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Foreword

United States Army Corps of Engineers (USACE) policy states that USACE will analyze water
resources projects, including flood risk management projects, using a risk framework that
incorporates watershed and systems approaches. USACE's Hydrologic Engineering Center
(HEC) developed the Watershed Analysis Tool (HEC-WAT) to provide software to the field that
supports these requirements.

HEC-WAT helps a study team perform the necessary hydrologic, hydraulic, and consequence
planning analyses by integrating water resources software that is commonly applied by a multi-
disciplinary study team when conducting a water resources study. Many pieces of software
within the HEC suite of tools are implemented within HEC-WAT, thus allowing a study team to
perform many of the necessary hydrologic, hydraulic, and planning/ consequence analyses from
a single interface. The HEC software currently incorporated in HEC-WAT includes HEC-HMS
(hydrology), HEC-ResSim (reservoir operations), HEC-RAS (hydraulics), and HEC-FIA (flood
consequences).

The development of the Flood Risk Analysis (FRA) compute option within HEC-WAT software
allows a watershed or study area to be analyzed in a systems context using risk analysis and
also supports risk-based analyses and risk-informed decision-making. FRA uses event-based
Monte Carlo-style uncertainty sampling to evaluate the full range of possible conditions across a
watershed or within a system, which in turn provides a more complete picture of flood risk in a
watershed.

The goal of HEC-WAT is to help USACE offices perform all types of water resources studies in
a coordinated and comprehensive fashion. HEC-WAT accomplishes this goal through an
interface that allows the user to: load GIS based layers; establish stream networks and
schematics; identify locations where models would share information; define the modeling
software applications and their sequence order; import and edit existing models; develop new
models; organize and develop alternatives, analysis periods, and simulations; run modeling
software applications directly; and, view and compare alternative results.

HEC-WAT has been implemented following software guidelines that have been established at
HEC. The guidelines facilitate a common graphical user interface and look-and-feel for HEC
software in the PC environment. Recent HEC software implemented under these guidelines
include rainfall-runoff analysis (HEC-HMS), river hydraulics (HEC-RAS), reservoir system
analysis (HEC-ResSim), flood damage analysis (HEC-FDA), flood impact analysis (HEC-FIA),
statistical analysis (HEC-SSP), and, ecosystem function analysis (HEC-EFM). HEC software
implementation is under the guidance of Christopher N. Dunn, Director, Hydrologic Engineering
Center.

Design and development of the HEC-WAT software has been a team effort. The initial design
and concepts of HEC-WAT were done by Messrs. Christopher Dunn, Gary Brunner, Jeff Harris,
and William Charley. This group also included John DeGeorge of Resources Management
Associates (RMA). Once a draft design document was created, the formal design process
started and several other individuals joined the team: Michael Deering, Beth Faber, William
Lehman, Mark Jensen, William Scharffenberg, Joan Klipsch, Matthew Fleming, and Penni
Baker. The above personnel have also been involved in the development and implementation of
the FRA compute option. Development and testing of the final release was led by Lea Adams,
Chief, Water Resource System Division, Hydrologic Engineering Center.
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Mark Ackerman, Ben Chacon, Ryan Ripken, John DeGeorge, and Shannon Newbold of RMA
developed the graphical user interface, developed the concept of plug-ins, implemented and
assisted HEC in the development of the plug-ins, and assisted with debugging and the overall
design of the program.
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CHAPTER 1

Introduction

1.1 Overview

The U.S. Army Corps of Engineers (USACE) conducts water resources management studies to
fulfill USACE's Civil Works mission. These studies begin with the definition of problems,
issues, and opportunities and continue through the planning process by formulating, evaluating,
and comparing alternatives. Various analyses are used to determine alternative performance and
related impacts so that appropriate decisions may be made. The studies often require
hydrologic/hydraulic, economic, environmental, and social performance and impact analyses. In
most cases, varying sections within a district office or through a Project Delivery Team (PDT),
perform these analyses independently with the reporting and visualization of modeling results
using independent models. For the project study, coordination, file/data sharing, logistics,
reporting of modeling results, and status reporting are often a problem for the PDT and modeling
teams as well as project management.

USACE determined that there was a need to streamline and integrate the tools commonly applied
by the district and division offices to perform water resources analyses so that more efficient,
transparent, and coordinated modeling and planning can be performed. The Hydrologic
Engineering Center (HEC) developed the Watershed Analysis Tool (HEC-WAT) to meet
USACE requirements for performing water resources studies in a comprehensive, systems based
approach. Modeling teams benefit because teams will be able to develop models in a closely
coordinated manner using a shared schematic; track progress of other models; and, automatically
retrieve results from previous model runs through the shared schematic, thus assuring a more
efficient and coordinated result. A graphical user interface (GUI) allows for data and results
sharing, facilitates the assembly of a common schematic; definition and representation of
alternatives; model setup; editing and implementation; and, direct data and results visualization.
The management team will benefit through the use of a tool that employs a common interface to
track project status through each modeling component and to display results during public and
project status meetings.

Flood Risk Management

USACE flood risk management (FRM) policy requires that USACE analytical processes include
methods and tools that employ integrated, comprehensive, systems and life-cycle based
approaches and risk-based concepts in planning, design, construction, operations and major
maintenance. These USACE methods need to incorporate systems response of projects when
considering load distribution and failure possibilities. USACE policy also states that project
performance needs to consider the system reaction to flood loading and how those loadings are
distributed across the watershed. A new capability was needed to focus on sustainability and to
employ adaptive planning and engineering capabilities. This new capability was also needed to
incorporate new information and knowledge about a project throughout its life to ensure project
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safety and performance requirements are addressed. From within USACE there is very little
guidance and few tools to support these requirements. Also, limitations of the current process
include difficulty in performing a system-wide risk assessment and incorporating a life-cycle
approach.

HEC-WAT includes an option that analyzes complex riverine systems while implementing the
flood risk management and systems requirements. Life-cycle analysis will be addressed in a
later version of HEC-WAT. The compute option, Flood Risk Analysis (FRA), allows a user to
perform plan formulation or system performance analyses while incorporating risk and
uncertainty analyses.

The terminology, analysis procedures, and output for the FRA compute option are consistent
with the following USACE guidance and requirements:

e ER 1105-2-100, "Planning Guidance Notebook" (22 Apr 2000), requires systems and life-
cycle approaches

e ER 1105-2-101, "Risk Analysis for Flood Damage Reduction Studies" (11 July 2017),
requires risk analysis for all flood damage reduction studies

e EM 1110-2-1619, "Risk-Based Analysis for Flood Damage Reduction Studies" (1 August
1996), specifies how to conduct risk analysis

e ER 1110-2-8159, "Life Cycle Design and Performance" (31 Oct 1997)

e ETL 1110-2-573, "Construction Cost Estimating Guide for Civil Works" (30 Sep 2008)

1.2 Purpose

The purpose of the HEC-WAT software is to help USACE study teams perform the necessary
hydrologic, hydraulic, and consequence planning analyses that are required for water resource
studies. The HEC-WAT framework allows a multi-disciplinary PDT to perform water resources
studies in a comprehensive, systems based approach by building, editing and running models
commonly applied by multi-disciplinary teams and saving and displaying data and results in a
coordinated fashion. The terminology, analysis procedures, and output used by HEC-WAT are
consistent with the requirements of USACE guidance and policy. HEC-WAT is designed to
facilitate:

e Entry of the appropriate data into each of the modeling programs is incorporated into the
HEC-WAT framework.

e Trade-off analyses among all study alternatives will eventually be a capability within
HEC-WAT through the use of consistent schematics, data, and tools. Results will be
easier to compare and contrast making the trade-off analysis easier to perform.

e The analytical process and enhanced coordination among study team members, while
producing more consistent results, and displays.
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e The definition of alternatives through schematic representations, model identification and
sequencing, and tabular formatting.

e The assessment of study status by reviewing HEC-WAT outputs and reports.

e The review of modeling results at all modeled locations without the direct knowledge of
how the individual models generate those results. Those attending meetings can view the
results system-wide rather than reading the results for a few locations in a hard copy report
or poster.

1.3 Overview of HEC-WAT

HEC-WAT is software that orchestrates the building, editing, and running of a series of models
to help perform water resources studies while addressing the requirements prescribed by ER
1105-2-101. The software provides flexibility to offices in the performance of water resources
studies (Figure 1.1). The software can be used to perform small CAP (Continuing Authorities
Program) studies or large comprehensive studies. The HEC-WAT interface streamlines and
integrates the analytical process of water resource studies by using the software tools commonly
applied by multi-disciplinary teams. These software tools include hydrologic, hydraulic,
economic, and social impact assessment models.
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Figure 1.1 HEC-WAT Study

The HEC-WAT tool allows USACE, partners, and stakeholders to conduct studies in a
coordinated fashion. Coordination begins as each model uses the common schematic that is built
within the HEC-WAT interface. The common schematic is a "road map" of the study area that
provides each team with the agreed upon nomenclature for the study area which should be used
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for each model and alternative. The individual models can be built and edited inside or outside
HEC-WAT, or imported from CWMS (Corps Water Management System) or HEC-RTS (Real-
Time Simulation) watersheds. Model results can be viewed from HEC-WAT by selecting
elements found on the schematic. Once the models are located (i.e., importing models, building
models) within an HEC-WAT study, the models can be run in a user defined sequence. The
storage of data is organized by DSS (HEC's Data Storage System) and a simple DSS linking
device is used to connect the models. The models, the input data, and the results are all stored in
the HEC-WAT's directory structure. Therefore, all data and files used to make decisions are
easily retrieved. Alternative analyses can be performed, and output from multiple alternatives
can be viewed concurrently making alternative analyses and alternative selection more efficient.

1.3.1 Identifying a Study

An issue at the beginning of any project feasibility study is the definition of study extent, the
without-base year alternative and the array of potential project alternatives. HEC-WAT helps to
alleviate these issues by allowing the project study team to jointly define extents and alternatives
through schematic representations, model identification and sequencing, and tabular formats.

The study team, under the direction of a Project Manager (PM), conducts an initiation meeting to
introduce the team to the project and study objectives. The PM will also define the problems and
identify opportunities within the study area. A typical study team could be composed of a PM,
GIS (geographic information system) specialist, hydrologist, hydraulic engineer, geotechnical
engineer, water manager (reservoir), economist (flood damage and other consequence such as
life loss), biologist (water quality), and planner.

After locating the watershed boundary and identifying the problems and opportunities of the
study, the team starts the analytical process by determining what data or models already exist and
what data and models need to be developed. Other HEC software performs data management
functions so that all required data is available in one location (DSS file) before a simulation is
computed. HEC-WAT does not perform these data management functions (i.e., extracting,
copying), therefore, if the study requires the use of observed, historical, or other model data, this
data needs to be stored in DSS files. This requirement is based on the way HEC-WAT links
model alternatives together and simulations are computed.

With a map in hand, the PM leads the study team on choosing the study boundaries, identifying
gage locations, sub-basin delineations, locations where models can share data (common
computation points), damage area centers, and location of measures (reservoirs, levees, etc.).
Once this information has been identified, someone from the study team will be chosen to setup
the base alternative (Without Project Conditions). This person should be someone with
knowledge of the study area.

With the study area defined, the study team needs to identify any models that may already exist,
what data is available, and what is the time window (analysis period) of the available data for the
base alternative (Without Project Conditions). Once the base alternative is set the study team
identifies names and gathers information for the additional alternatives. These alternatives could
include the use of additional flood risk management measures, environmental features, or
represent future conditions. The benefit of HEC-WAT is that each of the modeling teams is able
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to use the identical schematic to perform their modeling with naming and other schematic
elements (e.g., stream alignment) being consistent across all models. Each alternative is tied to a
given schematic. Therefore, the alternative definitions are fully coordinated making for more
consistent modeling and modeling results.

1.3.2 Creating a Study

After the PDT has identified the study area, an HEC-WAT study needs to be created (Figure
1.1). A study, in HEC-WAT is a combination of data, models, and events required to analyze a
specific geographic area. The first step is to define the schematic for the base alternative, and
then schematics for other defined alternatives.

A schematic is a physical representation of a watershed boundary, stream alignment, and the
flood risk management and environmental measures to be modeled. One individual from the
study team builds the schematic for the base alternative. The first basic item of an HEC-WAT
schematic is the stream alignment, which is usually created by importing information from a map
layer (shapetfile) or alternatively constructed within HEC-WAT (Appendix F). Once a stream
alignment has been constructed, and using the drawing tools available from within HEC-WAT or
importing information from a map layer (shapefile), common computation points (Appendix H)
and existing flood control or restoration measures (Appendix G) can be added to the schematic
and is available across all models. To aid in the placement of elements on the schematic,
background maps of gage locations, reservoir locations, sub-basin delineations, study boundary
areas, etc. can be added to the study.

By default, HEC-WAT creates the base alternative — Without Project Conditions first. The
study team has probably defined other alternatives that can be created, as well (Figure 1.2). An
alternative in HEC-WAT is a way to group a schematic with different operations and model
parameters. Once an alternative is created, the next step is to create analysis periods. Analysis
periods define the time window (events) that could be associated with an alternative. An event

Without Project Alternative B Alternative C
Conditions (e.g. re-operation) (e.g. new reservoir)

Stream
Alignment

Stream
Alignment

w
Ve ~
e
s
Impact Computation Impact Computation
Areas Points Areas Points

Figure 1.2 Relationship of Alternatives and Schematics
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is an occurrence of precipitation/snowmelt that leads to some sort of hydrologic response
normally associated with a specific time period. The event can be historical or hypothetical or
represent the upper limit of a precipitation runoff response.

Now that analysis periods and alternatives have been defined (Chapters 9 and 10), existing
models that have been identified for the study can be brought into the HEC-WAT study either by
importing (Chapter 8) or copying the files into the HEC-WAT directory structure. If models are
to be built, HEC-WAT provides two options. One is the ability to create the models through
HEC-WAT by accessing the individual pieces of software directly from within HEC-WAT. The
other option is to copy the files created by HEC-WAT to a computer, and then return the files to
the HEC-WAT study once the models are calibrated and validated. For example, if the HEC-
RAS (River Analysis System) model for a study needs to be built, within the HEC-WAT
directory structure, an HEC-RAS folder exists which contains the default HEC-RAS project
files. The user can copy these files to another computer, develop the HEC-RAS model, and then
copy the files back to the HEC-WAT study.

From the individual models, HEC-WAT is interested in the individual model alternatives that
have been defined. Each model has their own nomenclature for "alternative":

HEC-HMS - run, simulation
HEC-RAS —plan
HEC-ResSim — alternative
HEC-FIA - alternative

Throughout the rest of this User's Manual, all of the above will be referred to as "model
alternative". For example, a RAS plan, from within HEC-WAT, is referred to as "RAS model
alternative"

Once all the model alternatives have been added to the HEC-WAT study, simulations (Figure
1.3) can be created (Chapter 11). A simulation is a combination of an analysis period associated
with an alternative. For each of these combinations, model alternatives need to be selected, a
simulation computed, and results reviewed. The process is then repeated for the other identified
alternatives, and after several HEC-WAT simulations, alternative result comparison can be
reviewed.

Without Project Alternative B Analysis
Conditions (e.g. new reservoir) Period/Event1

Simulation Simulation

Without Project

o~ Alternative B-AP-
Conditions-AP-Event1

Event1

Figure 1.3 Relationship of Alternatives and Analysis Periods to Simulations
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1.4 Starting HEC-WAT

When starting HEC-WAT, double-click the HEC-WAT icon on a user's desktop, or
from the taskbar click Start, point to All Programs, point to HEC, point to HEC-

WAT, and then click HEC-WAT. The splash dialog box for HEC-WAT opens 'ﬁl}:ﬂ,
(Figure 1.4).

b

The splash dialog box (Figure 1.4) appears for a few seconds, and then the main window of
HEC-WAT appears. The user is now ready to start using HEC-WAT.

HEC-WAT

Version 1.0
September 25 2017

Hydrologic Engineering Center
Institute for Water Resources
US Army Corps of Engineers
609 Second Street

Davis, CA 95616

Hydrologic Engineering Center http://www.hec.usace.army.mil

Figure 1.4 HEC-WAT Splash Dialog Box

1.5 Organization of Manual

The organization of this manual is shown in Table 1.1. A description of the HEC-WAT
framework and interface are provided in Chapters 2 and 3. Chapters 4 through 14 cover creating
and computing a basic (deterministic) HEC-WAT study. Chapters 15 through 21 provide details
on the HEC-WAT flood risk analysis (FRA) compute option. Appendix A contains the list of
references for this manual. Appendices B through N provide more detailed information on
specific items within the HEC-WAT framework. Appendix O is a glossary of terms used in this
manual.
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HEC-WAT User's Manual

Table 1.1

Summary of Contents of User's Manual

If the user wants to find out... Refer to...
HEC-WAT Framework Chapter 2
HEC-WAT Interface Chapter 3
How to create and manage studies Chapter 4
How to work with layers Chapter 5
Building the base schematic Chapter 6
Creating a basic HEC-WAT study Chapter 7
Importing models Chapter 8
Time Window — Analysis Periods Chapter 9
Creating and managing alternatives Chapter 10
Creating and managing simulations Chapter 11
Model Linking Chapter 12
Final Basic HEC-WAT Study Setup Chapter 13
Computes and Alternative Analysis Chapter 14
Flood Risk Analysis (FRA) Compute Option Overview Chapter 15
Output Variable Editor Chapter 16
Fragility Curve Sampler Chapter 17
Models Skip Rules Editor Chapter 18
Performance Metrics Chapter 19
FRA Simulation Setup Chapter 20
FRA Results Chapter 21
Tools available from HEC-WAT Appendix B
How to setup the coordinate system for map layers Appendix C
Map editors Appendix D
Using the Color Chooser Appendix E
Stream Alignment Appendix F
Measures Appendix G
Common Computation Points Appendix H
Impact Areas Appendix I
How to use HEC-DSSVue Appendix J
Model Integration Tools Appendix K
How to edit model data Appendix L
Plots Appendix M
Printing and Copying Data Appendix N
Glossary Appendix O
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CHAPTER 2
HEC-WAT Framework

A framework is a basic structure underlying a system or concept. In the case of HEC-WAT, the
framework allows for linkage of stand-alone modeling software, orchestration of modeling
inputs, and visualization of modeling outputs. The HEC-WAT framework and associated linked
components allows for the various PDT disciplines to work together in a flexible and transparent
environment to achieve a common goal. The HEC-WAT overarching framework allows a multi-
disciplinary study team to perform water resources studies in a comprehensive, systems based
approach. The HEC-WAT framework promotes the building, editing and running of models
commonly applied by multi-disciplinary teams including the saving and displaying of data and
results in a coordinated fashion. Performing a risk analysis in a systems approach is an
underpinning of the HEC-WAT framework including the Flood Risk Analysis (FRA) compute
option. The FRA compute option will analyze complex riverine systems while implementing the
flood risk and uncertainty analysis and systems requirements. The HEC-WAT software will also
allow a user to perform plan comparisons or system performance analyses while incorporating
risk analysis methods.

2.1 Overview

The HEC-WAT software allows USACE to meet its primary mission of managing the nation's
water resources in a holistic and comprehensive approach. HEC-WAT meets the planning
perspective for a PDT by allowing the team to perform an alternative analysis in an intuitive and
collaborative manner. This ease of use is provided by the HEC-WAT framework which
improves a study team's ability to facilitate transfer of information, convene as a team, provide
advice to stakeholders, and work collaboratively. The basic premise of HEC-WAT is to involve
modelers early in the process, thus encouraging a collaborative team approach to conducting a
water resources study. This coordination allows a study team to perform many of the necessary
hydrologic, hydraulic, consequence, environmental, and planning analyses orchestrated from a
single interface.

This central framework will allow study team members to: load GIS based layers shapefiles and
DEMs (digital elevation model); establish stream networks and schematics; identify locations
(common computation points) where models would share information; define the modeling
software applications and their compute sequence order; import existing models; and, develop
new models. The HEC-WAT framework will also aid in organizing and developing alternatives;
provide the ability to access and execute modeling software applications directly; and, view and
compare alternative results.

2.2 Plug-In Concept

HEC-WAT is not replacing existing software but rather the framework allows unique and
existing software to work together. The integration of the individual pieces of software within
the HEC-WAT framework is achieved through the concept of a "plug-in". The plug-in is what
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allows the individual pieces of software to integrate without requiring special code in HEC-WAT
to support the individual pieces of software. There are numerous ways to implement plug-ins;
therefore, the plug-in concept should not preclude a plug-in being developed for software that
might be included in the HEC-WAT framework in the future. HEC-WAT provides the analysis
framework but does not know anything about the individual pieces of software used. The
individual pieces of software provide the technical mechanics within the framework (i.e., editing,
reporting capability, computational analyses, etc.) and are not intended to contain any HEC-
WAT specific code. Further details about the plug-in concept will be detailed in the HEC-WAT
Technical Reference Manual (not available for Version 1.0).

2.3 HEC Software Integrated into HEC-WAT

The primary set of initial software to be used during the analytical process in HEC-WAT is
shown in Figure 2.1. The set of software available is:

e HEC-HMS (Hydrologic Modeling System)

e HEC-RAS (River Analysis System)

e HEC-ResSim (Reservoir System Simulation)
e HEC-FIA (Flood Impact Analysis)

HEC-WAT Framework
I I I I

HEC-HMS HEC-ResSim HEC-RAS HEC-FIA
Plug-In Plug-In Plug-In Plug-In

——‘ ————————————— — e =

v
I

HEC-HMS HEC-FIA ) | e war
Simulation
I With Default

1 - 1 I Program

[ | Order

1 1

1 L 1

* ALY * I

@ — @

r
I
I
I
I
I
I
I
I
I

Figure 2.1 HEC-WAT Framework - Basic

Other software and tools that are available with the HEC-WAT software include HEC-SSP
(Statistical Software Package) and HEC-DSSVue (Data Storage System Visual Utility Engine).

2.3.1 Hydrologic - HEC-HMS

HEC-HMS (http://www.hec.usace.army.mil/software/hec-hms/) is a standalone software
application that is designed to simulate the precipitation-runoff processes of dendritic watershed
systems. The software is designed to be applicable in a wide range of geographic areas and is a
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generalized hydrologic modeling system capable of representing many different watersheds to
simulate either a single flood event or a continuous simulation that spans a couple of weeks or
multiple decades. A model of the watershed is constructed by selected modeling methods for
different components of the hydrologic cycle defining meteorologic boundary conditions. HEC-
HMS in the HEC-WAT compute sequence is a hydrologic precipitation rainfall-runoff model
that generally provides simulated flow at multiple locations within a watershed.

2.3.2 Reservoirs - HEC-ResSim

HEC-ResSim (http://www.hec.usace.army.mil/software/hec-ressim/) is a standalone software
application that is used to model reservoir operations at one or more reservoirs whose rule-based
operations are defined by a variety of operational goals and constraints. The software simulates
reservoir operations for flood management, low flow augmentation and water supply for
planning studies, detailed reservoir regulation plan investigations, and real-time decision support.
HEC-ResSim in the HEC-WAT compute sequence is a reservoir simulation model that provides
regulated flow hydrographs. Results from both HEC-HMS and HEC-ResSim can be used by the
hydraulics model.

2.3.3 Hydraulics - HEC-RAS

HEC-RAS (http://www.hec.usace.army.mil/software/hec-ras/) is a standalone software
application that allows the user to perform one- dimensional steady and unsteady flow and two-
dimensional unsteady flow simulations. HEC-RAS also includes sediment transport/mobile bed
computations and water temperature modeling. HEC-RAS contains four one-dimensional river
analysis components for: (1) steady flow water surface profile computations; (2) unsteady flow
simulation; (3) movable boundary sediment transport computations; and (4) water quality
analysis. The HEC-RAS Mapper tool that is available from the HEC-RAS interface, calculates
inundation boundary and water depth maps. HEC-RAS in the HEC-WAT compute sequence is a
river hydraulic model that computes the river stages, water surface profiles, and levee breach
information that is used to compute consequences by HEC-FIA.

2.3.4 Consequences - HEC-FIA

HEC-FIA (http://www.hec.usace.army.mil/software/hec-fia/) is a standalone software application
that evaluates consequences using either continuously observed or simulated stage hydrographs
(hydrograph-based) or depth grids (GIS-based). For a specified analysis, the software evaluates
urban and agricultural flood damage, area inundated, number of structures inundated, and
consequences. Consequences include economic and life loss. HEC-FIA also provides
information to flood managers and emergency managers for emergency response activities.

24 Other Software

The plug-in concept allows study teams to add to the HEC-WAT framework other application
software that may be required for a study. These additions can be made with minimal changes to
HEC-WAT. Examples of additional software applications to HEC-WAT in the past are listed
below:
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e URC (Upper Rule Curve) - software used by CENWD for developing upper rule curves
for storage reservoirs in the Columbia River Basin watershed.

e ECC (Energy Content Curve) - software used by CENWD for developing the guide
curves (target pool elevations) for storage reservoirs in the Columbia River Basin
watershed.

e Hydrologic Sampling - when an FRA compute is being performed, the hydrologic
sampling will generate system-wide flood event samples for a Monte Carlo simulation.
The data produced by the plug-in can take the form of hydrographs or hyetographs
spanning the life-cycle of the system, usually fifty years (USACE, CEIWR-HEC).

e Fragility Curve Sampling — when an FRA compute is being performed and the HEC-
RAS model alternative (plan) is setup for levee breaching, sampling of levee failure
elevations from fragility curves is accomplished through the fragility curve sampling.
This plug-in defines the probability and elevation of failure at each levee that is part of
the system. Sampling is conducted and the result is an evaluation of the full range of
levee failure possibilities for each pre-defined location in the entire system (USACE,
CEIWR-HEC).

e Performance Metrics - risk for USACE is the measure of the probability and severity of
undesirable consequences (ER 1105-2-101). From these analyses, the performance of a
system's reaction to a flood must be reported. Performance and economic metrics
describe the capability of the system to accommodate a single event (Assurance); the
full range of events (Annual Exceedance Probability and Long-Term Exceedance
Probability); and, the average or mean of all annual damage (Expected Annual Damage).
These metrics assist in communicating risk and the Performance Metrics plug-in
generates these metrics. Not all FRA studies require performance metrics (USACE,
CEIWR-HEC).

The following sections detail the additional CEIWR-HEC software that has also been added to
the HEC-WAT framework.

2.5 Tools

Tools are CEIWR-HEC software applications that are not part of the HEC-WAT compute
sequence but are used by a PDT team during a water resources study. HEC-DSSVue (HEC Data
Storage System Visual Utility Engine) is used to view the DSS files where each software
application stores data. HEC-SSP (Statistical Software Package) might be used for statistically
analyzing data in a water resources study.

2.51 HEC-DSSVue

HEC-DSSVue (http://www.hec.usace.army.mil/software/hec-dssvue/) graphs and tabulates data
that is stored in a DSS file. Over sixty mathematical manipulation functions are available for
operations on datasets within a DSS file, as well as data entry functions, and several utility and
database maintenance functions. Data can be displayed from a selection of dataset names or
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from spatially referenced locations with a map background. Common data stored in a DSS file
includes time series data, such as hourly or daily flow, stages, precipitation, elevation, and
storage data; curve data, such as rating tables and frequency curves; gridded data, such as
NexRAD (Next-Generation Radar) data; and a variety of other data types.

2.5.2 HEC-SSP

HEC-SSP (http://www.hec.usace.army.mil/software/hec-ssp/) allows a user to perform statistical
analyses of hydrologic data. The flood flow frequency analysis capability is based on Bulletin
17B, "Guidelines for Determining Flood Flow Frequency" (1982) and Bulletin 17C (England, et.
al., 2015). The analysis includes a generalized frequency analysis on not only flow data but other
hydrologic data as well, a volume frequency analysis on high and low flows, a duration analysis,
a coincident frequency analysis, and a balanced hydrograph analysis.

2.6 How Does It All Work

The HEC-WAT framework allows for the linked application of the software commonly used by
multi-disciplinary teams in a water resources study. Individual models are built for the study. For
example, a PDT is conducting a water resources study and is using the following software -
HEC-HMS, HEC-ResSim, HEC-RAS, and HEC-FIA. Section 2.6.1 describes the traditional
approach to conducting a water resources study. Section 2.6.2 describes conducting a water
resource study using HEC-WAT.

2.6.1 Traditional Approach

A PDT is conducting a water resources study and is using the following software - HEC-HMS,
HEC-ResSim, HEC-RAS, and HEC-FIA. The HEC-HMS model for the study is built and run,
which provides data about uncontrolled flows into and downstream of reservoirs. This
information is stored to a DSS file.

Next an HEC-ResSim model is built and some of the required input would be results from an
HEC-HMS model. The modeler will find the appropriate data in a DSS file and will link that
DSS file to the HEC-ResSim model. The HEC-ResSim model is used to generate regulated
flow/stages, flow hydrographs, or stage hydrographs which are stored to a DSS file.

The hydraulics model, built using HEC-RAS requires input that has been created by HEC-HMS
and HEC-ResSim. The modeler will find the appropriate data in a DSS file and will link that
DSS file to the HEC-RAS model. During an HEC-RAS compute, river stages, water surface
profiles, hydrographs (unsteady analysis), and levee breach information, is stored to a DSS file.
Also, RAS Mapper (a tool in HEC-RAS) calculates inundation boundary and water depth maps.

The last model required for this study is an HEC-FIA model which computes economic and life
loss consequences. Depending on input requirements, HEC-FIA could require data from all of
the upstream models. The modeler will need to find the appropriate data (possibly from multiple
DSS files) and link the HEC-FIA model to the DSS files. HEC-FIA will evaluate urban and
agricultural flood damages, area inundated, number of structures inundated, and life loss
consequences.
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With the traditional approach, there is typically insufficient coordination across the PDT as the
individual models are constructed and simulated. Lack of coordination among the PDT can make
data management of the study files difficult. Reporting and visualization of modeling results is
also difficult because it is likely the individual models would have different naming
conventions, could be built to different datum and extents, and may not provide results at
locations needed by each model.

2.6.2 HEC-WAT Approach

A PDT is conducting a water resources study and is using the following software - HEC-HMS,
HEC-ResSim, HEC-RAS, and HEC-FIA. An HEC-WAT study has been created with a
schematic built by the PDT that will be used by most of the models. The models are brought in to
the HEC-WAT study and all models files are imported or copied into the HEC-WAT data
management system that is based on the HEC-WAT study name.

Now that all the models have been imported, simulations are created. For each simulation, the
individual models are selected for a defined alternative. After the simulations are setup, "linking"
between the models will need to be defined. Linking is the process within the HEC-WAT
framework that allows the individual models to communicate with each other and how data is
handed-off from model to model. The majority of linking in HEC-WAT is accomplished through
DSS mapping and the use of simulation names. Additional linking capabilities include
inundation boundary maps, water depth maps, and other DSS files.

For example, the HEC-ResSim model requires information from an HEC-HMS model. From the
Model Linking Editor (Chapter 12), based on a particular simulation, the modeler will link the
models. From a table that lists the available locations that were defined by the HEC-ResSim
model, the modeler will select HEC-HMS as the model that has the information needed. Then
the modeler will select the appropriate location/results from the HEC-HMS simulation to pass to

the HEC-ResSim model. Once completed, the linkage will be saved for the HEC-ResSim model.
All of the software that was included within the HEC-WAT alternative simulation will need to
be linked. Once all of the linking has been completed the simulation can be run.

The first model is an HEC-HMS model. The model is run and unregulated flows are saved to a
DSS file (simulation.dss). The unregulated flow from HEC-HMS now becomes inflow to the
HEC-ResSim model. Because of the linking that was defined earlier in the process, HEC-HMS
information stored in simulation.dss is used by the HEC-ResSim model during the compute. At
the same time the HEC-ResSim model is saving peak regulated flows/stages, flow hydrographs
or stage hydrographs to the simulation.dss file. Once the HEC-ResSim model compute is
complete, the HEC-RAS model begins running using HEC-HMS and HEC-ResSim information
from the simulation.dss file. HEC-RAS is saving river stages, water surface profiles,
hydrographs (unsteady analysis), and levee breach information to the simulation.dss file. HEC-
RAS (through the RAS Mapper tool) is also creating inundation boundary and water depth maps,
which are saved in the HEC-WAT study data management structure.

After the HEC-RAS model compute is complete the HEC-FIA model compute begins. Based on
the linking, HEC-FIA will retrieve HEC-ResSim and/or HEC-RAS results from the
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simulation.dss file and also will use the inundation boundary maps generated by HEC-RAS.
Once the HEC-FIA model compute is complete the HEC-WAT simulation is complete and
results can be reviewed from within the HEC-WAT framework.

With the HEC-WAT approach there is flexibility in the performance of water resources studies,
the PDT is able to perform the study in a coordinated fashion, the data management of study files
is centrally located within the HEC-WAT directory structure, alternative analyses can be
performed easily and review of analyses results is from a central location.

2.7 Flood Risk Management

The HEC-WAT framework also includes a flood risk analysis (FRA) compute option (Figure
2.2), which provides tools that will help a planner address the issues faced during a USACE
planning study, and specifically the requirement for systems, watershed, and uncertainty
analyses. The FRA compute builds on the HEC-WAT framework to provide a convenient
method of implementing a Monte Carlo analysis across multiple models for flood risk
management. With the initial HEC-WAT framework providing all the initial software that would
meet the needs of a performing a system-wide analysis, the FRA compute option allows a user to
perform plan formulation or system performance analyses while incorporating risk and
uncertainty capabilities. Chapter 15 provides further details on the flood risk analysis compute
option.

Note: Not all the models shown in Figure 2.2 are required to run an FRA compute. An FRA

compute could be configured with the Hydrologic Sampler and HEC-HMS only in the compute
sequence. This shortened compute sequence could be used to simply evaluate how uncertainty
around meteorologic information might impact flow frequency at locations within a watershed.

‘ HEC-WAT Framework with FRA Compute Option and Life-Cycle Cost Analysis ‘

WAT Alternative

FRA - "

Life-cycle cost analysis, convergence, and the
benefits calculation tool will not be available in
Version 1.0 of the HEC-WAT software.

Output Variables
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Figure 2.2 HEC-WAT Framework - Flood Risk Analysis (FRA) Compute Option
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CHAPTER 3

HEC-WAT Interface

The HEC-WAT main window (Figure 3.1) displays the framework for HEC-WAT that allows
users to enter data, review data, create alternatives, run simulations, and view results. The Title
Bar (Figure 3.1) displays the HEC-WAT study title. After a study is opened, the name of the

study will appear in

the Title Bar.
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Figure 3.1 HEC-WAT Main Window

3.1

Panes

The HEC-WAT main window (Figure 3.1) is laid out in panes that allow the user to view HEC-
WAT study components at the same time or to display different, yet simultaneous, views of

study components.

Study Pane

The HEC-WAT main window has four main panes. The panes are:

Provides an overview of items that have been defined for an HEC-WAT
study (Figure 3.2). Based on the view (see Section 3.2), the Study Pane can
display information about alternatives; simulations; analysis periods; models
that have been defined for the study; what map windows are actively open;
the available schematics; stream alignments; measures; common computation
points; and, impact areas.
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Content Pane
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Figure 3.2 Study Pane - Study View

The Study Pane contains a toolbar of action tools (Figure 3.3), that will
allow the user to create, edit, display in a map window, delete, and, compute
an item that has been selected in the Study Tree (Figure 3.2). For example,
in Figure 3.2 a simulation has been selected and the available action tools
(Figure 3.2) are edit, display in map window, delete, and compute the
simulation.

8@ X (4]

Figure 3.3 Action Toolbar

This pane provides details on selected HEC-WAT components (Figure 3.3)
in the Study Pane (see Section 3.2). For example, in Figure 3.4, for a study
view, an HEC-WAT simulation has been selected — Without Project
Conditions-RR_Feb 1986. The Content Pane displays the elements of that
simulation. Information includes the alternative; the analysis period; the
program order; the model alternatives that were run; the time window; the
directory where the results from the simulation were written; and, the status
of the simulation. For a map view, the Content Pane displays the layers
associated with the selected map windows listed in the Study Pane.

‘Without Project Conditions-RR_Feb1986

A Alternative: Without Project Conditions
@ Analysis Period: RR_Feb1986

# Program Order: Default

Models
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calibrate
Base for Real Time forecasting
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# Run Directory: runs/Without_Project_Conditions/RR_Feb1986/
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Figure 3.4 Content Pane - Study View
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Desktop Pane The Desktop Pane (Figure 3.5) is where the different map windows that are
available from HEC-WAT will display. For example, in Figure 3.5, the
Desktop Pane contains a map window of a selected simulation and a map
window of a selected schematic. These two map windows provide the user
with a graphical representation of a simulation and a schematic.

=1
Schematic: Without Project Conditions

P
&
s

% Simulation: Without Project Conditions-RR_Feb1986 - 3

S | Without Project Conditions v | Simulations | % without Project Conditions-RR_Feb1985 v

y
DE] = Bl EErEd

Figure 3.5 Desktop Pane

Message Pane The Message Pane (Figure 3.6) contains messages that the HEC-WAT
software is providing for informational purposes as a simulation progresses.
The information in the Message Pane is a record of HEC-WAT software
activities, records the opening of a study, opening map windows, accessing
DSS, and many other HEC-WAT activities.

[TUTITOOT T T ECT OTTaIOTT=-T B0 To00 Juued 10 v Voo

Without Project Conditions added to Map Window

Stream Alignment added to Map Window

Map OSM Map added to Simulation: Without Project Conditions-Feb_1986
Map OSM Map added to Schematic: Without Project Conditions

Map streetmaps.osm loaded.

Figure 3.6 Message Pane

3.2 Tabs

HEC-WAT tabs provide different views of the available components
of a study and users can perform certain operations for a study from
the tabs. The tabs can change the layout of the menu bar and
available information in the Study and the Content panes can be changed. There are three tabs:

Study | Maps | Schematic

Study The default tab (Figure 3.2) which provides a view of the study components in a
tree (study tree) in the Study Pane. Also, from the Study Tree a user can
create, edit, and delete alternatives, analysis periods, and simulations. From the
Content Pane (Figure 3.4) the user can view detailed information about items
listed in the Study Tree. This view also affects the HEC-WAT menu bar (see
Section 3.3).
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Maps This tab (Figure 3.7)
provides a view (maps view)
of the available map
windows currently active in
the Desktop Pane (Figure
3.5). The maps windows are
displayed by type in the
Currently Opened Maps
pane (Figure 3.7). In the
Map Layers Tree (Figure
3.7) information about the
layers for a selected map
window are displayed. From
the Map Layers Tree, the
user can turn map layers
on/off, adjust properties of
the map layers, and order the
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Figure 3.7 Maps Tab

map layers for viewing in the associated map window. When the user switches
to the Maps tab the HEC-WAT menu bar options will change.

Schematic From this tab (Figure 3.8),
the user is provided with a
view (a tree) in the Study
Pane of the map layers that
are available in the study,
schematics that have been
defined for the study, and
available components -
stream alignments, measures
(levees, reservoirs), common
computation points, and
impact areas that have been
defined for the study. Also,
from the study tree, the user
can create, edit, delete, and
modify the elements in the
Schematic View. In the
Content Pane portion
(Figure 3.8) further
information is provided
about elements in the
Schematic View. When the
user switches to the
Schematic View the HEC-
WAT menu bar options will
change.
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Figure 3.8 Schematic Tab
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3.3 Menu Bar

The menu bar of HEC-WAT provides the user with many commands to perform various
activities/functions.

The File menu (Table 3.1) allows the user to perform study management functions such as
creating, opening, closing, and saving an HEC-WAT study. The File menu also provides
commands that will allow users to provide information about the study team; select the software
applications or tools (plug-ins) that are needed for the study; import a CWMS watershed; import
other HEC software application's model alternatives (HEC-HMS, HEC-ResSim, HEC-RAS,
HEC-FIA); open recently viewed HEC-WAT studies; and, exit the HEC-WAT software. The
File menu is available in all HEC-WAT views.

Table 3.1 HEC-WAT File Menu Commands
Commands Description

New Study Creates a new HEC-WAT study; opens the Create New Study dialog box.

Open Study Open an HEC-WAT study; open the Open Study Browser.

Close Study Closes the current HEC-WAT study.

Save Study Saves the current HEC-WAT study.

Study Details | Opens the Study Details dialog box, has four tabs — Map Properties, Contacts,
Model Info, Simulations, Plugins. Provides general information about the HEC-
WAT study; user can turn on/off map window grids; and, change background color.
The user can also add information about the study team; list the models and what
study team member is responsible for a model's development; information about
simulations; and, disable/enable the plug-ins that are needed for the HEC-WAT study.

Import Menu items for importing into HEC-WAT: CWMS Watershed ; FIA; HMS; ResSim;
RAS

Recent Studies | List the studies (last five) that have been opened.

Exit Exit the HEC-WAT software.

From the Edit menu (Table 3.2) the HEC-WAT user can create/modify/edit items that are the
building blocks of an HEC-WAT study. A user can manipulate alternatives and simulations;
establish the program order for a study; link the individual models of a study; modify the look
and feel of the common computation point layers (CCPs); provide aliases for the defined stream
segments in the HEC-WAT study; available FRA editors; and, access editors from application
software that are part of a study. The FRA specific editors allow the user to skip models during
an FRA compute, and select variables to save to the simulation DSS file. The above description
is available when in the Study View, the Edit menu in the other views is limited.

Table 3.2 HEC-WAT Edit Menu Commands

Commands Description
Alternative and Simulation Manager Opens the Alternative and Simulation Manager dialog box.
Program Order Opens the Program Order dialog box.
Model Linking Editor Open the Model Linking Editor.
Edit Computation Point Layers Opens the Computation Point Layer Editor.
Stream Reach Alias Editor Opens the Stream Reach Alias Editor.
FRA Menu items for FRA compute: Model Skip Rules Editor;
Output Variable Editor
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HMS From this menu item the user can open the HEC-HMS
software and also access individual HEC-HMS editors.
ResSim From this menu item the user can open the HEC-ResSim
software and also access individual HEC-ResSim editors.
RAS From this menu item the user can open the HEC-RAS
software and also access individual HEC-RAS editors.
FIA From this menu item the user can open the HEC-FIA

software and also access individual HEC-FIA editors.

The View menu (Table 3.3) is where an HEC-WAT user can setup the HEC-WAT main
window. The user can select which toolbars and panes to display and not display; set display
units for plotting and tabulating (English, SI); create and use layouts of the main window;
manage layouts; which common computation point layer to display (Default, Fragility Curve);
and, a report of the common computations point available for the study. The View menu is

available in all HEC-WAT views.

Table 3.3 HEC-WAT View Menu Commands

Commands Description
Toolbars From this menu item the user can toggles on/off the following
toolbars that are available in the HEC-WAT framework:
Standard, WAT Tools, Tools, Maps, Programs
Study Pane Menu item that toggles on/off the Study Pane in the HEC-WAT

main window.

Message Pane

Menu item that toggles on/off the Message Pane in the HEC-
WAT main window.

Status Bar Menu item that toggles on/off the Status Bar in the HEC-WAT
main window.
Set Display Units The user can set the display units for the HEC-WAT study -

English (default) or SI.

Save Layout

Opens the Create Layout dialog box.

Restore Layout

This menu item provides a list of layouts that a user can choose
from.

Layout Manager

Opens the Layout Manager dialog box.

Computation Point Layer

From this menu item the user can choose which common
computation point layer is to be displayed - Default or Fragility
Curve. The user can also select both layers.

Computation Point Layer Report

Opens the List of Computation Point Layers dialog box.

The Maps menu (Table 3.4), can be used by an HEC-WAT user to setup map layers and map
windows for an HEC-WAT study. The user can set spatial properties; zoom the active map
window out to its full extents; add and remove map layers; open a new map window; adjust the
active map window's properties; save the contents of the active map window as a graphics file;
and, synchronize the current open map windows. The user can also add an Internet map to the
active map window, and view the map windows in either the watershed coordinate system or the
coordinate system of the Internet map. Other available commands include the ability to print a
copy of the active map window in the Desktop Pane (Figure 3.5); import various schematic
elements (stream alignment, impact areas, reservoirs, levees, computation points) from a
shapefile; and, export various schematic elements (stream alignment, impacts areas, schematic
elements) to a shapefile. The Maps menu is available in all HEC-WAT views.
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Table 3.4 HEC-WAT Maps Menu Commands

Commands Description
Default Map Properties Opens the Default Map Properties for dialog box.
Zoom to All Menu item zooms to the full extents of the current map window.
Add Map Layers Opens the Select Map to Add Browser.
Remove Map Layers Opens the Remove Map Layers from Study dialog box.
New Map Window Opens a map window that displays the map layers selected for the HEC-
WAT study.
Map Window Properties Opens the Map Window Settings dialog box.
Save Map Image Opens a Save Browser that allows the user to save the active map
window as a graphic (*.wmf, *jpg, *.png).
Sync Map Windows Menu item syncs the open map windows in the Display Area.
Add Internet Map Menu item provides a list of available Internet maps that can be
included as a layer in the HEC-WAT study:
Google Street Map Bing Satellite Map
Google Satellite Map Open Street Map
Google Terrain Map No Internet Map

Display Map Coordinates

Menu item allows the user to toggle on/off the map coordinates for the
map window. Can be based either on a selected Internet map or the
study projection (default).

Print Map Opens a Print window that allows the user to make a printed copy of
the active map window.

Import Menu item that allows the user to import schematic elements from
shapefiles: Stream Alignment, Computation Points, Reservoirs, Levees,
Impact Areas

Export Menu item that allows the user to export define schematic elements to

shapefiles: Stream Alignment, Impact Areas, Schematic Elements
(opens the Export Schematic Layers dialog box)

The Compute (Table 3.5) menu is used to compute individual HEC-WAT simulations; compute
multiple simulations; view a list of simulations for the watershed that have been computed;
compute the active simulation or compute the individual models of the active simulation; and,
view the compute log for the active simulation. For an HEC-WAT study with multiple FRA
simulations there is an item for simulation failures. The Compute menu is only available in the

Study View.

Table 3.5 HEC-WAT Compute Menu Commands

Commands

Description

Compute "simulation name"

Menu item that computes the active HEC-WAT simulation.

Compute Manager

Opens the Compute Manager dialog box.

Recent Simulations

Menu item that list HEC-WAT simulations that have been computed;
opens the Run FRA Simulation — "simulation name" dialog box.

Simulation Failures

Opens the Compute Failures for "simulation name" dialog box;
FRA compute only

Compute

Menu item that allows the user to compute the active simulation or
compute the individual models of the active simulation.

View Compute Log

Opens the compute log for the active simulation dialog box.
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An HEC-WAT simulation must be selected for the Results menu to be active. If a simulation
has not been selected, from the Results menu, click Select Simulation, the Select Simulations
Results dialog box will open (Figure 3.9). From the Simulation list, select the simulation that
will be active. Click OK, the Select Simulation Results dialog box will close (Figure 3.9), and
a simulation Map Window will display in the Desktop Pane. The user will now be able to
select results items from the Results menu.

% Select Simulation Results‘ ﬁ

Simulation: | =
|

Without Project Conditions-RR_Feb1986
‘Without Project Conditions-RR_Jan1985

Cancel l

igure 3.9 Select Simulation Results Dialog ox

The Results menu can be different based on the simulation type — deterministic or an FRA
simulation. For a deterministic simulation (Table 3.6) the user can view the simulation.dss file
and view results available from the individual models that were part of the simulation.

Table 3.6 HEC-WAT Results Menu Commands — Deterministic Simulation

Commands Description
Simulation DSS File Opens a DSS Viewer dialog box.
HMS Menu items that lists available HEC-HMS reports.
ResSim Menu items that lists available HEC-ResSim reports.
RAS Menu items that lists available HEC-RAS reports.
FIA Menu items that lists available HEC-FIA reports.

When an FRA simulation (Table 3.7) has been run, the user selects what results will be shown
based on realization, lifecycle, and event; view the simulation.dss file for the FRA simulation;
view (Histogram, Scalar, or Frequency) the various model output variables that the user selected
(Output Variable Editor); results from the hydrologic sampling (if part of the FRA simulation);
results from the fragility curve sampling (if part of the FRA simulation); results from the
individual models that are part of the simulation; and, performance metric results (i.e., EAD,
AEP, LTEP) if part of the FRA simulation.

Table 3.7 HEC-WAT Results Menu Commands — FRA Simulation

Commands Description
Select Results (realization, lifecycle, event) | Opens the Select Event Results dialog box.
Simulation DSS File Opens a DSS Viewer dialog box.
Output Variables User can view the various model output variables that

were selected; view either by the Histogram Viewer,
Scalar Viewer, or Frequency Viewer.

Hydrologic Sampling Available hydrologic sampling results are: Plot
Hydrographs, Plot Event Distribution, Plot
Maximum Flows, Correlation Table, Plot Shape Set
Frequency, Output Report

Fragility Curve Available fragility curve sampling results are: Plot,
QOutput Report
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HMS Menu items that lists available HEC-HMS reports.
ResSim Menu items that lists available HEC-ResSim reports.
RAS Menu items that lists available HEC-RAS reports.
FIA Menu items that lists available HEC-FIA reports.

Performance Metrics

Depending on what the user has selected in the
performance metrics alternatives, available results are: a
series of EAD plot/reports (Plot EAD, EAD Output
Report); AEP Histogram; LTEP Histogram;
Performance Metrics Output Report

The Tools menu (Table 3.8) provides access to DSS data (HEC-DSSVue); access to the
Statistical Software Package (HEC-SSP); provides options for HEC-WAT (Appendix F); view
the log for HEC-WAT, view logs for DSS files and the individual models that are part of a
simulation; monitor memory usage; what graphic elements HEC-WAT knows about from the
other applications; information on how the different model alternatives are used for the study;
setup for distributed computing; and, if a simulation is running slowly, setup compute timings to
locate where slow down is occurring. The Tools menu is available in all HEC-WAT views.

Table 3.8 HEC-WAT Tools Menu Commands

Commands Description
HEC-DSSVue Opens the HEC-DSSVue application.
HEC-SSP Opens the HEC-SSP application.
Options Open the Options dialog box.

Console Output

Opens the Console Window which contains the HEC-WAT
log for the study.

Logs Opens the DSS.log dialog box and the log files for the
individual models that are part of simulation.

Memory Monitor Opens the Memory Monitor window.

Graphic Elements Opens the Graphic Element Report.

Model Alternative Usage Opens the Model Alternative Usage dialog box.

Simulation Compute Engine Manager

Opens the Simulation Compute Engine Manager dialog
box.

Compute Timings

Opens the Compute Timings dialog box.

The Window menu (Table 3.9) is where the HEC-WAT user can control the appearance of the
map windows in the Desktop Pane (Figure 3.1) of the HEC-WAT main window. The Window
menu is available in all HEC-WAT views.

Table 3.9 HEC-WAT Window Menu Commands

Commands Description
Tile Menu item that allows the user to organize all of the currently opened map
windows in either a vertical or horizontal tile.
Cascade Menu item that allows the user to place one map window on top of the next in a
cascading fashion.
Next Window Menu item that brings the next map window in the list of currently opened map

windows to the top.

Previous Window

Menu item that brings the previous map window that was on top to the top.

Window Selector

Menu item that provides a list of the currently opened map windows.

Window

Menu item that lists the currently opened map windows.
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The Help menu (Table 3.10) allows the user access to HEC-WAT documentation; install the
example study; connect to the HEC-WAT web page; connect to the HEC website; and, display
current version information about HEC-WAT.

Table 3.10 HEC-WAT Help Menu Commands

Commands Description
HEC-WAT Quick Start Guide Opens the HEC-WAT Quick Start Guide.
HEC-WAT User's Manual Opens the HEC-WAT User's Manual.
Hydrologic Sampling User's Manual | Opens the Hydrologic Sampling User's Manual.
Install Example Study Opens the Select Folder for Installing Example Study
Browser.
HEC-WAT Website Goes to the HEC-WAT web page.
HEC Website Goes to the HEC website.
About HEC-WAT Opens the About Box for HEC-WAT.

3.4 Toolbar

The toolbar area of the HEC-WAT main window (Figure 3.1) provides quick access to the most
frequently used options from the HEC-WAT menu bar. There are six available toolbars from the
main toolbar:

Standard There are three tools available from the Standard toolbar (Figure 3.10). The
tools allow the HEC-WAT user to open a study, close a study, and save a
study. These tools have the same function as items under the File menu (see

Table 3.1).
= 9 =

Figure 3.10 Standard Toolbar

WAT Tools There are several tools available from the WAT Tools toolbar (Figure 3.11).
The tools allow the user to set the program order for HEC-WAT; to
manipulate alternatives, analysis periods, and simulations; link the individual
model alternatives; set up rules to skip models during an HEC-WAT
compute; and, select results from the individual models (output variables)
that will be saved.

Il e N

Figure 3.11 WAT Tools Toolbar

Tools The tools available from the Tools toolbar (Figure 3.12) are variable
depending on what plug-ins are loaded. Two tools that are always available
are: access DSS data (HEC-DSS) and the Statistical Software Package (HEC-
SSP).

A =

Figure 3.12 Tools Toolbar
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Maps There are four tools available from the Maps toolbar (Figure 3.13). The
tools allow the HEC-WAT user to control the appearance of map windows in
the Desktop Pane (Figure 3.5) - create a new map window; synchronize
active map windows; tile; and, cascade. These tools have the same function
as items under the Window menu (see Table 3.9).

= FH B

Figure 3.13 Maps Toolbar

Programs There are usually four tools available from the Programs toolbar (Figure
3.14) that represent the individual software applications available from
HEC-WAT: HEC-HMS, HEC-ResSim, HEC-RAS, and HEC-FIA. These
tools allow the user to directly open the selected software application's user
interface from within HEC-WAT. The tools available from the Programs
toolbar are dependent on which plug-ins are loaded.

o B S

Figure 3.14 Programs Toolbar

To toggle these toolbars on and off, from the HEC-WAT menu bar, from the View menu, point
to Toolbars, and select the toolbar the user wishes to toggle on and off.

3.5 Map Windows

Map windows (Figure 3.15) are used to graphically display stream alignments, schematics,
alternatives, and simulations. From an alternative map window the user can make adjustments to
the stream alignment. A schematic map window allows the user to edit, modify, and delete
measures, CCPs, impact areas, and make adjustments to the stream alignment. The simulation
map window is where the HEC-WAT user can edit individual model parameters and view
results.

3.5.1 Open a Map Window

There are a couple of ways to open map windows: from the Study Pane (Figure 3.2), double-
click on a stream alignment, schematic, alternative, or simulation; or, from the shortcut menu of
a stream alignment, schematic, alternative, or simulation.

To open a map window by double-clicking:

1. From the Study and Schematic tabs the user can double-click on stream alignments,
schematics, alternatives, or simulations to open map windows in the Desktop Pane.

2. For example, in Figure 3.16, from the Study tab, double-click on the Without Project
Conditions-RR_Feb1986 simulation. A map window will open and display the model
elements for the simulation Without Project Conditions-RR _Feb1986.
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To open a map window from a shortcut menu:

1.

From the Study and Schematic tabs, from the shortcut menus available for stream
alignments, schematics, alternatives, or simulations the Display in Map Window
command will open map windows in the Desktop Pane.

For example, in Figure 3.17, from the Schematics tab, right-click on Stream Alignment.
From the shortcut menu, click Display in Map Window and a map window will open
displaying the elements for the stream alignment.
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3.5.2 New Map Window

HEC-WAT provides a mechanism for the user to build a map window. Instead of double-
clicking on a simulation, alternative or schematic the user can build a new map window.

To create a map window:

1.

From the Maps menu, click New Map Window, in the Desktop Pane a Map Window
will open (Figure 3.18), with the map layers for the study loaded.

From the Study and Schematic tabs the user can drag-n-drop stream alignments,
schematics, alternatives, and simulations on to a new map window. For example, in
Figure 3.18, from the Schematic tab on the Study Pane, click on the Without Project
Conditions schematic. Holding down the left mouse button, drag the schematic to the
map window. Release the mouse key, and the schematic for the Without Project
Conditions is displayed in the new map window, and the map window will now be a
schematic map window (Figure 3.19).
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3. To add an alternative to the Map Window, from the Study tab, on the Study Pane, from
the Alternatives list, select an alternative. Holding down the left mouse button, drag the
alternative to the map window. The elements that make-up the selected alternative will
now display in the new map window and the map window will now be an alternative map
window.

4. The user can save the map window by saving the study. This means that the next time
the user opens the study, the map window created will display.

3.5.3 Tools

The Tools appear in a toolbar on the left side of a Map Window (Figure 3.18). The tools
change the appearance of the mouse, as well as the functionality of the mouse.

Pointer/Selector Tool

The Pointer/Selector Tool is available on all HEC-WAT map windows. For a Simulation Map
Window (Figure 3.16), with this tool selected the user can right-click on model graphical
elements from the schematic displayed in the Simulation Map Window and from the shortcut
menu view results or edit model elements. When a New Map Window (Figure 3.18), an
Alternative Map Window, or a Schematic Map Window (Figure 3.19) are selected, with this
tool selected the user can right-click on the map window and from the shortcut menu edit the
properties of the map window; zoom to the full extents; duplicate the map window; and, detach
the map window.

Q| Zoom Tool

The Zoom Tool is available on all HEC-WAT map windows and allows the user to view data
closely. To zoom in, with the Zoom Tool selected, hold the mouse button down and outline the
area the user wants to enlarge. To zoom out, click the right mouse button (right-click). The
zoom out is done by a factor of two and positions the clicked location at the center of the display
area.

The Pan Tool is available on all HEC-WAT map windows and allows the user to move in map
windows while zoomed in.

All of the other tools available from a Schematic Map Window (Figure 3.19) are described in
Chapter 6, Sections 6.3 and 6.4

3.5.4 Zoom with Mouse

In HEC-WAT map windows, if the user has a mouse with a wheel, the user can zoom in and out
on a map window by manipulating the mouse wheel.
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3.5.5 Detaching a Map Window from the Desktop Pane

When a map window is opened, the map window is confined to the Desktop Pane of the HEC-
WAT main window. When several map windows are open, the user can use commands (Section
3.2) to arrange the map windows, but being able to view several map windows for comparison
and presentation becomes difficult.

HEC-WAT allows the user to detach a map window from the Desktop Pane, and then the user
can manipulate the map window outside of the HEC-WAT framework. This gives the user the
ability to manipulate the map window as needed for better presentation and communication.
From a map window (Figure 3.19), in the bottom right corner, there is a Detach Map Window
tool [/, click the Detach Map Window tool, and the tool changes to [&|, now the user can
move the map window anywhere in the available display area. Clicking the Detach Map
Window tool will return the map window to the Desktop Pane on the HEC-WAT main window.

3.5.6 Synchronous Map Windows

The user can synchronize multiple map windows, which allows a user to review items in one
map window and then be able to view the same area of the watershed in another map window.
Open multiple map windows (Figure 3.19), for this example, a Simulation Map Window and a
Schematic Map Window have been opened. From the HEC-WAT main window and from the
Window menu, select Tile, the map windows should appear side-by-side as displayed in Figure
3.20. Using the Zoom tool in the Simulation Map Window, zoom-in on an area of the
watershed. From the Maps menu, click Sync Map Windows. Now the two map window are
synchronized, so any action done by the user in one map window will also happen in the other
map windows.
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= simulations (2)

* Simulation: Without Project Conditions-RR_Feb1986 ) atm [l ¥ Schematic: Without Project Conditions

Alternatives  without Project Gonditions w  Simulations | f withoutPr.. v
K without Project Conditions-RR_Jan1995 .

/j : %
B vt rogctcontionsrevtooo] [x]~2 2 %
(=-£5/ Schematic Without Project Conditions:
g 3
= ). Analysis Ps::.:s "
() RR_Feb1986 g
) RR_Jan1995 f Blovere g
= £ Mogels @ 2 ‘ +
~Ees )
B Hws @ a ek
- Elras
- ERessim
@m
(&)
ol |
L)

Without Praject Condiions-RR_Feb 1986
A Alternative: Without Project Condiions
(@ Analysis Period RR_Feb1936

@ Program Order: Default

£ Modeis

&4 RunyFen_1086

B caliorate
B4 Base for Real Time forecasting

GridsAndxSecsAttemative
£ Time Window

@ Start 13 February 1986, 16:00
@ End: 21 February 1986, 16:00 ‘Mau Streermaps.osm removed rom

# Run Directory: runs/Without_Project_Conditions/RR_Feb1986/ Stream Alignmert added to Map Window
® OutotDate Without Project Gonditions added to Map Window

Stream Alignment added to Map Window
Without Project Conditions-RR_Feb1986 added to Map Window

PRI

Stugy | Maps | Schematic Messages
Coordinates: -7572678 east, 6784985 norih I 475M of 2227M

Figure 3.20 Synchronized Map Windows
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3.5.7

Properties of a Map Window

The properties of a map window basically are the geographic extents (Chapter 5, Section 5.2.5),
the zoom factor, the available map layers, the grid, and the background color. The Map
Window Settings dialog box (Figure 3.21) provides this information and allows the user to edit
some of the map window's properties.

B s
% Map Window Settings - Simulation: Without Project Conditions-RR_Feb1986 ﬁ
e ————

Current View Extents:

Easting: Morthing:

Minimum: -7575326.967 Minimum: 6716407.553
Maximum: -7455569. 448 Maximum: 6856736.916
Current Zoom: 0.313
SetViewto: | v

Sync with other Map Windows

Selected

Map Layers
RR_CommonComputationPoints.shp

RR_Impactéreas. shp

RR_Lakes_Albers_ft.shp

Raingages_Albers_ft.shp

RussianSubbasins.chp

LSS

RR_StreamAligment.shp

Draw

Grid

Background Color: :]

OK Cancel

Figure 3.21 Map Window Settings Dialog Box

To edit

1.

and view map window properties:

From the Maps menu, click Map Window Properties, the Map Window Settings
dialog box will open (Figure 3.21).

From the Current View Extents box, the user can view the extents of the map window
and the current zoom factor.

The map layers associated with the active map window are listed in the table on the Map
Window Settings dialog box (Figure 3.21). The user can remove a map layer from the
active map window by clicking in the Selected column. For example, in Figure 3.19, if
the user does not want to display the map layer associated with the impact areas, click the
cell in the Selected column associated with RR _ImpactAreas.shp. Click OK, the Map
Windows Settings dialog box will close (Figure 3.21), and the map layer will no longer
display in the active map window.

By clicking Draw Grid (Figure 3.21) the grid that is displayed in the active map window
is turned off and on.

The default background color for the active map window is white. By clicking
Background Color (Figure 3.21); a Background Color Chooser will open (Figure
3.22). From the Swatches Tab click on a color, click OK, the Background Color
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% Background Color Choose

§§watches§| HSEll RgEhﬁ.|

T O O O [

Recent.

|11
| ] A
| [ 5 5 o o
50 | 1 e
| 5 1 o o v

Preview
n

D Sample Text Sample Text

’ OK ” Cancel ” Reset l

igure 3.22 Background Color Chooser
Chooser (Figure 3.22) will close. See Appendix F for further details on the color
chooser. From the Map Windows Setting dialog box (Figure 3.20), click OK. The

Map Windows Setting dialog box will close and the background color of the active map
window will change.

3.5.8 Create a Graphics File of a Map Window

HEC-WAT allows the user to save the active map window to a graphics file for inclusion in
reports and presentations. HEC-WAT has three possible formats: Windows Metafile (*.wmf),
JPEG (* jpg, *.jpeg) and Portable Network Graphics (*.png) which is the default.

To create a graphics file of the active map window:

1. From the Maps menu, click Save Map Image, a Save Browser will open (Figure 3.23).

Save in: |- My Documents V: ¥ Er -

ArcGIS b My Music temp
autorss =L My Pictures Virtual Machines
BlackBerry ! My 8hapes Visual Studio 2010
CIRT_Materials o8 My Videos Visual Studio 2015
ColumbiaRiverTreaty_Studies . My Web Sites ‘Walkthrough
Custom Office Templates | MyFiles Watershed
| Matomas ‘WebEx
| Matomas_FRM_Study
| OneMote Motebooks
Fragments | PDF Favorites
Guadalupe | PenniBB
i
I
)
i
i

i
i
e 55

Recentltems |

i

i

N
Desktop | dated

i

i

l

i

i

I

dssmapgui

HEC Data preferences

Downloads
II .
My Docume...
IISExpress SME_Resumes

Lh’g-.. | logs Snagit

Computer f}; My Data Sources Snagit Stamps
| My Meetings ssh

.
@ oo |
NEWOrk  Files oftype: | windows Metafile (* wmf) v

igure 3.23 Save Browser
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2. Browse to a location where the file will be saved, in the File name box type a name.
From the Files of type list select the graphics file type to create.

3. Click Save, the Save Browser will close (Figure 3.23), and a file with the appropriate

extension will be created in the selected location. The file will contain an image of the
active map window.

3.5.9 Print a Map Window

From HEC-WAT a user can print the contents of the active map window. Make sure that the
correct map window that the user wants to print is active before executing the following steps:

1. From the Maps menu, click Print Map, a standard system Print dialog box will open
(Figure 3.24).

Printer

Name: \\coe-iwdps001hec\WR - HP LaserJet M577 Cc VI l Properties...

Status: Ready
Type: HP Universal Printing PCL &
Where: WR - HP LaserJetM577

Comment: [ ] Printto file
Print range Copies
@ Al Number of copies: 1 =

()Pages from: 1

93 4,2,3 Collate
Selection 411—'J 1

[ | | cance

igure 3.24 Print Dialog Box

2. Choose a printer from the Name list (list of system printers), set options for the selected
printer (click Properties), print to a file, select number of copies, and enter a print range.

3. Click OK, the Print dialog box will close (Figure 3.24) and output of the map window
will print on the selected printer. See Appendix N for further details on printing from the
HEC-WAT
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CHAPTER 4

Manage Studies

Data management by HEC-WAT is largely done behind the scenes. Files are automatically
created and named by HEC-WAT, and the active software application utilized within the HEC-
WAT framework, to store information. Simulation information is stored in various DSS files
(dependent on the type of simulation), while HEC-WAT general information, alternative
descriptions, and simulation descriptions are all stored in ASCII text files.

4.1 Manage Studies

MNew Study..  Ctrl+N
Open Study ... Ctrl+0O
Close Study Ctrl+Shift+C

In HEC-WAT, the set of files associated with a particular
water resources study is called a study. HEC-WAT creates a
directory (folder) with the study name specified, and stores all
the files associated with the study in that directory.

0 6%o

Save Study Ctrl+5

Commands available from the File menu (Figure 4.1) allow
the user to create a new study; open an existing study; close
the current study; save the current study; provide details about Import g
a study; import models into a study; select a study from the

Study Details... Ctrl+Shift+P

most recently opened studies; and, exit HEC-WAT. Peimoiiles '
Exit
4.1.1 Create a New StUdy Figure 4.1 File Menu Commands

1. From the HEC-WAT main window, from the File menu, click New Study. The Create
New Study dialog box (Figure 4.2) will open.

% Create New Study ﬁ

Study Mame:

Description:

Directory:

Unit System: .English

Coordinate System:

Create Default Alternative
Select Default Alternative Mame
(") Existing Conditions
0 Without Project Conditions
() Atternative 1

Other.

igure 4.2 Create New Study Dialog Box
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2. Inthe Study Name box (Figure 4.2), enter a name and in the Description box, enter a

description of the new study.

In the Directory box (Figure 4.2), either enter the name of the directory where to store
the HEC-WAT study, or click [_], and an Open browser (Figure 4.3) will open. Navigate
to the directory where the HEC-WAT study will be stored, click Open. The Open
browser (Figure 4.3) will close. On the Create New Study dialog box (Figure 4.2) in the
Directory box the location will display.

Look in: jl Desktop

- Libraries | MATLAB_Release2017a
|2 Baker, Penni R CIV USARMY CEIWR-HEC (US) | NewFIA_StPaul_WithGrids
1M Computer | Newletter
€ Network | Oregon_Desktop
| Example_Project | RussianRiver_Data
! | HEC Share | TestWatershedsVersion1.0

Deskiop | HEC-LifeSim_Users_Manual L W480
| HEC-RTS_UsersManual | Workshop
| HEC-WAT_DistrobutedComputingDocumentation

E | HEC-WAT_QuickStartGuide

My Docume... | HEC-WAT_UsersManual_1.0
| HEC-WAT+1.0.0.73

p L | HEC-WAT-1.0.0.75

== | HEC-WAT-1.0.0.75a
Computer | HEC-WAT-1.0.0.77
| LifeSim

p= )
W roername: |
Network s oftype: | v

igure 4.3 Open Browser

e
Recent ltems

The Unit System (Figure 4.2) for the study defaults to English (which is correct for the
RussianRiver study). The other choice from the list is SI (metric).

. Next, the projected coordinate system of the study needs to be set. A map projection is

required to view locations from a curved surface on to a flat map. HEC-WAT will re-
project on-the-fly, but it is a good idea to have all the layers in the same projection. From
the Create New Study dialog box (Figure 4.2), click Edit (by the Coordinate System
box), the Map Coordinate Information dialog box will open (Figure 4.4).

If the study has at least one associated map layer that has the correct projected coordinate
system for the study, that map layer can be used to set the projected coordinate system for
the study. From the Map Coordinate Information dialog box (Figure 4.4), click Load
from file (lower left corner of dialog box); an Open browser (Figure 4.3) will open.
Browse to where the map layer containing the correct projection is stored. Click Open,
now the Map Coordinate Information dialog box will contain information about the
projected coordinate system (Figure 4.4). Click OK, the Map Coordinate Information
dialog box will close (Figure 4.4). Now on the Create New Study dialog box the
Coordinate System box (Figure 4.2) contains the name of the projected coordinate
system (i.e., USA_Continguous Albers Equal Area Conic

USGS version) for the study.
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Map Coordinate Information

System: :Gnnglefﬂing Web Mercator

PROJCS["WGS 84 / Pseudo-Mercator”,
GEOGCS['WGS 84,
DATUM[WGS_1984",
SPHEROID["WGS 847, 6378137, 298 257223563, AUTHORITYT'ER
AUTHORITY["EPSG" 6326,
PRIMEM["Greenwich”, 0, AUTHORITY["EPSG" "89017],
UMIT["degree”, 0.017453292519943258, AUTHORITY["EPSG" 91227
AUTHORITY["EPSG" "4326)],
PROJECTIOM["Mercator_13P"],
PARAMETER[ central_meridian®,0],
PARAMETER["scale_factor”, 1],
PARAMETER[falze_easting”,0],
PARAMETER[falze_northing™ 0],
UMIT"metre”, 1, AUTHORITY["EFSG","30017),
AXIS[H EAST],
AXISTY" NORTH],
AUTHORITY'EPSG""38577]

< | I | b

| Loadfromfie... | oK || cancel |

igure 4.4 Map Coordinate Information Dialog Box with StudyProj ection Information

7. When creating the study the user can add map layers that the PDT has gathered for
defining the study area. From the Create New Study dialog box (Figure 4.2), click Add
Map Layers. The Select Map to Add browser will open (Figure 4.5).

% Select Map to Adc

Look in: :- Desktop V: ¥ e E-

" - Libraries HEC-WAT1.0.0.77
'; = |2 Baker, Penni R CIV USARMY CEIWR-HEC (US) LifeSim SELEELL
Rec:r?t-ﬁms M Computer MATLAB_Release2017a
fy Metwark MNewFlA_StPaul_WithGrids
: | Example_Project Mewletter
- | HEC Share Oregon_Desktop
Deskiop | HEC-LifeSim_Users_Manual RussianRiver_Data
| HEC-RTS_UsersManual TestWatershedsVersion1.0
| HEC-WAT_DistrbutedComputingDocumentation W40
!- = | HEC-WAT_QuickStanGuide Workshop
My Docume.... | HEC-WAT_UsersManual_1.0
| HEC-WAT+1.0.0.73
| HEC-WAT1.0.0.75
| HEC-WAT+1.0.0.75a

LY

Computer

<

.

igure 4.5 Select Map to Add Browser
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To copy map layers to the study directory area, from the Select Map to Add browser
(Figure 4.5), select Create Copy. Browse to where the map layers are located. Select
the map layers for the study. Click Open, the Select Map to Add browser will close
(Figure 4.5). The Create New Study dialog box (Figure 4.6) appears.

% Create New Study ﬁ

Study Name: RussianRiver

Description: Russian River water resources study

Directory: C-boooadbocoodoooosdRus sianRiver )

Unit System: 'English

Coordinate System: | \j5a contiguous_Albers_Equal_Area_Conic_USGS_version

Create Default Alternative Add Map Layers...

Select Default Alternative Name
(") Existing Conditions

0 Without Project Conditions
() Alternative 1

Other;

igure 4.6 Create New Study Dialog Box - Completed

8. HEC-WAT creates a default alternative - Without Project Conditions. 1f the user wants
the default alternative to have a different name, several choices are available, including
Other which allows the user to name the default alternative.

9. Click OK, the Create New Study dialog box will close (Figure 4.5). The HEC-WAT
main window will now have the name of the study (i.e., RussianRiver) on the title bar
(Figure 4.7). A Schematic Map Window opens, which contains the map layers that
were added to the study in Step 7.

10. An HEC-WAT study has been created.

4.1.2 Open an Existing Study

There are two ways to open existing studies in HEC-WAT. One way is to open a study by
selecting it from the list of recently opened studies. On the File menu (Figure 4.1), point to
Recent Studies, from the list of the five most recently opened studies, click on the name of the
study to open, and HEC-WAT will automatically load the selected study. The second way to
open an existing study is described below.

To open an existing study:

1. From the HEC-WAT main window (Figure 4.7), from the File menu, click Open Study,
an Open Study browser (Figure 4.8) will open.
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% HEC-WAT - RussianRivel

File Edit View Maps Tools Window Help
oW EfleNNr AR dradEE@
»| ¥ Schematic: Without Project Conditions =

Currently Opened Maps

Schematic: Without Project Conditions

Bl=]

. Map Layers
i Without Project Conditions

Stream Alignment
Russian3ubbasins.shp
RussianRivers shp
Raingages_Albers_fi.shp
RR_StreamAligment.shp
RR_Lakes_Albers_ftshp
RR_Impactireas.shp
RR_CommonComputationPoints.shp

DE] = EJRIN=IARIEINE

L1

&
B
B
B
B
B
B
23
B

ap VVindow N
| Map RR_Lakes_Albers_ft_shp loaded.
Map C:/Users/q0hecprb/Desktop/New_WAT_Study/RussianRiver/maps/RR_StreamAligment.shp added to

Man Window
Messages

Coordinates: 7613299 east, 7239372 north [ 1s2n o |
Figure 4.7 HEC-WAT Main Window - Maps Tab

| % Open Study (C:\Users\qOhecprb\Desktop

Lookin: :- Desktop ': 3 2 [

= Libraries HEC-WAT+1.0.0.77 Shortcuts
|2 Baker, Penni R CIV USARMY CEIWR-HEC (US) LifeSim [ Version2_watershe
% Computer MATLAB_Release2017a)
€ Network New_WAT_Study
| Example_Project MNewFlA_StPaul_WithGri
| HEC Share Mewletter
| HEC-LifeSim_Users_Manual Cregon_Desktop
| HEC-RTS_UsersManual RussianRiver_Data
| HEC-WAT_DistrbutedComputingDocumentation TestWatershedsVersion
[ < | HEC-WAT_QuickStartGuide w480
!
!
!
|

i
Recent ltems

Deskiop

HEC-WAT_UsersManual_1.0 Workshop
HEC-WAT-1.0.0.73
HEC-WAT-v1.0.0.75
HEC-WAT-v1.0.0.75a

My Docume...

LY

Computer

<

o,
Qﬁ File name:

Network  Files oftype:  [yyat Studies

igure 4.8 Open Study Browser

2. From the Open Study browser (Figure 4.8), browse to the location of an existing HEC-
WAT study. By default, HEC-WAT is looking for a file with the extension *.sty.

3. Select the study name, click Open, the Open Study browser will close (Figure 4.8), and
the selected study will open in the HEC-WAT main window.

45



Chapter 4 — Manage Studies HEC-WAT User's Manual

4.1.3 Close a Study

To close an active study:
1. From the HEC-WAT main window (Figure 4.7), from the File menu, click Close Study.

2. HEC-WAT keeps track of changes being made to a study by the major study components
— alternatives, analysis periods, and simulations. HEC-WAT will save the study, which
includes all the files associated with the individual software applications that are part of
the study (e.g., HEC-RAS, HEC-FIA).

41.4 Save a Study

To save a study, from the HEC-WAT main window (Figure 4.7), from the File menu (Figure
4.1), click Save Study. HEC-WAT will save the study, which includes all the files associated
with the individual software applications that are part of the study (e.g., HEC-RAS, HEC-FIA).

4.1.5 Study Details

One of the objectives of HEC-WAT is to provide information regarding the status of the study to
the manager or any other member of the PDT. Some of the information needs to be entered by
the study team. From the HEC-WAT main window (Figure 4.7), from the File menu (Figure
4.1), click Study Details, the Study Details dialog box (Figure 4.9) will open. This dialog box
has five tabs — Map Properties, Contacts, Model Info, Simulations, and Plugins.

[ ———

Study Name: RussianRiver

Study Description: | This is an WAT study of the Russian River. 2
Study File: rb\DeskioptW480\RussianRiver_Chapter T\RussianRiver.sty E
LInit System: English

Coordinate System: |Usa_Contiguous_Albers_Equal_Area_Conic_USGS_version
Created By: qOhecpro

Created AL Tue MNov 03 09:20:57 PST 2015

Map Properties | Contacts | Model Info | Simulations | Plugins|

Synchronize Map Windows
Draw Grid
Background Color: [:]

Ok ” Cancel ] Apply

igure 4.9 Study Details Dialog Box — Map Properties Tab
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The Study Details dialog box (Figure 4.9) displays the name of the study; the study description
(which the user can edit); location of the study file (*.sty); the selected unit system; the selected
coordinate system; the user name of the team member that created the study; and, the date and
time the study was created.

Map Properties

From the Map Properties worksheet, the user can set the synchronizing of map windows;
choose to have or not have a grid display on map windows (default is to have a grid); and, set the
background color of map windows (default is white). The Map Properties worksheet is the
default tab for the Study Details dialog box (Figure 4.9).

Contacts

The Contacts worksheet is where information regarding the study team is entered (Figure 4.10).
Information includes the team member's name; the user name of the team member; the team
member's responsibility on the study team; phone number; office symbol; and, the assignment
(i.e., specific model, creation of stream alignment, etc.) given to the team member.

- = “

Study Name: RussianRiver

|| Study Description: | This is an WAT study of the Russian River. (&
Study File: rb\Desktop\W4S0\RussianRiver_Chapter 7\RussianRiver.sty E
Unit System: English

| Coordinate System: USA_Contiguous_Albers_Equal_Area_Conic_USGS_version

Created By: qOhecprb
Created At Tue Nov 03 09:20:57 PST 2015
Map Properties | Contacts | Model Info | Simulations | Plugins|
Team Member User Name Responsibility Phone Mumber Dffice Symbol Team Member
Assignment
Matt McPherson qOhecyyy PM for Russian Ri... |530 756-1104 CEIMWR-HEC-WMS  |PM
Penni Baker qlhec Create Russian Ri...|530 756-1104 CEMWR-HEC-WRS |Default schematic
’ OK ] ’ Cancel Apply

igure 4.10 Study Details Dialog Box — Contacts Tab

Model Info

Information from the Model Info worksheet (Figure 4.11) is related to the model alternatives
that have been defined for a study. HEC-WAT knows all model alternatives that have been
identified and to what software applications each alternative belongs. From the information
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| Study Name RussianRiver
Study Description: | This js an WAT study of the Russian River =]
Study File rb\DesktopW4E80\RussianRiver_Chapter T\RussianRiver.sty E]
Unit System: English
Coordinate System: |USA_Contiguous_Albers_Equal_Area_Conic_USGS_version
Created By: qOhecprb
Created AL Tue Nov 03 09:20:57 PST 2015
Map Properties MaodelInfo | Simulations | Plugins
Model Program Person Imported By Date Modified By Date Last Description
Alternative Responsible Imported Modified
(RUMN)Feb_1986 HMS Matt McPherson  w ||Penni Baker w |02Mar2016 Penni Baker | 16Apr2016 HMS - Basin: Russian River 86
(RUMJan_1995 HMS  |Penni Baker | 02Mar2016 | 16Apr2016 Basin: Russian River 95 & Met_ .
(RUMJan_1997 HMS + |Penni Baker * |02Mar2016 * | 16Apr2016 Basin: Russian River 97 & Met_.
(RUMNJan_2006 HMS + |Penni Baker * |02Mar2016 * | 16Apr2016 Basin: Russian River 06 & Met_.
calibrate ResSim Penni Baker  |[Penni Baker * |02Mar2016 WMatt McPherson | 16Apr2016 Default ResSim model alternati..
C:calibrate ResSim + |[Penni Baker * |02Mar2016 * | 16Apr2016
B:calibrate ResSim * |[Penni Baker w* |02Mar2016 * | 16Apr2016
Base for Real Time forecasting |RAS Penni Baker * |[Penni Baker w* |02Mar2016 Llatt McEherson  w | 16Apr2016
MNoRainRASRun RAS w |Penni Baker w |02Mar2016 w | 16Apr2016
JinchRainRAS RAS w |Penni Baker w |02Mar2016 w | 16Apr2016
GinchRainRAS RAS w |Penni Baker w |02Mar2016 w | 16Apr2016
GridsAndXSecsAlternative FIA Penni Baker w |Penni Baker w |02Mar2016 w | 16Apr2016
OK I [ Cancel ] [ Apply

igure 4.11 Study Details Dialog Box — Model Info Tab

identified on the Contacts worksheet (Figure 4.10), from the Model Info worksheet a user can
now identify the team member responsible for an individual model alternative; what team
member imported the model alternative; the date the model alternative was imported; what team
member modified the model alternative; the date the model alternative was modified; and, the
description of the model alternative.

If the model has a description, the Description column will display the description of the model
alternative. If there is no description, click in a Description cell, the Edit Description for
"model alternative" dialog box will open (Figure 4.12). Enter a description, click OK. The Edit
Description for "model alternative” dialog box will close and the entered description will appear
in the selected Description cell.

% | Edit Description for C:calibrate

Cancel

igure 4.12 Edit Description for "model alternative” Dialog Box
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Simulations

From the Simulations worksheet (Figure 4.13) a user can view information regarding
simulations. The information on this worksheet is gathered by HEC-WAT based on dates and
times, and the user name which was entered on the Contacts worksheet (Figure 4.10).

| Study Details
.
Study Name RussianRiver

Study Description: | This is an WAT study of the Russian River

Hle

Study File: Tb\Deskiop r_Chapter EY]
Unit System: English

Coordinate System: |UsA_Contiguous_Albers_Equal_Area_Conic_USGS_version

Created By. qOhecprd
Created At Tue Nov 03 09:20:57 PST 2015
Map Properties I Contacts I Wodel Info | Si Plugins
Simulation Created By Date Computed By Date Last Modified By Date Last WAT Model Description

Created Computed Modified Alterative Altemative
HUS:(RUN)Feb_1926
ResSim:calibrate

RAS:Base for Real Time:
forecasting

FlA GridsAndXSecsAtiernative

Without Project Conditions-RR_Feb1986 |qOhecprb Tue Nov 03 09:56:18 PST 2015 |qOhecprb Thu May 11 09:04:14 PDT 2017  (qOhecprb FriMay 12 18:45:09 PDT 2017 | Without Project Conditions.

HS:(RUN)Jan_1995
ResSim:calibrate

RAS:Base for Real Time:
forecasting
Fla:GridsAndXSecsAlternative

Without Project Conditions-RR_Jan1985 | qOhecprb Wed Aug 17 11:07:50 PDT 2016 qOhecprb FriMay 12 18:45:10 PDT 2017 | Without Project Condtions.

ok |[ cancar ][ ppy

Figure 4.13 Study Details Dialog Box — Simulations Tab

Plugins

From the Plugins worksheet (Figure 4.14) the user can define what plug-ins are being used by
the study. By enabling or disabling the plug-ins listed, the user will define what plug-ins will be
used for the active study.

Study Name: RussianRiver

Study Description: | This is an WAT study of the Russian River. )
Study File: rb\Desktop\W480\RussianRiver_Chapter 7\RussianRiver.sty D
Unit System: English

Coordinate System: |USA_Contiguous_Albers_Equal_Area_Conic_USGS_version
Created By: qOhecprb

Created At Tue Nov 03 09:20:57 PST 2015

Map Properties | Contacts | Model Info Simulations|F'|UgiﬂS|

Plugin Enabled

FIA v
Fragility Curve

HEC-S5P v
HMS v

Hydrologic Sampling
Performance Metrics
RAS v
ResSim v
Simulation Compute Engine Manager
Time-Window Interval Generator
TimeWindowModifier

’ OK ” Cancel ” Apply ]

Figure 4.14 Study Details Dialog Box — Plugins Tab
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4.2

Study Directories and Files

Figure 4.15 shows an example of how HEC-WAT organizes the directories and files that it
creates in the study directory. In this example, the study directory is /RussianRiver. As data is
entered, other files and subdirectories are created. Table 4.1 describes each directory and file

that is shown in Figure 4.15.

Name

autorss

fia

hms

layouts

maps

ras

rrlayers

rss

runs

scripts

shared

ssp

study

w2

wat

forecast

forecast.bak
contacts.xml
contacts.xml.bak
Correct_stream.align
Default.ag
Default.ag.bak
modelAltinfo.xml
modelAltinfo.xml.bak
PrecipGrids.xml
PrecipGrids.xml.bak
RR_PrecipGrids.xml
RR_PrecipGrids.xml.bak
RR_ResSim_Model.wksp
RR_ResSim_Model.wksp.bak
Russian_River.wksp
Russian_River.wksp.bak
RussianRiver.log
RussianRiver.log.bak
RussianRiver.projection
RussianRiver.projection.bak
RussianRiver.sty
RussianRiver.sty.bak
RussianRiver.sty.projection
RussianRiver.sty.projection.bak
RussianRiver.sty.sa.bak

RussianRiver.wksp

Date modified

2/22/2016 5:37 PM
8/4/2016 9:05 AM
8/4/2016 9:05 AM
8/4/2016 9:.03 AM
8/3/2016 201 PM
5/2/2016 7:52 PM
11/3/2015 9:34 AM
8/4/2016 9:.03 AM
8/3/2016 8:20 AM
11/3/2015 9:22 AM
6/27/2016 5:10 PM
11/3/2015 9:48 AM
7/8/2016 1:46 PM
7/17/2016 8:51 AM
5/13/2016 4:09 PM
11/3/2015 9:22 AM
11/3/2015 9:22 AM
6/24/2016 6:23 PM
4/16/2016 831 PM
11/3/2015 922 AM
11/3/2015 9:23 AM
11/3/2015 922 AM
6/24/2016 6:23 PM
4/16/2016 831 PM
11/3/2015 922 AM
11/3/2015 922 AM
11/3/2015 922 AM
11/3/2015 9:22 AM
11/3/2015 9:22 AM
11/3/2015 9:22 AM
11/3/2015 9:22 AM
11/3/2015 9:22 AM
8/4/2016 9:.05 AM
8/4/2016 9:.05 AM
8/3/2016 2.01 PM
8/3/2016 12:50 PM
8/3/2016 201 PM
8/3/2016 12:50 PM
6/24/2016 5:52 PM
6/24/2016 5:52 PM
6/24/2016 5:52 PM
8/4/2016 9:03 AM

Type Size

File folder

File folder

File folder

File folder

File folder

File folder

File folder

File folder

File folder

File folder

File folder

File folder

File folder

File folder

File folder
FORECAST File
BAK File

XML Document
BAK File

ALIGN File

AG File

BAK File

XML Document
BAK File

XML Document
BAK File

XML Document
BAK File

WKSP File

BAK File

WKSP File

BAK File

Text Document
BAK File
PROJECTION File
BAK File

STY File

BAK File
PROJECTION File
BAK File

BAK File

WKSP File

2KB
0 KB
1KB
1KB
775KB
1KB
1KB
3KB
2 KB
2 KB
2 KB
2 KB
2 KB
4 KB
4 KB
4 KB
4 KB
380 KB
380 KB
1KB
1KB
9 KB
9 KB
1KB
0 KB
0 KB
5 KB

Figure 4.15 Example HEC-WAT Study Directory Structure
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Table 4.1 Example HEC-WAT Directories and Files

File or Directory Name

Contents

RussianRiver

Study folder that is created when a user creates a new
study (Section 4.1.1).

ASCII text file created by HEC-WAT when a study is
created. Contains the name and description of the
study, what user created the study, map coordinate
information, and references to the stream alignment
and the schematic data. The *.bak file is an automatic
backup file of the *.s¢y file.

ASCII text file created by HEC-ResSim when an HEC-
WAT study is created. The file is specifically used by
the HEC-ResSim model. Contains the name and
description of the study, location of stream alignment
file, and location of any map layers that have been
added to the study. The * bak file is an automatic
backup file of the * wksp file.

ASCII text file created by HEC-WAT when a study is
created. Contains the projection information for an
HEC-WAT study that was identified in the Map
Coordinate Information dialog box. The *bak file is
an automatic backup file of the * projection file.

ASCII text file created by HEC-WAT when a study is
created. Contains the basic information
creation/modification of a study. The * bak file is an
automatic backup file of the *./og file.

ASClISerializer text file created by HEC-WAT when a
study is created. Contains information for a default
analysis group. The * bak file is an automatic backup
file of the *.ag file.

stream.align
stream.align.bak
stream.prj

ASCII text file created by HEC-WAT when a study is
created. Contains the name, description, and other
information that define the stream alignment (stream
nodes, vertex points, stream element(s), etc.). The

* bak file is an automatic backup file of the * sty file.
The stream.prj file (created when importing a stream
alignment from a shapefile) contains the projection
information for the stream alignment.

ASCII text file created by HEC-WAT when a study is
created; contains information on the default alternative.
Contains the name, associated stream alignment, and
other information. The * bak file is an automatic
backup file of the * walt file.

An XML file created by HEC-WAT when a study is
created; contains information on the schematic
associated with an alternative. The * bak file is an
automatic backup file of the *.walt file.

contact.xml.bak

An XML file created by HEC-WAT when information
is entered on the Contacts worksheet from the Study
Details dialog box. Contains information on the study
team that is entered: team member names, user name
of team member, software responsibility, phone
number, office assignment, and, team member
assignment. The * bak file is an automatic backup file
of the *.xml file.
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File or Directory Name

Contents

An XML file created by HEC-WAT when information
is entered on the Model Info worksheet from the
Study Details dialog box. Contains information on the
study team that can be linked to the individual model
alternatives. Information includes: team member
responsible for model alternative, who imported the
model alternative, date model alternative was imported,
team member who modified the model alternative, date
the model alternative was modified, and the description
of the model alternative. The * bak file is an automatic
backup file of the *.xm/ file.

fie

Sub-folder created by HEC-WAT when a study is
created. This folder contains all HEC-FIA model files.

\_I hms

Sub-folder created by HEC-WAT when a study is
created. This folder contains all HEC-HMS model
files.

\_I layouts

Sub-folder created by HEC-WAT when a study is
created. This folder contains the saved layouts for the
WAT Desktop Pane. Layouts also contain
information in regards to the divider locations; what
has been expanded and selected in the various panes;
and, other information.

Jmaps

Sub-folder created by HEC-WAT when a study is
created. Used to store map layers and GIS coverages
associated with a study.

| ras

Sub-folder created by HEC-WAT when a study is
created. This folder contains all HEC-RAS model
files.

| IsS

Sub-folder created by HEC-WAT when a study is
created. This folder contains all HEC-ResSim model
files.

sw

Sub-folder created by HEC-WAT when a study is
created. This folder contains all HEC-SSP model files.

Cw

Sub-folder created by HEC-WAT when a study is
created. This folder contains all CEQUAL-W2 model
files.

5

_I shared

Sub-folder created by HEC-WAT when a study is
created. This folder contains the default HEC-WAT
program order; contains the file that has information
from the Stream Reach Alias Editor; and, any other
files that might be shared for the study.

An XML file created by HEC-WAT when a study is
created and stored in the shared folder. Contains
information on the program order that can be defined
by HEC-WAT. Initially, contains the default program
order: HEC-HMS, HEC-ResSim, HEC-RAS, and
HEC-FIA. The * bak file is an automatic backup file
of the *.xml file.

An XML file created by HEC-WAT when a study is
created and stored in the shared folder. Contains
information from the Stream Reach Alias Editor.

The *.bak file is an automatic backup file of the *.sam
file.
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File or Directory Name

Contents

J study

Sub-folder created by HEC-WAT when a study is
created. This folder contains the information created
from the Schematic Tab. Contains database files
(*.dbf, *.dbt, *.mdx) that contain the data when
creating measures, impact areas, and common
computation points.

J runs

Sub-folder created when an HEC-WAT simulation
(deterministic or FRA) is computed.

J wat

Sub-folder created by HEC-WAT when either an
alternative, analysis period, or simulation is created.
Contains the sub-folders for alternatives, analysis
periods, and simulations.

Sub-folder of the wat folder that contains the
information about HEC-WAT alternatives that have
been created for the study.

ASCII text file created by HEC-WAT when an
alternative is created and stored in the alts folder.
Contains information on an HEC-WAT alternative.
Information includes: the name, associated stream
alignment, and other information. The * bak file is an
automatic backup file of the *.walt file.

Sub-folder of the wat folder that contains the
information about HEC-WAT analysis periods that
have been created for the study.

ASCII text file created by HEC-WAT when an analysis
period is created and stored in the aps folder. Contains
information on an HEC-WAT analysis period.
Information includes: the name, start date and time;
and the end date and time. The * bak file is an
automatic backup file of the * wap file.

J sims

Sub-folder of the wat folder that contains the
information about HEC-WAT simulations that have
been created for the study.

Without Project Conditions-RR_1986.simulation
Without Project Conditions-RR_1986.simulation.bak

An XML file created by HEC-WAT when a simulation
is created and stored in the sims folder. Contains
information on an HEC-WAT simulation. Information
includes: the name; name of the associated analysis
period; and the names of the selected model
alternatives. The * bak file is an automatic backup file
of the * simulation file.

4.3 Automatic Backup Files

As elements are added to the study, such as a stream alignment, map layers, and data; the files
and directories displayed in Figure 4.15 are created, along with automatic backup files. For
example, a RussianRiver.sty file and a RussianRiver.sty.bak file are created when the study is
created. If a map layer is added for example, the .hak file would not have any reference to the
added map layer, the backup file reflects the state previous to the current changes. So every time
the study is saved, the * bak file is updated to the previous state.

Automatic backup files are created for all study files, alternative files, analysis period files,
simulation files, and results files. DSS files are not automatically backed up. Since the .bak file
reflects the previous state of that file, the user can go back to the previous state by eliminating
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the .bak extension. This would allow the information for that previous state to become the
current state. The overall effect would be "undoing" all changes the user made before saving the
HEC-WAT study.

For example, if for some reason the stream.align file became corrupt, the user could retrieve the
stream alignment from the stream.align.bak file. The user would need to close HEC-WAT,
browse to the correct HEC-WAT study directory, delete the stream.align file, and rename the
stream.align.bak file to stream.align. Open HEC-WAT, open the correct HEC-WAT study, and
the stream alignment will be visible again.
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CHAPTER 5

GIS Layers

In the construction of a study, the PDT meets to determine what data or models already exist and
what data is yet to be collected and what models need to be constructed. The team must decide
on the study boundaries, identify gage locations, determine sub-basin delineations, damage area
centers (impact areas), locations of measures (reservoirs, levees, etc.), and points (locations)
where models could share data (common computation points). From these discussion the PDT
must decide on the projected coordinate system for the study area and create layers based on the
projection. HEC-WAT will set the projection for the HEC-WAT study based on the projection
defined by the user.

5.1 Concept of Layers

There are several types of layers available in the HEC-WAT software. The Stream Alignment
Layer is specifically for the stream alignment. Map layers (GIS layers) are used in HEC-WAT
to visualize a system layout and or a flood inundation map. Map layers identify the projection for
the HEC-WAT study. HEC-WAT creates primary layers when a stream alignment, schematic,
alternatives and a simulation are created. This chapter covers map and primary layers.

5.2 Map Layers

To help visualize a study area, HEC-WAT has the capability to display maps of study features.
Sub-basin boundaries, watershed boundary, and stream gage locations, are just a few of the
digital maps of study features that can be displayed in HEC-WAT.

5.2.1 Map Layer Formats

Digital maps (GIS layers) are referred to as map layers in HEC-WAT. When a map layer is
included in a watershed, the software displays the map layer as GIS features, points, lines, and
polygons. In Version 1.0, the map layers are used for visual purposes only. In future versions,
depending on the type of map layer, the program will interact with map layers as data sources.
The map layer formats that HEC-WAT can display are listed in Table 5.1.

USGS Digital Line Graph (.dlg)

U.S. Geological Survey (USGS) Digital Line Graphs (DLG) are created from two sources using
manual and automated digitizing methods. The two sources are aerial photographs or
cartographic sources. DLG files are vector representations of the data. When HEC-WAT
interacts with a .dlg file a .dIgbin file is automatically generated for use.
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Table 5.1 Map Layer Formats Supported by HEC-WAT
Common Filename

Description Extension

USGS digital line graph dlg

AutoCAD® DXF dxf

Arc Shapefile .shp

GeoTIFF tif

Raster image amg, .jpg, .gif

USGS DEM .dem

ArcInfo® DEM .asc

SMRMP .smrmp

Ascii NetTin * net

Mr SID * sid

Virtual Format *vrt

Open Street Maps *.0sm

AutoCAD® DXF (.dxf)

A Drawing Interchange File (.dxf) is created by a Computer-Aided Design (CAD) package,

AutoCAD®. This format is a tagged data representation of an AutoCad® drawing file. Tagged
data is where each data element is preceded by a group code. A group code is an integer
indicating the type of data element. The file created is a vector-based graphic. The DXF format
is commonly used for data export from other CAD and GIS programs.

Arc Shapefile (.shp)

Shapefiles are the native data structure for the ArcGIS® program. Shapefiles store non-
topological geometry and attribute information for the spatial features of a dataset. Usually there
are four files associated with a shapefile: *.dbf, *.shp, * prj, and *.shx. The .shp file contains the
shapes (point, polylines, or polygons) that are displayed in the layer. Each shape has a record in
the .dbf file containing descriptive data called "attributes." The .prj file contains the projection
information for the shapefile. The .s/x file contains an index that links each shape to its record in
the .dbf file. For more information on shapefiles, see the ESRI Shapefile Technical Description
available here: http://www.esri.com/library/whitepapers/pdfs/shapefile.pdf.

GeoTIFF (.tif)

A metadata standard which allows geo-referencing information to be embedded into a TIF
(Tagged Image File Format) file. The added metadata could be map projection datums,
coordinate systems, and any other information that will establish spatial references. A TIF file
stores raster graphic images and data within a single file.
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Raster Image

The raster image formats supported by HEC-WAT are JPEG format (*jpg) and Graphics
Interchange Format (*.gif). To access these file types, an *.img (ASCII text) file must be created
by the user outside of HEC-WAT. The file needs to contain the information shown in Figure
5.1, and this information needs to match the easting and northing parameters stated in the Map
Default Properties for StudyName dialog box (Section 5.2.5).

Image West=2051443. These are image boundaries
Image North=355443. |__|that are determined by the user
Image East=2054925.6 and usually figured out by using
Image South=351947.4 a program like Arcinfo®.

Image URL = path and filename of raster image
(i.e., maps/lh 2m.gif)

Figure 5.1 Raster Image File

USGS DEM (.dem)

USGS publishes the file format USGS DEM (as of 2006 USGS no longer directly distributes
elevation data in the DEM format). A raster file format, .dem files usually contain terrain
elevations, but the file format can be used for representing any surface. The format, published
by the USGS, allows internal documentation of coordinate system, date of publication, etc.
These values are referenced horizontally, either to a Universal Transverse Mecator (UTM)
projection or to a geographic coordinate system.

Arcinfo® DEM (.asc)

An ArcInfo® DEM file is an ASCII file format representation of a grid generated by ArcInfo®.
The file consists of keywords followed by values defining the number of columns, number of
rows, lower left corner, cell size, no data value, and each cell value.

SMRMP (.smrmp)

The Segmented Multi-Resolution Multi-Parameter (SMRMP) file was created to incorporate
gridded data (namely, digital terrain grids, inundation depth grids, and arrival time grids) more
efficiently in HEC-FIA. When users add terrain and inundation data, the user is prompted to
convert to SMRMP format. The conversion is not required, but is recommended for higher
efficiency. The SMRMP file type is not recommended, and is only being maintained for existing
HEC-WAT studies which have used the SMRMP format. A conversion tool to export to any
another file format is not available.
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ASCII NetTin (.net)

An ASCII NetTin is an ASCII file format used to represent a triangulated irregular network
(TIN). TIN data are stored in a simple format that defines the nodes, edges, and triangles
contained in the TIN. This format is common for transferring TIN data between software.

LizardTech® MrSID® (.sid)

The MrSID® (multi-resolution seamless image database) is a proprietary geo-referenced image
file format developed by LizardTech® for use with Geographic Information Systems (GIS). This
format compresses large raster image files like aerial photographs or satellite imagery for easier
viewing. Some MrSID images contain geo-referencing and positioning information and can be
placed in the watershed.

Virtual Format (.vrt)

The .vrt format is a format driver for GDAL (Geospatial Data Abstraction Library) and allows
for a virtual GDAL dataset to be composed of other GDAL datasets. The primary use of this
format is to group together a series of grids that should be associated together. This file format
allows multiple depth grids for the same event to create a mosaic single grid. Relative file paths
are saved in an XML format, as well as a histogram describing the frequency of cell values
across all grids within the vrt.

Open Street Maps (.osm)

An XML file created to store user preferences regarding streaming services. This file is
generated by HEC-WAT and is stored in the study's maps folder. This file should not be edited
by the user.

5.2.2 Add Map Layers

When a map layer is added to a study, HEC-WAT reads the coordinates of points, lines, and
polygons on the map layer and resets the geographic extents of the study to the smallest rectangle
that will contain all objects in a map layer. A map projection uses mathematical models that
transform spherical coordinates (latitude, longitude) to planar coordinates in a map projection
(X- and Y-coordinates). Data is projected onto a flat plane (surface) that can be converted
without stretching, and features will be referenced by a planar coordinate system. If a map layer
is not in the same projection as the study, HEC-WAT can "on-the-fly" re-project the map layer in
question.

To add map layers:

1. From the Maps menu, click Add Map Layers, the Select Map to Add browser will
open (Figure 5.2).
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i R—
¥ Select Map to Adc —

Look in: :, MapLayers ': ¥ £ T

Raingages_Albers_ft.shp | Create Copy
RR_CommonComputationPoints shp

RR_ImpactAreas.shp
RR_Lakes_Albers_ft.shp
RRE_ResemnoirPool.shp
RRE_StreamaAligment.shp
RussianRivers.shp
Russian3ubbasins.shp
streetmaps.osm

)
Recent ltems

My Docume...

L%

Computer

- %

TR Files of type: 'N| Maps ] Cancel

igure 5.2 Select Map to Add Browser

2. The browser defaults to the study directory, but map layers can be retrieved from
anywhere on a computer. From the study directory is a maps directory, which is the
location where it is recommended that users copy various map layers. Using the project's
maps directory ensures the map layers are maintained within the project directory when
the project is opened on other computers.

3. To copy the selected map layer to the study directory, click Create Copy on the Select
Map to Add browser (Figure 5.2).

4. From the Select Map to Add browser, select the desired map layer format from the Files
of type list, locate the file of the desired map layer format, select filename, and click
Open. The Select Map to Add browser will close (Figure 5.2) and the map layer will
appear in the active map window. Also, if the user has chosen to have HEC-WAT copy
the map layer to the study directory, under the maps folder, the map layer file (s) will
appear.

5. From the HEC-WAT main window (Figure 5.3), select the Maps tab, there will now be
an entry for the added map layers.

5.2.3 Remove Map Layers
To remove map layers:
1. From the Maps menu, click Remove Map Layers.

2. The Remove Map Layers from Study dialog box will open (Figure 5.4).




Chapter 5 — GIS Layers HEC-WAT User's Manual
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I Map Layers
i ¥ RA_swsamaigment snp
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Raingages_Albers_8 shp

# |V RR_Laves_Albers_Rshp

3 W RRImpadéress shp

& [ RR_CommonComputationPoints shp

[ IntemetMap

Map C /U Ohe _Chapter shp added 1 lati Without Project Conditions-RR_Feb1986
Map C:A ianRiver_Chapter 7/maps/RR_StreamAligment.shg added to Simulation: Without Project Condtions RR_Feb1386
WMap OSM Map added to Simulation: Wahout Pragect Conditions RR_Feb1986

Map streetmaps. osm baded.

Messages

Stuty| waps | Schamate

Coorginales -Ta81498 8331, 7036341 nom

Figure 5.3 HEC-WAT Main Window — Maps Tab

% Remove Map Layers from Study
Existing
Mame Description

RR_CommonComputati...
RR_Impactareas.shp
RRE_Lakes_Albers_ftshp
RR_StreamAligment.shp

RussianSubbasins.shp
streetmaps.osm

Remaove

Mame: Raingages_Albers_ftshp

Description:

Remaove

igure 5.4 Remove Map Layers from Study Dialog Box

From the Existing box there is list of map layers, select a map layer by clicking on the
name.

In the Remove box, the name of the selected map layer will appear in the Name box.

Click Remove, a warning message will appear, asking the user if you really want to
remove the map layer from the study, click Yes.
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6. The warning message will close, the Remove Map Layers from Study dialog box
(Figure 5.4) will close, and the map layer will be eliminated from the active map window.

5.2.4 Shortcut Menu for Map Layers

The shortcut menu (Figure 5.5) for map layers is accessed by right-clicking on any map layer
that is listed in the Maps tab (Figure 5.3). This list of map layers refers to the currently active
map window that is open in the Desktop Pane (Figure 5.3). The shortcut menu provides several
ways to manipulate map layers. This ability to manipulate depends on the type of map layer
(Figure 5.5), since HEC-WAT does not provide the same capabilities to all recognized map layer
formats (Table 5.1). The available commands are:

Expand
Collapse

Move To Top
Move Up

Move Down
Move To Bottom

Show Legend
Change Label
Properties...

Set Scale for Zoom-in
Set Scale for Zoom-out
Remove Scale Factors
Copy To..

Attributes Table...

Figure 5.5 Map Layer Shortcut Menu

Expand — expands the selected map layer's tree; the tree provides information on the
available elements of a map layer, and details provided are based on what HEC-WAT
recognizes for the individual map layer format.

Collapse — collapses the selected map layer's tree; the tree provides information on the
available elements of a map layer, and details provided are based on what HEC-WAT
recognizes for the individual map layer format.

Move to Top — moves the selected map layer to the top of the tree

Move Up — moves the selected map layer up the tree one position

Move Down — moves the selected map layer down the tree one position

Move to Bottom — moves the active map layer to the bottom of the tree
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Show Legend — displays the legend for the active map layer in the tree structure.

Change Label — allows the user to change the label of the map layer in the Maps tab. This
does not change the filename of the map layer.

Properties — displays the properties of the selected map layer. See Appendix D for further
details on the available map layer editors.

Set Scale for Zoom-in — set the zoom-in visualization scale for the selected map layer

Set Scale for Zoom-out — set the zoom-out visualization scale for the selected map layer
Remove Scale Factors — disable or clear all scale settings for the selected map layer

Copy To — allows the user to make a copy of the Internet Map layer. A Save browser will
open (Figure 5.6), browse to the location on the computer where the map layer is to be

copied. Click Save, the Save browser will close and the file (*.0sm) that contains the
Internet Map layer is saved.

Save in: l Desktop

ies HEC-WAT+1.0.0.75a

.;_:; , Penni R CIV USARMY CEIWR-HEC (US) | HEC-WAT«1.0.0.77
Recentltems puter | LifeSim
prc MATLAB_Release2017a
ple_Project | MNew_ WAT_Study
Share | MNewFlA_StPaul_WithGrids
LifeSim_Users_Manual Mewletter
RTS_UsersManual | Oregon_Desktop

k: WAT_DistrbutedComputingDocumentation | RussianRiver_Data
My Docume... WAT_QuickStartGuide | TestWatershedsVersion1.0
WAT_UsersManual_1.0 | w480
= 1

:k WAT-v1.0.0.73 Workshop

WAT-v1.0.0.75
Computer

4 | 1

a
‘,I! Foldername:  C:\Users\g0heccodDes kop\New_WAT_Study
Metwork

Files of type: 'AJI Files

igure 5.6 Save Browser

Attributes Table — if the selected map layer is a shapefile, click Attributes Table, the
Attributes Table dialog box will open (Figure 5.7). Each shapefile contains a separate file
that provides information on the attributes of that shape file. The Attributes Table dialog
box provides the user with the attributes of the selected map layer (shapefile).

5.2.5 Geographic Reference for Map Layers

Map projections have been developed because the true image of places on earth would have to be
a three-dimensional solid (spherical globes). The sets of mathematical models that transform
spherical coordinates (latitude, longitude) to planar coordinates are contained within a map
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% Attributes Table

File Edit View

:ERR StreamAligment.shp

OBJECTID  arcid grid_code  from_node to_node Shape_L... HydrolD MexdDio

1.0 1.0 3.0 2.0 4.0 38629.566 [1.0 5.0
4.0 4.0 6.0 6.0 5.0 10592.3125 |4.0 110.0
7.0 7.0 8.0 7.0 9.0 28898.8 7.0 121.0
10.0 10.0 10.0 10.0 11.0 28181.672 [10.0 126.0
11.0 11.0 12.0 12.0 13.0 53576.588 |11.0 136.0
14.0 14.0 15.0 16.0 14.0 35429.605 [14.0 141.0
15.0 15.0 17.0 17.0 18.0 1723.8289 [15.0 19.0
200 20.0 220 200 22.0 5395.86 200 316.0
220 220 23.0 24.0 21.0 28330.6 220 151.0
24.0 24.0 250 25.0 26.0 36352.387 |24.0 250
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320 32.0 36.0 35.0 36.0 30541255 |32.0 221.0
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Figure 5.7 Attributes Table Dialog Box

projection (X- and Y-coordinates). Data is projected onto a flat plane (surface) that can be
converted without stretching, and features will be referenced by a planar coordinate system. The
x-coordinate is referred to as "easting" and the y-coordinate is referred to as "northing". The user
can select the extent of this grid, the dimensions of the grid's cells, the units of measurement of
the grid, and even the location of the grid's origin. Because of this flexibility, a user can specify
and use virtually any grid coordinates convenient for water resources studies. To do so:

1. From the Maps menu, click Default Map Properties, the Map Default Properties for
StudyName dialog box will open (Figure 5.8). By default, the Map Extents tab is
selected.

Map Extents | Default Map Layers |

Coordinate System: |USA_Contiguous_alb

Extents:
Easting: Marthing:

Minimurm: -7650122 Min: GR182E5

Maximum: -7351812 ax: TO66TED

[ Set Map Extents to Display ]

[ ] Grow to Map Extents

igure 5.8 Map Default Properties for StudyName Dialog Box
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2. The information in the Map Extents tab includes:

e Coordinate System. This box identifies the established coordinate system for a
study. To view the coordinate system, click View, and the Map Coordinate
Information dialog box (Figure 5.9) will open.

e Extents — Easting Minimum, Maximum, Northing Minimum, and Maximum.
These values (Figure 5.8) indicate the location of the left, right, bottom and top
borders (respectively) of the grid in the map window.

e Grow to Map Extents. When selected, HEC-WAT automatically sets the
geographic extents to define the smallest rectangle that encompasses all the objects in
the study.

.
% Map Coordinate Informaﬁo-

Map Coordinate Information

System: | well Known Text -

PROJCS[USA_Contiguous_Albers_Equal_Area_Conic_USGS_versi
GEQGCS["GCS_North_American_19837,

DATUMI'D_Morth_American_1983",

SPHEROID['GRS_1980", 6378137.0, 208.257222101]],

PRIMEM["Greenwich”, 0.0],

UNIT["degree”, 0.017453292519943295],

AXIS[Longitude™, EAST],

AXISTLatitude”, NORTH]],
PROJECTION["Albers_Conic_Equal_Area",
PARAMETER[ central_meridian®, -96.0],

ARAMETER[ latitude_of_origin®, 23.0],
\WMETER["standard_parallel_17, 29.5],
\METER[false_easting”, 0.0],
METER[false_northing”, 0.0],

PARAMETER["standard_parallel_2", 45 5],
UNITfoot_survey_us”, 0.3048006096012192],
AXIS[H, EAST],

AXISY", NORTH]]

<

Load from file...

igure 5.9 Map Coordinate Information Dialog Box ;

e Set Map Extents to Display. This will set the limits of the map window. If the user
zooms in on an area, and clicks Set Map Extents to Display (Figure 5.8), the Map
Default Properties for StudyName dialog box (Figure 5.8) extents will change to the
zoomed area.

Note that the geographic extents of map layers must be selected carefully to ensure that the entire

study is included. Further, the extents specified and the coordinate system used must be
consistent with the projection of the study.

5.2.6 Set Visualization Scales - Map Layer

The easy way to set the visualization scale for map layers is outlined in the following steps:
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1. From a map window, the user can zoom-in to the point at which a map layer becomes
visible.

2. From the Maps tab, in the Content Pane, right-click on the map layer. From the
shortcut menu, click Set Scale for Zoom-in, the visualization scale is set automatically
for that map layer.

3. From the map window zoom-out, the selected map layer no longer displays. Inversely, if
the user wants the map layer to become visible as the user zooms-out, from the shortcut
menu click Set Scale for Zoom-out.

4. Visualization scale settings can be cleared or disabled for a map layer. From the shortcut
menu, click Remove Scale Factors, the current visualization scale for that particular map
layer is cleared.

5.3 Primary Layers

HEC-WAT creates primary layers when a user creates a stream alignment, schematics,
alternatives, and simulations. These primary layers appear in the Maps tab. Depending on
which type of map window that is open, the user will be able to access different primary layers.

5.3.1 Stream Alignment Layer

The Stream Alignment Layer contains the stream alignment that was imported or digitized and
is visible on the active map window. Access for the Stream Alignment Layer is from the Maps
tab, and is available from all map window types. This layer has sub-layers for each stream
alignment element, and can be accessed by expanding the tree for the Stream Alignment Layer
(Figure 5.10). To expand the tree, click the plus sign; to collapse the tree, click the minus sign.

. Map Layers
+ ¥ | Without Project Conditions-RR_Feb1926

_ v | Stream Alignment

E + ¥ | Stream Junctions
+ | Streams
+ v | Stream Modes

+ V| RE_Streamaligment.shp

+ v | Russian3ubbasins.shp

Figure 5.10 Maps Tab - Stream Alignment Layer

When the tree is expanded, different sub-layers (Figure 5.10) for the stream alignment layer are
visible. There are three — Stream Junctions, Streams, and Stream Nodes. A stream junction
is where two streams connect, and is represented by a bright green circle on the stream
alignment. A stream node is a location (a dark green circle) on a stream that provides stream
stationing information. By default, HEC-WAT creates two automatically, and a user can add
stream nodes to a stream. A stream in a stream alignment is a multi-segmented line with
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beginning and ending stream nodes. If the user does not want to see the stream junctions for the
entire stream alignment, clear Stream Junctions, and the stream junctions no longer are visible
in the active map window. To view the stream junctions, click Stream Junctions. This
procedure applies to all of the sub-layers.

Shortcut Menu

The shortcut menu (Figure 5.11) for the Stream Alignment Layer is accessed by right-clicking
on the stream alignment layer in the Maps tab (Figure 5.10). The shortcut menu provides
several ways to manipulate the Stream Alignment Layer. The available commands are:

. Map Layers
=N

.. Stream Ju Expand

.. Streams Collapse

- [V] stream N Move To Top
..... Internet Map Move Up
- [¥] RR_Streama Move Down
- [+/] RussianSubl Move To Bottom
;- [+] Raingages_¢
- [v] RR_Lakes_¢#
;- [¥] RR_ImpactAi B
3.. RRE_CommomcormpuEnonEoms ST

Properties I},
Import..

T3t [T e S L A e S L ]

Figure 5.11 Stream Alignment Layer — Shortcut Menu

Expand — expands the Stream Alignment Layer's tree; the tree provides information on
the available elements of the stream alignment.

Collapse — collapses the Stream Alignment Layer's tree; the tree provides information on
the available elements of the stream alignment.

Move to Top — moves the Stream Alignment Layer to the top of the tree

Move Up — moves the Stream Alignment Layer up the tree one position

Move Down — moves the Stream Alignment Layer down the tree one position

Move to Bottom — moves the Stream Alignment Layer to the bottom of the tree
Properties — opens the Stream Alignment Properties dialog box (Figure 5.12) which

allows the user to edit properties of the elements that are part of the Stream Alignment
Layer.
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¥ Stream Alignment Propertie M

Scale

l Current Scale 1.1241828 I

Default

Edit Properties

Stream Width: Stream Color:
B - [ custom \

Show Stream Name Choose Fant...

Draw Station Tics
Tic Length: 7 -

Major Tic Length: 14 hd 100 200

Draw Tic Labels Choose Font... M

Stream Mame

Draw Stream Nodes

Mode Color: B Cusiom v
Node Qutline Color: B Custom -
Node Width: Fa—
Draw Junctions
Junction Calor: I areen -
Junction width: 12 -
[ Ok ] ’ Cancel I Apply

igure 5.12 Stream Alignment Properties Dialog Box

Import — allows the user to import a stream alignment from a shapefile that has already
been added to the project. From the Import Stream Alignment dialog box (Figure 5.13),

the user will select a shapefile (polyline) and then import that shapefile, creating a stream
alignment.

Export — allows the user to export the stream alignment to a shapefile. A Save browser
will open (Figure 5.6), browse to the location on the computer where the shapefile is to be

copied. Click Save, the Save browser will close and a shapefile of the stream alignment
will be saved.

Stream Alignment Properties

For the Stream Alignment Layer, the user can configure the appearance of the streams and their
labels, configure the appearance of the stream junctions and stream nodes, and set the
visualization scaling for the Stream Alignment Layer. To configure these properties, from the
Maps tab, right-click on Stream Alignment. From the shortcut menu (Figure 5.11), click
Properties, and the Stream Alignment Properties dialog box will open (Figure 5.12).
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T Import Stream Alignmen

File Edit

Shapefile Name: :RR_StreamAJigment.shp

Shapefile Information:

Database Field Name: [ yame

MName Import Reverse Direction

Austin Creek
Bellevue-Wilfred
Big Sulfur Creek
Cold Creak
Copeland Creek
Dry Creek

EF Russian River
East Austin Creek
Feliz Creek
Forsythe Creek
Franz Creek
Green Valley Creek
Laguna de Santa Rosa
Little Sulfur Creek
Maacama Creek
Mark West Creek
Morrison Creek
Drrs Creek

Pena Creek

Pieta Creek

R150

SIS SNISN SN SIS S S S S S S S S S S S S S
SIS SISNS S SIS S] S S S S S S SIS S S S S

Impaort Al l | Reverse Direction

|:| Gap Tolerance: ]

|:| Replace Existing Stream Alignment

igure 5.13 Import Stream Alignment Dialog Box

Streams

To change the appearance of all streams in the map window:
1. The user can set the width of the lines that represent the streams in the stream alignment
from the Stream Alignment Properties dialog box (Figure 5.12) from the Stream
Width list (Figure 5.14).

Stream Width: _Stre am Color: _
B - [ Custom v

Figure 5.14 Stream Alignment Properties - Streams

2. The color of the lines that represent the streams in the stream alignment can be changed
from the Stream Color list (Figure 5.14). The default color is orange, there are several
colors to choose from, plus the user has the ability to create colors. From the Stream
Color list, click Custom, the Choose A Color dialog box (Figure 5.15) will open. See
Appendix E for further details on the color chooser.
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H
% Choose A Color = 28

‘Swatches| ysv | HsL | Rea | cuvk|

OO O
jjJIIIIIIIJ_IJ_IJ_I

Preview

a - H Sample Text Sample Text

. u . Sample Text Sample Text

’ OK ” Cancel ” Reset ]

Figure 5.15 Choose A Color Dialog Box

3. Either changing the width or color of the streams, can be previewed in the example to the
right of the Edit Properties box (Figure 5.16). For the changes to appear in the map
window, click Apply (Figure 5.12), and the map window will update.

100 200

iy

Stream Mame

Figure 5.16 Preview Changes

4. By default, the labels for the streams appear in the active map window. If the user does
not want the labels displayed, clear Show Stream Name (Figure 5.12); click Apply,
stream labels no longer display in the map window.

5. To change the font of the stream labels, click Choose Font (Figure 5.12), next to Show
Stream Name. A Font Chooser opens (Figure 5.17), select the font type from the Type
list, and select a size using the Size slider. Click OK, the Font Chooser closes, from the
Stream Alignment Properties dialog box (Figure 5.12), click Apply, the stream labels
display in the font and size chosen.

* Font Chcoser—u

Font :ESansSerif

[ Bolg Sample text
I iatic AaBbCc 123

Size
. H q

[ ” Cancel l

igure 5.17 Font Chooser J
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Tic marks appear on a stream representing the stream stationing of the stream. There are two
types of tic marks — minor and major. To change the appearance of tic marks in the stream
alignment:

1. By default, tic marks display on the stream alignment. If the user does not want tic marks
to display, clear Draw Station Tics (Figure 5.18). Click Apply (Figure 5.12), tic marks
no longer display in the active map window.

v | Draw Station Tics

Tic Length: 7 hd
Major Tic Length: 14 b
v | Draw Tic Labels Choose Font...

Figure 5.18 Stream Alignment Properties - Tic Marks

2. From the Tic Length list, the user can set the length of the minor tic marks. To change
the length of the major tic marks, from the Major Tic Length list (Figure 5.18), select
the length of the major tic marks. For the changes to appear in the active map window,
from the Stream Alignment Properties dialog box (Figure 5.12) click Apply, and the
map window will update.

3. By default, the labels for tic marks appear in the active map window. If the user does not
want the labels to display, clear Draw Tic Labels (Figure 5.18). To change the font of
the tic mark labels, click Choose Font, a Font Chooser opens (Figure 5.17), select the
font type from the Type list, and select a size using the Size slider. Click OK, the Font
Chooser closes, from the Stream Alignment Properties dialog box (Figure 5.12), click
Apply. Now all of the tic mark labels will appear in the font and size chosen.

Stream Nodes
To change the appearance of all stream nodes in the map window:
1. By default stream nodes display, if the user does not want to display stream nodes clear

Draw Stream Nodes (Figure 5.19), from the Stream Alignment Properties dialog box
(Figure 5.12) click Apply, the stream nodes no longer display in the active map window.

v | Draw Stream MNodes

Mode Color: I Custom hd
MNode Outline Color: I Custom -
Mode Width: 7

Figure 5.19 Stream Alignment Properties - Stream Nodes

2. The user can select the color of the stream nodes in the stream alignment from the Node
Color list (Figure 5.19). The default color is green, there are several colors to choose
from, plus the user has the ability to create colors. From the Node Color list, click
Custom, the Choose A Color dialog box (Figure 5.15) will open. Appendix E provides
further details on the color chooser.
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3. The user can select the color of the outline of stream nodes in the stream alignment from

the Node Outline Color list (Figure 5.19). The default color is dark green, there are
several colors to choose from, plus the user has the ability to create colors. From the
Node Outline Color list, click Custom, the Choose A Color dialog box (Figure 5.15)
will open. Appendix E provides further details on the color chooser.

The user can set the width of the stream nodes in the stream alignment from the Node
Width list (Figure 5.18).

Stream Junctions

To change the appearance of all stream junctions in the active map window:

1.

By default the stream junctions display, if the user does not want to display the stream
junctions clear Draw Junctions (Figure 5.20), from the Stream Alignment Properties
dialog box (Figure 5. 12) click Apply, stream junctions no longer display in the active
map window.

v | Draw Junctions

Junction Color: ] green -
Junction VWidth: 12 -

Figure 5.20 Stream Alignment Properties - Stream Junctions

The user can select the color of the stream junctions in the stream alignment from the
Junction Color list (Figure 5.20). The default color is darkgreen, there are several
colors to choose from, plus the user has the ability to create colors. From the Junction
Color list, click Custom, the Choose A Color dialog box (see Figure 5.15) will open.
Appendix E provides further details on the color chooser.

The user can set the width of the stream junctions in the stream alignment from the
Junction Width list (Figure 5.20).

Scale

Visualization scale can be set for the Stream Alignment Layer:

1.

To set the visualization scale for the stream alignment to a default, from the Stream
Alignment Properties dialog box (Figure 5.12), from the Scale menu, click Set to
Defaults. The visualization scale is set automatically.

To enter a scale factor, from the Scale menu, click New. The Create New Scale dialog
box opens (Figure 5.21), in the Scale box, enter values for the scale factor.

Click OK, the Create New Scale dialog box closes (Figure 5.21), and the visualization
scale is set for the stream alignment.
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% Create New Scale ﬂ

Scale: |1q|

Cancel l Help

Figure 5.21 Create New Scale Dialog Box

5.3.2 Simulation Layer

When a simulation map window is open, the Simulation Layer for that map window is
available. In Figure 5.22, the Simulation Layer is Without Project Conditions-RR_Feb1986,
which is the active simulation. When the tree expands, the different sub-layers that represent
each model in the simulation is displayed. Therefore, if the user did not want to display the
impact areas, clear FIA.: GridsAndXSecsAlternative (Figure 5.22). The impact areas will no
longer be visible in the simulation map window. To view the impact areas, click
FIA:GridsAndXSecsAlternative. This procedure applies to all of the sub-layers of the simulation
layer.

" Map Layers H -
o
- [¥] HMS:(RUN)Feb_1986 Expand
.. ResSim:calibrate fallasc %
.. RAS:Base for Real Time forecasting Move To Top
- [¥] FIAGridsAndXSecsAlternative Move Up
[} [+] Stream Alignment Move Down
..... Internet Map Move To Bottom
L i—]

Figure 5.22 Simulation Layer — Shortcut Menu

Shortcut Menu

The shortcut menu (Figure 5.22) for the Simulation Layer is accessed by right-clicking on the
simulation layer (i.e., Without Project Conditions-RR_Feb1986) in the Maps Tab. The shortcut
menu provides several ways to manipulate the Simulation Layer. The available commands are:

Expand — expands the Simulation Layer's tree; the tree provides information on the
available elements of the simulation.

Collapse — collapses the Simulation Layer's tree; the tree provides information on the
available elements of the simulation.

Move to Top — moves the Simulation Layer to the top of the tree
Move Up — moves the Simulation Layer up the tree one position
Move Down — moves the Simulation down the tree one position

Move to Bottom — the Simulation to the bottom of the tree
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5.3.3 Schematic Layer

When a schematic map window is open, the Schematic Layer for that map window is available.
In Figure 5.23, the Schematic Layer is Without Project Conditions. The Schematic Layer
contains the graphical representations of the measures, common computation points, and impact

. Map Layers ||
[:_} ithout Project Condition;

- [¥] Computation Paints Expand

- [+] Diversions Collapse

-~ [#] Names Move To Top

- [¥] Resenvoirs Move Up

- [#] Channel Modification; Move Down

- [] Levees Move To Bottom

& Off Channel Storage -

) Properties
- [¥] Other Projects :
Export Schematic....
- [¥] Impact Areas 1

Figure 5.23 Schematic Layer - Shortcut Menu

areas. When the tree expands, the different sub-layers that represent each element are displayed.
Therefore, if the user did not want to the impact areas displayed in the schematic map window,
clear Impact Areas. The impact areas will no longer display in the schematic map window. To

view the impact areas, click Impact Areas. This procedure applies to all of the sub-layers of the
schematic layer.

Shortcut Menu

The shortcut menu (Figure 5.23) for the Schematic Layer is accessed by right-clicking on the
schematic layer (i.e., Without Project Conditions) in the Maps Tab. The shortcut menu provides
several ways to manipulate the Schematic Layer. The available commands are:

Expand — expands the Schematic Layer's tree; the tree provides information on the
available elements of the schematic.

Collapse — collapses the Schematic Layer's tree; the tree provides information on the
available elements of the schematic.

Move to Top — moves the Schematic Layer to the top of the tree
Move Up — moves the Schematic Layer up the tree one position
Move Down — moves the Schematic Layer down the tree one position

Move to Bottom — the Schematic Layer to the bottom of the tree
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Properties — opens the Drawing Properties Editor (Figure 5.24) which allows the user to
edit properties of the elements that are part of the Schematic Layer.

Export Schematic — opens the Export Schematic Layers dialog box (Figure 5.25) which
allows the user to export the selected elements for the active Schematic Layer to
shapefiles.

¥ Drawing Properties Editc

RESENGiF§| Leveesl Diversiunsl Channel Modification | Computation Point Impacmrea|

Triangle Element: Storage Reach Element:
Triangle Fill Color. [ cyan ] Storage Reach Fill Color: [ oyan
Triangle Outline Color: | [N blue | Storage Reach Outline Color: | [N blue

Draw Reservoir Triangle Storage Reach Width: ;] -

Dam Element:

Dam Fill Color [ lightgray ] Draw Reservoir Name

Dam Width: [ 4g -

OK ] [ Cancel

igure 5.24 Drawing Properties Editor

¥ Export Schematic Layers

| Schematic: :Withaut Project Conditions

Export SublLayer Export To

Computation Points
Diversions
Reserviors - Pool
Resenoirs - Reach
Channel Modifications
Levees

Off Channel Storage
Other Projects

Impac’[ﬂreas

Ok Cancel

igure 5.25 Export Schematic Layers Dialog Box
Schematic Properties

For the Schematic Layer, the user can configure the appearance of the measures, common
computation points, and impact areas. To configure:

1. From the Maps tab, right-click on a Schematic Layer. From the shortcut menu, click
Properties, the Drawing Properties Editor will open (Figure 5.24). The Drawing
Properties Editor has six tabs, which represent the elements available in the study.

5-20



HEC-WAT User's Manual Chapter 5 — GIS Layers

2. Depending on the element (i.e., reservoirs, levees, etc.), the user can change the color of

5.4

the element, the size of the element, whether the element is drawn or not, whether the
label of the element is drawn or not, and what font and size of font the label of the
element is displayed in.

For example, from the Reservoir tab (Figure 5.24) the user can set the width and colors
of the different elements that make up a reservoir, whether to draw the reservoir polygon
(triangle), whether to draw the reservoir label, and set the font for the reservoir label.
The Triangle Fill Color, Triangle Outline Color, and Draw Reservoir Triangle affect
the polygon (triangle) of a reservoir. The Storage Reach Fill Color, Storage Reach
Outline Color, and Storage Reach Width affect the storage reach of a reservoir. The
Dam Fill Color and the Dam Width affect the dam of a reservoir.

By default, the labels for the reservoirs appear in the display area. If the user does not
want to display the labels, clear Draw Reservoir Name; click Apply (Figure 5.24), and
the reservoir labels no longer appear in the display area. To change the font of the
reservoir labels, click Font. A Font Chooser opens (Figure 5.17), select the font type
from the Type list, and either select a size from the Size slider or enter a size. Click OK,
the Font Chooser closes, from the Drawing Properties Editor (Figure 5.24), click
Apply. Now all of the reservoir labels will display in the font and size chosen. The other
elements in the Drawing Properties Editor have similar properties.

Layer Visualization Scaling

Layers may be set to become visible or invisible as users zoom-in or zoom-out on the active map
window. Generally, this capability allows the user to display finer levels of detail as users zoom-
in on regions in the map window and avoid clutter when displaying the full area. This might
include detailed map layers to become visible, and raster or other images to appear that are not as
distinguishable at a courser zoom level.
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CHAPTER 6

Building the Base Schematic

6.1 Concepts

Once a study has been created and background maps have been collected, the next step is the
development of the common schematic. A schematic is a physical representation of a stream
alignment, and the flood damage reduction and environmental measures that will be modeled.
The schematic also provides a common starting point for construction of compatible model data
sets. A common schematic assures the naming convention, measure identification and location
for the study is consistent throughout the modeling disciplines. The individual models can be
edited and those individual model results can be viewed from HEC-WAT by selecting the
elements found on the common schematic.

The common schematic will provide geo-referencing, stream referencing (stream alignment),
common physical features (measures), data exchange locations (common computation points)
and a set of features present for a particular modeling scenario (schematics).

6.2 Elements of a Schematic

The following sections describe in general terms the main elements of a schematic and the tools
provided by HEC-WAT to create schematics. Also, further details on each element are provided
in the appendices of this User's Manual

6.2.1 Stream Alignment

The backbone of any schematic is the stream alignment (Figure 6.1), and is the starting point in
creating a schematic. A stream alignment is a one-dimensional river coordinate system, which
defines the flow network. Also, from the stream centerline, stationing will be provided relative
to its global location and specific to the study. See Section 6.5.1 and Appendix F for further
details on stream alignments.

6.2.2 Common Computation Points (CCP)

Common computation points (Figure 6.2) are locations where one model transfers model
results to another model, where results are needed for model development or alternative analysis,
or where input boundary conditions are to be defined. The common computation points need to
be consistent for all models and should be placed on the stream alignment based on knowledge
of possible study alternatives. The entire study team should be involved in the definition of the
common computation points. For further details on common computation points see Section
6.5.2 and Appendix H.
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6.2.3 Measures

Measures (Figure 6.3) for HEC-WAT include structural/non-structural measures (flood damage
reduction), and/or ecosystem measures. Structural measures are physical modifications
designed to reduce the frequency of damaging levels of flood inundation, and include dams with
reservoirs, levees, channelization measures, walls, diversion channels, pumps, bridge
modifications, and ice-control structures. Non-structural measures are activities that reduce
flood damage without significantly altering the nature or extent of flooding (e.g., flood proofing,
relocation of structures, raising structures). Ecosystem restoration measures are physical
modifications or other actions that improve the value and function of an ecosystem (e.g., channel
restoration, removal of drainage structures or levees). There are various measures that can be
defined for HEC-WAT, but this User's Manual will only focus on reservoirs (Section 6.5.3) and
levees (Appendix G). Other measures available in HEC-WAT are diversions, channel
improvements, off-channel storage, and other projects. Measures are not required for an HEC-
WAT study.

% Schematic: Without Project Conditions

OE] = BN =S E

Figure 6.3 Measures

6.2.4 Impact Areas

An impact area (Figure 6.4) is any distinct portion of a study that is affected by rising or falling
stage in a stream, river, lake, or reservoir. The boundaries of an impact area are defined by a
closed polygon, and the user can characterize the effects of rising or falling stage by describing
the property, project, and/or population at risk in the area bounded by the polygon. Impact areas
are an optional element, and are only required when a user wants to compute impacts at damage
area centers in the study area, and an HEC-FIA model is part of the HEC-WAT modeling effort.
For further details on impact areas see Section 6.5.4 and Appendix I.
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Figure 6.4 Impact Areas

6.3

Study Element Tools

There are tools available to view and create the study elements from the schematic map window.
These tools are as follows:

]

= 3

@)

Pointer/Selector Tool — use this tool to edit, rename, and delete elements (does not
include stream alignment elements). Commands for editing existing study elements are
available by selecting the Pointer/Selector tool, and right-clicking on a study element.

Zoom Tool - use this tool to zoom in and out of map windows. To zoom in, hold the left
mouse button down and outline the area that will be enlarged. To zoom out, click the right
mouse button (right-click). The zoom out is done by a factor of two and positions the
clicked location at the center of the map window.

Pan Tool — use this tool to move the map window while zoomed in.

Impact Area Tool - use this tool to create, delete, rename, and edit impact areas. See
Appendix I for further details on impact areas.

Computation Point Tool - use this tool to create, delete, rename, and edit common
computation points. Common computation points are locations where one model transfers
data to another model, where results are needed for model development, or where input
boundary conditions are to be defined. Appendix H provides further details on common
computation points.
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Stream Alignment Tool - use this tool to create, delete, and edit streams that make up the

stream alignment (Appendix F).

Stream Node Tool - use this tool to create, delete, and edit stream nodes and stream

6.4

junctions (Appendix F) on the stream alignment.

Measure Tools

Reservoir Tool - use this tool to create, delete, rename, and edit reservoirs. Appendix G
provides further details on reservoirs.

@ Levee Tool - use this tool to create, delete, rename, and edit levees. Appendix G provides

further details on levees.

Diversion Tool - use this tool to create, delete, rename, and edit diversions. A diversion
has to be started on the stream alignment. To create a diversion, select the Diversion tool,
hold down the CTRL key, and click on the stream alignment. Each click creates a vertex
point along the diversion. When reaching the end point of the diversion, release the
CTRL key, and click. The user will be asked to name the diversion. After naming the
diversion, the diversion will appear on the active map window. Commands available for
editing an existing diversion are available by selecting the Diversion tool, and right-
clicking on a diversion.

Channel Modification Tool - use this tool to create, delete, rename, and edit channel
modifications. A channel modification has to be created on the stream alignment. To
create a channel modification, select the Channel Modification tool, hold down the
CTRL key, click on the upstream end of the channel modification, release the CTRL key,
and drag along the stream alignment to the downstream end of the channel modification
and click. The user will be asked to name the channel modification. After naming the
channel modification, the channel modification will appear on the active map window.
Commands available for editing an existing channel modification are available by
selecting the Channel Modification tool, and right-clicking on a channel modification.

Off-Channel Storage Area Tool - use this tool to create, delete, rename, and edit off-
channel storage areas. To create an off-channel storage area, select the Off-Channel
Storage Area tool and hold down the CTRL key while clicking the mouse button. Each
click creates a vertex point, which is the boundary of the polygon. When reaching the end
point, release the CTRL key and click. The user will be asked to name the off-channel
storage area. After naming the off-channel storage area, the off-channel storage area will
appear on the active map window. Commands available for editing an existing off-
channel storage area are available by selecting the Off-Channel Storage Area tool, and
right-clicking on an off-channel storage area.

Other Project Tool - use this tool to create, delete, rename, and edit other projects. This
tool enables the placement of elements that represent "other" projects, such as pump
stations. To create an "other" project, select the Other Project tool and hold down the
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CTRL key and click. The user will be asked to name the "other" project. After naming
the "other" project, the "other" project will appear on the active map window. Commands
available for editing an existing "other" projects are available by selecting the Other
Project tool, and right-clicking on an "other" project.

6.5 Create the Default Schematic

When a new study is created in HEC-WAT, a default (base) alternative is created with either an
HEC-WAT default name (Without Project Conditions) or a user-defined name. After the
alternative has been created, the default schematic needs to be defined, this will have the same
name as the default alternative. The first step in defining the default schematic is to add the
basic schematic elements to the schematic - stream alignment, common computation points,
measures (reservoirs, levees), and impact areas.

The steps to define the default schematic are:

1. Once a study is created, the default schematic map window will open in the Desktop
Pane (Chapter 3, Section 3.1).

2. Add a map layer (Chapter 5) that will guide in creating the stream alignment. The user
can either digitize the stream alignment by hand or import a stream alignment using a
stream shapefile layer that has already been added to the HEC-WAT study. Section 6.5.1
provides further details on creating a stream alignment.

3. After the stream alignment has been defined, common computation points should be
added (Section 6.5.2) to the default schematic. Common computation points are
locations where the models associated with the alternative will hand off data to each
other, the user can view results, or locations where input boundary conditions are defined.

3. Now measures that describe the default alternative need to be added to the schematic.
There are several types of optional measures that can be added, this manual will
concentrate on reservoirs (Section 6.5.3) and levees (Appendix G).

5. An optional element to add to the default schematic is impact areas. Impact areas are
required if computation of impacts at damage area centers in the study area are required,
and an HEC-FIA model is part of HEC-WAT modeling alternatives. Section 6.5.4
provides further details on defining impact areas.

6. Once the default schematic is complete, be sure to save the schematic data. The user can
now create other alternatives and schematics based on the default schematic.

6.5.1 Create a Stream Alignment

The backbone of any schematic is the stream alignment, and is the starting point in creating a
schematic. A stream alignment is a one-dimensional river coordinate system, which defines the
natural downstream flow network. Also, from the stream centerline, stationing will be provided
relative to its global location and specific to the study. The alignment indicates where
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confluences and bifurcations occur and provides a sense of distance and scale. Stream
alignments are composed of a series of streams, stream nodes, and stream junctions.

To import a stream alignment:

1.

From the HEC-WAT main window, click the Maps tab, from the Map Layers tree,
right-click on Stream Alignment. From the shortcut menu, click Import. The Import
Stream Alignment dialog box will open (Figure 6.5). The Shapefile Name list defaults
to the first line shapefile that HEC-WAT can find in the maps directory of a study; which
for this example (Figure 6.5) happens to be the shapefile that represents the stream
alignment for the RussianRiver study - RR_StreamAlignment.shp.

e~ a - H
¢ Import Stream Alignme - -
File Edit
Shapefile Name: jRR_StreamAligment.shp vj D
b4
F

Shapefile Information:

Database Field Name: .Name

Mame Impart Reverse Direction

Austin Creek
Bellevue-Wilfred
Big Sulfur Creek
Cold Creek
Copeland Creek
Dry Creek

EF Russian River
East Austin Creek
Feliz Creek
Forsythe Creek
Franz Creek
Green Valley Creek
Laguna de Santa Rosa
Litile Sulfur Creek
Maacama Creek
Mark West Creek
Morrison Creek
Ormrs Creek

Fena Creek
Pieta Creek
R150

11

S SN SIS S S S S S S SIS S S S S S S S
G B B B R Y e ) ) S N B

Import Al ] ¢ Reverse Direction

D Gap Tolerance: 0

D Replace Existing Stream Alignment

igure 6.5 Import Stream Alignment Dialog Box

From the Database Field Name list (Figure 6.5), the user needs to select the field name
in the attribute file that contains the names of the streams - Name. Once a field name is
selected, the table below the Database Field Name list (Figure 6.5) will populate with
the streams contained in the shapefile. If there is an issue with any of the stream
segments the checkbox in the Import column (Figure 6.11) will not be selected. This
means the stream segment is not continuous and will not be imported.
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3. Click Import, the Import Stream Alignment dialog box will close (Figure 6.5). Once
the import of the stream alignment is completed, a message window will appear letting
the user know that the stream alignment imported successfully. In the active Map
Window the stream alignment appears (orange stream segments; green stream nodes and
stream junctions).

Sometimes the streams in a shapefile are not in the right flow direction. Instead, of fixing this
issue outside of HEC-WAT, and if the user is aware of this issue before an import. From the
Import Stream Alignment dialog box (Figure 6.5), from the table, make sure the under the
Reverse Direction column, all of the streams are selected where the flow direction is not correct.
When, the stream alignment is imported, the flow direction will be corrected automatically. For
further information on Reverse Direction see Appendix F.

6.5.2 Add Common Computation Points (CCPs)

Common computation points (CCPs) are locations where one model can transfer data to
another model, where results are needed for model development or alternative analysis, or where
input boundary conditions are to be defined. CCPs need to be consistent for all models and
should be placed on the stream alignment based on the knowledge of possible study alternatives.
The entire study team should be involved in the definition of the CCPs.

To import CCPs from a shapefile:

1. From the HEC-WAT main window, from Maps menu, point to Import, click
Computation Points. The Import Computation Points dialog box will open (Figure
6.6). The Shapefile Name list defaults to the first point shapefile that HEC-WAT can
find in the maps directory of a study; which happens to be the shapefile that represents
the CCPs for the Russian River study - RR_CommonComputationPoints.shp.

P — N
| Import Computation Poin u\
File Edit

H
Shapefile Name: RR_CommonComputationPoints.shp n E] 5

Shapefile Information

Database Field Name: i HAME -/
ID_NAME Import Stream On Stream At Junction Stream Station
Austin Ck Conf ¥] |r3ro - ¥ 20,564,945 =
Big Sulphur Trib [v] R180 - [ 2,966.098
Chalk Hill V] |rR270 - ] 24,340,149
Cloverdale ¥ |rRi560 v 2 2,106.156
Digger Bend ] |ri700 v 2 20,181.994;

Dry Creek 7] R320 - W 1,841.186

Dry Creek Conf ] |r2210 - [ 0.000(
Dry Creek near Geysenville V] R2150 - ¥ 9,584.787|
Feliz Ck Conf ¥ |ri10 v 2 53,576.597
Geysenille ] |ris60 v vl 68,066.047
Green Valley Ck Conf [v] |r2gs0 - [ 0.000
Guerneville [v|]  |r3oso - [ 20532 602
Hacienda ] |r2ss0 - ¥ 49941 |
Healdsburg ] |R2000 v 2 13,967 844,
Hopland ] R1260 - ] 38,254.099
Jimtown v  |r1ss0 - [ 36,987 706
Johnsons Beach [¥] |rR3os0 - v 30,329.396
Lambert Bridge ] |rR2150 v 2 23262982 ~
Computation Paints:24

Impaort All

Figure 6.6 Import Computation Points Dialog Box
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2. From the Database Field Name list (Figure 6.6), select the field name in the attribute file

that contains the names of the CCPs - ID_Name. Once a field name is selected, the table
below the Database Field Name list (Figure 6.6) will populate with the CCPs contained
in the shapefile. If there is an issue with any of the CCPs, the checkbox in the Import
column will not be selected.

3. Click Import, the Import Computation Points dialog box will close (Figure 6.6). Once

the import of the CCPs is completed, a message window will appear letting you know
that the CCPs have been imported successfully. In the active Map Window the CCPs
appear as black circles.

A user can also add CCPs to the schematic manually by performing the following steps:

1.

From the Schematic Map Window, find the location where a CCP needs to be added,
press the Computation Point tool @)

2. Hold down the CTRL key and click on the stream alignment to place the common

3.

computation point.

The Name New Computation Point dialog box will open (Figure 6.7). Enter the new
Name (required) and Description (optional, but recommended). Click OK, the Name
New Computation Point dialog box will close.

¥ Name New Computation Pnin‘ ﬁ

Mame: Santa Rosa|

Description:

Select Computation Point Layer:
Default

|| cancel |

Figure 6.7 Name New Computation Point Dialog Box

4. The CCP will now appear in the map window as a black circle.

5.

If a CCP is added at a stream junction, a slightly different Name New Computation
Point dialog box will open (Figure 6.8). Enter the new Name (required) and Description
(optional, but recommended).

6. From the Select the Placement of the Computation Point list (Figure 6.8), determine

exactly where the CCP will be placed. Choices are to have the CCP placed on the stream
junction, along one of the streams that form the stream junction, or none of the above.
For example, in Figure 6.8, the CCP will be placed on the stream junction.
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*¥ Name new Computation Poin E

Mame: Mark West Ck Conf

Description:

Select Computation Point Layer:
Default

Select the placement of the Computation Point:

|
Atthe Stream Junction

Laguna de Santa Rosa
Mark West Creek
Mone of the above

Figure 6.8 Name new Computation Point Dialog Box at a Stream Junction

Click OK, the Name New Computation Point dialog box (Figure 6.8) will close. The
CCP will now appear in the display area as a black circle.

6.5.3 Add a Reservoir

A reservoir is the impoundment created behind dams, or behind navigation locks and dams. For
HEC-WAT a reservoir also includes the dam built on a stream to store water for uses such as
flood risk management, hydroelectric power generation, recreation use, and water supply, etc.

To add a reservoir:

From the Schematic Map Window, find the location where a reservoir needs to be
added, press the Reservoir tool (4.

Hold down the CTRL key and click on the stream alignment to place the upstream end of
the reservoir. Release the CTRL key; drag the mouse to the downstream end of the
reservoir and click.

The Name New Reservoir dialog box will open (Figure 6.9). Enter a Name (Lake
Mendocino) and Description (optional, but recommended) for the reservoir. Click OK,
the Name New Reservoir dialog box will close.

The reservoir will now appear on the schematic as a cyan triangle (reservoir pool), a blue
line (storage reach), a gray rectangle (dam), and two CCPs that represent the upstream
and downstream ends of the reservoir.
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Mame: Lake Mendocino

Description: | coyate Dam

Cancel ]

igure 6.9 Name New Reservoir Dialog Box

5. The default representation of the reservoir pool is a triangle; the user can edit this triangle
if a more detailed representation of the pool is desired. With the Reservoir tool pressed,
double-click on the reservoir. The triangle (Figure 6.10) will now be green with a blue
outline color. Also, there are three vertex points (blue), and at the apex of the triangle is
the reservoir label, which is represented by a yellow circle.

/,lcPew

Figure 6.10 Reservoir Pool

6. When a reservoir is created there are two CCPs that are created with default names. It is
recommended that the names of the two CCPs be changed. These two CCPs represent
the inflow and outflow junctions of the reservoir and should be renamed accordingly.

7. To change the name of a CCP, press the Computation Point tool (@], right-click on one
of the CCPs. From the shortcut menu, click Rename Computation Point; the Rename
Computation Point dialog box will open (Figure 6.11). In the Name box, enter the new
name, and in the Description box enter a description (optional, but recommended). For
example, in Figure 6.11, the inflow junction for Lake Mendocino has been labeled Lake
Mendocino Inflow Jct, and the outflow junction should be labeled Lake Mendocino
Outflow Jct.

6-11



Chapter 6 — Building the Base Schematic HEC-WAT User's Manual

* Rename Computation Poin

Mame: Lake Mendocino Inflow Jct

Description: |nflow for Reservoir Lake Mendocing

QK Cancel

igure 6.11 Rename Computation Point Dialog Box

8. Click OK, a Confirm Rename window will open, asking the user to be sure that the
CCP is to be renamed. Click Yes, the Rename Computation Point dialog box will close
(Figure 6.11) and the new name for the CCP will appear in the map window.

6.5.4 Add Impact Areas

An impact area is any distinct portion of a study that is affected by rising or falling stage in a
stream, river, lake, or reservoir. Impact areas are an optional element, and are only required
when the user wants to aggregate impacts at damage area centers in the study area

To import impact areas from a shapefile:
1. From the HEC-WAT main window, from Maps menu, point to Import, click Impact
Areas. The Import Impact Areas dialog box will open (Figure 6.12). The Shapefile

Name list figures out whether there are any polygon shapefiles available in the maps
directory (e.g., RR_ImpactAreas.shp).

File Edit

Shapefile Name: IRR_lmpadhreas_shp

Shapefile Information:

Database Field Name: [iD NAME ‘v | MapFields..

ID_MAME Import Stream Element
Cloverdale ¥ Russian River
Geysenille ] Russian River
Healdsburg ¥] Russian River

Santa Rosa ] R2310

Sebastopol =l Laguna de Santa Rosa
Ukiah ' V] Russian River
Windsor ¥l Windsor Creek

L IESENERENENE!

: Replace Existing Impact Areas

Figure 6.12 Import Impact Areas Dialog Box
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2. From the Database Field Name list (Figure 6.12), the user needs to select the field name
in the attribute file that contains the names of the impact areas - ID_Name (Figure 6.12).
Once a field name is selected, the table below the Database Field Name list will populate
with the impact areas contained in the shapefile. If there is an issue with any of the impact
areas the checkbox in the Import column will not be selected.

3. Click Import, the Import Impact Areas dialog box will close (Figure 6.12). Once the
import of the impact areas is completed, a message window will appear letting the user
know that the impact areas have been imported successfully. In the active Map Window
the impact areas appear as green polygons.

6.6 Create Additional Schematics

Section 6.5 described the steps for creating the schematic for the default HEC-WAT alternative
(i.e., Without Project Conditions). Additional schematics can be created if the HEC-WAT study
has other alternatives where something might be different, like adding a new project, or
removing a project from the study area. There are two ways to create a schematic, one is from
the Schematic Tab, and the other is when an alternative is created.

To create a schematic from the Schematic tab:
1. From the Schematic tab, on the Study Pane (Figure 6.13), right-click on the

Schematics, folder, from the shortcut menu click New. The Create New Schematics
dialog box will open (Figure 6.14).

w RussianRiver
[t s Map Layers

Eg -
- Eey withe & New... lions

b , Maps %

G- Components

Figure 6.13 Creating a New Schematic

* Create New Schematics ‘ ﬁ

Mame: WithLevee

Description: Levee at Guefneville  [LJ

Stream Alignment | Siream Alignment - |

[ DK ] [ Cancel ]

Figure 6.14 Create New Schematics Dialog Box

2. In the Name box enter the name (required), and in the Description box, enter a
description (optional, but recommended).
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3. Select a stream alignment that the schematic will be built around. HEC-WAT allows for

multiple stream alignments in a study. From the Stream Alignment list (Figure 6.14)
select a stream alignment.

Click OK, the Create New Schematics dialog box will close (Figure 6.14). In the Study
Pane (Figure 6.13), the Schematics folder will now contain the new schematic.

A map window will open in the Desktop Pane representing the schematic. Now the user
needs to review the new schematic to see if any adjustment need to be made to the stream
alignment; add/edit/delete measures; add/edit/delete CCPs; and, add/edit/delete impact
areas.

If a map window is open in the Desktop Pane, the Select Map dialog box will open
(Figure 6.15). The user can choose whether to open the schematic in the current map
window or in a new map window, click OK. The Select Map dialog box (Figure 6.15)
and the Create New Schematics dialog box (Figure 6.14) will both close, and the map
window for the new schematic will appear in the Desktop pane. Now the user needs to
review the new schematic to see if any adjustment need to be made to the stream
alignment; add/edit/ delete measures; add/edit/delete CCPs; and, add/edit/delete impact
areas.

% Select Map ‘ ﬂ

) Mew Map Window

Schematic: Without Project Conditions

OK Cancel

igure 6.15 Select Map Dialog ox

To create a schematic when creating an alternative:

1.

From the Study tab, on the Study Pane (Figure 6.16), right-click on the Alternatives
folder, from the shortcut menu click New. The Create New Alternatives dialog box will
open (Figure 6.17).

1“. RussmnRNer

=R J itemativesy

=8 A withou| &  New..

: = | Simulations (2) %

. . K Without Project Conditions-RR_Feb1386

- ¥ Without Project Conditions-RR_Jan1395
: I hu Schematic:Without Project Conditions
- || Analysis Periods
- Models

Figure 6.16 Creating a New Alternative
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2. Enter the alternative name in the Name box (required), and an optional (recommended)
description in the Description box (Figure 6.17).

% Create New Alternatives ﬁ

Mame: Without Levee

Description: || eyee at Guermville

Schematic: .

=Create New Schematic=
WWithLevee
Without Project Conditions

Figure 6.17 Create New Alternatives Dialog Box

3. Each alternative requires a schematic to provide the layout of the study area measures and
components. Select a previously defined schematic, or create a schematic for the
alternative from the Schematic list (see Step 6).

4. Click OK, the Create New Schematics dialog box will close (Figure 6.12). If there is
not a map window open in the Desktop Pane, the Create New Alternatives dialog box
will close (Figure 6.17) and a map window will open in the Desktop Pane representing
the alternative.

5. If a map window is open in the Desktop Pane (Chapter 3, Section 3.1), the Select Map
dialog box will open (Figure 6.15). The user can choose whether to open the alternative
in the current map window or in a new map window, click OK. The Select Map dialog
box (Figure 6.15) and the Create New Alternatives dialog box (Figure 6.17) will both
close, and the map window for the new alternative will appear in the Desktop Pane.

6. If a new schematic for the alternative needs to be created, from the Schematic list (Figure
6.17), click <Create New Schematic>. Click OK, a No schematic was selected warning
window will open. The window is asking the user if a schematic needs to be created,
click Yes. The Create New Schematics dialog box will open (Figure 6.14). A name for
the schematic is automatically generated based on the name of the alternative. Review
Steps 4 and 5.

7. The schematic name will now appear on the Schematic Tab, under the Schematics
folder (Figure 6.13). Now the user needs to review the new schematic to see if any
adjustment need to be made to the stream alignment; add/edit/delete measures;
add/edit/delete CCPs; and, add/edit/delete impact areas.

6.7 Existing Schematics

After creating a schematic, the user can view the schematic; edit certain properties of a
schematic; save the active schematic; create a copy of an existing schematic; delete a schematic
that is not associated with an alternative; and, view an existing schematic's properties. All of

6-15



Chapter 6 — Building the Base Schematic HEC-WAT User's Manual

these tasks are accomplished through the schematic shortcut menu (Figure 6.18). To access the
schematic shortcut menu, from the Schematic tab, right-click on an existing schematic under the
Schematics folder, and the schematic shortcut menu will appear.

e RussianRiv... -
— . Map Layers
: RRE_CommonComputationPoints.shp
RR_ImpactAreas shp
RR_Lakes_Albers_ft.shp
Raingages_Albers_fishp
RussianSubbasins.shp
RRE_StreamAligment.shp
—i- |, Schematics
— _a: Without Praject Conditions
{ el Maps
o5
=tdg Components Display in Map Window
—,",i; Stream Alignn i
b l"—_ Stream Alig Edit...
= . Measures Save
& Channel M
- | Diversion Save As...

= 'ﬂ‘efw " ¥ Delete from Study
L[} OtherProjed Properties...

Reservoir

oo dh Lake Export Schematic....

S ‘ | ake Sy L

Figuré 6.18 Schematic Shortcut Menu

TEXEY

6.7.1 View a Schematic

To view a schematic in a map window:
1. From the schematics shortcut menu (Figure 6.18) click Display in Map Window.

2. If there is not a map window open in the Desktop Pane (Chapter 3, Section 3.1), the map
window for the selected schematic will open in the Desktop Pane. From the map
window the user needs to review the new schematic to see if any adjustment needs to be
made to the stream alignment; add/edit/delete measures; add/edit/delete CCPs; and,
add/edit/delete impact areas.

3. If amap window is open in the Desktop Pane (Chapter 3, Section 3.1), the Select Map
dialog box (Figure 6.15) will open. Now the user needs to review the new schematic to
see if any adjustment need to be made to the stream alignment; add/edit/delete measures;
add/edit/delete CCPs; and, add/edit/delete impact areas., Click OK, the Select Map
dialog box (Figure 6.15) will close, and the map window for the selected schematic will
appear in the Desktop Pane.

6.7.2 Edit an Existing Schematic

To edit the description, or to add and remove measures from an existing schematic:

1. From the schematics shortcut menu (Figure 6.18) click Edit. The Schematic Editor will
open (Figure 6.19).
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“
" Schematic Editor -

Name:  Hiihout Projed Conditions

Description:

Stream Alignment: | stream Alignment

Maps: [ |rRrR_commonComputationPaints.shp
DRR_ImpactAreas.shp
[T1RR_Lakes_Albers_ft.shp

Measures: Selected Measure Type Stream

Select All v Lake Mendocino Resenvoir IA

v Lake Sonoma Reservoir MNIA

Cancel

igure 6.19 Schematic Editor
2. In the Description box the user can edit the description of schematic.

3. From the Measures box the user can add or remove measures from a schematic by
selecting the measures. For example (Figure 6.19), if the user decides for this schematic
not to include the Lake Sonoma, clear Lake Sonoma. Lake Sonoma will now be
removed from the schematic.

4. From the Schematic Editor (Figure 6.19), there is the ability to edit other schematics by
using the Navigator Button in the upper right-hand corner of the editor. Clicking [E]
places the user at the first schematic, while clicking [M] places the user at the last
schematic. Clicking @ or [I] moves the user back (previous) one schematic and
forward (next) one schematic, respectively. The center of the navigator button indicates
the number of schematics and which schematic the user is presently accessing.

5. Click OK, the Schematic Editor will close (Figure 6.19), and if the map window

associated with the schematic is open, the measure will no longer display in the map
window.

6.7.3 Save a Schematic

To save the active schematic, from the schematic shortcut menu (Figure 6.18), click Save. Any
changes that have occurred to the selected schematic will be saved by HEC-WAT.

6.7.4 Make a Copy of an Existing Schematic
To make a copy of an existing schematic:

1. From the schematics shortcut menu (Figure 6.18), click Save As. The Save Schematic
As dialog box will open (Figure 6.20).
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Old Name: |\without Project Conditions

Name: Without Levee|

Description: copy of Without Project Conditions )

QK Cancel

igure 6.20 Save Schematic As Dialog Box

The information displayed in the dialog box represents the schematic the user has chosen
to make a copy of.

In the Name box, enter the name (required) of the new schematic, and in the Description
box, enter a description (optional, but recommended).

Click OK, the Save Schematic As dialog box (Figure 6.20) will close, and in the Study
Pane; under the Schematics folder the new schematic name will appear.

6.7.5 Delete a Schematic

A schematic can only be deleted as long as it is not associated with an alternative. For example,
in Figure 6.18, the Without Project Conditions schematic is associated with an alternative, so the
Delete from Study command does not display on the schematic shortcut menu. To delete a
schematic not associated with an alternative:

1.

From the Schematic tab, on the Study Pane, from the Schematics folder, right-click on
a schematic that is not associated with an alternative. From the Schematics shortcut
menu (Figure 6.18), click Delete from Study.

A Confirm Manager Delete message window will open, asking the user do you really
want to delete the selected schematic. Click Yes, the schematic name will no longer
appear under the Schematics folder on the Study Pane.

6.7.6 Schematic Properties

The properties of a schematic include the name; description; when the schematic was modified;
who created the schematic; when the schematic was created; and, the file that contains the
schematic data. To view the properties of a schematic, from the schematics shortcut menu
(Figure 6.18), click Properties. The Properties for SchematicName dialog box will open
(Figure 6.21).

6.7.7 Export Schematic Layers

The user can export schematic sub-layers:
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l MName: Without Project Conditions

Description:

Modified Time: |sat May 12 10:42:52 PDT 2017

Created By: qOhecprb

Create At Tue Mov 03 09:20:57 PST 2015

File: CAUsers\g0hecprb\DesktopW480\RussianRiver_Chapter 7Without_Project. Condition E

Class: hec2 wat model SchematicManager

Close

igure 6.21 Properties for SchematicName Dialog Box

1. From the Schematic tab, on the Study Pane, from the Schematics folder, right-click on
a schematic. From the Schematics shortcut menu (Figure 6.18), click Export
Schematic.

2. The Export Schematic Layers dialog box will open (Figure 6.22).

3. From the Export column (Figure 6.22) select the individual sub-layers that need to be
exported to a shapefile. Double-click in the associated cell for a sub-layer, under the
Export To column (Figure 6.22). In that cell (Figure 6.22), either enter the name of the
directory where to store the shapefile, or click [.J, and an Export browser (Figure 6.23)
will open.

% Export Schematic La

| Schematic: :Withnut Project Conditions

Export Sublayer Export Ta

Computation Points
Diversions
Reseniors - Pool
Resenvoirs - Reach
Channel Modifications
Levees

Off Channel Storage
Other Projects

ImpadNeas

0K Cancel

igure 6.22 Export Schematic Layers Dialog Box

4. The browser name will be based on the schematic sub-layer that the user has chosen, for
example in Figure 6.23, the user has selected to export the common computation point
sub-layer. Navigate to the directory where the shapefile will be stored, enter a name in
the File name box (Figure 6.23), click Save. The Export browser (Figure 6.23) will
close.

6-19



Chapter 6 — Building the Base Schematic HEC-WAT User's Manual

% Export Computation Points t¢

Save in: i- Desktop "j ¥ £ -

HEC-WAT-1.0.0.75 | Workshop
HEC-WAT-1.0.0.75a
HEC-WAT1.0.077
LifeSim
MATLAB_Release2017a
Mew_WAT_Study
MewFlA_StPaul_WithGrids
Mewletter
Oregon_Desktop
RussianRiver_Data
TestWatershedsVersion1.0
W40

“

s
Recent ltems

l
l
l
l
l
Desktop ::
l
l
l
l
l

B

My Docume...

i

Computer ‘ | b

.
Netwark Files of type: 'ArcShapeﬁIe (*.shp) '

igure 6.23 Export Browser — Common Computation Points

5. From the Export Schematic Layers dialog box (Figure 6.22), click OK. The Export
Schematic Layers dialog box will close (Figure 6.22) and the shapefile (all necessary
files) will be created in the selected location.

6-20



HEC-WAT User's Manual Chapter 7 — Create a Basic HEC-WAT Study

CHAPTER 7

Create a Basic HEC-WAT Study

Now that the user has an understanding about the basic building blocks of what an HEC-WAT
study requires, the following chapter walks the user through the steps of creating a basic HEC-
WAT study.

7.1 Create an HEC-WAT Study

To create a new study:

1. From the HEC-WAT main window (Figure 7.1), on the File menu, click New Study. The
Create New Study dialog box (Figure 7.2) will open.

| HEC-WAT - No Stud
File Edit View Maps Tools Window Help
PaH eV AREEES

& No Stuay

&) (m)[=X] [x

® No Additional Content

Without Project Con
Without Project Gon
Without Proje

Study | Maps | schematic Messages

Coordinates: -7545415 east, 7009831 north

Figure 7.1 HEC-WAT Main Window

Desktop\W480\RussianRiver_Chapter 7Without_Proje
Chapter TWithout_Proje
Chapter TWithout_Proje

coo

ject "RussianRiver” at time 13May2017, 11:19:11.

2. Inthe Study Name box (Figure 7.2), enter a name, and in the Description box, enter a
description for the new study.

3. In the Directory box (Figure 7.2), either enter the name of the directory where to store
the HEC-WAT study, or click [.], and an Open browser (Figure 7.3) will open. Navigate
to the directory where the HEC-WAT study will be stored, click Open. The Open
browser (Figure 7.3) will close. On the Create New Study dialog box (Figure 7.2) in the
Directory box the location will display.
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* Create New Stuc

Study Mame:
Description:

Directory:

Unit System: lEninsh

Coordinate System:

Create Default Alternative | Add Map Layers... |

Select Default Alternative Name
(") Existing Conditions
'Z'§'Z' Without Project Conditions
(") Alternative 1

() Other:

OK I [ Cancel ]

igure 7.2 Create New Study Dialog Box

Lookin: :- Desktop V: 5 ]

= Libraries MATLAB_Release2017a

2 Baker, Penni R CIV USARMY CEIWR-HEC (US) MNewFlA_StPaul_WithGrids
M Computer MNewletter
€ Metwork Oregon_Deskiop
) Example_Project RussianRiver_Data

- HEC Share TestWatershedsVersion1.0
Deskiop HEC-LifeSim_Users_Manual W430
HEC-RTS_UsersManual Workshop
HEC-WAT_DistroutedComputingDocumentation

!- L HEC-WAT_QuickStartGuide
My Docume.... HEC-WAT_UsersManual_1.0
HEC-WAT1.0.0.73
[[5.& HEC-WAT-1.0.0.75
- HEC-WAT-v1.0.0.75a

Computer HEC-WAT-1.0.0.77
LifeSim

w,
‘.E Folder name: ||

Network  rjjes oftype: | ' Cancel

T
Recent ltems

igure 7.3 Open Browser

4. The Unit System (Figure 7.2) for the study defaults to English. The other choice from
the list is SI (metric).

5. Next, the projected coordinate system of the study needs to be set. For this example
study, the study map layers are in the projected coordinate system, and that information
will be imported from one of the map layers (i.e., shapefile).
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6. From the Create New Study dialog box (Figure 7.2), click Edit (by the Coordinate
System box), the Map Coordinate Information dialog box will open (Figure 7.4). The
dialog box opens with a default coordinate system (Google/Bing Web Mercator).

* Map Coordinate Informatic

Map Coordinate Information

System: :Gnuglefﬁing Web Mercator

PROJCS["WGES 84 / Pseudo-Mercator”, -~
GEOGC3[WGES 847, |§|
DATUMWGS_18847,
SPHEROID["WGS 847, 6378137, 298 257223563, AUTHORIT
AUTHORITYT'EPSG™,"63267],
PRIMEM["Greenwich”, 0, AUTHORITY["EPSG™,"88017),

4 | [

’ Load from file...

Figure 7.4 Map Coordinate Information Dialog Box — Default Coordinate System

7. From the Map Coordinate Information dialog box (Figure 7.4), click Load from file
(lower left corner of dialog box); an Open browser (Figure 7.3) will open. Browse to the
location of the map layer (i.e., RR_StreamAlignment.prj) that has the correct projection
for the study area. Click on that map layer, click Open, now the Map Coordinate
Information dialog box will contain information about the projected coordinate system
(Figure 7.5). Click OK, the Map Coordinate Information dialog box will close (Figure
7.5). Now on the Create New Study dialog box the Coordinate System box (Figure
7.2) contains the name of the projected coordinate system (i.e., USA_Continguous
Albers Equal Area Conic_USGS version) for the study.

* Map Coordinate Informatic

Map Coordinate Information

System: | well Known Text

PROJCS['USA_Contiguous_Albers_Equal_Area_Conic_UUSGS_ &
GEQGCS["GCS_Morth_American_19837 Bl
DATUM™D_Morth_American_1983",
SPHEROID["GRS_19807 6378137.0, 298.257222101]],

PRIMEM["Greenwich”, 0.0],

UMM degree”, 0.017453292519943295],

AXIS["Longitude®, EAST],

AXIS[Latitude”™, NORTHI],

4 | [l

. Loadfromfile.. |

igure 7.5 Map Coordinate Information Dialog Box
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8. When creating the study, the user can add map layers that the PDT has gathered for
defining the watershed area. From the Create New Study dialog box (Figure 7.2), click
Add Map Layers. The Select Map to Add browser will open (Figure 7.6). To copy the
map layers to the study directory area, from the Select Map to Add browser (Figure 7.6),
select Create Copy. Browse to where the map layers are located, select the appropriate
map layers, click Open, the Select Map to Add browser will close (Figure 7.6). The
Create New Study dialog box (Figure 7.7) appears.

H
T .~

Lookin: :-Desktop V: ¥ M-

= Libraries HEC-WAT1.0.0.77

|2 Baker, Penni R CIV USARMY CEIWR-HEC (US) LifeSim

1M Computer MATLAB_Release2017a
‘h Metwork MewFlA_StPaul_WithGrids
| Example_Project Mewletter

| HEC Share Oregon_Desktop

| HEC-LifeSim_Users_Manual RussianRiver_Data

| HEC-RTS_UsersManual TestWatershedsVersion1.0
| HEC-WAT_DistrbutedComputingDocumentation W40
|

|

|

|

|

Create Copy

T
Recent ltems

L
Desktop |

ke
My Docume...

Ay

Computer

HEC-WAT_CQuickStantGuide Workshop
HEC-WAT_UsersManual_1.0

HEC-WAT-v1.0.0.73

HEC-WAT-v1.0.0.75

HEC-WAT-1.0.0.75a

<

-
m File name:

Network  Filas oftype: [ Maps

igure 7.6 Select Map to Add Browser

Study Name: RussianRiver

Description: Russian River water resources study
Directory: C-seoooduconodooccdRUS sianRiver 8]
Unit System: ‘English

Coordinate System: |\ s cantiguous_Albers_Fqual_Area_Conic_USGS_version

Create Default Alternative Add Map Layers...

Select Default Alternative Mame
(") Existing Conditions

'.Q.' Without Project Conditions
'._:_.' Alternative 1

() other:

igure 7.7 Create New Study Dialog Box - Completed

9. HEC-WAT creates a default alternative - Without Project Conditions. If the user wants
the default alternative to have a different name, several choices are available, including
Other which allows the user to name the default alternative.
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10. Click OK, the Create New Study dialog box will close (Figure 7.7). The HEC-WAT
main window will now have the name of the study on the title bar (Figure 7.8). A
Schematic Map Window opens, which contains the map layers that were added to the
study.

% HEC-WAT - RussianRivel EE

File Edit View Maps Tools Window Help
FaH EfleN> AR A% A0 B

Currently Opened Maps M ¥ Schematic: Without Project Conditions [l Sm

‘Schematic: Without Project Conditions

JEd

Map Layers
- ‘Without Project Conditions

=

- [¥] stream Alignment

B RussianSubbasins.shp
[e2n RussianRivers.shp

- Raingages_Albers_fi.shp
=

=

2

=

DE = EJEINEIEIR e

1

- RR_StreamAligment.shp

H- RR_Lakes_Albers_ft.shp

i RR_ImpactAreas.shp

i RR_CommonComputationPoints.shp

ap Window N
B Map RR_Lakes_Albers_ft.shp loaded.
Map C:/Users/qOhecprb/Desktop/New_WAT_Study/RussianRiver/maps/RR_StreamAligment.shp added to
i Man Window
Maps | Schematic Messages

Coordinates: -7613299 east, 7239372 north [ e o |
Figure 7.8 HEC-WAT Main Window — New Study Created

7.2  Build the Without Project Conditions Schematic

HEC-WAT by default will create a default alternative Without Project Conditions (see Section
6.1, Step 8). From the HEC-WAT main widow (Figure 7.8), the Schematic Map Window, will
contain the initial schematic for the Without Project Conditions. The next step is to build the
schematic for the default alternative.

7.2.1 Adjust Map Layers

Once map layers are in an HEC-WAT study, the user can make adjustments to those map layers.
From the HEC-WAT main window, click the Maps tab (Figure 7.8). Now the user can see
which Map Window is currently active and what layers make up that Map Window. To change
the color and the fill aspects of a shapefile do the following:

1. From the Map Layers tree (Figure 7.9), right click on a map layer, which happens to be a
shapefile. The shortcut menu that appears is for shapefiles. This shortcut menu allows
the user to expand/collapse the selected map layer; move the shapefile to different

7-5



Chapter 7 — Create a Basic HEC-WAT Study HEC-WAT User's Manual

. Map Layers
#).- [] Without Project Conditions

- [¥] Stream Alignment

.
. [¥] Raingages_Albers_ft st Expand
. [¥] RR_StreamAligment.sh Collapse
. [¥] RR_Lakes_Albers_ft.sh

Move To Top
Maowve Up
Move Down

Move To Bottomn

Show Legend
Change Label

Properties

s

Set Scale for Zoom-in®
Set Scale for Zoom-out
Rermnowve Scale Factors

Copy To..

Attributes Table

Figure 7.9 Map Layers Tree - Shortcut Menu

positions in the tree (Move To Top/Move To Bottom, Move up/Move Down); show the
legend of the shapefile; change the label of the shapefile; edit the properties of the
shapefile; set/remove scale factors; copy the map layer to another location; and open the
attribute table of the shapefile.

2. From the shapefile shortcut menu (Figure 7.9), click Properties, the Edit Polygon
Properties dialog box will open (Figure 7.10). The selected shapefile is a polygon
shapefile. To edit the fill of the active map layer, from the Fill tab, change the color or
turn off the fill. For the example in Figure 7.10, the fill will be turned off. Click Display
Fill, the check mark will clear, meaning that fill is turned off.

% Edit Palygon Prﬂperﬁl u

RussianRiver_Chapter 7imaps/RussianSubbasins.shp

Draw Features using:
One Fill

|| Display Fill

Color | N darkred
Svie |

Transparency

I
OK Cancel Apply

igure 7.10 Edit Polygon Properties Dialog Bo
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3. To change the outline color of the shapefile layer, from the Edit Polygon Properties
dialog box (Figure 7.10), click the Border tab. From the Color list, select a color
("darkred"). Click OK, the Edit Polygon Properties dialog box (Figure 7.10) will close
and the changes will appear in dark red in the Map Window.

4. To turn off a map layer - click in the checkbox by a map layer, that map layer no longer
displays in the map window.

5. To display the map window zoomed in, select the Zoom tool [@]. Draw a box around the
map layers that are displayed in the Map Window. From the Maps menu, click Default
Map Properties, the Default Map Properties for dialog box will open (Figure 7.11).
Click Set Map Extents to Display, click OK. The Default Map Properties for dialog
box will close.

¥ Default Map Properties for Russianﬁw-ﬂ

Map Extents | Default Map Layers|

Coordinate System: |USA_Contiguous_AlD

Extents:
Easting: Marthing:

Minimum: -T650122 Min: BR1E2E5

Maximum: -T7351812 I ax: TOEETES

’ Set Map Extents to Display

|| Grow to Map Extents

” Cancel ” Apply

Figure 7.11 Default Map Properties for Dialog Box

This sets the extents for the Map Window so that when the study is opened the next time
the Map Window will be zoomed in to the tighter area.

7.2.2 Create a Stream Alignment

The backbone of any schematic is the stream alignment, and is the starting point in creating a
schematic. A stream alignment is a one-dimensional river coordinate system, which defines the
natural downstream flow network. Also, from the stream centerline, stationing will be provided
relative to its global location and specific to the study. The alignment indicates where
confluences and bifurcations occur and provides a sense of distance and scale. Stream
alignments are composed of a series of streams, stream nodes, and stream junctions. The stream
alignment can be digitized or imported from a map layer. This section provides the steps for
importing a stream alignment from a shapefile.
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To import a stream alignment:

1.

From the Map Layers tree (Figure 7.9), right-click on StreamAlignment. From the
shortcut menu, click Import. The Import Stream Alignment dialog box will open
(Figure 7.12). The Shapefile Name list defaults to the first line shapefile it can find in
the maps directory of a study; if that is not the correct shapefile, the user can choose the
correct shapefile from the Shapefile Name list (Figure 7.12).

% Import Stream Alignment | |
File Edit

Shapefile Name: |RR_StreamAligment.shp [ -]

i Shapefile Information:
|

Database Field Name: |pame v

MName Import Reverse Direction

Austin Creek
Bellevue-Wilfred
Big Sulfur Creek
Cold Creek
Copeland Creek
Dry Creek

EF Russian River
East Austin Creek
Feliz Creek
Forsythe Creek
Franz Creek
Green Valley Creek
Laguna de Santa Rosa
Little Sulfur Creek
Maacama Creek
Mark West Creek
Morrison Creek
Orrs Creek

Pena Creek

Pieta Creek
R150

m

S S S S S S S S S SIS S SIS S S S S S S
SN SIS S SIS S SN S) S S S S S S S S S S

Import All ] | Reverse Direction |

|:|Gap Tolerance: a

|:| Replace Existing Stream Alignment
igure 7.12 Import Stream Alignment Dialog Box .

From the Database Field Name list (Figure 7.12), the user needs to select the field name
in the attribute file that contains the names of the streams (default is Name). Once a field
name is selected, the table below the Database Field Name list (Figure 7.12) will
populate with the streams contained in the shapefile. If there is an issue with any of the
stream segments the checkbox in the Import column (Figure 7.12) will not be selected.
This means the stream segment is not continuous and will not be imported.

If the flow direction in the shapefile is not correct, click Reverse Direction (Figure 7.12).
and the system of streams will have the correct flow direction.

Click Import, the Import Stream Alignment dialog box will close (Figure 7.12). Once
the import of the stream alignment is completed, a message window will appear letting
the user know that the stream alignment imported successfully. In the active Map
Window the stream alignment appears (orange stream segments; green stream nodes and
stream junctions).
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7.2.3 Add the Background Internet Map

Knowing where the watershed is located in reference to known locations can be quite helpful
when communicating with the PDT and stakeholders. From the Maps menu (Figure 7.13), point
to Add Internet Map, from the available list select the internet map that would be a good

background (Open Street Map) map for the watershed. The selected internet map will load and
appear in the active Map Window.

Maps| Compute Results Tools Window Help

Default Map Properties.. 3 BF =0 & | A2 B9
Zoom To All

'l *¥ Schematic: Without Proj
Add Map Layers...

Remove Map Layers...

3 New Map Window
Map Window Properties...
Save Map Image...

| Sync Map Windows

+> =e)~]

Add Internet Map 4 Google Street Map
Display Map Coordinates | Google Satellite Map
& Print Map.. G_oogle Teltrain Map
Bing Satellite Map
B Import ' v Open Street Map
ed Export L No Internet Map Ik

| N NEN

Figure 7.13 Maps Menu - Add Internet Map

This layer in the background might help with adding additional streams to the stream alignment;
locations of reservoirs; levees, other measures; impact areas; and, common computation points
(CCPs). Based on the known extents of the study area, the layer provides a view of the
watershed and surrounding area.

7.2.4 Add Common Computation Points (CCPs)

Common computation points (CCPs) are locations where one model can transfer data to
another model, where results are needed for model development or alternative analysis, or where
input boundary conditions are to be defined. CCPs need to be consistent for all models and
should be placed on the stream alignment based on knowledge of possible study alternatives.
The entire study team should be involved in the definition of the CCPs.

To import CCPs from a shapefile:

1. From Maps menu (Figure 7.13), point to Import, click Computation Points. The
Import Computation Points dialog box will open (Figure 7.14). The Shapefile Name
list defaults to the first point shapefile it can find in the maps directory of a study; if that

is not the correct shapefile, the user can choose the correct shapefile from the Shapefile
Name list.
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- - . H
Import Computation Points )

File Edit
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=]
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Digger Bend

Dry Creek

Dry Creek Conf

Dry Creek near Geysenville
Feliz Ck Conf

Geysenille

Green Valley Ck Conf
Guerneville

Hacienda
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Hopland
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NEEEEEEEREEEEEEE
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Computation Points:24

Import All

igure 7.14 Import Computation Points Dialog Box

2. From the Database Field Name list (Figure 7.14), select the field name in the attribute
file that contains the names of the CCPs (for the example in Figure 7.14 that name is
ID Name). Once a field name is selected, the table below the Database Field Name list
(Figure 7.14) will populate with the CCPs contained in the shapefile. If there is an issue
with any of the CCPs the checkbox in the Import column will not be selected.

3. Click Import, the Import Computation Points dialog box will close (Figure 7.14).
Once the import of the CCPs is completed, a message window will appear letting you
know that the CCPs have been imported successfully. In the active Map Window the
CCPs appear as black circles.

A user can also add CCPs to the schematic manually by performing the following steps:

1. From the Schematic Map Window, find the location where a CCP needs to be added,
press the Computation Point tool (@].

2. Hold down the CTRL key and click on the stream alignment to place the common
computation point.

3. The Name New Computation Point dialog box will open (Figure 7.15). Enter the new
Name (required) and Description (optional, but recommended). Click OK, the Name
New Computation Point dialog box will close.
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% Name New Computation Poi

Mame: Santa Rosa|

Description:

Select Computation Point Layer:
Default

oK ” Cancel ]

Figure 7.15 Name New Computation Point
4. The CCP will now appear in the map window as a black circle.
5. Ifa CCP is added at a stream junction, a slightly different Name New Computation

Point dialog box will open (Figure 7.16). Enter the new Name (required) and
Description (optional, but recommended).

¥ Name new Computation Poin

l Mame: Mark West Ck Conf

Description:

Select Computation Point Layer:

Default

Selectthe placement of the Computation Point:

Atthe Stream Junction
Laguna de Santa Rosa
- |MarkWest Creek
Mone of the above

Figure 7.16 Name new Computation Point Dialog Box at a Stream Junction

6. From the Select the Placement of the Computation Point list (Figure 7.16), determine
exactly where the CCP will be placed. Choices are to have the CCP placed on the stream
junction, along one of the streams that form the stream junction, or none of the above.
For example, in Figure 7.16, the CCP will be placed on the stream junction.

7. Click OK, the Name New Computation Point dialog box (Figure 7.16) will close. The
common computation point will now appear in the display area as a black circle.
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7.2.5 Add a Reservoir

A reservoir is the impoundment created behind dams, or behind navigation locks and dams. For
HEC-WAT a reservoir also includes the dam built on a stream to store water for uses such as
flood risk management, hydroelectric power generation, recreation use, and water supply, etc.

To add a reservoir:

1.

From the Schematic Map Window, find the location where a reservoir needs to be
added, press the Reservoir tool 4.

Hold down the CTRL key and click on the stream alignment to place the upstream end of
the reservoir. Release the CTRL key; drag the mouse to the downstream end of the
reservoir and click.

The Name New Reservoir dialog box will open (Figure 7.17). Enter the new Name and
Description (optional, but recommended). Click OK, the Name New Reservoir dialog
box will close.

Mame: Lake Mendocing

Description: | Coyote Dam

Cancel I Help

igure 7.17 Name New Reservoir Dialog Box

The reservoir will now appear on the schematic as a cyan triangle (reservoir pool), a blue
line (storage reach), a gray rectangle (dam), and two CCPS that represent the upstream
and downstream ends of the reservoir.

The default representation of the reservoir pool is a triangle; the user can edit this triangle
if a more detailed representation of the pool is desired. With the Reservoir Tool pressed,
double-click on the reservoir. The triangle (Figure 7.18) will now be green with a blue
outline color. Also, there are three vertex points (blue), and at the apex of the triangle is
the reservoir label, which is represented by a yellow circle.

When a reservoir is created there are two CCPs that are created with default names. It is
recommended that the names of the two CCPs be changed. These two CCPs represent
the inflow and outflow junctions of the reservoir and should be renamed accordingly.
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Vertex
Points

o
Figure 7.18 Reservoir Pool

To change the name of a common computation point, press the Computation Point tool
@), right-click on one of the common computation points. From the shortcut menu, click
Rename Computation Point; the Rename Computation Point dialog box will open
(Figure 7.19). In the Name box, enter the new name, and in the Description box enter a
description (optional, but recommended). For example, in Figure 7.19, the inflow
junction for Lake Mendocino has been labeled Lake Mendocino Inflow Jct, and the
outflow junction should be labeled Lake Mendocino Outflow Jct.

H
% Rename Computation Pnin_

MName: Lake Mendocino Inflow Jct

Description: |nflow for Reservoir Lake Mendocino ()

| QK | Cancel

igure 7.19 Rename Computation Point Dialog Box

Click OK, a Confirm Rename window will open, asking the user to be sure that the
CCP is to be renamed. Click Yes, the Rename Computation Point dialog box will close
(Figure 7.19) and the new name for the CCP will appear in the map window.

7.2.6 Add Impact Areas

An impact area is any distinct portion of a study that is affected by rising or falling stage in a
stream, river, lake, or reservoir. Impact areas are an optional element, and are only required
when the user wants to compute impacts at damage area centers in the study area

To import impact areas from a shapefile:

I.

From the Maps menu (Figure 7.13), point to Import, click Impact Areas. The Import
Impact Areas dialog box will open (Figure 7.20). The Shapefile Name list figures out
whether there are any polygon shapefiles available in the maps directory of a study; if the
correct shapefile is not selected, the user can choose the correct shapefile from the
Shapefile Name list.
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File Edit '

Shapefile Name: RR_ImpaciAreas.shp ': E |

Shapefile Information:

Database Field Name: i TAME iv| [ MapFieids..

ID_NAME Import Stream Element

Cloverdale | V] Russian River -
Geysenille " F Russian River -
Healdsburg v Russian River -
Santa Rosa v R2310 -
Sebastopol V] Laguna de SantaRosa ¥
Ukizh V] Russian River v
Windsor V] Windsor Creek v

Import All

Replace Existing Impact Areas

| Import |

Figure 7.20 Import Impact Areas Dialog Box

From the Database Field Name list (Figure 7.20), the user needs to select the field name
in the attribute file that contains the names of the impact areas (for the example in Figure
7.20 that name is ID_Name). Once a field name is selected, the table below the Database
Field Name list (Figure 7.20) will populate with the impact areas contained in the
shapefile. If there is an issue with any of the impact areas the checkbox in the Import
column will not be selected.

Click Import, the Import Impact Areas dialog box will close (Figure 7.20). Once the
import of the impact areas is completed, a message window will appear letting the user
know that the impact areas have been imported successfully. In the active Map Window
the impact areas appear as green polygons.

A user can also add impact areas to the schematic manually by performing the following steps:

1.

From the Schematic Map Window, find the location where an impact area needs to be
added, press the Impact Area tool @

Hold down the CTRL key while clicking the mouse button. Each click creates a vertex
point (Figure 7.21), which is the boundary of the polygon. When reaching the end point,
release the CTRL key and click.

The Name New Impact Area dialog box will open (Figure 7.22). Enter a name, and if
needed, enter a description. Click OK, the Name New Impact Area dialog box will
close.
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. /_/

Figure 7.21 Draw an Impact Area '

Mame:

Description:

4. The impact area will now appear in the display area as a green polygon with a name.

Following the steps in this chapter creates the basic schematic elements for an HEC-WAT
watershed - stream alignment, common computation points, impact areas, and projects

¥ Name New Impact Are E

Guerne'u'ille|

igure 7.22 Name New Impact Area Dialog Box

(reservoirs, levees). Now this basic schematic can be used by the models that are required for the

watershed. The user will have choices at this point - to either build the individual models in

HEC-WAT or build individual models outside of HEC-WAT.
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CHAPTER 8
Importing Models

Besides building the models directly from the HEC-WAT framework, the PDT can chose to
import individual models or models from a Corps Water Management Study (CWMS) or an
HEC-RTS (Real-Time Simulation) watershed. This chapter will layout the steps for both import
mechanisms.

8.1 Importing Individual Models

When importing from individual models, it is recommended that the models have been created in
the individual application software and have been successfully computed. Calibrated and
validated models are even better. Also, it is recommended that all of the models being imported
into a study have the same projection coordinate system, so that everything displays correctly on
the schematic. The first step is to create a basic HEC-WAT study, in Chapter 7, Section 7.1,
follow those steps to create a new HEC-WAT study

8.1.1 Import an HEC-ResSim Model

If the HEC-WAT study contains an HEC-ResSim model, it is recommended that the user import
the HEC-ResSim model first. The HEC-ResSim model usually contains the basic building block
elements for an HEC-WAT study - a stream alignment, common computation points (CCPs), and
the reservoirs necessary to model the study area. HEC-ResSim models are very much tied to the
stream alignment, any slight changes to the stream alignment can cause an HEC-ResSim model
to become very unhappy.

1. From the HEC-WAT main window, from the File menu, point to Import (Figure 8.1),
and click ResSim, an Import Type window (Figure 8.2) will open.

% HEC-WAT - RussianRiver

Edit View Maps Compute Results Tools Window Hel
8 New Study.. Ctrl+N - A B e x|
= OpenStudy .. Ctrl+O y
&) Close Study  Ctrl+Shift+C »
E SaveStudy  Ctrl+S
Study Details.. Ctrl+Shift+P
Import rem CWMS Watershed
R t Studi 'ﬁ HMS
ecent Studies :
El ResSim N
Exit RAS
B

Figure 8.1 HEC-WAT Main Window- File Menu - Import Menu Options
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Import Type

Do you want to import a ResSim alternative or the entire Watershed?

lAIternativel EWatershedéH Cancel ]

igure 8.2 Import Type Window

There are two import options for the HEC-ResSim import. If the HEC-WAT study does
not have any of the basic information (i.e., stream alignment, CCPs, etc.), then the choice
should be Watershed (this will import everything from the HEC-ResSim model, which
includes the basic information). On the other hand, if the HEC-WAT study already has
the basic information built (i.e., stream alignment, CCPs, etc.), then the user only wants
to import by Alternative.

For this example, the user will be clicking Watershed. The Import Type Window will
close (Figure 8.2), and the Select Watershed File to Import From browser will open
(Figure 8.3). Browse to the folder that contains the HEC-ResSim model to be imported.
Once the correct location has been found, the Files of Type list should display the HEC-
ResSim watershed file (*.wksp). Click on the "wksp" file, click Open, the Select
Watershed File to Import From browser will close.

% Select Watershed File to Import Fro

. — |

Lookin: | RR_ResSim_Model

autorss
dssmapgui
maps

rss

scripts
shared

study
supplemental
| w2

} B [E| RR_ResSim_Model wksp

My Docume... 7 Russian_Riverwksp

7 RussianRiverwksp
A

Computer

-
Recent tems

Deskiop

.
‘.E File name:  RR_ResSim_Model.wksp

NEIWOrk Files oftype: |ResSim WatershedFiles

igure 8.3 Select Watershed File to Import From Browser

. A ResSim Import window will open (Figure 8.4) showing the progress of the HEC-

ResSim import.
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igure 8.4 ResSim Import Window

5. The HEC-WAT Schematic Editor will open (Figure 8.5), from the Measures area of the
Schematic Editor, click Select All. All of the reservoirs listed in the table are now
selected. Click OK, the Schematic Editor will close (Figure 8.5).

(" H
3 Schematic Editor i

MName: :Without Project Conditions

Description:

Stream Alignment: | Stream Alignment

Maps:

Weasures: Selected Measure Type Stream

. BelectAll - v Lake Sonoma Resenvoir A
v Lake Mendocino Reservoir R

igure 8.5 Schematic Editor

6. The imported stream alignment, common computation points, reservoirs, and any
available map layers from the HEC-ResSim model display in the HEC-WAT Schematic
Map Window (Figure 8.6). For all of the map layers to appear, close the Schematic
Map Window. To re-open the Schematic Map Window, from the Study Tree, from an
Alternative folder (i.e., Without Project Conditions), double-click on a schematic (i.e.,
Schematic: Without Project Conditions), the Schematic Map Window will appear in the
Desktop Area of the HEC-WAT main window (Figure 8.6). The importing of an HEC-
ResSim model has completed.

8.1.2 Import an HEC-HMS Model

1. From the HEC-WAT main window, from the File menu, point to Import (Figure 8.1),
and click HMS. The HEC-HMS application will open with the Select Project File
browser already open (Figure 8.7).
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Figure 8.6 HEC-WAT Schematic Map Window after HEC-ResSim Import
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Figure 8.7 HEC-HMS Main Window and Select Project File Browser

Browse to the folder that contains the HEC-HMS model to be imported. Once the right
location has been found, select the HEC-HMS project file (*.hms). The HEC-HMS
project filename will appear in the File name box (Figure 8.7), click Select.

When the HEC-WAT study is created an Ams subfolder is created. In that subfolder are
the default files that are generated when creating an HEC-HMS project. When the HEC-
HMS import process finds that a project already exists, a warning window will appear
(Figure 8.8). From the warning window, click Yes, the warning window will close.

84
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“
Replace Existing HEC-HMS Proj X

"\':. Project "RussianRiver” already exists in directory C\Users\gOhecprb\Desktop\New_WAT_Study\RussianRiver\hms.

Replace existing project with HMS project in "C\Users\gOhecprb\Desktop\RussianRiver_Data\RR_Models\RR_HMS_Model\Russian_River.hms"?

| Yes H No ]

igure 8.8 HEC-HMS Warning Window about HEC-HMS Project

4. 1If the HEC-HMS model was created using a previous version of HEC-HMS, a Convert
HEC-HMS Project window (Figure 8.9) will open. This window is letting the user
know that the HEC-HMS model will be converted to a Version 4.2.1 HEC-HMS model.
Click Convert Project, the Convert HEC-HMS Project window (Figure 8.9) will close,
and the import of the HEC-HMS model will continue.

-

Corvert HEC-HMS Project 3w

L ] The selected project is from HEC-HMS Version 4.0 and will he converted to Yersion 4.1.
You will not be ahle to use the project in HEC-HMS Yersion 4.0 after conversion.
Do you wish to convert the project?

—q Comvert Project Cancel

Figure 8.9 Convert HEC-HMS Project Window

5. The import process begins (the import this could take a few seconds and depends on the
number of files being copied to the HEC-WAT project directory and the size of the files).
The import is finished when the study tree pane in the HEC-HMS main window contains
a study tree. From the HEC-HMS main window (Figure 8.7), from the File menu, click
Exit. The HEC-HMS model import is completed.

8.1.3 Import an HEC-RAS Model

1. From the HEC-WAT main window, from the File menu, point to Import (Figure 8.1),
and click RAS. The Select RAS project to import from browser will open (Figure

% Select RAS project to import fro E
Lookin: | | RR_RAS_Model > &M
[E| RussianRiver.prj|
ot
Recentitems
Desktop
My Docume.
Computer
&
(_H‘ File name RussianRiver.prj
Network  Files oftyoe: |RAS Project Files hd

Figure 8.10 Select RAS project to import from Browser
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2. Browse to the folder that contains the HEC-RAS model to be imported. Once the correct
location has been found, select the HEC-RAS project file (*.prj). The HEC-RAS project
filename will appear in the File name box (Figure 8.10), click Open.

3. The Select RAS project to import from browser will close (Figure 8.10). An Importing
window (Figure 8.11) will open; when the HEC-RAS model import is complete this
window will close. The HEC-RAS model import is completed.

Importing RiSA u

Figure 8.11 HEC-RAS Importing Window
The HEC-RAS import does not include copying external files, like terrain files and HEC-DSS files
containing boundary conditions, to the "ras" folder within the HEC-WAT study directory. The user will

need to determine how to manage these files, including whether to make them local to the HEC-WAT
study directory in order to easily copy the study from one computer to another.

8.1.4 Import an HEC-FIA Model

1. From the HEC-WAT main window, from the File menu, point to Import (Figure 8.1),
and click FIA. The Import Alternatives dialog box will open (Figure 8.12).

| SelectiAdd Project |

Please Select Your Alternative For Each Project

Project Alternative Progress

Edit Alternative Specifications

[ Import Alternatives H Close

igure 8.12 Import Alternatives Dialog Box

2. Click Select/Add Project, an Open browser will open (Figure 8.13). Browse to the
folder that contains the HEC-FIA model to be imported. Once the correct location has
been found, select the HEC-FIA project file (*.prj). The HEC-FIA project filename will
appear in the File name box (Figure 8.13), click Open, the Open browser will close.

3. From the Import Alternatives dialog box (Figure 8.14), the table will now contain the
name of the Project (i.e., RussianRiver). From the Alternative column (Figure 8.14),
from the list select the HEC-FIA alternative that will be imported (i.e.,
GridsAndXSecsAlternative).
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Lookin: | | RR_FIA Model
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igure 8.13 Open Browser

Flease Select Your Alternative For Each Project

Project Alternative Progress

W:GHGSMGKSECSNML. - i —

Figure 8.14 HEC-FIA Import Alternative Table

4. From the Import Alternatives dialog box (Figure 8.12), click Edit Alternative
Specifications, the Alternative Specification dialog box will open (Figure 8.15). Copy
Projection from project should by default be clicked, click OK.

El Alternative Specification

Projection

Copy Projection from project:

’ OK ” Cancel

igure 8.15 Alternative Specification Dialog Box

5. From the Import Alternatives dialog box (Figure 8.12), click Import Alternatives, in
the Progress column of the table (Figure 8.14) the cell will display the progress of the
import with a green bar. When the import is complete an Information window will
open, click OK.

6. From the Import Alternatives dialog box (Figure 8.15) click Close. The HEC-FIA
model alternative has been imported.
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8.2 Importing a CWMS/HEC-RTS Watershed

A CWMS (Corps Water Management System) or an HEC-RTS watershed has been built for
forecasting in the same watershed area that a PDT wants to build an HEC-WAT study. The
HEC-WAT software has the capability to import a CWMS/HEC-RTS watershed. Once the
import is finished, the study team will need to review the models and make adjustments as
needed. The first step is to create a basic HEC-WAT study, in Chapter 7, Section 7.1, follow
those steps to create a new HEC-WAT study

To import a CWMS/HEC-RTS watershed:
1. From the HEC-WAT main window (Figure 8.1), from the File menu, point to Import,

click CWMS Watershed. The Import CWMS Watershed dialog box will open
(Figure 8.16).

5’}5 Import CWMS Watershe u

CWMS Watershed File:

Import Progress

Success Watershed Component # Model Alternatives Imported

igure 8.16 Import CWMS Watershed Dialog Box

2. Now select the CWMS/HEC-RTS watershed, from the CWMS Watershed File box,
click [], and the Select Workspace File browser (Figure 8.17) will open. Browse to the
directory where the CWMS/HEC-RTS watershed is located and select the CWMS/HEC-
RTS watershed file (*.wtrshd). The watershed filename will appear in the File name
box (Figure 8.17), click Import, the Select Workspace File browser will close (Figure
8.17).

3. A Continue Import? window will open (Figure 8.18). This window is warning the user
that the import process will overwrite any existing data in the HEC-WAT study. Click
Yes, the Continue Import? window will close (Figure 8.18)
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igure 8.17 Select Workspace File Browser

Continue Import?

i "\'] The import process will overwrite existing data in the WAT Study.
Do you want to continue?

| 1

igure 8.18 Continue Import? Window

. The Import CWMS Watershed dialog box (Figure 8.19) will now display the name of
the CWMS/HEC-RTS watershed file in the CWMS Watershed File box (Figure 8.19).
As the import proceeds, the Import Progress box on the Import CWMS Watershed
dialog box (Figure 8.10) will display what is happening during the import. The table on
the Import CWMS Watershed dialog box (Figure 8.19) will display which
CWMS/HEC-RTS watershed components have finished, whether the import was
successful or not, and the number of model alternatives that were imported.

. When the HEC-WAT study is created an sms subfolder is created. In that subfolder are
the default files that are generated when creating an HEC-HMS project. When the HEC-
HMS import process finds that a project already exists, a warning window will appear
(Figure 8.8; this warning window can open behind the HEC-WAT main window). Click
Yes, the warning window will close.

. If the HEC-HMS model was created using a previous version of HEC-HMS, a Convert
HEC-HMS Project window (Figure 8.9) will open. This window is letting the user
know that the HEC-HMS model will be converted to a Version 4.2.1 HEC-HMS model.
Click Convert Project, the Convert HEC-HMS Project window (Figure 8.9) will close,
and the import of the watershed will continue.
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7. Once the import process is finished from the Import CWMS Watershed dialog box
(Figure 8.19) click Close. The Import CWMS Watershed dialog box (Figure 8.19) will
close, and the HEC-WAT main window (Figure 8.20) will display the map layers and the
stream alignment of the imported CWMS/HEC-RTS watershed.

CWM3 Watershed File. | sop\RussianRiver_DatalCWMS_WatershediRussianRiveriRussianRiver. wirshd,|

import Progress

Importing ResSim
ResSim import complete
Importing HMS

HME import complete
Imparting RAS

RAS import complete
Impaorting F1A

Fl& import complate
Updating Maps...

Adding 9 Maps o watershed
Done updating maps.

Saving watershed...
impart Complate.

{11}

Watarshed Component ¥ Model| Alternatves Imported

ResSim ]
HKS 4
RAS 4
F1A 1
Maps

Figure 8.19 Importing CWMS Watershed Dialog Box

8. The CWMS/HEC-RTS watershed has been imported into an HEC-WAT study. From the

HEC-WAT main window (Figure 8.20), from the File menu, click Save.

8-10



HEC-WAT User's Manual Chapter 8 — Importing Models
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Figure 8.20 HEC-WAT Main Window after a CWMS/HEC-RTS Import
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CHAPTER 9

Time Window — Analysis Period

An analysis period defines the simulation time window that is used by all the model alternatives
in an HEC-WAT simulation. An analysis period can span single or multiple historical events or
can be used to define the lifecycle length within a Flood Risk Analysis (FRA) simulation. For
example, an analysis period for a historic event, such as the 1986 flood, should be defined so that
the start and end time spanned the 1986 event, i.e., the start time captures the precipitation that
drove the flood event and the end time captures the flood wave and resulting damage. An
analysis period for multiple events, or a continuous simulation, would be defined by creating one
analysis period (start and end times) that captures all the flood events within the continuous
record.

An analysis period for an FRA simulation is different than when modeling historic events. The
analysis period for an FRA simulation is used to set the length of each lifecycle within the FRA
compute. Typically, lifecycles are fifty-years in length. If the FRA compute does not analyze
damages and lifecycles are not required, then the analysis period can be an arbitrary length;
however, 100 or 500 year lifecycles are optimal for results management.

Options that modify the analysis period (time window) are available and are described in Section
9.2. Once the user has defined an alternative (such as the Without Project Conditions
alternative), the next step is to create analysis periods. Analysis periods are required to create
simulations runs, and an analysis period can only be used once per HEC-WAT alternative.

9.1 Analysis Periods — Study Tree
Analysis periods can be managed from different areas in the HEC-WAT framework (Figure 9.1).
This sections covers the Study Tree, which is in the Study Pane (Figure 9.1) of the HEC-WAT

main window. Analysis periods can also be managed from the Alternative and Simulation
Manager, which is covered in Section 9.3.

9.1.1 Create an Analysis Period

1. From the HEC-WAT main window (Figure 9.1), from the Study Tree, right-click on the
Analysis Periods folder. From the shortcut menu (Figure 9.2) click New.

2. The Create New Analysis Periods dialog box will open (Figure 9.3).

3. In the Name box, enter a name (required) for the analysis period. Optionally (but
recommended), the user can enter a description in the Description box.
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igure 9.3 Create New Analysis Period Dialog Box |

In the Time Window box (Figure 9.3), the user will enter a start date in the Start Date
box, and a start time in the Start Time box. For the end date of the time window the user
will enter that in the End Date box, and the end time in the End Time box. The Years
in Time Window box will automatically update based on the start date/time and end
date/time specified by the user. This feedback was added to help users enter standard
lifecycle lengths for the FRA simulation. An analysis period of 50.05 years can lead to
51 flood events within an FRA lifecycle, which may be unwanted. A Years in Time
Window of exactly 50 years will result in fifty events within a lifecycle.
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5. Click OK. The Create New Analysis Period dialog box (Figure 9.3) will close. On the
Study Tree, under the Analysis Period folder (Figure 9.1), the name of the analysis
period that was just created is displayed.

9.1.2 Delete Analysis Period(s)

1. From the HEC-WAT main window (Figure 9.1), from the Study Tree, right-click on the
Analysis Periods folder. From the shortcut menu (Figure 9.2) click Delete from Study.

2. The Delete Analysis Period(s) dialog box will open (Figure 9.4). This dialog box allows
the user to delete single or multiple analysis period(s) at one time. From the Existing
box select the analysis periods to be deleted. The name(s) selected will display in the
Name field of the Delete Object box. Click Delete, a warning message box will appear,
checking to see if the user really wants to delete the selected analysis period(s), click Yes.

Delete Analysis Period(s u

Existing

Mame Description

RR_Feb1986 >

Delete Object
Mame: RR_Jan1995

Description:

[ Delete H Cancel ]

igure 9.4 Delete Analysis Period(s) Dialog Box

3. The Delete Analysis Period(s) dialog box will close (Figure 9.4) and the name(s) of the
selected analysis period(s) are no longer displayed under the Analysis Period folder in
the Study Tree.

9.1.3 Individual Analysis Periods

When an analysis period has been created, from the Study Tree, under the Analysis Periods
folder, the analysis periods defined for the HEC-WAT study are displayed. By right-clicking on
an analysis period, a shortcut menu (Figure 9.5) becomes available. From the shortcut menu the
user can perform various functions on individual analysis periods. These options include editing
the existing analysis period; save as (which is used to copy an existing analysis period); and,
deleting the existing analysis period.
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- @ () RR_Jan1995 Edit...

w-E Models Save
Save As..

Delete from S.tl.ld),r[N

@ %Mo

Properties...

Figure 9.5 Study Tree - Individual Analysis Period Shortcut Menu
Edit
To edit an analysis period:
1. From the HEC-WAT main window (Figure 9.1), from the Study Tree, from the Analysis

Periods folder, right-click on an analysis period. From the shortcut menu (Figure 9.5),
click Edit. The Analysis Period Editor will open (Figure 9.6).

% Analysis Period Editor - RR_Jan1995_ S

Mame: RR_Jan1995|

Description:
Time Window

Start Date: 93Jan1995(.) Start Time:
End Date: 20Jan1995(_] | End Time:

Years in Time Window:

igure 9.6 Analysis Period Editor

2. The user can edit any of the analysis period data from the editor. Once the edits are
complete, click OK. The Analysis Period Editor will close (Figure 9.6).

Save
When an analysis period has been changed and the Analysis Period Editor has been closed, the

user can save the analysis period information from the Study Tree. From the Analysis Periods
folder, right-click on an analysis period. From the shortcut menu (Figure 9.5) click Save.

Save As

To make a copy of an analysis period:

1. The user can make a copy of an individual analysis period by using the Save As option.
From the HEC-WAT main window (Figure 9.1), from the Study Tree, from the Analysis
Periods folder, right-click on an analysis period. From the shortcut menu (Figure 9.5),
click Save As.
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2. The Save Analysis Period As dialog box will open (Figure 9.7). In the Name box, enter
a name for the new analysis period. Click OK, the Save Analysis Period As dialog box
will close (Figure 9.7). The new analysis period will appear on the Study Tree, under
the Analysis Periods folder.

“
% Save Analysis Period ——

Old Name: RR_Feb1986

| Mame: RR_Feb1986

Description: Copy of RR_Feb1936

®
Ok Cancel

igure 9.7 Save Analysis Period As Dialog Box

Delete from Study
To delete an analysis period study:

1. The user can delete an individual analysis period by using the Delete from Study option.
From the HEC-WAT main window (Figure 9.1), from the Study Tree, from the Analysis
Periods folder, right-click on an analysis period. From the shortcut menu (Figure 9.5),
click Delete from Study.

2. A Confirm Manager Delete message window will appear, checking to see if the user
really wants to delete the selected analysis period. Click Yes to delete the analysis
period. The message window will close and the name of the selected analysis period is
no longer displayed under the Analysis Period folder in the Study Tree.

Analysis Period Properties

The properties of an analysis period include the name, description, when the analysis period was
modified, who created the analysis period, when the analysis period was created, and the file that
contains the analysis period data. To view the properties of an analysis period, from the
individual analysis period shortcut menu (Figure 9.5), click Properties. The Properties for
AnalysisPeriodName dialog box will open (Figure 9.8).

% Properties for RR_Feb198

Name: RR_Feb1386

Description:

Modified Time: | sat Jun 10 09:07:49 PDT 2017
Created By: gOhecprb
Create At Tue Nov 03 09:49:53 PST 2015

File: C:\Users\qOhecprb\DesktopW480\RussianRiver_Chapter 7watiaps\RR_Feb1986.wap E

Class: hecz.wat model WatAnalysisPeriod

igure 9.8 Properties for AnalysisPeriodName Dialog Box
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9.2 Analysis Period - Modifiers

Now that the user has created an analysis period for an HEC-WAT simulation, HEC-WAT
provides several methods for modifying the analysis period time window within a simulation.
Modifying the simulation time window is a way to make a simulation run faster or help make
simulations more stable by adjusting the time window for each model that is part of an HEC-
WAT simulation. For example, a reservoir model may need to run for the entire time window,
but a hydraulic model may only need to run for a shorter time around the peak flow in order to
capture maximum flow and inundation.

There are three options available for modifying the simulation time window: Time Window
Adjustment (Section 9.2.1), Time Window Modifier (Section 9.2.2), and Time Window
Interval Generator (Section 9.2.3). The Time Window Adjustment and Time Window
Modifier options are available in both a deterministic and FRA compute, while the Time
Window Interval Generator option is only available in a deterministic compute.

9.2.1 Time Window Adjustment

The Time Window Adjustment option (Figure 9.9) provides the user with simple methods to
adjust the simulation time window for a specific model. The user can independently adjust the
start and end dates and times of a simulation time window using one of two options: No Change
and Relative. The time window adjustment modifies the simulation time window based on date
shifts. The time window adjustment feature is available for both deterministic and FRA compute
types, and can be used in conjunction with the Time Window Modifier (Section 9.2.2). The
Time Window Modifier allows users to also alter the simulation time window, but based on
model alternative results (e.g., adding or subtracting days relative to the date and time of a peak
flow or stage) instead of date shifts. From the Simulation Editor (Figure 9.9), the user can apply
time window adjustment options as follows:

MName: Without Project Conditions-RR_Feb1986

Description:

Simulation

Alternative: Without Project Conditions

Analysis Period: | RR_Feb1986 Years in Time Window:

Run Directory: C\Users\gOhecprb\DesktopW4a0\RussianRiver_Chapter 7\runs\Without_Project_Conditions\RR_Feb1986\

Program Order: :Default | | New.

F Part: Without PrRR_Feb1986
Models

Program Alternative Simulation Time Window Last Com... | Needs To
Time Window Adjustment Compute
HMS .J (RUN)Feb_1986 Simulation Window Edit... 09JUMN201...
ResSim B calibrate Simulation Window Edit... 09JUMN201...
RAS E Base for Real Time forecasting Simulation Window Edit... 09JUN201...
FlA H GridsAndxSecsAlternative Simulation Window Edit... 10JUINZ0T...

igure 9.9 Simulation Editor — Time Window Adjustment
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1.

From the HEC-WAT main window (Figure 9.1), from the Study Tree, from the
Alternatives node, from the Simulation folder, right-click on a simulation. From the
shortcut menu click Edit Simulation.

The Simulation Editor will open (Figure 9.9). From the Models table, from the Time
Window Adjustment column, click Edit. The Time Window Adjustment Editor
(Figure 9.10) will open.

¥ Time Window Adjustment Edito

Start End
;Relai.ive vi :Nn Change
Mo Change

Relative

Hours

Cancel

igure 9.10 Time Window Adjustment Editor

For the Start and End of the time window, there are two options — No Change and
Relative. These options can be selected independently for the Start and End times. For
example, the user could select Relative for Start and No Change for End.

e No Change (Default) — The start or end of the simulation time window will not be
adjusted (Figure 9.11).

¥ Time Window Adjustment Edito

Start End
Mo Change : ¥ MNocChange

igure 9.11 Time Window Adjustment Editor — No Change

e Relative — The start or end of the simulation time window can be adjusted by
adding or subtracting days and hours (Figure 9.12).

:Fielati'u'e ‘r:
Days 0
Hours =

Figure 9.12 Time Window Adjustment Editor — Relative
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The start and end times of the Simulation Time Window can be adjusted
independently (Figure 9.13). Negative values for the number of days and hours
will move a date backward in time. For example, a value of minus one day will
shift the date from May 15 to May 14. Positive values for the number of days and
hours will move a date forward in time. For example, a value of plus one day will
shift the date from May 15 to May 16.

¥ Time Window Adjustment Ed'rtnr_

Start End
_Relati'u'e bl _Relati'u'e bl

Y

Days -101%

Hours g2

Cancel ]

Figure 9.13 Time Window Modifier Editor - Relative -Example

Important: The time window can be shortened or lengthened using the Relative
option. If the time window is lengthened, however, there is a risk that subsequent
model alternatives in the compute sequence will not have data for the entire time
window and may fail to compute. The user should also be aware that it is possible
to generate overlapping start and end times, through either an incorrect selection of
dates for the relative Time Window Adjustment option or through a combination
of a Time Window Modifier alternative (Section 9.2.2) and a Time Window
Adjustment. A simulation will fail if the start and end times overlap.

4. An example application of a time window adjustment follows. From the Time Window
Adjustment Editor the user has selected the Relative option to adjust the time window
(Figure 9.13). In the Start box, the user selected Relative from the list, entered the
number of hours to add to the simulation time window in the Hours box. In the End
box, the user selected Relative from the list, entered the number of days and hours to
adjust the simulation time window in the Days and Hours boxes. Click OK, the Time
Window Adjustment Editor (Figure 9.13) closes, and now on the Simulation Editor,
from the Models box, the Time Window Adjustment cell for the RAS model alternative
displays the new simulation time window for the RAS model alternative (Figure 9.14).
When the simulation computes, only HEC-RAS will have a modified simulation time
window.

5. Click OK, the Simulation Editor (Figure 9.14) will close.

9.2.2 Time Window Modifier

The Time Window Modifier has greater flexibility than the time window adjustment and can be
used to modify the simulation time window based on flow, stage, or elevation. The modification
can be relative to a threshold, a peak value, or through a script. If a time window modifier
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H

Name: Without Project Conditions-RR_Feb1986

Description:

Simulation

Alternative: Without Project Conditions

Analysis Period: RR_Feb1986 Years in Time Window:

Run Directory: C:\Users\gOhecprb\DesktopW480\RussianRiver_Chapter TirunsWithout_Project_Conditions\RR_Feb19861

Program Order: | pefault

F Part: Without PrRR_Feb1986
Models

Program Alternative Simulation Time Window Last Computed Meeds To
Time Window Adjustment Compute

HMS .ﬂ (RUN)Feb_1986 Simulation Window Edit... 09JUN2017, 16:12

ResSim calibrate Simulation Window Edit... 09JUNZ2017, 16:12
Base for Real Time forecasting Simulation Window (+8H), (-10D, +8H) 09JUN2017, 16:37
ﬁ GridsAndXSecsAlternative Simulation Window Edit... 10JUNZ2017, 16:23:35

igure 9.14 Simulation Editor — Example Time Window Adjustment — Relative

alternative is used for the study, make sure the time window modifier plug-in has been enabled
for the study (Chapter 4, Section 4.1.5). The user creates a Time Window Modifier
Alternative (Figure 9.15) and sets up the options. To use a time window modifier alternative in
an HEC-WAT simulation, the program order (Chapter 11, Section 11.1) for the simulation must
include a time window modifier in the compute sequence.

Mame:

Description:

Ok ] [ Cancel

igure 9.15 Create New Time Window Modifier Alternative Dialog ox

One or more time window modifier alternatives can be used in a simulation, and each time
window modifier alternative must be linked to an output time-series from a model alternative
that is part of a simulation. For example, a time window modifier alternative could be inserted
between an HMS model alternative and an RAS model alternative in a simulation to shorten the
RAS model alternative's runtime. The time window modifier would be linked to a flow time-
series from the HMS model alternative, which runs for the entire analysis period and comes
before the time window modifier in the simulation. Based on user-specified criteria and HMS
flow results, the time window modifier would then determine and pass a shortened run time
window to the RAS model alternative. The time window modifier feature is available for both
deterministic and FRA compute types, and can be used in conjunction with the time window
adjustment feature.
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Create a time window modifier alternative:

1.

From the HEC-WAT main window (Figure 9.1), from the Study Tree, from the Models
node, right-click on TimeWindowModifier (if 7TimeWindowModifier does not display,

the time window modifier plug-in (Chapter 4, Section 4.1.5) has not been enabled for the
study). From the shortcut menu click New.

The Create New Time Window Modifier Alternative dialog box will open (Figure
9.15). In the Name box, enter a name (required) for the time window modifier
alternative. Optionally (but recommended), the user can enter a description in the

Description box.

Click OK, the Create New Time Window Modifier Alternative dialog box will close
(Figure 9.15) and the Time Window Modifier Alternative Editor will open (Figure

9.16).

% Time Window Modifier Alternative Edito‘ o

= | (1](a] 1or1[w][m]
®

Name: ForRAS

Description:

Model | Script

Input Data Parameters

5 Flow _ Stage

Threshold Crossing

Pre-Peak (cfs):
Post-Peak (cfs):
Search Method: 5 Outfrom Peak

Minimum Time Window
Start Relative to Peak
Days

Hours

Maximum Time Window
Start Relative to Peak

Days

Hours

_ Elevation

|:| Threshold is percentage of value at peak

_ In from Edges

End Relative to Peak
Days

Hours

End Relative to Peak
Days

Hours

ok ||

Cancel l ’

Figure 9.16 Time Window Modifier Alternative Editor

By default, the Time Window Modifier Alternative Editor opens with the Model tab
selected. From the Model tab, the user is given choices to adjust the simulation time
window by either a flow threshold or a time window relative to the peak of a time-series.
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The Input Data Parameter box (Figure 9.16) contains three options: Flow, Stage, and
Elevation. Flow is selected by default when a new time window modifier alternative is
created, but the user can also select either Stage or Elevation. The parameter type is used
to filter the list of model results in the Model Linking Editor (Chapter 12) to only those
specified here in the Time Window Modifier Alternative Editor.

There are four options for modifying the time window: Threshold Crossing, Minimum
Time Window, Maximum Time Window and Script. Input information for the first
three options is organized in separate boxes on the Model tab, and the Script option is a
tab. The time window modifier checks for input and applies each option in the order that
the options are displayed, meaning the threshold crossing is checked first, then minimum
time window, maximum time window and finally script. As each option is applied, the
time window is modified further. If input data has not been provided for one of the
options, the time window modifier carries the existing time window forward to the next
option without modification. The next option in the sequence is then checked for input
data, and if data is available, the time window is modified accordingly. This process
continues until all four options have been checked for input data and a final modified
time window is produced.

e The Threshold Crossing option (Figure 9.17) shortens the analysis period time
window based on user-defined thresholds relative to the peak value of a time-series.
The user can define both a pre- and post-peak threshold using either absolute values
or a percentage of the peak value. The user can also choose to define only one
threshold, either pre- or post-peak. If percentage-based thresholds are desired, the
user must select Threshold is percentage of value at peak (Figure 9.17). A Search
Method (Figure 9.17) is also specified, with a default of Out from Peak, which
searches backwards in time from the peak when a pre-peak threshold is set, and

Threshold Crossing

Threshold is percentage of value at peak

Pre-Peak (cfs): 0.0
Post-Peak (cfs): 0.0
Search Method: (@) Out from Peak In from Edges

Figure 9.17 Time Window Modifier Alternative Editor — Threshold Crossing

searches forward in time from the peak when a post-peak threshold is set. The In
from Edges search method (Figure 9.17) searches forward in time from the start of a
time-series when a pre-peak threshold is set, and searches backwards in time from
the end of a time-series when a post-peak threshold is set. In all cases, the time
window is modified to match the time at which the designated threshold(s) are first
crossed. If the user-specified threshold(s) are never crossed, the original time
window is passed forward without modification.

e The Minimum Time Window option (Figure 9.18) is applied next, and can be used
to set a minimum time window based on the peak value from the linked time-series.
The user can enter Minimum Time Window values in a combination of Days and
Hours. This option expands the current time window, based on user inputs. For
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Minimum Time Window
Start Relative to Peak

Days

Hours

]
]

Y
-
Y
-

End Relative to Peak
Days

Haurs

AR 4]k

Figure 9.18 Time Window Modifier Alternative Editor — Minimum Time Window

example (Figure 9.18), a user may specify a start relative to peak of six days and an
end relative to peak of four days. If the time window passed to the Minimum Time
Window option includes six or more days before the peak and four or more days
after the peak, no adjustment will be made. However, if the initial time window
includes only three days before the peak and one day after the peak, the time window
would be expanded to include six days before the peak and four days after the peak
to match the requirements specified in the Minimum Time Window option.

Important: Because the Minimum Time Window option can expand a previously
defined time window, there is a risk that subsequent model alternatives in the
simulation that come after a time window modifier alternative in an HEC-WAT
compute sequence will be passed a time window that is larger than the input data of
those model alternative and the simulation will not complete. The user must
carefully check the logic defined for this option to ensure that it does not result in a
modified time window that extends beyond the data limits of the following model
alternatives in a compute sequence.

The Maximum Time Window option (Figure 9.19) is applied next and works in the
opposite way of the Minimum Time Window option. It shortens the time window
based on user-defined values for start and end times relative to the peak. The user
can enter Maximum Time Window values in a combination of Days and Hours.
For example, a user may specify a start relative to peak of four days and an end
relative to peak of two days. If the time window passed to the Maximum Time
Window option includes four or less days before the peak and two or less days after
the peak, no adjustment will be made. However, if the initial time window includes
ten days before the peak and five days after the peak, the time window would be
shortened to include four days before the peak and two days after the peak to match
the requirements specified in the Maximum Time Window option.

Maximum Time Window
Start Relative to Peak

Days ]

End Relative to Peak
Days 1

Y
-
FY
-

A[M (4™

Hours 0 Hours 0

Figure 9.19 Time Window Modifier Alternative Editor — Maximum Time Window

5. The script option (available from the Script tab) runs last and is described in the

following section. If the user is not applying the script option and the time window
modifier setup is complete, click OK, and the Time Window Modifier Alternative

Editor closes (Figure 9.16).

9-12



HEC-WAT User's

Manual

Chapter 9 — Time Window - Analysis Period

Script Tab

HEC-WAT provides a built-in scripting interface for defining a more complex time window
modifier. The user can create a Python script that will adjust the simulation time window based

on parameters and conditions the user selects. An example script is available for download from
the HEC-WAT webpage.

1. From the Time Window Modifier Alternative Editor, click the Scripts tab (Figure

9.20).

Name:

Annual Peaks_POR

Description:

Modell Script |

Script File:

srs/q0hecprb/Desktop/RR_FIRO_Finaltimewindowmod/scripts/Annual Peaks_POR.pl.)

. APlIs
)
!
| i
)

i
)
)
A
§
:
:
)
)
’
i
}

. ComputeCptions
. DSS

. HecTime

. TimeSeriesMath

. PairedDataMath

. DateTimeHolder

. PeakFinder

. RunTimeWindow

. Time Window Alternative

. Threshold TimeWindow Maodifier
. Compsite TimeWindow Modifier
. Expand to Include TimeWindow Modifie
. Cropping TimeWindow Modifier

. Relative TimeWindow Modifier

. Use Longer TimeWindow Modifier

DSS File API Pane

|

] [ »

< i

| »

Text Editor Pane

I ] 3

[ Insert in Script

I Compile Script ]

[

OK Apply

||

cancel ||

Figure 9.20 Time Window Modifier Alternative Editor — Script Tab

2. The name of the script (displays in the Name box, Figure 9.20) is the same as the time
window modifier alternative. Optionally, the user can enter a description in the
Description box (Figure 9. 20). To create a script, click Use Script, the Script File box
(Figure 9. 20) displays the location of where the file is stored.
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3. From the API (Application Programming Interface) Pane (Figure 9. 20), is a list of the
available APIs that a user can insert into a script. The user will decide which API needs
to be included in the script, expand the folder for that API (click the plus sign). From the
expanded list, the user will select the appropriate item that needs to be included in the
script. Once an item is selected, click Insert in Script, and the format for the selected
item will appear in the Text Editor Pane (Figure 9. 20).

4. The Text Editor Pane (Figure 9. 20) is a basic editor where the user can create and edit a
script. The editor supports the standard Windows® keys for Select All (Ctrl-A), Cut
(Ctrl-X), Copy (Ctrl-C) and Paste (Ctrl-V) operations. By right-clicking in the Text
Editor Pane, a shortcut menu is available, that also supports the previously listed
operations, plus Undo and Redo. Below the Text Editor Pane, by clicking Compile
Script, the user can check the script for Python code syntax errors.

5. When editing a script, from the Text Editor Pane (Figure 9. 20), the user will need to
select the appropriate text in the script where revisions might be made. Then, using the
API Pane (Figure 9. 20), the user can add items to the script in several ways. One way is
described in Step 3 by clicking Insert in Script. The user can also double-click on an
item in the API Pane, the format for the selected item will be inserted at the current
cursor position in the text editor. Another way is by dragging an API item to a position
in the Text Editor Pane, this also causes the format for the selected item to be inserted
into the current cursor position in the text editor.

6. Arguments are placeholders for variables that the user must supply in the script. The user
needs to replace the placeholders (red parentheses) with an argument of appropriate
variables/objects that the user has created within the script. General information about an
API item can be viewed by hovering over an item in the API Pane, a yellow callout box
will display (Figure 9.21). More detailed information can be viewed by selecting an API
item and then pressing the F1 key, which displays a JavaDoc window (Figure 9.22).

Name [Annual Peaks_POR ~ | [i][a] 10r2|w][m]
=)

Description

|
Use Script

ScriptFile: ¢ p/IRR_FIRO_] Peaks_POR py [m]

mn

1

addCensiy(int

:U public void add(int time)

addMiny Adds a given amount of time to the current time. The amount of time added depends on the Time Increment value. The default is a minutes increme
* addSec
* adjustT{See Also

* cleanTi setTimeIncrement (int
# clone()
# compareTimes(hec.heclib.utiLHecTime)

# compareTo(ava.lang.Object) ~

i J » -

Insertin Script Compile Script

[ ok J[ cancet ][ mppw

Figure 9.21 API Pane — Displaying Information about an API Item
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b jarljavaDocs.hec.heclib.util. HecTime E

s add

public woid add(int time)

Adds a given amount of time to the current tune. The
amount of time added depends on the Time Increment
value. The default 15 a minutes increment

See Also:

Timelnc .
Scriptable API
addSeconds

public woid addSeccnds (int seconds)

igure 9.22 JavaDoc Window — Displaying More Detailed Information about an AI Item

5. When the script has been completed, click OK, the Time Window Modifier Alternative
Editor will close (Figure 9.20).

Simulation Editor

Now that a time window modifier alternative has been created, the user will decide on which
model alternatives to apply the time window modification. Note that multiple time window
modifier alternatives can be defined within one simulation, and conversely, multiple model
alternatives can reference the same time window modifier alternative.

1. From the HEC-WAT main window (Figure 9.1), from the Study Tree, from the
Alternatives node, from the Simulation folder, right-click on a simulation. From the
shortcut menu click Edit Simulation.

2. The Simulation Editor will open (Figure 9.23), in the table, the Program column
(Figure 9.23) will contain the names of the software applications. The software
applications that display are determined by the selected program order (e.g., FRA_ Full
sequence) from the Program Order list (Figure 9.23). If TimeWindowModifier is not
listed in the Program column, the selected program order does not include
TimeWindowModifier (Chapter 11, Section 11.1). The Alternative column will contain
the time window modifier alternative name (i.e., Minimum Length FRA) used in the
compute sequence for the selected simulation.
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% Simulation Editor !
Name: Base_FRA

Description

Simulation | FRA | Gutput

Alternative Existing Conditions

Analysis Period: Fra Years in Time Window:

Run Directory C:\Users\qOhecprb\Deskiop\RR_FIRO_Finaliruns\Existing_Conditions\FRAL

Program Order:

:FRA_FUH seguence

F Part: Existing C:FRA
Models

Hydrologic Event Alternative: [Ifg RR_Precipitation

Program Alternative Simulation Time Window Last Computed Needs To
Time Window Adjustment Compute
HMS .J (MCA)Russian River FRA Simulation Window Edit...
ResSim Bl Baseline_F Simulation Window Edit...
TimeWindowModifier @ Q\ Minimum Length_FRA Simulation Window Edit

RAS FRA 1 Minimum Length_FRA Edit...
FIA 3l sDDepthGridonly (1 Minimum Length_FRA Edil...

Cancel

igure 9.23 Simulation Editor — Simulation with Time Window Modifier Alternative

3. For a model alternative to use a time window modifier alternative, from the Simulation
Time Window column (Figure 9.23), from a cell associated with a software application
(e.g., RAS) that is located below the TimeWindowModifier in the table (Figure 9.23), click
the cell, a list of available time window modifier alternatives will display, select the name
for the appropriate time window modifier alternative (i.e., Minimum Length FRA).

Important: Connecting a model alternative to a time window modifier alternative in the
Simulation Editor modifies the simulation time window for that model alternative,
either by shortening or expanding it. As a best practice, subsequent model alternatives in
the simulation should generally be connected to the same time window modifier
alternative to ensure that those model alternatives simulation time windows match that of
prior model alternatives. If the simulation time windows of the subsequent model
alternatives are not modified, there is a risk that those model alternatives time windows
will be larger than the previous model alternative. This could mean that adequate input
data might be unavailable for those model alternatives and the simulation will not
complete.

4. When this example simulation computes, the simulation time window will be modified
for the model alternatives connected to the time window modifier alternative (i.e.,
Minimum Length FRA) in the Simulation Editor (Figure 9.23).

5. Click OK, the Simulation Editor (Figure 9.23) will close.

9.2.3 Time Window Interval Generator

Models can run on a continuous basis in a deterministic simulation. An analysis period can be
one year or one hundred or more years, based on the boundary condition data available for model
simulations and the type of analysis. HEC-FIA is an event based software application, and when
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HEC-FIA is used within a multi-year deterministic simulation, damage and life loss are only
computed for the maximum flood event within the analysis period. If the user is interested in
average annual damage (damage computed for each year and then averaged) within a
deterministic compute that spans multiple years, the time window interval generator must be
used to create annual time windows within an analysis period. The time window interval
generator feature is only available for the deterministic compute type. The user creates a Time
Window Interval Generator Alternative (Figure 9.24) and adds the alternative to the user
created program order for an HEC-WAT simulation. To use a time window interval generator
alternative in an HEC-WAT simulation, the program order (Chapter 11, Section 11.1) for the
simulation must include a time window interval generator in the compute sequence.

¥ Create New Time Window Interval Generator Alternative ﬁ

Mame:

Description:

Figure 9.24 Create New Time Window Interval Generator Alternative Dialog Box

The time window interval generator alternative sets the simulation start time equal to the analysis
period start time included in the simulation. During the simulation compute, any model
alternatives listed above the time window interval generator alternative in the compute sequence
for the simulation will run continuously for the entire analysis period. However, any model
alternatives listed after the time window interval generator alternative in the compute sequence
will run independent simulations that are broken up by years. Results are stored for each
individual year within the analysis period in the results DSS file. The time window modifier
model alternative (Section 9.3.2) can be used following a time window interval generator
alternative in a program order to further shorten the time window parameters (e.g., shorten the
time window to ten days before the peak flow and three days after the peak flow) within each
year.

For example, the time window interval generator alternative can be used so that the user could
compute average annual damage within a deterministic simulation that spans fifty-years. The
program order would consist of the time window interval generator alternative (if Time-Window
Interval Generator does not display, the time-window interval generator plug-in (Chapter 4,
Section 4.1.5) has not been enabled for the study), followed by the HEC-RAS and HEC-FIA
software applications. If a fifty-year analysis period was selected, from 01 Jan 1950 to 31 Dec
1999, then the time window interval generator alternative would create fifty separate time
windows within the overall analysis period. The RAS and FIA model alternatives would run
independently for each of the fifty years, with results reported in separate event folders for each
year. Time window adjustment(s) or time window modifier alternative(s) could be used within
each year to further shorten the model simulation time windows.

To create a new time window interval generator alternative:

9-17



Chapter 9 — Time Window - Analysis Periods HEC-WAT User's Manual

1. From the HEC-WAT main window (Figure 9.1), from the Study Pane, expand the
Models folder. Right-click on Time-Window Interval Generator (if Time-Window
Interval Generator does not display, the time-window interval generator plug-in (Chapter
4, Section 4.1.5) has not been enabled for the study), and from the shortcut menu, click
New. The Create New Time Window Interval Generator Alternative dialog box will
open (Figure 9.24).

2. In the Name box (Figure 9.24), enter a name for the time window interval generator
alternative. Enter a description (optional, but recommended) in the Description box.

3. Click OK. The Create New Time Window Interval Generator Alternative dialog box
will close (Figure 9.24), and the Time-Window Interval Generator Editor will open

(Figure 9.25). The newly created time window interval generator alternative will be listed
in the Content Pane of the HEC-WAT main window (Figure 9.1).

% Time-Window Interval Generator Editor - ﬁ
Name: Example_TWIG_ALT|

Description:

Start Date

G Use Simulation Start Time

[ || cancel |

Figure 9.25 Time-Window Interval Generator Editor

4. Inthe Time-Window Interval Generator Editor (Figure 9.25) there is currently only
one option available for the Start Date, Use Simulation Start Time, which is
automatically selected. If the analysis period begins on October 1, then the event time
windows would line up with the standard water year. If the analysis period begins on
January 1, then the event windows would line up with the calendar year. When a time
window interval generator alternative is included in a simulation, the simulation time
window passed to subsequent model alternatives in the compute sequence is discretized
into a series of annual events, with the start date of the first event set equal to the Start
Date of the analysis period associated with the simulation. If using a time window
modifier alternative to further shorten the annual time windows is being considered, place
the time window modifier alternative after the time window interval generator alternative
in the compute sequence.

5. Click OK, the Time-Window Interval Generator Editor (Figure 9.25) will close. A
time window interval generator alternative has now been created.

Simulation Editor

Now that a time window interval generator alternative has been created, the user will decide on
which model alternatives to apply the time window interval generator alternative. Note that
multiple time window interval generator alternatives can be defined within one simulation, and
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conversely, multiple model alternatives can reference the same time window interval generator
alternative.

1.

From the HEC-WAT main window (Figure 9.1), from the Study Tree, from the
Alternatives node, from the Simulation folder, right-click on a simulation. From the
shortcut menu click Edit Simulation.

The Simulation Editor will open (Figure 9.26). In the table, the Program column
(Figure 9.26) will contain the names of the software applications. The software
applications that display are determined by the selected program order (e.g., POR _Full
sequence) from the Program Order list (Figure 9.26). If Time-Window Interval
Generator is not listed in the Program column, the selected program order does not
include Time-Window Interval Generator (Chapter 11, Section 11.1). The Alternative
column will contain the time-window interval generator alternative name (i.e., Annual)
used in the compute sequence for the selected simulation.

Name: Base_POR_Full

|| Description

Simulation | Qutput

Alternative Existing Conditions

Analysis Period: | pPoR_Full Years in Time Window:

Run Directory C\Users\glhecprb\Deskiop\RR_FIRC_Final\runs\Existing_Conditions\POR_Fulll

Pragram Order: :F'DR_FuH sequence

F Part: Existing C:POR_Full
Models

Program Alternative Simulation Time Window Last Computed Meeds To
Time Window Adjustment Compute
HMS .ﬁ (RUM)Basin Average 60 yr Simulation Window Edit 31DEC1899, 24:00
ResSim E"] Baseline Simulation Window Edit... 31DEC1899, 24:00
Time-Window Interval Generator Annual Simulation Window Edit... 31DEC1899, 24:00
TimeWindowModifier @ ﬁ Annual Feaks_POR Simulation Window Edit... 31DEC1899, 24:00

RAS POR (\ Annual Peaks_POR Edit... 31DEC1899, 24:00
FIA 3 sDLUR (1 Annual Peaks_POR Edit... 31DEC1899, 24:00

igure 9.26 Simulation Editor — Simulation with Time Window Interval Generator Alternative

When this example (Figure 9.26) simulation computes, once the HMS and ResSim model
alternatives have run using the defined simulation time window, the time window interval
generator alternative (i.e., Annual) will create annual time windows (events) within the
simulation time window. The time window modifier alternative (i.e., AnnualPeaks
_POR) will modify the simulation time window for the model alternatives below the time
window modifier alternative in the Simulation Editor (Figure 9.26).

Note: When using a time window interval generator alternative and a time window
modifier alternative, the sequence should be the time window interval generator

alternative first and the time window modifier alternative second (Figure 9.26).

Click OK, the Simulation Editor (Figure 9.26) will close.
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9.3 Analysis Periods — Alternative and Simulation
Manager

Analysis periods can also be managed from the Alternative and Simulation Manager, which is
covered in in the following sections.

9.3.1 Create an Analysis Period

1. From the HEC-WAT main window (Figure 9.1), from the WAT Tools toolbar, click ]
The Alternative and Simulation Manager will open (Figure 9.27).

% Alternative and Simulation Manage

File Edit View
AQ k[Ees|h
) Analysis Periods
Alternatives
RR_Feb1986 RR_Jan1995
HWS (RUN)Feb 1986 w [HMS (RUMN}Jan 1935 -
) : - RessSim calibrate * |[ResSim calibrate -
LT AR IETTITTE RAS Base for Real Time forecasting w |[RAS Base for Real Time forecasting -
FIA GridsAndXSecsAlternative w [FIA GridsAndXSecsAlternative -
OK ] I Cancel Apply

Figure 9.27 Alternative and Simulation Manager

2. From the Alternative and Simulation Manager toolbar, click ) ; or from the File
menu, point to Analysis Periods, click New; or, from the table (Figure 9.27), right-click
on the Analysis Periods header, from the shortcut menu (Figure 9.2), click New. The
Create New Analysis Period dialog box will open (Figure 9.3).

3. In the Name box (Figure 9.3), enter a name (required) for the analysis period. Optionally
(but recommended), the user can enter a description in the Description box (Figure 9.3).

4. In the Time Window box (Figure 9.3), enter a start date in the Start Date box and a start
time in the Start Time box. Enter the end date of the time window in the End Date box,
and enter the end time in the End Time box.

5. Click OK. The Create New Analysis Period dialog box (Figure 9.3) will close. The

new analysis period is now displayed on the Study Tree, under the Analysis Period
folder (Figure 9.1).

9.3.2 Delete Analysis Period(s)

1. From the Alternative and Simulation Manager (Figure 9.27), from the File menu, point
to Analysis Periods, click Delete from Study.
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2. The Delete Analysis Period(s) dialog box will open (Figure 9.4). This dialog box allows
the user to delete one or more analysis periods at one time. From the Existing box select
the analysis periods to be deleted. To select more than one, hold down the Shift key
before selecting the analysis periods. The names selected will display in the Name field
of the Delete Object box. Click Delete, a warning message box will appear, checking to
see if the user really wants to delete the selected analysis periods, click Yes.

3. The Delete Analysis Period(s) dialog box will close (Figure 9.4) and the selected
analysis periods are no longer displayed under the Analysis Period folder in the Study
Tree.

9.3.3 Individual Analysis Periods

When an analysis period has been created, from the Alternative Simulation Manager (Figure
9.27), from the table, right-click on the header that contains the name of the individual analysis
period(s). By right-clicking on an analysis period, a shortcut menu (Figure 9.5) becomes
available. From the shortcut menu the user can perform various functions on individual analysis
periods.

Edit
To edit an analysis period:

1. From the Alternative and Simulation Manager (Figure 9.27), from the table, right-click
on the header that contains the name of the individual analysis period. From the shortcut
menu (Figure 9.5), click Edit. Alternatively, from the Alternative and Simulation
Manager (Figure 9.27), from the Edit menu, click Analysis Periods. Either way, the
Analysis Period Editor will open (Figure 9.6).

2. The user can edit any of the analysis period data from the editor. Once the edits are done,
click OK. The Analysis Period Editor will close (Figure 9.5).

Save

When an analysis period has been changed and the Analysis Period Editor has been closed, the
user can save the analysis period information. From the Alternative and Simulation Manager
(Figure 9.27), from the table, right-click on the header that contains the name of the individual
analysis period. From the shortcut menu (Figure 9.5) click Save.

Save As

To make a copy of an analysis period:

1. From the Alternative and Simulation Manager (Figure 9.27), from the table, right-click
on the header that contains the name of the individual analysis period. From the shortcut
menu (Figure 9.5) click Save As.
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2. The Save Analysis Period As dialog box will open (Figure 9.7). In the Name box, enter
a name for new analysis period. Click OK, the Save Analysis Period As dialog box will
close (Figure 9.8). The new analysis period will appear on the Study Tree, under the
Analysis Periods folder.

Delete From Study
To delete an individual analysis period:

1. From the Alternative and Simulation Manager (Figure 9.27), from the table, right-click
on the header that contains the name of the individual analysis period. From the shortcut
menu (Figure 9.5) click Delete from Study.

2. A Confirm Manager Delete message window will appear, checking to see if the user
really wants to delete the selected analysis period, click Yes. The message window will
close and the name of the selected analysis period is no longer displayed under the
Analysis Period folder in the Study Tree.

Analysis Period Properties

The properties of an analysis period include the name, description, when the analysis period was
modified, who created the analysis period, when it was created, and the file that contains the
analysis period data. From the Alternative and Simulation Manager (Figure 9.27), from the
table, right-click on the header that contains the name of the individual analysis period, from the
shortcut menu (Figure 9.5), click Properties. The Properties for AnalysisPeriodName dialog
box will open (Figure 9.8).
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CHAPTER 10

Create and Manage Alternatives

10.1 Overview

The start of most studies involves defining the problem, establishing the scope, and formulating
alternative solutions to be evaluated. HEC-WAT will help define alternatives through schematic
representations, model alternative identification, and compute sequencing. An alternative in
HEC-WAT is a representation of the physical and operational system, and groups a schematic
with different measures, operations, and model alternatives. For example, one alternative could
be a "current conditions" alternative that represents the current condition in the study area,
including the current reservoir operational scheme. Additional alternatives could be some future
condition, which represents changes to land use, and alternatives representing differing reservoir
operational schemes or flood damage reduction measures. The alternative framework within
HEC-WAT facilitates creation of simulations across all defined alternatives (using the same
analysis period for each), and comparison of model alternative results.

10.2 Default Alternative — Without Project Conditions

When an HEC-WAT study is created (Chapter 4, Section 4.1.1), a default alternative is generated
(Figure 10.1). By default, this alternative is given the name Without Project Conditions, the user
can select several other name choices, or, a user can provide a name for the default alternative.

Select Default Alternative Mame

Existing Conditions
@ Without Project Conditions
Alternative 1

Other:

Figure 10.1 Default Alternative Name

Once the study is created, a schematic map window opens in the Desktop Pane (Chapter 3).
The first action following the creation of the default alternative should be to define the default
schematic (Chapter 6). After defining the default schematic, analysis periods and simulations
can then be created for the default alternative.

10.3 Alternatives - Alternative and Simulation Manager

After the default alternative has been created, the remaining alternatives that have been identified
by the study team need to be developed. The Alternative and Simulation Manager (Figure
10.2) can be used for organizing and developing alternatives. The Alternative and Simulation
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¥ Alternative and Simulation Manage E

File Edit View

Alternatives Analysis Periods
Without Project Conditions

Ok ” Cancel ” Apply

Figure 10.2 Alternative and Simulation Manager

Manager (Figure 10.2) provides a convenient way to organize and develop the main components
for an HEC-WAT study — alternatives, analysis period (time window), and simulations. The
Alternative and Simulation Manager has three areas where the user can access commands that
will allow the user to create, delete, and rename alternatives. These areas are the Table,
Toolbar, and Menu Bar. The Table allows organization of a study's alternatives; a way to track
the state of datasets needed for each model, create analysis periods, and create simulations.

To access the Alternative and Simulation Manager, from the HEC-WAT main window
(Figure 10.3), from the WAT Tools toolbar, click . Alternatively, from the Edit menu, click
Alternative and Simulation Manager. From either method the Alternative and Simulation
Manager will open (Figure 10.2).

10.3.1 Create an Alternative

To create an alternative:

1. From the Alternative and Simulation Manager (Figure 10.2), right-click on the
Alternatives header in the table, from the shortcut menu (Figure 10.4); or from the
toolbar click |4]; or from the File menu, point to Alternatives, click New.

2. The Create New Alternative dialog box will open (Figure 10.5). In the Name box enter
the name (required), and in the Description box, enter a description (optional, but
recommended).
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¥ HEC-WAT - RussianRive

File Edit View Maps Compute Results Tools Window Help

FoRid@es>aBEET: daNE@E
4

> RussianRiver *
(1% Atternatives
(- without Project Conditions:
i L simulations

% Schematic: Without Project Conditions

B~

:-
BT Ressim

(4]

2]

L4

a

Bnex = %

Analysis Periods
# No Additional Content

7 T
Contact Manager saved to C:\Users\qgf pl p! /_WAT_Study'R R xml
ModelAlternative Info Manager saved fully to C:\Users\qOt b\D p! i WAT_Study\Ri RiverimodelAltinfo_xml
Plugin HEC-SSP failed to save its Project.

Study RussianRiver saved.

Map C-/U p/Mew_WAT_Study/R Ri R_CommanC: _shp added to Schematic: Without Project Conditions
Without Project Conditions saved successfully to C:\Users\gOhecprb\Desktop\New_WAT_Study\RussianRiver\Without_Project_Conditions.sch

Study | Maps | Schematic Messages
Coordinates: 7780916 east, 7061409 north 300

Figure 10.3 HEC-WAT Main Window

4 [

AQ L|[Eea|ly
I

Alternatives
Without Project Condi

A New.. B
#  Delete from Study...

Figure 10.4 Alternatives Shortcut Menu

o . [—
e

Mame: WithLevee

Description: | eyee at Guerneville ()

Schematic. | withLevee -
|meemeses

=Create Mew Schematic=
WithLevee
Without Project Conditions h

igure 10.5 Create New Alternative Dialog Box
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3. Each alternative requires a schematic to provide the layout of the study area measures and
components (Chapter 6). From the Schematic list, select a previously defined schematic
(proceed to Step 4), or create a schematic for the alternative (see Step 6).

4. Click OK, if there is no map window open in the Desktop Pane, the Create New
Alternative dialog box (Figure 10.5) will close and an alternative map window will open
in the Desktop Pane.

5. If amap window is open in the Desktop Pane, the Select Map dialog box will open
(Figure 10.6). The user can choose whether to open the alternative map window in the
current map window or in a new map window, click OK. The Select Map dialog box
(Figure 10.6) and the Create New Alternative dialog box (Figure 10.5) will both close,
and the map window for the new alternative will appear in the Desktop Pane.

T

() New Map Window

(@) Existing Map Window

Schematic: Without Project Conditions

OK Cancel

igure 10.6 Select Map Dialog Box ..

6. If a schematic needs to be created for the alternative, from the Schematic list (Figure
10.5), click <Create New Schematic>. Click OK, a warning message appears letting the
user know that a schematic was not selected, and asks the user to create a new schematic,
click Yes. The Create New Schematics dialog box will open (Figure 10.7). The name
of the alternative will appear in the Name box for the new schematic. The user can
accept this name or enter a name for the schematic in the Name box. The user can also
enter a description in the Description box (optional, but recommended).

| Create New Schematics

MName: WithLevee

Description: Levee at Guefnaville  [LJ

Stream Alignment | Straam Alignment v

[ DK ] [ Cancel ]

igure 10.7 Create New Schematics Dialog Bx

10-4



HEC-WAT User's Manual Chapter 10 — Create and Manage Alternatives

7. Click OK, if there is no map window open in the Desktop Pane, the Create New
Schematics dialog box (Figure 10.7) will close and an alternative map window will open
in the Desktop Pane (Figure 10.8). The user will need to add measures for the new
schematic (Chapter 6).

Ed

CHENENEN *2 CEEE

Figure 10.8 Alternative Map Window

8. If a map window is open in the Desktop Pane, the Select Map dialog box will open
(Figure 10.6). The user can choose whether to open the alternative map window in the
current map window or in a new map window, click OK. The Select Map dialog box
(Figure 10.6) and the Create New Schematics dialog box (Figure 10.7) will both close,
and the map window for the new alternative will appear in the Desktop Pane.

9. The alternative name will now appear in the table on the Alternative and Simulation
Manager, under the Alternatives column header (Figure 10.9).

% Alternative and Simulation Manage_ —

File Edit View

AQ 5| Ees |k
Alternatives Analysis Periods
Without Project Conditions
With Levee
NewResemnoir

[ 0K ” Cancel H Apply l

Figure 10.9 Alternative and Simulation Manager — Additional Alternatives
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10.3.2 Delete Alternatives

To delete alternatives from a study:

1. From the Alternative and Simulation Manager (Figure 10.9), right-click on the
Alternatives header in the table, from the shortcut menu (Figure 10.4); or from the File
menu, point to Alternatives, click Delete from Study, the Delete Alternative(s) dialog
box will open (Figure 10.10).

Existing

Mame Description

With Levee Levee at Guerneville
Without Project Conditio...

Delete Object
Mame: MewResernvoir

Description:

’ Delete ” Cancel

igure 10.10 Delete Alternative(s) Dialog Box

2. From the Existing list select alternative(s), in the Delete Object box (Figure 10.10) the
name(s) and descriptions of the selected alternative(s) will appear.

3. Click Delete, a warning message will appear asking the user if the user really wants to
delete the selected alternative(s). Click Yes, the warning message will close, the Delete
Alternative(s) dialog box will close (Figure 10.10), and the selected alternative(s) will no
longer appear under the Alternatives column of the Alternative and Simulation
Manager (Figure 10.9).

10.3.3 Individual Alternatives

The individual alternative shortcut menu (Figure 10.11) is available from the Alternative and
Simulation Manager (Figure 10.9), by right-clicking on an alternative name in the table. This
shortcut menu allows the user to view the selected alternative in a map window, save, make a
copy, delete from the study, and view the properties of the alternative. The following sections
provide further details.
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Alternatives

RFR_Feb1986

Without Project Conditions

Display in Map Window_ ||

Save .
|

Save As..
Delete From Study

B X MO

Properties...

Figure 10.11 Alternative and Simulation Manager — Individual Alternative Shortcut Menu

View

To view an alternative in a map window:

1.

From the Alternative and Simulation Manager (Figure 10.9), right-click on an
alternative in the table. From the individual alternative shortcut menu (Figure 10.11),
click Display in Map Window.

If there is not a map window open in the Desktop Pane, the alternative map window for
the alternative will open in the Desktop Pane. From the alternative map window the user
can edit the stream alignment, measures, impact areas, and adjust background maps
associated with the alternative.

If a map window is open in the Desktop Pane, the Select Map dialog box (Figure 10.6)
will open. The user can choose whether to open the alternative map window in the
current map window or in a new map window, click OK. The Select Map dialog box
(Figure 10.6) will close, and the alternative map window for the selected alternative will
appear in the Desktop Pane.

Save

To save an alternative, from the individual alternative shortcut menu (Figure 10.11), click Save.
Any changes that have occurred to the selected alternative will be saved by HEC-WAT.

Save As

To make a copy from an existing alternative:

1.

From the individual alternative shortcut menu (Figure 10.11), click Save As. The Save
Alternative As dialog box will open (Figure 10.12). The information displayed in the
dialog box represents the alternative has been selected for copying.

2. In the Name box, enter the name (required) of the new alternative, and in the

Description box, enter a description (optional, but recommended).
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' r—

Old Name: |\without Project Conditions

Mame: NewResenvoif

Description: Copy of Without Project Conditions

ﬁ Create copy of Schematic: Without Project Conditions

_ Lse Schematic: Without Project Conditions

Ok Cancel

igure 10.12 Save Alternative As Dialog Box

3. The user can also choose to create a copy of the associated schematic (will create a new
schematic with the new alternative name) or use the associated schematic of the existing
alternative the user has selected to make a copy of.

4. The alternative name will now appear in the table on the Alternative and Simulation
Manager, under the Alternatives column header (Figure 10.9).

Delete from Study

To delete an alternative, right-click on an alternative in the table on the Alternative and
Simulation Manager (Figure 10.9), from the individual alternative shortcut menu (Figure
10.11), click Delete From Study. A Confirm Manager Delete warning message will appear
asking the user if you really want to delete the selected alternative. Click Yes, the warning
message will close. The alternative will no longer appear on the table in the Alternative and
Simulation Manager (Figure 10.9).

Alternative Properties

The properties of an alternative include the name, description, when the alternative was
modified, who created the alternative, when the alternative was created, and the file that contains
the alternative data. To view the properties of an alternative:

1. From the individual alternative shortcut menu (Figure 10.11), click Properties. The
Properties for AlternativeName dialog box will open (Figure 10.13).

2. For HEC-WAT Version 1.0, the properties for viewing are the name and description of
the selected alternative; the date and time the alternative was last modified (not the date
and time that individual models making up the simulation were last modified); the
location of the alternative file; and, the name of the file which contains information about
the alternative.
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¥ Properties for Without Project Conditions u

Mame: Without Project Conditions

Description:

Modified Time: | gat May 13 15:57:53 PDT 2017
Created By: qOhecprb
Create At Sat May 13 12:02:56 POT 2017

File: C\Users\q0hecprb\Desktop\New_WAT_Study\RussianRiverWithout_Project_Conditions walt E

Class: hec2.wat. model WatAlternative

Close

igure 10.13 Properties for AlternativeName Dialog Box

10.3.4 Toolbar

From the toolbar of the Alternative and Simulation Manager (Figure 10.9), the user can create
an alternative. Click 4A:, the Create New Alternative dialog box will open (Figure 10.5). The

iy

steps for creating an alternative are the same as in Creating an Alternative Section 10.3.1.

10.3.5 Menu Bar

From the Menu Bar of the Alternative and Simulation Manager (Figure 10.9), the user can
create and delete alternatives (Sections 10.3.1 and 10.3.2).

10.3.6 ToolTips

From the Alternative and Simulation Manager (Figure 10.14) the user can review information
regarding the status of certain elements of the study. For example, in Figure 10.14, hover the
mouse over the alternative Without Project Conditions, a small box will appear, this is a tooltip.
This tooltip provides the name and description of the alternative. Chapter 4, Section 4.1.5
provide details on how information is entered that a tooltip displays. By default tooltips in HEC-
WAT are displayed, if the user does not want tooltips displayed, Appendix B, Section B.2.1 will
provide further information.

10.4 Alternatives — Study Tree

The user can also create, view, save, save as, delete, and view properties of alternatives from the
Study Pane (Study Tree). This section of the chapter describes how to perform these operations
directly from the Study Tree.
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% Alternative and Simulation Manage u

Edit View

Alternatives Analysis Periods
Without Project Conditjons

With Levee L
[Name:Without Project Conditions

[ OK H Cancel ” Apply

Figure 10.14 Alternative and Simulation Manager - Tooltip

10.4.1 Create an Alternative

1. From the HEC-WAT main window (Figure 10.3), from the Study Tree, right-click on
the Alternatives folder. From the shortcut menu click New, the Create New
Alternative dialog box will open (Figure 10.4).

2. The steps for creating an alternative are the same as in the Creating an Alternative,
Section 10.3.1.

10.4.2 Individual Alternatives

When an alternative has been created, from the Study Tree, under the Alternatives folder, the
alternatives defined for the HEC-WAT study are displayed. By right-clicking on an alternative, a
shortcut menu (Figure 10.15) becomes available. From the shortcut menu the user can perform
various functions on individual alternatives.

E RussianRiver
=% Alternatives

=1 Y ithout Project Condit

Pl ¥ Schemat
e
Display in Map Window

- Simulations %
. [bax Schematicwithout b Save
-- ; Analysis Periods EE Save As..
; Models

7. Delete from Study
Properties... N
| l I _
Figure 10.15 Study Tree — Individual Alternative Shortcut Menu

View

To view an alternative in a map window:
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1.

From the HEC-WAT main window (Figure 10.3), from the Study Tree, under the
Alternatives node, right-click an individual alternative. From the individual alternative
shortcut menu (Figure 10.15), click Display in Map Window.

If there is not a map window open in the Desktop Pane, the alternative map window for
the alternative will open in the Desktop Pane. From the alternative map window the user
can edit the stream alignment, measures, impact areas, and adjust background maps
associated with the alternative.

If a map window is open in the Desktop Pane, the Select Map dialog box (Figure 10.6)
will open. The user can choose whether to open the alternative map window in the
current map window or in a new map window, click OK. The Select Map dialog box
(Figure 10.6) will close, and the alternative map window for the selected alternative will
appear in the Desktop Pane.

Save

To save an alternative, from the individual alternative shortcut menu (Figure 10.15), click Save.
Any changes that have occurred to the selected alternative will be saved by HEC-WAT.

Save As

To make a copy from an existing alternative:

1.

From the individual alternative shortcut menu (Figure 10.15), click Save As. The Save
Alternative As dialog box will open (Figure 10.12). The information displayed in the
dialog box represents the alternative has been selected for copying.

In the Name box, enter the name (required) of the new alternative, and in the
Description box, enter a description (optional, but recommended).

The user can also choose to create a copy of the associated schematic (will create a new
schematic with the new alternative name) or use the associated schematic of the
alternative the user has selected to make a copy of.

The alternative name will now appear on the Study Tree, under the Alternatives folder
(Figure 10.3).

Delete from Study

To delete an alternative, from the individual alternative shortcut menu (Figure 10.15), click
Delete From Study. A Confirm Manager Delete warning message will appear asking the user
does the user really want to delete the selected alternative. Click Yes, the warning message will
close. The alternative will no longer appear on the Study Tree under the Alternatives folder
(Figure 10.3).
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Alternative Properties

The properties of an alternative include the name, description, when the alternative was
modified, who created the alternative, when the alternative was created, and the file that contains
the alternative data. To view the properties of an individual alternative, from the individual
alternative shortcut menu (Figure 10.15), click Properties. The Properties for
AlternativeName dialog box will open (Figure 10.13). See Section 10.3.3 for further details
about alternative properties.
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CHAPTER 11

Create and Manage Simulations

Once model alternatives have been imported, and HEC-WAT alternatives and analysis periods
have been defined, the user can create an HEC-WAT simulation. A simulation in HEC-WAT is
a combination of an analysis period and an alternative. A program order (sequence of software
applications) will also need to be established. This chapter covers creating a program order (if
necessary), and how to create, edit, and manage simulations.

11.1  Program Order

HEC-WAT provides a flexible set of software applications, computation sequence, and data flow
for individual simulations. The user can establish several different program orders for one HEC-
WAT study. HEC-WAT has a default program order named Default, which consists of HEC-
HMS, HEC-ResSim, HEC-RAS and HEC-FIA.

11.1.1 HEC-WAT Main Window

From the HEC-WAT main window (Figure 11.1), the user can manipulate program orders either
from the Toolbar, click £ , or from the Edit menu, click Program Order. From either method,
the Program Order dialog box will open (Figure 11.2).
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Figure 11.1 HEC-WAT Main Window
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T Program Order . J

Program Edit

Name: | Default » | (][] 1071 [ m]

Description: | pefault Program Order 2

Programs
HMS
FesSim
RAS

Cancel l [ Apply

igure 11.2 Program Order Dialog Box J

11.1.2 Alternative and Simulation Manager

From the Alternative and Simulation Manager (Figure 11.3), the user can define or edit a
program order either from the Toolbar, by clicking £, or from the Edit menu, by clicking
Program Order. From either method, the Program Order dialog box will open (Figure 11.2).

* Alternative and Simulation Mana

File Edit View
AlQ s[Ee|k
. Analysis Periods
Alternatives
RR_Feb1986 RR_Jan1995
HMS (RUMIFeb 1986 w [HMS (RUMNMan 19385 -
] : - Res3im |calibrate w |[ResSim |calibrate hd
Bl AT EREL 2 RAS Base for Real Time for... w |[RAS Base for Real Time for...
Fl& GridsAndxSecsalterna... w |FIA GridsAndxSecsAlterna.. «
[ OK ] [ Cancel Apply

Figure 11.3 Alternative and Simulation Manager

11.1.3 Create a Program Order
To create a program order:

1. By default, the Default program order is displayed in the Program Order dialog box
(Figure 11.2). To create a new program order, from the Program Order dialog box, from
the Program menu, click New. The New Program Order dialog box will open (Figure
11.4).
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% New Program Ordel

Name: RASE&FIA_Only

Description:

lcon:

Select Programs

OK Cancel

igure 11.4 New Program Order Dialog Bx

2. In the Name box (Figure 11.4) enter a name for the program order. Optionally (but
recommended), the user can provide a description in the Description box, and if the
software application has an icon that represents the software, the user can enter the
location of the icon file in the Icon box (Figure 11.4). The user can also browse to the
location of the icon file by clicking [.J, an Open browser will open. Navigate to the
directory where the icon file is be stored, click Open. The Open browser will close and
the location of the icon file will display in the Icon box (Figure 11.4).

3. To select the software applications that are wanted in the program order, click Select
Programs, the Selection Editor will open (Figure 11.5). From the Available list, select
the software applications that are required for the program order. Click Add, the name of
the selected software applications will move to the Selected list (Figure 11.5). Make sure
to add the software applications in the order that the software applications will appear
within the compute sequence. HEC-WAT will direct the applications to compute in the
defined order.

Available Selected
Fragility Curve

Performance Metrics

HMS

ResSim Add »
RAS

FlA
TimeWindowModifier

Time-Window Interval Gel AddAL b

4 Remove All

4 Remove

igure 11.5 Selection Editor
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4. Once all the software applications have been selected, click OK, the Selection Editor will
close (Figure 11.5). On the New Program Order dialog box (Figure 11.4) the names of
the selected software applications will appear. Click OK, the New Program Order
dialog box (Figure 11.4) will close.

5. On the Program Order dialog box (Figure 11.2) the name of the new program order will
appear in the Name list, and the table will display the software applications selected.

11.1.4 Delete a Program Order

Deleting or editing a program order that is part of a simulation is not recommended. A new
program order should be created and then the simulation should be edited to use the new program
order. If a program order is deleted or edited that is part of a simulation, the simulation associated
with that program order should be deleted and then re-created.

1. From the Program Order dialog box (Figure 11.2), from the Name list, select the
program order that is to be deleted.

2. From the Program menu, click Delete. A Confirm Deletion window will open asking
the user if the user really wants to delete this program order. Click Yes, the Confirm
Deletion window will close and the selected program order is deleted.

11.1.5 Edit a Program Order

Editing or deleting a program order that is part of a simulation is not recommended. A new
program order should be created and then the simulation should be edited to use the new program
order. If a program order is edited or deleted that is part of a simulation, the simulation associated
with that program order should be deleted and then re-created.

1. From the Program Order dialog box (Figure 11.2), from the Edit menu, the user can
insert a new software application into a program order or remove a software application
from a program order.

2. To add a software application to the selected program order, select a row in the table on
the Program Order dialog box (Figure 11.6). From the Edit menu, click either Insert
Before or Insert After, the Select Program dialog box will open (Figure 11.7).

3. From the Name list select the software application that is to be added to the program
order, click OK. The Select Program dialog box will close (Figure 11.7) and the selected
software application will be added to the program order displayed on the Program Order
dialog box (Figure 11.6). Click Apply to save the change.

4. To remove a software application from the program order, select a row in the table on the
Program Order dialog box (11.6). From the Edit menu, click Remove. A Confirm
Removal window will open, checking with the user to be sure that the selected software
application is to be removed, click Yes. The Confirm Removal window will close, the
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Figure 11.7 Select Program Dialog Box

selected software application no longer is displayed in the table. Click Apply (Figure
11.6) to save the change.

5. A Confirm Save window will open, letting the user know that making a change to a
program order that is already being used in an existing simulation will affect that
simulation, click Yes. The Confirm Save window closes, and the change is saved to the
selected program order.

11.2 Simulations — Alternative and Simulation Manager

In HEC-WAT, the Alternative and Simulation Manager (Figure 11. 3) provides a convenient
way to organize and develop the main components for an HEC-WAT study — alternatives,
analysis period (time window), and simulations. From the table on the Alternative and
Simulation Manager (Figure 11.3) the user can organize a study's alternatives; a way to track the
state of datasets needed for each model alternative; create analysis periods (time windows;
Chapter 9); and, create simulations. Since the focus of this chapter is simulations, the focus of
this section will only be on the available commands from the table to develop and organize
simulations.
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To access the Alternative and Simulation Manager, from the HEC-WAT main window (Figure
11.1), from the WAT Tools toolbar (Chapter 3, Section 3.2.1), click @; or, from the Edit menu,
click Alternative and Simulation Manager. From either method the Alternative and
Simulation Manager will open (Figure 11.3).

11.2.1 Create a Simulation - Table

In the table, when an intersection is blank, the user can create a simulation:

1.

From the Alternative and Simulation Manager (Figure 11.8), from the table, right-click
on the intersection of an alternative and analysis period (blank). From the shortcut menu
click Create Simulation. The Create New Simulation dialog box will open (Figure
11.9).

% Alternative and Simulation Manage M

File Edit View

AQ K|Te|ly

Alternatives

Analysis Periods
RR_Feb1986

Without Project Conditions

Create Simulation...
Create Simulation From...

Meedto create a Simulation

[ OK ” Cancel ” Apply

Figure 11.8 Alternative and Simulation Manager - Table

HEC-WAT has defined a default name for the simulation (e.g., Without Project
Conditions-RR_Feb1986) in the Name box (Figure 11.9). The name is a combination of
the HEC-WAT alternative name and analysis period name, where the intersection was in
the table (name can be changed). Also, in the Alternative and Analysis Period lists
(Figurel1.9) the selections have already been made based on the intersection in the table.
The selected Alternative cannot be changed, but the selected Analysis Period can be
changed.

The program order is Default.

In the F Part box (Figure 11.9), a DSS F-Part is displayed that was generated by HEC-
WAT based on the alternative and analysis period names.

In the Programs table (Figure 11.9), the software applications that were defined in the
program order appear in the order the software applications were selected. Now the user
must select the appropriate alternative (i.e., plan, run) for each software application. From
the Alternative column, for example, from the list for HMS (Figure 11.10), select the
appropriate HEC-HMS run ((RUN)Feb_1986). Repeat the process for the other software
applications.
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Figure 11.10 Selection of Model Alternatives - Create New Simulation Dialog Box

6. Now that all of the alternatives have been selected, click OK. The Create New
Simulation dialog box will close (Figure 11.9). On the Alternative and Simulation
Manager (Figure 11.11), the intersection of the alternative and analysis period now
provides information about the simulation.

% Alternative and Simulation Manage
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7. Click OK; the Alternative and Simulation Manager will close (Figure 11.11). From the

HEC-WAT main window (Figure 11.1), the created simulation appears on the Study
Tree, under the Simulations folder (Figure 11.12).

[z RussianRiver
E}“F Alternatives
. [ & Without Project Conditions
: [+ L. simulations (1)
Lk
; Y Schematic:Without Project Conditions
=i Analysis Periods
. - RR_Feb1986
= F Models

-l FA
gl HUS
-~ [Eh RAS
1 ResSim
Figure 11.12 Study Tree with Created Simulation

The Content Pane (Figure 11.13) displays information about the selected simulation.

A Alternative: Without Project Conditions
@ Analysis Period: RR_Feb1986

# Program Order: Default

£ Models

-4 (RUN)Feb_1986

calibrate
Base for Real Time forecasting

GridsAndXSecsAlternative
i3 Time Window

----- @ Start 13 February 1986, 16:00

@ End: 21 February 1986, 16:00

# Run Directory. runs/Without_Project_Conditions/RR_Feb1986/
# Never Computed

Figure 11.13 Content Pane

Double click on the simulation name (e.g., Without Project Conditions-RR_Feb1986), a
Select Map dialog box will open. Click New Map Window, click OK. The Select Map
dialog box will close. The new map window will contain the schematic elements that
represent the simulation (Figure 11.1).

11.2.2 Create a Simulation - From another Simulation - Table

In the table, when an intersection is blank, the user can create a simulation from another
simulation:

From the Alternative and Simulation Manager (Figure 11.8), from the table, right-click
on the intersection of an alternative and analysis period (blank). From the shortcut menu
click Create Simulation From.

The Select Simulation selector will open (Figure 11.14). From the Existing box, select a
simulation, the name of the simulation will appear in the Name box. Click Open, the
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igure 11.14 Select Simulation Selector

Select Simulation selector will close (Figure 11.14) and the Create New Simulation
dialog box will open (Figure 11.9).

3. HEC-WAT has defined a default name for the simulation (e.g., Without Project
Conditions-RR_Jan1986) in the Name box (Figure 11.9). The name is a combination of
the HEC-WAT alternative name and analysis period name, where the intersection was in
the table (name can be changed). Also, in the Alternative and Analysis Period lists
(Figure 11.9) the selections have already been made based on the intersection in the table.
The selected Alternative cannot be changed, but the selected Analysis Period can be
changed.

4. The program order is Default.

5. Inthe F Part box (Figure 11.9), a DSS F-Part is displayed that was generated by HEC-
WAT based on the alternative and analysis period names.

6. Inthe Programs table (Figure 11.9), the software applications that were defined in the
program order appear in the order the software applications were selected. The model
alternative (i.e., plan, run) for each software application that was created for the simulation
that was being copied from is displayed. The user can make adjustments if warranted for
this new simulation.

7. Now that all of the model alternatives have been selected, click OK. The Create New
Simulation dialog box will close (Figure 11.9). On the Alternative and Simulation
Manager (Figure 11.11), the intersection of the alternative and analysis period now
provides information about the simulation.
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The Create New Simulation dialog box (Figure 11.15) is blank (when created from the
table most of the information about a simulation is known). The user must enter a name in
the Name box. The user can enter an optional description in the Description box.

From the Alternative list (Figure 11.15) select the HEC-WAT alternative that the user
wants to analyze.

. From the Analysis Period list select the analysis period that represents the time window

for the analysis.

From the Program Order list, Default has already been selected. If there is another
program order that the user wants to use, then from the Program Order list, select the
appropriate program order. The user can also create a new program order by clicking New
(Figure 11.15). The New Program Order dialog box will open (Figure 11.4); follow the
instructions in Section 11.1.3 for creating a program order.

Once an analysis period is selected, HEC-WAT builds a default DSS F-Part based on the
alternative and analysis period selected.

In the Programs table (Figure 11.15), the software applications that were defined in the
program order appear in the order the software applications were selected. Now the user
must select the appropriate model alternative (i.e., plan, run) for each program. From the
Alternative column, for example, from the list for HMS (Figure 11.10), select the
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appropriate HEC-HMS run ((RUN)Feb_1986). Repeat the process for the other software
applications.

7. Now that all of the model alternatives have been selected, click OK. The Create New
Simulation dialog box will close (Figure 11.15). On the Alternative and Simulation
Manager (Figure 11.11), the intersection of the alternative and analysis period now
provides information about the simulation.

8. Click OK; the Alternative and Simulation Manager will close (Figure 11.11). From the
HEC-WAT main window (Figure 11.1), the created simulation appears on the Study
Tree, under the Simulations folder (Figure 11.12).

9. The Content Pane (Figure 11.13) displays information about the selected simulation.

10. Double click on the simulation name (Without Project Conditions-RR_Feb1986), a Select
Map dialog box will open. Click New Map Window, click OK. The Select Map dialog
box will close. The new map window will contain the schematic elements that represent
the simulation (Figure 11.1).

11.2.4 Create a Simulation - File Menu

From the Alternative and Simulation Manager (Figure 11.3), from the File menu, point to
Simulation, click New, the Create New Simulation dialog box will open (Figure 11.15). The
instructions for creating a simulation are the same as described in Section 11.2.2.

11.2.5 Delete Simulation(s)

To delete simulation(s) from a study:

1. From the Alternative and Simulation Manager (Figure 11.3), from the File menu, point
to Simulation, click Delete from Study, the Delete Simulation(s) dialog box will open
(Figure 11.16).

2. From the Existing list select simulation(s), in the Delete box the name(s) and descriptions
of the selected simulation(s) will appear.

3. Click Delete, a warning message will appear asking the user if the user really wants to
delete the selected simulation(s). Click Yes, the warning message will close and the
Delete Simulations(s) dialog box will close (Figure 11.16) and the simulation(s) will no
longer appear under the Simulation column of the table (Figure 11.11).

11.2.6 Individual Simulation Shortcut Menu - Table

The individual simulation shortcut menu (Figure 11.17) is available from the Alternative and
Simulation Manager (Figure 11.11) by right-clicking on a simulation in the table. This shortcut
menu will allow the user to view the selected simulation in a map window; edit the model
alternatives associated with the selected simulation; remove the simulation map window; edit the

11-11



Chapter 11 — Create and Manage Simulations HEC-WAT User's Manual

Voo B =

Mame Description

Without Project Conditions-RR_Feb1986 -

ithout Project Conditions-RR_Jan1995 | |

Delete Object
Mame: Without Project Conditions-RR_Jan1995
Description: E]

[ Delete H Cancel ]

igure 11.16 Delete Simulation(s) Dialog Box
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Figure 11.17 Individual Simulation Shortcut Menu

active simulation; open the Model Linking Editor (Chapter 12); compute; view the log of the
compute; view results; save changes to the simulation; delete the simulation from the study; view
the properties of the simulation; and, browse the run folder associated with the active simulation.
The following sections provide further details on these capabilities from the individual simulation
shortcut menu (Figure 11.17).

View a Simulation

To view a simulation in a map window:

1. From the individual simulation shortcut menu (Figure 11.17), click Display in Map
Window.
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2. If there is not a map window open in the Desktop Pane (Chapter 3, Section 3.2.2), the
simulation map window for the simulation will open in the Desktop Pane. From the
simulation map window the user can edit the stream alignment, view model alternative
results, and edit model alternatives that are associated with a simulation.

3. If amap window is open in the Desktop Pane (Chapter 3, Section 3.2.2), the Select Map
dialog box (Figure 11.18) will open. The user can choose whether to open the simulation
map window in the current map window or in a new map window, click OK. The Select
Map dialog box (Figure 11.18) will close, and the simulation map window for the selected
simulation will appear in the Desktop Pane.

% Select Map h M

_ Mew Map Window

(@) Existing Map Window

Simulation: Without Project Conditic

Ok Cancel

igure 11.18 Select Map Dialog Bo

Edit the Model Alternatives of a Simulation
To edit the model alternatives associated with a simulation:

1. From the individual simulation shortcut menu (Figure 11.17), point to Edit Model, from
the sub-menu (Figure 11.19) click on the model alternative that needs to be edited.

o Analysis Periods
RR_Feb1986 RE_Jan1995
HMS. fRL..IN)FeD 1986 : EI’}d_Sm__ ![_'?UL'\_IH?H 1995 -
e E:;SIFH gizllllsl:&fl;? Real Time forecasting Display In Map Window...  Real Time forecasting :
FIA GridsAndXSecsAlternative Edit Model... ) .j (RUN)Feb_1986
Remove from Map Window EI calibrate
Edit Simulation... E Base for Real Time fo%casting
€3 Model Linking Editor GridsAndXSecsAlternative
Compute 4
View Compute Log...
Results 4
H save
X Delete From Study
Properties...

Browse Run Folder... Apply

Tuw - omm I

Figure 11.19 Editing a Model Alternative

11-13



Chapter 11 — Create and Manage Simulations

HEC-WAT User's Manual

2.

The user must expand the Alternative and Simulation Manager (Figure 11.8) so that the
length of the individual simulation shortcut menu fits within the manager.

The program associated with the model alternative that was selected will open. For
example, in Figure 11.19, if the model alternative calibrate is selected, the HEC-ResSim
software will open with the calibrate alternative selected.

The user can now make changes to the selected model alternative, save, and close the
program associated with the model alternative. For further details on the individual
program editors, see Appendix L.

Remove a Simulation from the Active Map Window

To remove a simulation from the active map window:

1.

From the individual simulation shortcut menu (Figure 11.17), click Remove from Map
Window.

The Remove from Map? message box will open asking the user if the user really wants
to remove the simulation from the active map window, click Yes. The message box will
close, and the map window will no longer display the simulation.

Edit a Simulation

To edit a simulation:

1.

From the individual simulation shortcut menu (Figure 11.17), click Edit Simulation. The
Simulation Editor will open (Figure 11.20).
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igure 11.20 Simulation Editor
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The user can edit the name and the description of the simulation. The editor also provides
the user with information on what HEC-WAT alternative and analysis period are
associated with the simulation. The editor also provides information on what model
alternatives are currently being computed for the simulation. The user can change the
model alternatives and setup time window adjustments (Chapter 9) for each model
alternative.

Click OK, the Simulation Editor will close (Figure 11.20) and the information changed
will be saved.

Model Linking Editor

Opening the Model Linking Editor (Chapter 12):

1.

From the individual simulation shortcut menu (Figure 11.17), click Model Linking
Editor. The Model Linking Editor will open (Figure 11.21).

% Model Linking Editor
File Edit View

= IEIEY
Simulation 'WimoulF‘rmemConmtwons-RRﬁFeb‘IQBB -] [:] hl @
Model To Link: | v [:] @ @

Default Model To Link:

Location ‘ Parameter Input From Model

Location/Parameter Dynamically
Linked

Select Source Data

[l Dynamically Linked Locations [l Linked In Different Simulation

Figure 11.21 Model Linking Editor

The Model Linking Editor provides the user with the capability of setting up or changing
the linking between the model alternatives of the selected simulation. Further details on
the Model Linking Editor are provided in Chapter 12.

From the File menu (Figure 11.21), click Close. The Model Linking Editor will close
(Figure 11.21) and the information changed will be saved.

Compute a Simulation

To compute a simulation (deterministic):

1.

From the individual simulation shortcut menu (Figure 11.17), point to Compute, from the
sub-menu (Figure 11.22) the user can compute the entire simulation or compute individual
models.
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Figure 11.22 Individual Simulation Shortcut Menu - Compute

The user must expand the Alternative and Simulation Manager (Figure 11.8) so that the
length of the individual simulation shortcut menu fits within the manager.

To compute the simulation, hold down the CTRL key, click Simulation (Figure 11.22)

The Compute Progress dialog box will open (Figure 11.23) and the compute will begin.
From this dialog box the user can view which model alternative is computing for the
simulation and information from each model is displayed in the Compute Progress dialog

box.

%% Compute Progress - Without Project Conditions-RR_Feb198

February 1986, 16:00

StartTime:13Feb1386 1600
EndTime:21Feb1986 1600

Saving known Datalocations...

=== Computing HMS model (RUN)Feb_1986
Run Time Window for HMS-(RUN)Feb_1986 is Start Time 13 February 1986, 16:00 End Time:21

Computing HMS run (RUN)Feb_1986
HMS: NOTE 15301: Began computing simulation run "Feb_1986" at time 15May2017, 07:15:28.
HMS: NOTE 20364: Found no parameter problems in meteorologic model "gageinterp”.
HMS: NOTE 40049: Found no parameter problems in basin model "Russian River 86".

HMS: NOTE 10616: Data type "PER-AVER" is usually used for time intervals of 24 hours or longer.
Gage "DRY C at GEYSERVILLE".

Computing (RUN)Feb_1986

Qverall

Cancel

igure 11.23 Compute Progress Dialog Box

5. When the compute is finished click Close, the Compute Progress dialog box (Figure

11.23) will close.
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View the Compute Log of a Simulation

To view the compute log of a simulation:

1. From the individual simulation shortcut menu (Figure 11.17), click View Compute Log.
The SimulationName.log Editor will open (Figure 11.24).

2 Without_Project_Conditions-RR_Feb1986.1o E

File Edit Search Format

File: \without_Project_Conditions-RR_Feb1986.1og

All internal boundary data will be recomputed. -

Plan: ‘Base for Real Time forecasting’ (RussianRiver.p06)
Simulation started at: 15May2017 08:23:11 AM
Using 64 Bit Computation Engines

Writing Geometry

Computing Bank Lines

Bank lines generated in 477 ms

Computing River Edge Lines

River Edge Lines generated in 181 ms
Computing XS Interpolation Surfaces

XS Interpolation Surfaces generated in 694 ms
Completed Writing Geometry

Geometric Preprocessor HEC-RAS 5.0.3 September 2016
Finished Processing Geometry

Writing Event Conditions
Event Conditions Complete

Performing Unsteady Flow Simulation HEC-RAS 5.0.3 September 2016

Maximum iterations of 20

13FEB1986 16:00:30 3A
13FEB1986 16:01:00 SA
13FEB1986 16:05:30 SA
4

05/15/2017 08:55 AM

Figure 11.24 SimulationName.log Editor
2. This editor contains information regarding the compute for the selected simulation. This
information is provided by each individual software application that was part of the

compute.

3. When the compute is finished click Close, the SimulationName.log Editor (Figure 11.24)
will close.

Simulation Results

To view results for a simulation (deterministic):

1. From the individual simulation shortcut menu (Figure 11.17), point to Results, from the
sub-menu (Figure 11.25) the user can view results from the individual models and review
the DSS file associated with the simulation.
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Analysis Periods
Alternatives
RR_Feb1986 RR_Jan1995
HMS (RUN)Feb 1986 w [HMS (RUN)an 1985
. = Resgim calibrate ¥ |ResSim calibrate
Ui Bk B e RS Base for Real Ti Display In Map Window... ¥ |RAS Base for Real Time forecasting
FIA GridsAndXSecs. R > |FIA GridsAndXSecsAlternative
Edit Model... b

Remove from Map Window
Edit Simulation...
€3 Model Linking Editor

Compute 4

View Compute Log...

Results » A Simulation DSS File.. |
H save & Hus Iy ! Global Summary Table - (RUN)Feb 1986 |
X Delete From Study ResSim v
Properties... RAS 3

Browse Run Folder... FIA 2

OK Cancel Apply.

Figure 11.25 Individual Simulation Shortcut Menu — Results

2. The user must expand the Alternative and Simulation Manager (Figure 11.8) so that the
length of the individual simulation shortcut menu fits within the manager.

3. Point to the individual software application that the user wants to display results. For
example, in Figure 11.25, if the software application HMS is selected, a list of available
outputs from the HEC-HMS software are listed. Click Global Summary Table, the
Global Summary Results dialog box will open (Figure 11.26).

L3 Global Summary Results for Run "Feb_1986

Project: RussianRiver  Simulation Run: Feb_1986

Start of Run:  13Feb1986, 16:00 Basin Model: Russian River 86
End of Rumn: 21Feb1986, 16:00 Meteorologic Model: gageinterp
Compute Time:15May2017, 08:22:47 Control Specifications:Feb_1986

Show Elements: |All Elements |V‘ Volume Units: ® IN ) ACFT Sorting: |Hydrologic =

Hydrologic Drainage Area | Peak Discharge Time of Peak Yolume

Element (MI2) [CFS) (I}
Potter Valley Mot Specified 1.0 13Feb1986, 16:00 nia
Calpella 92.2470 11528.8 17Feb1986, 17:15 9.29
Lake Mendocino 12.6220 23349 17Feb1986, 11:45 15.78
Caoyote Mot Specified 5033 21Feb1986, 16:00 nla
Ukiah 100.5200 14683.3 17Feb1986, 15:45 11.63
Ukiah Confluence Mot Specified 146833 17Feb1986, 15:45 nla
Ukiah-Talmage Mot Specified 13639.0 17Feb1986, 18:15 nia
Talmage Loc 84.7330 11112.3 17Feb1986, 15:30 11.33
Talmage Mot Specified 244995 17Feb1986, 17.00 nia
Talmage-Hopland Mot Specified 24108.6 17Feb1986, 19:15 nla

Haornland | A 02900 9290 3 AFFaR100F 42-18 A0 AR

igure 11.26 HEC-HMS Results — Global Summary Results

Save a Simulation

To save a simulation, from the individual simulation shortcut menu (Figure 11. 17), click Save.
Any changes that have occurred to the selected simulation will be saved by HEC-WAT.
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Delete a Simulation

To delete a simulation, right-click on a simulation in the table, from the individual simulation
shortcut menu (Figure 11. 17), click Delete From Study. A warning message will appear asking
the user if the user really wants to delete the selected simulation. Click Yes, the intersection of
the alternative and analysis period/event that the simulation was associated with will now be
blank in table in the Alternative and Simulation Manager (Figure 11.11).

Simulation Information

To view information about a simulation:

1. From the individual simulation shortcut menu (Figure 11. 17), click Properties. The
Properties for SimulationName dialog box will open (Figure 11.27).

¥ Properties for Without Project Conditions-RR_Feb1986 G
Name: Without Project Conditions-RR_Feb1986
Description:

Modified Time: | Tye Oct 25 10:38:54 PDT 2016
Created By: qOhecprb

Create Af Tue Nov 03 09:56:18 PST 2015
File: CUsers\gOhecpro\Desktop\W4B0\RussianRiver_Chapter TwatisimsWyithout_Project_Conditions-RR_Feb1986.simulation
Class: hec2 wat model WatSimulation

Close

Figure 11.27 Properties for SimulationName Dialog Box

2. From this dialog box the user can view information about the selected simulation — name
of simulation; description; date simulation was last modified; who created the simulation;
date simulation was created; and the location of the simulation file.

3. Click Close, the Properties for SimulationName dialog box (Figure 11.27) will close.

Browse Run Folder

This command takes the user to the location of the results that are generated by HEC-WAT when
a simulation is computed. The user can view the simulation.dss file using HEC-DSSVue from
this location; and, if the model folders have been saved the user can view results for the individual
models from HEC-RAS, HEC-ResSim, or HEC-FIA if necessary from this location.

11.3 Simulations — Study Tree

The user can also create simulations; delete individual and multiple simulations; save, view, edit,
and compute simulations. This section of the chapter describes how to perform these operations
directly from the Study Tree.
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11.3.1 Create a Simulation

If there are no simulations in the study, from the HEC-WAT main window (Figure 11.1), from the
Study Tree, right-click on the Simulations folder. From the shortcut menu click New, the Create
New Simulation dialog box will open (Figure 11.15). The instructions for creating a simulation
are the same as described in Section 11.2.2.

11.3.2 Delete Simulation(s)

To delete simulation(s) from a study:

1. From the HEC-WAT main window (Figure 11.1), from the Study Tree, right-click on the
Simulations folder. From the shortcut menu click Delete from Study, the Delete
Simulation(s) dialog box will open (Figure 11.16).

2. From the Existing list select simulation(s), in the Delete box the name(s) and descriptions
of the selected simulation(s) will appear.

3. Click Delete, a warning message will appear asking the user if the user really wants to
delete the selected simulation(s). Click Yes, the warning message will close and the
Delete Simulations(s) dialog box will close (Figure 11.16) and the simulation(s) will no
longer appear under the Simulation folder of the Study Tree.

11.3.3 Individual Simulation Shortcut Menu

The individual simulation shortcut menu (Figure 11.14) is available from the Study Tree (Figure
11.11), by right-clicking on a simulation under the Simulations folder. This shortcut menu will
allow the user to view the selected simulation in a map window; edit the model alternatives
associated with the selected simulation; remove the simulation map window; edit the active
simulation; open the Model Linking Editor (Chapter 12); compute; view the log of the compute;
view results; save changes to the simulation; delete the simulation from the study; view the
properties of the simulation; and, browse the run folder associated with the active simulation. The
following sections provide further details on these capabilities from the individual simulation
shortcut menu (Figure 11.17).

View a Simulation
To view a simulation in a map window:

1. From the individual simulation shortcut menu (Figure 11.17), click Display in Map
Window.

2. If there is not a map window open in the Desktop Pane (Chapter 3, Section 3.2.2), the
simulation map window for the simulation will open in the Desktop Pane. From the
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simulation map window the user can edit the stream alignment, view model alternative
results, and edit model alternatives that are associated with a simulation.

If a map window is open in the Desktop Pane (Chapter 3, Section 3.2.2), the Select Map
dialog box (Figure 11.18) will open. The user can choose whether to open the simulation
map window in the current map window or in a new map window, click OK. The Select
Map dialog box (Figure 11.18) will close, and the simulation map window for the selected
simulation will appear in the Desktop Pane.

Edit the Model Alternatives of a Simulation

To edit the model alternatives associated with a simulation:

1.

2.

From the individual simulation shortcut menu (Figure 11.17), point to Edit Model, from
the sub-menu (Figure 11.20) click on the model alternative that needs to be edited.

The user must expand the Alternative and Simulation Manager (Figure 11.8) so that the
length of the individual simulation shortcut menu fits within the manager.

The program associated with the model alternative that was selected will open. For
example, in Figure 11.19, if the model alternative calibrate is selected, the HEC-ResSim
software will open with the calibrate alternative selected.

The user can now make changes to the selected model alternative, save, and close the
program associated with the model alternative. For further details on the individual
program editors, see Appendix L.

Remove a Simulation from the Active Map Window

To remove a simulation from the active map window:

l.

From the individual simulation shortcut menu (Figure 11.17), click Remove from Map
Window.

The Remove from Map? message box will open asking the user if the user really wants
to remove the simulation from the active map window, click Yes. The message box will
close, and the map window will no longer display the simulation.

Edit a Simulation

To edit a simulation:

1.

From the individual simulation shortcut menu (Figure 11.17), click Edit Simulation. The
Simulation Editor will open (Figure 11.20).

The user can edit the name and the description of the simulation. The editor also provides
the user with information on what HEC-WAT alternative and analysis period are
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associated with the simulation. The editor also provides information on what model
alternatives are currently being computed for the simulation. The user can change the
model alternatives and setup time window adjustments (Chapter 9) for each model
alternative.

Click OK, the Simulation Editor will close (Figure 11.20) and the information changed
will be saved.

Model Linking Editor

Opening the Model Linking Editor (Chapter 12):

1.

From the individual simulation shortcut menu (Figure 11.17), click Model Linking
Editor. The Model Linking Editor will open (Figure 11.21).

The Model Linking Editor provides the user with the capability of setting up or changing
the linking between the model alternatives of the selected simulation. Further details on
the Model Linking Editor are provided in Chapter 12.

From the File menu (Figure 11.21), click Close. The Model Linking Editor will close
(Figure 11.21) and the information changed will be saved.

Compute a Simulation

To compute a simulation (deterministic):

1.

From the individual simulation shortcut menu (Figure 11.17), point to Compute, from the
sub-menu (Figure 11.22) the user can compute the entire simulation or compute individual
models.

The user must expand the Alternative and Simulation Manager (Figure 11.8) so that the
length of the individual simulation shortcut menu fits within the manager.

To compute the simulation, hold down the CTRL key, click Simulation (Figure 11.17)

The Compute Progress dialog box will open (Figure 11.23) and the compute will begin.
From this dialog box the user can view which model alternative is computing for the
simulation and information from each model is displayed in the Compute Progress dialog
box.

When the compute is finished click Close, the Compute Progress dialog box (Figure
11.23) will close.

View the Compute Log of a Simulation

To view the compute log of a simulation:
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1. From the individual simulation shortcut menu (Figure 11.17), click View Compute Log.
The SimulationName.log Editor will open (Figure 11.24).

2. This editor contains information regarding the compute for the selected simulation. This
information is provided by each individual software application that was part of the
compute.

3. When the compute is finished click Close, the SimulationName.log Editor (Figure 11.24)
will close.

Simulation Results
To view results for a simulation (deterministic):

1. From the individual simulation shortcut menu (Figure 11.17), point to Results, from the
sub-menu (Figure 11.25) the user can view results from the individual models and review
the DSS file associated with the simulation.

2. The user must expand the Alternative and Simulation Manager (Figure 11.8) so that the
length of the individual simulation shortcut menu fits within the manager.

3. Point to the individual software application that the user wants to display results, for
example, in Figure 11.25, if the software application HMS is selected, a list of available
outputs from the HEC-HMS software are listed. Click Global Summary Table, the
Global Summary Results dialog box will open (Figure 11.26).

Save a Simulation

To save a simulation, from the individual simulation shortcut menu (Figure 11. 17), click Save.
Any changes that have occurred to the selected simulation will be saved by HEC-WAT.

Delete a Simulation

To delete a simulation, right-click on a simulation in the table, from the individual simulation
shortcut menu (Figure 11. 17), click Delete From Study. A warning message will appear asking
the user if the user really wants to delete the selected simulation. Click Yes, the intersection of
the alternative and analysis period/event that the simulation was associated with will now be
blank in table in the Alternative and Simulation Manager (Figure 11.11).

Simulation Information
To view information about a simulation:

1. From the individual simulation shortcut menu (Figure 11. 17), click Properties. The
Properties for SimulationName dialog box will open (Figure 11.27).
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2. From this dialog box the user can view information about the selected simulation — name
of simulation; description; date simulation was last modified; who created the simulation;
date simulation was created; and the location of the simulation file.

3. Click Close, the Properties for SimulationName dialog box (Figure 11.27) will close.

Browse Run Folder

This command takes the user to the location of the data that is generated by HEC-WAT when a
simulation is computed. The user can view the simulation.dss file using HEC-DSSVue from this
location; and, if the model folders have been saved the user can view results for the individual
models from HEC-RAS, HEC-ResSim, or HEC-FIA if necessary from this location.
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CHAPTER 12

Model Linking

The next step is to have the model alternatives within a simulation communicate with each other,
by sharing data. This is accomplished by linking (DSS mapping, grid files) the model
alternatives through DSS and using a simulation name. From HEC-WAT, the Model Linking
Editor (Figure 12.1) provides an easy way to link model alternatives including observed data,
and provides a mechanism where the linking will have to be done once per model alternative.

% Model Linking Editor

File Edit View
Il 0a |

Simulafion: | without Project Conditions-RR_Feb1986 - q

Model To Link: | 23] HMS(RUN)Feb_1986 ¥ = ][«

Default Model To Link:

Location Parameter Input From Model Location/Parameter Dynamically
Linked

RUSSIAN
CALPELLA CA
COYOTE, NR. UKIAH
UKIAH CA
HOPLAND CA
CLOVERDALE CA
GEYSERVILLE CA
HEALDSBURG CA
NR GEYSERVILLE
GUERMEVILLE CA

Gagelnterp Precipitation DSS File
EF RUSSIAN at CALPELLA 1d Flow DSS File
Cuoyote Flow DSS File
RUSSIAN at UKIAH 1d Flow DSS File
RUSSIAN at HOPLAMD_1d Flow DSS File
RUSSIAN AT CLOVERDALE_1d Flow DSS File
RUSSIAN at GEYSERVILLE_1d Flow DSS File
RUSSIAN at HEALDSBURG_1d Flow DSS File
DRY C at GEYSERVILLE Flow DSS File
RUSSIAN at GUERNEVILLE_1d Flow DSS File

LIENENER ENENENENEN K

Select Source Data...

. Diynamically Linked Locations . Linked In Different Simulation

igure 12.1 Model Linking Editor

Model linking is the mechanism that allows the model alternatives involved in an HEC-WAT
simulation to share data. The available software applications are defined through a program order
(Chapter 11) that is defined by the user. This program order defines the software applications
that will be used and the order in which the software applications will be run in a simulation.

From the Model Linking Editor (Figure 12.1), a model alternative is selected as the Model To
Link, the current linkage of the selected model alternative displays in the table of the Model
Linking Editor (Figure 12.1). From the Input From Model column, the model alternative that
contains the correct data that needs to be linked is selected. HEC-WAT facilitates this linking
from one model alternative to the next in an HEC-WAT simulation, with the linking information
being saved by the software application (e.g., linkage for an FIA model alternative is saved to an
HEC-FIA *fits file) of the selected Model to Link alternative.
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121 Model Linking Editor

To access the Model Linking Editor (Figure 12.1), from the HEC-WAT main window (Figure
12.2), from the WAT Tools toolbar, click = . Alternatively, from the HEC-WAT main
window, from the Edit menu, click Model Linking Editor. From either method the Model
Linking Editor will open (Figure 12.1).

¥ HEC-WAT - RussianRivel

File Edit View Maps Compute Results Tools Window Help

S E fdSeeNFalERRoREOE@

i RussianRiver Ml ¥ Simulation: Without Project Conditions-RR_Feb1986
B piternatives.
= A wiinout Project Gonaitons Altematives | Without Project Conditions =| Simulations 'k Without Froject Conditions-RR_Feb1988
= simuations )
& Without Project Conditions-RR_Jan 1995 E X
X =il
25 SchemalicWithout Project Condibions &l
snaiysis Penoss @
= () RR_Fap19ss
é ) RR_Jan1905 3
B Madels
FlA
IS
Ras Col
I Ressim
B \ Yuba €ity
\ Onhurst
\
« I \
B @E X E
Wilhout Project Conaiions-RR_Feb1985 \
A Allemative Without Project Condibans o). Al
(3) Analysis Period RR_Feb1986 I
® Program Oroer Detault |
£ woceis ]
B RuNFeb_t085 [
[ calibrate v
[l GrdsandxSecsattemative /
) Time Window
@ Start 12 Fabruary 1986, 16.00
@ End: 21 February 1985, 18:00
® Run Direclory: runsWithout_Project_Conditions/RR_| (s
® Comouted g
Project Loaded for FIA
Opened Study from directc r Chapter T
Loading Altematives Without Projsct Conditions
Stream Alignment added to Simulation: Without Project Conditions-RR_Feb1985
Wiithout Project Canditions-RR_Feb1986 added to Simulation. Withaut Project Candiions-RR_Feb1386
Map C:Alsers/qOhecprb/Deskiop\WABD RussianRiver_Chapter 7/maps/RR_ImpactAreas. shp added to Simulation: Without Project Candtions-RR_Feb1986
Map C:AUsersiqlhecprb/Deskiop\WABD/RussianRver_Chapter 7imaps/RR_Lakes_Albers_fi shp added to Simulation: Without Project Conditions-RR_Feb1996
Map C:A _Chapter _Albars_ft.shp added to Simulatien: Without Project Conditions-RR_Fen1986
« m » Map C:MUsersigDhecprb/Desktop/W4B0/RussianRiver_Chapter 7/maps/RR_StreamAligment shp added to Simulation: Without Project Conditions-RR_Fab1986
Study [Maps | Senematic] Messages
Coordinates: 13863978 east, 4505308 north

Figure 12.2 HEC-WAT Main Window
An example basic model linking scenario is described in the following steps.

1. From the HEC-WAT main window (Figure 12.2), from the WAT Tools toolbar, click =,
the Model Linking Editor will open (Figure 12.1).

2. A program order (Chapter 11) of HEC-HMS, HEC-ResSim, HEC-RAS, and HEC-FIA
has been selected for the study. For these software applications, model alternatives (i.e.,
HEC-HMS (simulations/runs), HEC-ResSim (alternatives), HEC-FIA (alternatives),
HEC-RAS (plans)) have been imported into the HEC-WAT study.

3. From the Model Linking Editor (Figure 12.1), the user selects an HEC-WAT simulation
from the Simulation list (Figure 12.3).

simulation: | \ithout Project Conditions-RR_Feti1986

Model To Link: WWithout Project Conditions-RR_Feb19386
Without Project Condi -RR_Jan1995

Figure 12.3 Model Linking Editor — Simulation List
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4. For example, in Figure 12.3, a simulation has already been selected — Without Project
Conditions-RR_Feb1986. Since the HEC-WAT study has an active simulation
(simulation is bold in the Study Tree; a Simulation Map Window is open in the
Desktop Pane) the Model Linking Editor (Figure 12.1) has already selected that
simulation.

5. Once a simulation has been selected, the user now must select a model alternative for
linking. From the Model Linking Editor (Figure 12.1) from the Model To Link list
(Figure 12.4).

Model To Link: | vi

J HMS-(RUN)Feb_1936
ResSim-calibrate

Locati '-: RAS-Base for Real Time forecasting
FIA-GridsAndXSecsAlternative

Figure 12.4 Model Linking Editor — Model To Link List

Default Mode

6. For example, in Figure 12.4, from the Model to Link list, the user is selecting a RAS
model alternative — RAS-Base for Real Time forecasting.

7. The Model Linking Editor table (Figure 12.5) now displays all of the locations from the
RAS model alternative that will require information (e.g., time-series or levee failure
elevations) from other model alternatives in the HEC-WAT simulation. The initial
linking (Figure 12.5) displayed in the Model Linking Editor (Figure 12.5) will be what
is defined in the base HEC-RAS model. For example, Figure 12.5 shows the RAS model
alternative is linked to DSS files.

]
(==Y

simulation:  [Without Project Conditions-RR_Feb 1986 | [ [a][v

Model To Link: E RAS-Base for Real Time forecasting v: C] @ @

Location Parameter Input From Wo... Location/Parameter Dynamically
Linked

SA: 365 Flow D8S File
SA: 923 Flow D38 File
542028 Flow D8S File
SA: 929 Flow D38 File
DryCreek DryCreek RS 58953.5 Flow DSS File
DryCreek DryCreek RS 37302.09 Flow DSS File
DryCreek DryCreek RS 3499 Flow DSS File
Russian CoyoteToDC RS 527387.7 (Lake Mendocino O)  |Flow DSS File
Russian CoyoteToDC RS 4184922 Flow DSS File
Russian CoyoteToDC RS 348180.3 Flow D3S File
Russian CoyoteToDC RS 347412.9 Flow DSS File
Russian CoyoteToDC RS 259380.6 Flow D8S File
Russian CoyoteToDC RS 231747 1 Flow DSS File

Dureinn CroataTalr DS 472629 4 Clrau nee cil

forecast dss:/Ukiah/FLOWI1SMIN/C:000000[altName:...
forecast dss:/Ducans Mills/FLOWI SMIM/C:000000/al...
forecast.dss:iGreen Valley/FLOWI1SMIN/C:000000(alt...
forecast dss:iiMirabel Heights-Mirabel ParkiFLOWI5.
forecast.dssuiYoakim Loc/FLOW/SMIN/C:000000]alt...
forecast dss:lLambert Loc/FLOWIMSMINIC:-000000]alt
forecast.dssiiDry Ck Lower/FLOW/SMIN/C:000000(a..
forecast dss:/Lake Mendocino-Pool/Flow-QUT/HHOL...
forecast.dssuiFeliz CWFLOWII1SMIN/C:000000|aliMa...
forecast.dss:iOat Valley CR/FLOW/MSMIN/C:000000]al...
forecast dss:iiBig Sulphur CKIFLOW/MSMINIC:000000]...
forecast dssuilJimtown Loc/FLOWI1SMIN/C:000000(alt...
forecast.dssu/Chalk Hill ConfilFLOW/MSMINIC:000000]...

A ol Inri L mIEL AR SRR AN AL

] afalalala]ala]ala]a

Select Source Data..

[l Dynamically Linked Locations [l Linked In Different Simulation

igure 12.5 Model Linking Editor - RAS Model Alternative Unlinked
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10.

1.

For this example (Figure 12.5), the user knows that the RAS model alternative linking
will be results from the HMS and ResSim model alternatives. Most of the locations will
be linked with an HMS model alternative, and a couple of the locations will be linked to a
ResSim model alternative.

From the table the user can link each location individually (which will be described in
Step 12); but since most of the locations in the table will be linked to an HMS model
alternative, for this example the user will link all locations to an HMS model alternative.
From the Model Linking Editor (Figure 12.5), click Default Model to Link, the Select
Default Model to Link dialog box will open (Figure 12.6).

% Select Default Model To Link .

Default Model To Link: | HMS-(RUM)Feb_1936 v

| OK |’ Cancel ]

Figure 12.6 Select Default Model To Link Dialog Box

From the Default Model to Link list (Figure 12.7), there are three choices. This list is
based on the program order that was selected for this simulation. In that program order,
the HEC-HMS and HEC-ResSim software application were selected to compute before
the HEC-RAS software application. The DSS File option allows the user to link
locations to a DSS file. For this example, the user will select the HMS model alternative
HMS-(RUN)Feb 1986. Click OK, the Select Default Model to Link dialog box will
close (Figure 12.6).

Default Model To Link: 1

HMS-(RUM)Feb_1986
ResSim-calibrate
D55 File

Figure 12.7 Default Model To Link List

A Confirm Input from From Model changing to window (Figure 12.8) will appear
prompting the user about whether or not to proceed, click Yes. The Confirm Input from
From Model changing to window closes, and the Model Linking Editor now displays
the linking for the RAS model alternative (Figure 12.9).

Confirm Input From Model changing to HMS-(RUN)Feb_1!

& "\':. This will override the "Input From Model” column with HMS-(RUN)Feb_1986
" in rows where the entry is "DSS File”, and also in rows where the Location/Parameter entry is empty.
Are you sure?

| Yes | l No ]

Figure 12.8 Confirm Input from Model changing to Window
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5'ﬁvhv'locle\ Linking Editor*
__.
| File Edit View
(= =)
simulation: [ Without Project Condiions-RR_F2b1986 = [ (0] [»

Model To Link: RAS-Base for Real Time forecasting ': [:] @ @

. DefaultModel To Link: _

Location Parameter | Input From Mo... Location/Parameter Dynamically
Linked

SA 365 Flow HME-{RUMN
SA 923 Flow HME-(RURN..
SA 928 Flow HME-(RURN..
SA 929 Flow HME-(RUMN..
DryCreek DryCreek RS 58953.5 Flow HME-(RUMN..
DryCreek DryCreek RS 37302.09 Flow HME-(RUMN..
DryCreek DryCreek RS 3499 Flow HME-(RUM..
Russian CoyoteToDC RS 527387.7 (Lake Mendocino O)  |Flow HME-(RUM..
Russian CoyoteToDC RS 4184922 Flow HME-(RUM..
Russian CoyoteToDC RS 3481803 Flow HMS-(RUM..
Russian CoyoteToDC RS 347412.9 Flow HMS-{RUM.. Big Sulphur Ck - Flow
Russian CoyoteToDC RS 259380.6 Flow HMS-{RUM.. Jimtown Loc - Flow
Russian CoyoteToDC RS 231747 1 Flow HMS-{RUMN Chalk Hill Conf - Flow

1= CourtaTal DO A7IE29 4 =} LIRAS (D IRL L il (=

Ukiah - Flow
Ducans Wills - Flow

Green Yalley - Flow
Wirabel Heights-Mirabel Park - Flow
Yoakim Loc - Flow

Lambert Loc - Flow

Dry Ck Lower - Flow
Lake Mendocino - Flow
Feliz Ck - Flow

Qat Valley Ck- Flow

AJA A A || Afafa)afafafafA
:ERNENERENER ENENER SR EN ENE]

Select Source Data...

[l Dynamically Linked Locations [Bll Linked In Different Simulation

igure 12.9 Model Linking Editor - RAS Model Alternative to HMS Model Alternative ..

12. For this example, there are locations in the RAS model alternative linking that need to be
linked to a ResSim model alternative. From the Model Linking Editor table (Figure
12.10) the user will locate one of the locations (DryCreek DryCreek RS 74716.8 (Sonoma
Outflow J)). From the row, from the Input Model column (Figure 12.10), the user will
select the ResSim model alternative - ResSim-calibrate.

DryCreek DryCreek RS 74716.8 (Sonoma Quiflow J) | Flow HMS-{RUM)Feb_1986 -
HMS-(RUN)Feb_1986

ResSim-calibrate k
DSS File

Figure 12.10 Model Linking Editor — Individual Locations

13. Once the linking is finished for the RAS model alternative, from the Model Linking
Editor (Figure 12.11) click [ to save the linking.

This example completes the linking for the RAS model alternative. From the above steps the
user should be able to perform the linking for the other model alternatives associated with the
selected simulation. HEC-WAT attempts to choose the correct linking based on information
from the individual model alternatives and locations that have been identified (i.e., element
names, common computation points). The user should carefully review all linkages to make sure
the right choices have been made.

12.2 Dynamic Linking

The example in Section 12.1 addressed modeling linking for one simulation, what happens when
the HEC-WAT study contains many HEC-WAT simulations? If the same model alternatives are
used in other simulations, there could be an issue when a model alternative in one simulation
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3}? Model Linking Edito I
File Edit View

(= =)
| simutation Without Project Conditions-RR_Fen1986 | =] [a] [»]

Model To Link: RAS-Base for Real Time forecasting E @ @
Default Model To Link:

Location Parameter Input From Model Location/Parameter Dynamically
Linked

SA: 365 Flow HMS-(RUN)Feb_1986
SA: 923 Flow HMS-(RUN)Feb_1986
SA: 928 Flow HMS-(RUN)Feb_1986
SA: 929 Flow HMS-(RUN)Feb_1986
DryCreek DryCreek RS 53953.5 Flow HMS-(RUN)Feb_1986
DryCreek DryCreek RS 37302.09 Flow HMS-(RUN)Feb_1986
DryCreek DryCreek RS 3499 Flow HMS-(RUM)Feb_1986
Russian CoyoteToDC RS 5273877 (Lake Mendocino O)  |Flow ResSim-calibrate
Russian CoyoteToDC RS 418492 2 Flow HMS-(RUM)Feb_1986
Russian CoyoteToDC RS 348180.3 Flow HMS-(RUM)Feb_1986
Russian CoyoteToDC RS 347412.9 Flow HMS-(RUM)Feb_1986 Big Sulphur Ck - Flow
Russian CoyoteToDC RS 259380.6 Flow HMS-(RUN)Feb_1986 Jimtown Loc - Flow

. iome Mot Talus U0 94T AT 4 u LIS (O IR ak 4A00C Pballe Ll Sanf L

Ukiah - Flow

Ducans Mills - Flow

Green Valley - Flow

Mirabel Heights-Mirabel Park - Flow
Yoakim Loc - Flow

Lambert Loc - Flow

Dry Ck Lower - Flow
Lake Mendocino-Pool
Feliz Ck - Flow

Oat Valley CK - Flow

IENENERENERENEREREREN K
IENENERENERENENEREREN K

Select Source Data...

. Dynamically Linked Locations . Linked In Different Simulation

igure 12.11 Model Linking Editor - Completed RAS Model Alternative Linking

needs to be linked to a different model alternative in another simulation. One example is where
RAS model alternative Plan A needs to be linked to HMS model alternative Simulation A in one
HEC-WAT simulation and then HMS model alternative Simulation B in another HEC-WAT
simulation. Dynamic linking can be used in this case to eliminate the need to create a new model
alternative for each HEC-WAT simulation (in the example above, RAS model alternative Plan A
would have to be duplicated) where the linking changes, dynamic linking can be used. Dynamic
linking is not required, but can save the user time in instances like the above example.

Dynamic linking modifies the DSS pathname F-part such that a single model alternative can be
applied to several HEC-WAT simulations. For example, in Figure 12.12, the same RAS model
alternative Base for Real Time forecasting, is used in both the Without Project

Conditions _Feb1986 and Without Project Conditions Janl1995 simulations. The original linking
for the Base for Real Time forecasting model alternative was done in the Without Project
Conditions_Feb1986 simulation. This simulation is linked to the HMS model alternative,
(RUN)Feb 1986. The HEC-WAT simulation Without Project Conditions-RR_Jan1995 uses the
(RUN)Jan 1995 HMS model alternative.

. Analysis Periods
Alternatives
RR_Feb1986 RR_Jan1995
HMS (RUNJFeb 1986 - [HMS (RUMlJan 1995 hd
- ) - ResSim calibrate w [ResSim calibrate hd
Without Project Conditions RAS Base for Real Time forecasting  w |RAS Base for Real Time forecasting v
FIA GridsAndxSecsAlternative w IFIA GridsAndxXSecsAlternative v

Figure 12.12 Multiple Simulations using the same RAS Model Alternative - Base for Real Time
forecasting

If dynamic linking was not used for the Without Project Conditions-RR _Janl995 simulation, the
RAS model alternative would look for results from the (RUN)Feb 1986 HMS model alternative
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during the Without Project Conditions-RR_Janl1995 compute. Dynamic linking allows the Base
for Real Time forecasting RAS model alternative to be linked to additional HMS model
alternatives with little additional effort. Without dynamic linking, a copy of Base for Real Time
forecasting would have to be created in HEC-RAS for each simulation in the HEC-WAT study
that used different HMS or ResSim model alternatives.

An example dynamic linking scenario is described in the following steps.

1.

In Section 12.1, the user has set the linking for the RAS model alternative Base for Real
Time forecasting for the simulation Without Project Conditions Febl986. Now the user
needs to do the linking for the RAS model alternative in the second HEC-WAT
simulation Without Project Conditions Janl995

From the Model Linking Editor (Figure 12.1), the user selects Without Project
Conditions_Janl995 from the Simulation list (Figure 12.3).

From the Model to Link list (Figure 12.3), the user selects Base for Real Time
forecasting.

The Model Linking Editor (Figure 12.13) now displays all of the locations for the RAS
model alternative that need to be linked. As displayed in Figure 12.13, all of the
locations are displayed in green (except for the two locations that are linked to the
ResSim model alternative) indicating the model alternative has already been linked in a
different HEC-WAT simulation.

Location Parameter Input From Model Location/Parameter Dynamically
Linked

DTyCTEERTTTOTEE R OO TTor TIVOTTOT e CameTTD
DryCreek DryCreek RS 3499 Flow HMS-(RUN)Feb_1986 w | Dry Ck Lower b -
Russian CoyoteToDC RS 527387.7 (Lake M... |Flow ResSim-calibrate w |Lake Mendocino-Pool v
Russian CoyoteToDC RS 418402.2 Flow HWMS-(RUN)Feb_1986 w |FelizCk -

DC RS 348180.3 Flow HMS-(RUN)Feb_1986 | Oat Valley Ck -

DC RS 3474129 Flow HWME-(RUN)Feb_1986 ¥ | Big Sulphur Ck -

DC RS 2569380.6 Flow HMS-(RUN)Feb_1986 w || Jimtown Loc -

DC RS 231747 1 Flow HMS-(RUN)Feb_1986 | Chalk Hill Conf -

eToDC RS 1735321 Flow HMS-(RUN)Feb_1986 w |Hacienda Loc hd

Russian DCtoOcean RS 1176322 Flow HMS-(RUN)Feb_1986 w |Hacienda Loc A
Russian DCloOcean RS 82985.54 Flow HMS-{RUN)Feb_13986 | Johnsons Loc b
Russian DCloOcean RS 41820.00 Flow HWMS-(RUN)Feb_1986 w | Ducans Mills -
Russian CoyoteTo Flow HMS-(RUN)Feb_1986 | Talmage Loc A E
Russian Ci Flow HMS-(RUN)Feb_1986 w |Hopland Loc -
Russian Ci Flow HMS-(RUN)Feb_1986 w | Cloverdale Loc -
Russian Ci Flow HMS-(RUN)Feb_1986 w | Geysenville Loc -
Russian Ci DCRS 2 837 Flow HMS-(RUN)Feb_1986 w |Digger Loc -
Russian Coy DC RS 187494 * Flow HWMS-(RUN)Feb_1986 w |Healdsbug East v
Russian DCloOcean RS 144423 .4 Flow HWMS-(RUN)Feb_1986 w | Windsor loc - L
DryCreek DryCreek RS 74716.8 (Sonoma O... |Flow ResSim-calibrate | Lake Sonoma-Pool A hd

Figure 12.13 Model Linking Editor - RAS Model Alternative Already Linked

To dynamically link, from the toolbar on the Model Linking Editor (Figure 12.13), click
¢ or from the Edit menu, click Dynamic Linkage. From either method, the Dynamic
Linkage Editor will open (Figure 12.14).

Since the RAS model alternative Base for Real Time forecasting requires model results
from multiple HMS model alternatives across multiple HEC-WAT simulations, dynamic
linking needs to be applied for the RAS model alternative. The second simulation
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H
% Dynamic Linkage Edit = 28 =

Model Alternative: Base for Real Time forecasting

Existing Model Existing Alternative Mew Alternative

HMS (RUM)Feb_1986 HMS-(RUM}Jan_1995 w

-

X Delete

OK ] ’ Cancel

igure 12.14 Dynamic Linkage Editor

Without Project Conditions Janl995 requires a different HMS model alternative to be
used, but not a different ResSim model alternative. Therefore, dynamic linking is only
required for the HMS model alternative.

7. To set dynamic linking for the HMS model alternative, from the table on the Dynamic
Linkage Editor (Figure 12.14), in the Existing Model column, in the first cell, from the
list, select HMS. In the Existing Alternative column, in the first cell, from the list, select
(RUN)Feb_1986. In the New Alternative column, in the first cell, from the list select
HMS-(RUN)Jan_1995 (Figure 12.14).

8. Click OK, the Dynamic Linkage Editor closes (Figure 12.14) and on the Model
Linking Editor (Figure 12.15), all of the locations linked to the HMS model alternative
display in blue. This means all of those locations are dynamically linked, or linked to
different model inputs in different HEC-WAT simulations. The Dynamically Linked
column (Figure 12.15) will show a check mark for each row that is dynamically linked.

% Model Linking Edito
File Edit View
EEN
simulation: | Without Projsct Conditions-RR_Jan195 = [ ][a]»
Model To Link: [ RAS-Base for Real Time forecasting - E @ @
Default Model To Link
Location Parameter Input From Model Location/Parameter Dynamically
Linked
SA 928 Flow HMS-(RUN)Feb_1986 w |Green Valley - -
SA: 929 Flow HMS-(RUN)Feb_1986 + |Mirabel Heights-Mirabel Park - +
DryCreek DryCreek RS 589535 Flow HMS-(RUN)Feb_1986 + |Yoakim Loc - e
DryCreek DryCreek RS 37302.09 Flow HMS-(RUN)Feb_1986 ~ |Lambeit Loc - e
DryCreek DryCreek RS 3499 Flow HWS-(RUN)Feb_1986 | Dry Ck Lower hd '
Russian CoyoteToDC RS 527387 7 (Lak . | Flow ResSim-calibrate w |Lake Mendocino-Pool -
Russian CoyoteToDC RS 418492.2 Flow HMS-(RUN)Feb_1986 ~ |FelizCk - +
Russian CoyoteToDC RS 348180.3 Flow HMS-(RUN)Feb_1986 + |Oat Valley Ck - e
Russian CoyoteToDC RS 347412.9 Flow HMS-(RUN)Feb_1986  |Big Sulphur Ck - v =
Russian CoyoteToDC RS 259380.6 Flow HWS-(RUN)Feb_1986 ~ |Jimtown Loc - s
Russian CoyoteToDC RS 231747 1 Flow HMS-(RUN)Feb_1986 + |Chalk Hill Conf - e
Russian CoyoteToDC RS 173532.1 Flow HMS-(RUN)Feb_1986 + |Hacienda Loc - +
Russian DCloOcean RS 1176322 Flow HMS-(RUN)Feb_1986 + |Hacienda Loc - e
Russian DCloOcean RS 83985.54 Flow HMS-(RUN)Feb_1986 - |Johnsons Loc - v
Russian DCtoOcean RS 41890.00 Flow HWS-(RUN)Feb_1986 ~ |Ducans Mills - s L4
Russian CoyoteToDC RS 483712.3 Flow HMS-(RUN)Feb_1986 w |Talmage Loc - e
Russian CoyoteToDC RS 447460 5 Flow HMS-(RUN)Feb_1986 + |Hopland Loc - e
Russian CoyoteToDC RS 375961.5 Flow HM&{[}JN)FED_‘IQSG | Cloverdale Loc - +
Russian CovoleToDC RS 290472.6 Flow HMS-(RUNFeb 1986 |G mille Loc - =
Select Source Data
. Dynamically Linked Locations . Linked In Different Simulation

Figure 12.15 Dynamic Linkage Editor — Dynamically Linked Locations

12-8



HEC-WAT User's Manual Chapter 12 — Model Linking

9. Once the linking is finished for the RAS model alternative, from the Model Linking
Editor (Figure 12.15) click [d, this will save the linking.

This example illustrates the dynamic linking option for the RAS model alternative in two
different HEC-WAT simulations. What did dynamic linking do? By using dynamic linking for
the second simulation, during a compute of that simulation the dynamically linked DSS
pathname F-parts will substitute the existing alternative name with the new alternative name
when creating pathnames for the models to pass results. How? When a model alternative is
linked within an HEC-WAT study, the software application specific files associated with that
model alternative are changed. The model specific files are saved in the HEC-WAT study
directory within the corresponding software application folders. For example, when the RAS
model alternative (a plan in HEC-RAS) Base for Real Time forecasting was linked to other
model alternatives in the HEC-WAT compute sequence, the selected information for that
specific HEC-RAS model was saved to an HEC-RAS file with the extension * p##wcfLinks in
the ras folder of the HEC-WAT study directory. The other software applications, in the compute
sequence use different file extensions to save information for each simulation, analysis, or
alternative within those pieces of software. The main point is that files in the model specific
folders are modified anytime an individual model is linked within an HEC-WAT simulation.

Dynamic linking also removes the user from having to create an additional HEC-RAS plan for
the second HEC-WAT simulation. Could the user choose to perform the linking this way and
choose not to use dynamic linking — yes. But if the study the user is analyzing will require a
large amount of simulations for analysis, serious thought should be given on which approach to
use.

Currently, HEC-HMS does not support dynamic linking in HEC-WAT Version 1.0. HEC-HMS
is usually the first model in the compute sequence, where dynamic linking is used less often. For
HEC-HMS, dynamic linking would be beneficial for linking hydrologic sampling alternatives
with different precipitation information between hydrologic sampling alternatives. To work
around this limitation the user must create duplicate copies of the HEC-HMS simulation (or
Monte Carlo analysis), and link each one to the appropriate HEC-WAT alternative.

12.3 Select Source Data

Data listed in the Model Linking Editor (Figure 12.1) displays the type of results the location
needs. In some cases the data type might not be recognized or the type of data is not what the
user is expecting. For this reason, the user can specify a data type for a certain location.

1. Select a row in the Model Linking Editor table (e.g., SantaRosa Cr), click Select
Source Data (Figure 12.1). If the Input From Model column (Figure 12.1) refers to a
model alternative, the Select Source Data Location dialog box will open (Figure 12.16).
If the Input From Model column (Figure 12.1) refers to a DSS file, then HEC-DSSVue
opens to allow the user to select a DSS file.

2. To review a list of locations in the Select Source Data Location dialog box, from the
Location (Figure 12.16) list, the user will select which model alternative's locations to
review. The list is the known locations that were part of the original model alternative's
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% Select Source Data Locatio i

Location: Austin Ck Local

Parameter: Known Flow

Location 24 HMS-(RUN)Feb_1986

Laocation Parameter
WIUTIE I 1w
Oat Valley Ck Flow
Potter Valley Flow
Russian Estuary Flow
Santa Rosa Ck Flow
Santa Rosa Ck Local Flow
Santa Rosa-Willowside Flow
Zausal Ck Flow
Sebastopal Flow
Sebastopal Local Flow
Sebastopol Loc Flow
Sebastopol-Timber Hill Flow il

|| show All Source Locations Mumber of Locations:

Set Location ” Cloze ]

igure 12.16 Select Source Data Location Dialog Box

standalone model. To show all locations available, the user should select Show All
Source Locations.

3. From the Location column (Figure 12.16), select the row that contains the correct
information (e.g., Santa Rosa Ck Loc). Click Set Location. The row selected in Step 1
will now contain the new location information selected from the Select Source Data
Location dialog box. The Select Source Data dialog box (Figure 12.16) will remain
open allowing the user to continue selecting source data for different rows in the Model
Linking Editor (Figure 12.1).

4. Click Close, the Select Source Data Location dialog box will close (Figure 12.16).

12.4 Data Locations

Data locations allow the user to view all available data at a particular location for each model
alternative. This includes input data and results from model alternatives.

1. From the Model Linking Editor (Figure 12.1), from the View menu, click Locations.
The Data Locations dialog box will open (Figure 12.17).

2. From the Simulation list (Figure 12.17) the user can select a simulation, and then select a
model alternative from the Model to Link list (Figure 12.17). Next the user can select
whether to view input or output locations that are available from the model selected.

3. If the Model Linking Editor (Figure 12.1) does not have any locations for a particular
model alternative and the Data Locations dialog box (Figure 12.17) does not have any
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Simulation: :Withnut Project Conditions-RR_Feb1986

Model To Link:

:ResSim—caIibrate

Input/Cutput Locations: 'EDutput

Location

Lake Sonoma-Dam at Dry Creek T...

Parameter
Inflow

Linked To

Type
TIME_SERIES

Lake Sonoma-Dam at Dry Creek T...

Tailwater Elev

TIME_SERIES

Lake Sonoma-Dam at Dry Creek L...

Flow Selting

TIME_SERIES

Lake Sonoma-Controlled Outlet

Flow Setting

TIME_SERIES

Lake Sonoma-Controlled Outlet

Capacity Factor

TIME_SERIES

Lake Sonoma-Power Plant

Flow Selting

TIME_SERIES

Lake Sonoma-Power Plant

Capacity Factor

TIME_SERIES

Lake Sonoma-Power Plant

Generation Efficiency

TIME_SERIES

Lake Sonoma-Power Plant

Power Head

TIME_SERIES

Lake Sonoma-FPower Plant

Hydraulic Losses

TIME_SERIES

Lake Sonoma-Power Plant

Energy Generated per Time Step

TIME_SERIES

Lake Sonoma-Power Plant

Power Generated

TIME_SERIES

Lake Sonoma-Power Plant

Plant Factor

TIME_SERIES

Lake Sonoma-Power Plant

Flow Power

TIME_SERIES

Lake Sonoma-Power Plant

Power Capability

TIME_SERIES

Lake Sonoma-Power Plant

Power Capacity

TIME_SERIES

Lake Sonoma-Uncontrolled Outlet

Flow Setting

TIME_SERIES

| akes Snnnma-Fland Cantrol

Zone Flevatinn

TIME SFRIFS

Laocation

Linked To

Close

igure 12.17 Data Locations Dialog Box
locations either, then something is not working between HEC-WAT and the selected
model alternative. The output location list will give the user an idea of what results

would be available from the model alternative after a compute.

4. Click Close, the Data Locations dialog box will close (Figure 12.17).

12.5 Model Linking Report

From the Model Linking Editor (Figure 12.1) the user can print the linking for a simulation or
model alternative.

1. From the Model Linking Editor (Figure 12.1), from the File menu, click Print, or from
the Toolbar click &/, a Select Report Type message window will open (Figure 12.18).

Select Report Type

Print Modeling Linkages for ResSim-calibrate
or for entire Simulation?

Simulation | l ResSim-calibrate ]

igure 12.18 Select Report Type Message Window
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2. The user is prompted to print the linkage for either the simulation or the model
alternative. After making a selection, the Select Report Type message window will
close, and a print Properties dialog box will open (Figure 12.19). The user can now
format the Model Linking Report. When the user is done formatting, click Print.

| Page | HeadenFooter | Table Title|

Orientation

(") Portrait (@) Landscape

Scaling

All columns on one page

Selection

(@) Entire Table () Selected Cells
Print

ASCII Repeat Headers
Use Header Background |:| Gridlines

Repeat fixed columns

| pint || cancel |

igure 12.19 Print Properties Dialog B
3. A Print dialog box will open (Figure 12.20). From this dialog the user can choose which

printer to print to and also setup other printer properties. Click OK, the Print dialog box
will close and the Model Linking Report (Figure 12.21) will print.

Printer

Name: Vicoe-iwdps00Thec\WR - HP LaserJet M577 Cc v] [ Properties...

Status: Ready
Type: HP Universal Printing PCL &
Where: WR -HP LaserJet M577

Comment [ | Printto file
Print range Copies
@ Al Mumber of copies:
Pages  from: |1

Selection

Cancel

igure 12.20 Print Dialog Box J
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Model Linking Report
Date: 10/28/2016
Study: RussianRiver
Simulation:Without Project Conditions-RR_Feb1986
Model Alternative:ResSim-calibrate
Location Parameter Input From Model Location/Parameter Dynamically
Linked
WF Russian Known Flow HMS-{RUN)Feb_1986 Ukiah
Russian 10 Known Flow HMS-{RUN)Feb_1986 Lake Mendocino
Austin Ck Local Known Flow HMS-{RUN)Feb_1986 Austin Ck Loc
Guerneville Local {Russian 20) Known Flow HMS-{RUN)Feb_1986 Hacienda Loc
Green Valley Known Flow HMS-(RUN)Feb_1986 Green Valley
Santa Rosa Cr Known Flow HMS-(RUN)Feb_1986 Mirabel Heights-Mirabel Park
Dry Creek Local Known Flow HMS-(RUN)Feb_1986 Dry Ck Lower
Geysenville Dry Creek Local Known Flow HMS-(RUN)Feb_1986 Yoakim Loc
Lake Sonoma Inflow Known Flow HMS-(RUN)Feb_1986 Lake Sonoma
Healdsburg Local Known Flow HMS-(RUN)Feb_1986 Healdshkurg Loc
Geysenville Local Known Flow HMS-(RUN)Feb_1986 Geyserville Loc
Big Sulphur Cr Known Flow HMS-(RUN)Feb_1986 Big Sulphur Ck
Cloverdale Local Known Flow HMS-(RUN)Feb_1986 Cloverdale Lot
Hopland Local {Russian 60) Known Flow HMS-(RUN)Feb_19886 Hopland Loc
Talmage Local Known Flow HMS-{RUN)Feb_1986 Talmage Loc
EF Russian 20 Known Flow HMS-{RUN)Feb_1986 Calpella
Datiar \iallo: Dal " EL LiMIC D) IMMEh 300 Dottariial,
Figure 12.21 Model Linking Report

12.6

Model Linking Editor — Study Tree

The user can also access the Model Linking Editor (Figure 12.1) from the Study Tree of an
active HEC-WAT study (Figure 12.22). From the Study Tree, under the Simulation folder,

right click on a simulation. From the shortcut menu, click Model Linking Editor, the Model
Linking Editor will open (Figure 12.1).

1“;5 RussianRiver
L—__}"ﬁ Alternatives
= & Without Project Conditions

-
[+ | Analysis Periods
& § Models

;‘;}‘ Schematic:Without Project Conditions

B X o

| ¥ Simulation: Without

Alternative

(=10 Simulations (2)
- _k Without Project Conditions-RR_Jan1995
- Jfl Without Project Conditions-RR_Feb1928 =

Display In Map Window...

Edit Model...

Remove from Map Window

Edit Simulation...

Model Linking Editor

Compute

View Compute Log...

Results

Save
Delete From Study
Properties...

Browse Run Folder
[ |

S Without Proj

[

Figure 12.22 Study Tree — Model Linking Editor
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12.7 Modeling Linking Editor — Alternative & Simulation
Manager

The user can also access the Model Linking Editor (Figure 12.1) from the Alternative and
Simulation Manager (Figure 12.23). From the HEC-WAT main window (Figure 12.2), from
the WAT Tools toolbar, click i, the Alternative and Simulation Manager will open (Figure
12.23). From the toolbar, click ﬂ; from the Edit menu, click Model Linking Editor; or from
the table, right-click on a simulation, from the shortcut menu (Chapter 11, Section 11.2.6), click
Model Linking Editor. Either method will open the Model Linking Editor (Figure 12.1).

Alternative and Simulation Mana

File Edit View i
AQ s[Eea|ky
. Analysis Periods
Alternatives
RFR_Feb1986
HKMS (RUMIFeb 1986 -
Without Project Conditions frcoom Gallheak =
! RAS Base for Real Time forecasting -
FlA GridsAndxSecsAlternative -
oKk || cancel || Apply

Figure 12.23 Alternative and Simulation Manager
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CHAPTER 13

Final Study Setup - Deterministic

The user now has an understanding of the HEC-WAT framework, knows how to create a study
and has experience using map layers. The user has also created or imported model alternatives,
created study alternatives and simulations, setup analysis periods, and defined model linking.
There are a few final setup items that need to occur before a deterministic compute can happen:
define plug-ins; adjust map layers; and, enter the correct lookback window for an HEC-ResSim
model (if HEC-ResSim is part of the study).

13.1  Define Plug-Ins for a Study

Plug-ins (Chapter 2) allow HEC-WAT to integrate software applications into its framework
without requiring special code in HEC-WAT to support the individual software applications.
Currently there are nineteen plug-ins available (Appendix B provides further details), eight
specifically for standalone software applications, and eleven specifically for HEC-WAT
functions. While all of these plug-ins are available, the user should inform HEC-WAT which
plug-ins are needed in the Study Details dialog box (Figure 13.1). Plug-ins can be
enabled/disabled from the Options dialog box (Appendix B), but this should only be done to
enable/disable specific plug-ins for specialized studies or when there is an issue with a plug-in.

Study Name: RussianRiver

Study Description: | This is an WAT study of the Russian River. =

Study File: rb\DeskiopiW480\RussianRiver_Chapter T\RussianRiver.sty E
I Unit System: English

Coordinate System: |JgA_Contiguous_Albers_Equal_Area_Conic_USGS_version

Created By: q0hecprb

Created At Tue Mov 03 09:20:57 PST 2015

Map Properties | Contacts | Model Info Simulations| Plugins |

Plugin Enabled

FIA
Fragility Curve
HEC-SSP v
HMS v
Hydrologic Sampling
Performance Metrics
RAS v
ResSim v
Simulation Compute Engine Manager
Time-Window Interval Generator

TimeWindowModifier

Figure 13.1 Study Details Dialog Box — Plugins Tab — Deterministic
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To set the specific plug-ins for the active study:

1. From the HEC-WAT main window (Figure 13.2), from the File menu, click Study
Details, the Study Details dialog box (Figure 13.1) will open.

% HEC-WAT - RussianRiver
File Edit View Maps Compute Results Tools Window Help
a8 ifEeoN>AFEEns dOE@

& RussianRiver * [ Simulation: Without Project Conditions-RR Feb1986 ==
B Alematies 8 - -
Atematies [ynout Projest Candibons: | simuiations "k winout Project Conations RR_Fen1288
) ; ; T —
. Wiws Ot €
=k Anaysis Periods [m]
& () RR_Feb1385
= () RR_Jantoos
i
HMS
Ras
Ressim
<] vutla Sty
Y
Ot
« i
EEN®E

‘Withoul Projedt Condions-RR_Feb1985

£ wocos
5 RunFeb_1368
) caerats
fie Base for Real Time forecasting
[l GrdsAndxSecsatemative
& Time wingow
@ Stark 13 Fobruary 1985, 15:00

@ End 21 Februan 1986, 16,00
® Run Ditectory: runs/Mrhout_Froject_Conditons/RR._|

® Computed N
3
Project Loaded for FIA
4 Study RussianRiver from drect (_Ghagter 7
Loading Altematives Wihout Praject Condiicns
. Without
RR_Feb1986
p addd 1o Simalstion: Without Project Conditions-RR_Feb1986
liap C:/UsersiqOhecprDeskiopWAB0R: Chapter Timaps/RR_Lakes_Albers_& shp added to Simulation: Without Project Conditions-RR_Feb1985 3
x _Albors_ shp added to Simulatin: Without Project Condiions.RR_F 851386
« m ||| [Map C.rUsersiaOhoc prb/Daskiop\V480RussianRiver_Chapter 7/maps/RR_StrsamAligment.shp added to Simulation. Without Project Conditions-RR_Fab1986 -
sty [Vaps [ Scharate] vessages
Coordinatss: 13883978 sast 4595308 non

Figure 13.2 HEC-WAT Main Window

2. The Study Details dialog box (Figure 13.1) displays the name of the study, the study
description (which the user can edit), location of the study file (*.sty), the selected unit
system, the selected coordinate system, the user name of the team member that created
the study, and the date and time the study was created.

3. Click the Plugins tab (Figure 13.1), by default, all plug-ins are enabled (Figure 13.3).
Alternatively, in Figure 13.1, shows the active study in which the only plug-ins enabled
are FIA, HEC-SSP, HMS, RAS, and ResSim.

Plugin Enabled

FIA

Fragility Curve

HEC-55P

HMS

Hydrologic Sampling

Performance Metrics

RAS

ResSim

Results Merge Tool

Simulation Compute Engine Manager
Stochastic Hydrologic Data Importer
Time-Window Interval Generator
TimeWindowModifier

Figure 13.3 Study Plug-Ins Defaults

SIS S SIS S S SIS S S S
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3. To disable a plug-in clear the check mark in the Enabled column of the table (Figure
13.1). When the user has the right plug-in configuration, click OK. The Study Details
dialog box will close (Figure 13.1) and the plug-in configuration for the active study has
been set.

13.2 Adjust Map Layers

Whether models were built from HEC-WAT or imported, there could be map layers that define
the study area. The user may need to adjust the map layers (not required) so that the schematic
displays information to the study team and others.

1. From the HEC-WAT main window, click the Maps tab (Figure 13.4). Now the user can
see which Map Window is currently active and what layers make up that Map Window.
The user can now make adjustments (changes to draw properties) to the map layers, from
the Map Layers tree:

% HEC-WAT - RussianRive
File Edit View Maps Tools Window Help
oW EfleNNd ABEED= A0S E

Currently Opened Maps N

¥ Schematic: Without Project Conditions

Schematic: Without Project Conditions

. Map Layers
Without Project Conditions

Stream Alignment
Russian8ubbasins.shp
RR_CommonComputationPoints.shp
RR_StreamAligment.shp

!
RR_Lakes_Albers_ftshp
RR_ImpactAreas.shp

HAENERNDN > FE

Without Froject Condition -RR_FebT96b added to Viap VWindow
Stream Alignment added to Map Window

Without Project Conditions added to Map Window

Map Internet Map removed from RussianRiver.

»

T

INFQ: Disposing class org.geotools.referencing.factory.epsg. ThreadedHsglEpsgFactory backing store

Messages ‘ Simulation Map Errors % |

Coordinates: -7481393 east, 6917855 north (T 210M of 1145M

Figure 13.4 HEC-WAT Main Window — Maps Tab

e Un-check a map layer so that it will no longer display in the active map window.
For example in Figure 13.4, the Raingages Albers ft.shp map layer has been un-
checked.

e For map layers, the user can change the display properties of the selected map layer.
For example, in Figure 13.4, the user could right-click on the RR ImpactAreas.shp
map layer, from the shortcut menu, click Properties. The Edit Polygon Properties
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Editor will open (Figure 13.5). From the Fill tab, change the color to "lightgreen",
click OK. The impact areas on the active map window will now display in
"lightgreen".

% Edit Polygon Properties

[480/RussianRiver_Chapter 7/maps/RR_ImpactAreas shy

Fill Elorderl Labels

Draw Features using:
.Dne Fill

Display Fill

Color '|:| lightgreen
swe [

Transparency

0K Cancel Apply

igure 13.5 Edit Polygon Properties Editor

e Move layers to better display certain aspects of the schematic. For example, in
Figure 13.4, right-click on Stream Alignment, from the shortcut menu click Move
To Top. The Stream Alignment layer is now the top layer in the schematic.

2. The user can adjust the view of the study area in the active map window. Using the
Magnifier tool, zoom the study area in the active map window to the appropriate area
that the user would like displayed. From the HEC-WAT main window (Figure 13.4),
from the Maps menu, click Default Map Properties, the Default Map Properties for
dialog box will open (Figure 13.6). Click Set Map Extents to Display, click OK. The
Default Map Properties for dialog box will close.

¥ Default Map Properties for Russiﬂnﬂim-u

 Map Extents {| Default Map Layers|

Coordinate System: USA_Contiguous_AlD

Extents:
Easting: Maorthing:

Minimum: -7850122 Min: 8618285

Maximurm: -7351812 Man: T066TED

| SetMap Extents to Display |

|:| Grow to Map Extents

H Cancel ]

Figure 13.6 Default Map Properties for Dialog Box
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This sets the extents for the Map Window so that when the study is opened the next time
the Map Window will be zoomed in to the tighter area.

13.3 Lookback Window — HEC-ResSim (only)

The time window for an HEC-ResSim run has two parts, a "lookback period" and a "simulation
or forecast period". The lookback period is used by HEC-ResSim to "warm up" a ResSim model
alternative. During this period, routing of flows through the river and reservoir network are
performed but no release decisions are made nor are any mass balance computations evaluated.
The user should think of the lookback period as the time to establish the state of the river
network and the starting conditions of the reservoirs. The simulation period is the portion of the
time window during which HEC-ResSim simulates reservoir operations, and makes release
decisions based on the operation logic defined by the user. Releases are then routed through the
river network, combining with local inflows along the way.

HEC-WAT and most of the models treat the analysis period as a single, continuous time
window. For this reason, a setup step is required for each ResSim model alternative in an HEC-
WAT study. The setup step lets each ResSim model alternative know how much of the analysis
period to use for the lookback period.

To setup the lookback period:
1. From the HEC-WAT main window (Figure 13.3), from the Edit menu, point to ResSim,

click Lookback Window (Figure 13.7), the Lookback Window dialog box (Figure
13.8) will open.

View Maps Compute Results Tools Window Help
m Alternative and Simulation Manager... ! m ~al A n
E Program Order...
€2 Model Linking Editor... ¥ Simulation: Without Prg
Edit Computation Point Layers ...
Stream Reach Alias Editor...

FRA » @

T & AT T

Alternatives jWithout Project

BY HMs » Il (]
EI ResSim 'Ei Open ResSim
168 RAS ) :
— Lookback Window...
FIA )
Edit Reservoirs...
Edit Reaches...

Edit Junctions...

Edit Diversions...
Edit State Variables...
Edit Alternatives...

Edit Run..

4 Dleoi idi OO Cobanng ||

Figure 13.7 Edit Menu — ResSim — Lookback Window

L »
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% Lookback Window

Alternative Description TimeStep Lookback Steps

calibrate 1 Hour
C:calibrate 30 Minutes
B:calibrate

2 Hour
3 Hour
4 Hour
& Hour
12 Hour
1 Day

Figure 13.8 Lookback Window Dialog Box

2. The table on the Lookback Window dialog box (Figure 13.8) displays the ResSim model
alternatives that are available in the HEC-WAT study. Each model alternative that is
being used in an HEC-WAT simulation will need to have a lookback window set. For
example, in Figure 13.8, the ResSim model alternative calibrate has a TimeStep of one
(1) hour and Lookback Steps of 6.

3. For each Alternative listed, a TimeStep (compute interval) and number of Lookback
Steps must be specified. The time step can be selected from the TimeStep column
(Figure 13.8), in each cell there is a list of available time steps for the user to choose
from. The selected time step has to match the time step that was specified for the ResSim
model alternative as part of the alternative's original Run Control data (which is located
in the HEC-ResSim Alternative Editor). The number of lookback steps must be entered in
a cell in the Lookback Steps column (Figure 13.8). At least one lookback time step is
required for a ResSim model alternative to compute, however more lookback steps may
be needed, depending on a variety of factors in the ResSim model alternative's operating
rules. The HEC-ResSim modeler should be consulted to determine the minimum
lookback window needed by each ResSim model alternative. As mentioned, the
lookback period takes place within the analysis period (time window) that HEC-WAT
provides to the ResSim model alternative. No reservoir operations will be simulated
during the lookback period, which could impact model results.

4. Click OK, the Lookback Window dialog box (Figure 13.8) will close.

Now that all of the setup has been completed, the user is ready to compute HEC-WAT
simulations.
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CHAPTER 14

Compute/Results - Deterministic

Now that simulations have been defined and the linking of model alternatives has been
completed for the simulations, the user is now ready to compute. Once again HEC-WAT
provides the user with several ways to compute simulations. The user can compute a simulation
individually, compute multiple simulations, compute individual model alternatives, or compute a
simulation through a specific model alternative. For example if the user defined a compute
sequence of HEC-HMS, HEC-ResSim, HEC-RAS, and HEC-FIA and only wanted to compute a
simulation through the HEC-RAS model, HEC-WAT could request that the HEC-HMS, HEC-
ResSim and HEC-RAS software applications compute their individual model alternatives (i.e.,
simulation, alternative, plan) for the HEC-WAT simulation alternative. The following sections
describe in detail how to compute simulations in HEC-WAT.

14.1 Compute — Single Simulation

14.1.1 Study Tree

Computing a simulation from the Study Tree:

1. From the HEC-WAT main window (Figure 14.1), from the Study Tree, from the
Simulations folder, right-click on a simulation (e.g., Without Project Conditions-
RR Feb1986). From the shortcut menu (Figure 14.1) point to Compute, hold down the
CTRL key, click Simulation.

*§HEC-WAT - RussianRiver
File Eait View Maps Compute Results Tools Window Help
9@ {fleny> ABERmrana@

P ¥ simulation: Without Fropect Conditions-RR_Feb1985
Withous Prol Conaitons = Simulaons | ot Prject Conions-RR_Fsb1595

AAAAA

B Compute

i Ressim View Compurte Log.

Results |
B ali

W save Base for Real Time forecasting
¥ Delete From Study B GridsAndiSecsaiternative

..............

(Cordin 7 east, 4734220 nath

Figure 14.1 HEC-WAT Main Window

14-1



Chapter 14 — Computes/Results - Deterministic

HEC-WAT User's Manual

2. Holding down the Ctrl key forces all models alternatives in the compute sequence to
compute, and is the recommended way to compute until additional coordination between
HEC-WAT and software application teams has been completed.

3. The Compute Progress dialog box will open (Figure 14.2). When the compute is
finished, click Close, the Compute Progress dialog box will close (Figure 14.2).

[F——
% Compute Progress - Without Project Conditions—RR_FeblBB- = 25

StartTime:13Feb1986 1600
EndTime:21Feb1986 1600

Saving known Datalocations...

=== Computing HWS model (RUN)Feb_1986

Run Time Window for HMS-(RUN)Feb_1986 is Start Time 13 February 1986. 16:00 End Time:21
February 1986, 16:00

Computing HMS run (RUN)Feb_1986

HMS: NOTE 15301: Began computing simulation run "Feb_1986" at time 15May2017, 07:15:28.
HMS: NOTE 20364: Found no parameter problems in meteorologic model "gageinterp”.

HMS: NOTE 40049: Found no parameter problems in basin model "Russian River 86",

HMS: NOTE 10616: Data type "PER-AVER" is usually used for time intervals of 24 hours or longer.

Gage "DRY C at GEYSERVILLE".

Computing (RUMN)Feb_1986

Overall

14.1.2 Compute Menu

Cancel

igure 14.2 Compute Progress Dialog Box

From the HEC-WAT main window (Figure 14.1) from the Compute menu (Figure 14.3), the
user can compute a single simulation from different commands. If a simulation is active
(displayed in a Simulation Map Window in the Desktop Pane), then the first item in the
Compute menu will be that simulation's name (e.g., Without Project Conditions-RR_Feb1986),
hold down the CTRL key, click on the simulation, the Compute Progress dialog box will open

(Figure 14.2) and the compute will start.

Alternately, from the Compute menu (Figure 14.3), point to Recent Simulations, a list of
recently computed simulations will display. Hold down the CTRL key, click on the simulation
that is to be computed. The Compute Progress dialog box will open (Figure 14.2) and the

compute will start.

Results Tools Window Help

—% Compute Manager...
Recent Simulations

N Compute

| View Compute Log ...

[=T= M T=ETsTaT=

| .

YA

H & Compute Without Project Conditions-RR_Feb1986 ﬁ

v % Without Project Conditions-RR_Feb1986

' Project Conditions

Figure 14.3 HEC-WAT Main Window — Compute Menu
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Finally, from the Compute menu (Figure 14.3), point to Compute, hold down the CTRL key,
click Simulation, the Compute Progress dialog box will open (Figure 14.2), and the Compute
Progress dialog box will open (Figure 14.2) and the compute will start. This will compute the
active simulation (displayed in a Simulation Map Window in the Desktop Pane).

14.2 Compute — Multiple Simulations
To compute multiple simulations (non-FRA simulations):

1. From the Compute menu (Figure 14.3), click Compute Manager, the Compute
Manager dialog box will open (Figure 14.4).

Without Project Conditions
Without Project Conditions-RR_Feb1986
Without Project Conditions-RR_Jan1885

|| Force Recompute || Close Progres Windows

| selectAll | | Deselectal |

Compute Manager is not available for FRA simulations.

[Cnmpute H Close I

igure 14.4 Compute Manager Dialog Box

2. From the tree, simulations are organized by HEC-WAT alternatives (i.e., Without Project
Conditions), with sub-nodes being the simulations (i.e., Without Project Conditions-
RRFeb1986) that have been defined for an HEC-WAT alternative.

3. By default, the known simulations are all selected for computing. To un-select
simulations, click the checkbox next to a simulation, the check mark will disappear and
the simulation will not be computed. To easily de-select all simulations, click Deselect
All (Figure 14.4); to select all simulations, click Select All (Figure 14.4).

4. Force Recompute (Figure 14.4) forces all models in the compute sequence to re-
compute, and is the recommended way to re-compute until additional coordination
between HEC-WAT and application teams has been completed.

5. For each simulation that is computed, a Compute Progress dialog box will open (Figure
14.2). When computing several simulations at once, many Compute Progress dialog
boxes will be visible. The user can turn off the appearance of the Compute Progress
dialog boxes by clicking Close Progress Windows (Figure 14.4).
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6. Once the simulations have been selected in the Computer Manager dialog box (Figure
14.4), click Compute, a Compute Progress dialog box (Figure 14.2) will open for each
simulation as that simulation starts to compute.

7. When done computing simulations, click Close (Figure 14.4), the Compute Manager
dialog box will close (Figure 14.4).

14.3 Compute - Individual Model Alternatives

Individual model alternatives (i.e., simulations, plans, alternatives) can be computed from within
an HEC-WAT compute sequence. For example, within a compute sequence that includes HEC-
HMS, HEC-ResSim, HEC-RAS and then HEC-FIA, the user can choose to run just the HMS
model alternative within the compute sequence, or run only the HMS and ResSim model
alternatives. The user can also choose to run the entire compute sequence.

The user can compute individual model alternatives from the HEC-WAT framework from
several different places. From the HEC-WAT main window (Figure 14.1), from the Study Tree,
from the Simulations folder, right-click on a simulation (e.g., Without Project Conditions-
RR Feb1986). From the shortcut menu (Figure 14.1) point to Compute, from the sub-menu the
user can choose which available model alternative to compute. The Compute Progress dialog
box will open (Figure 14.2) and the compute will start.

From the HEC-WAT main window (Figure 14.1), from the Compute menu (Figure 14.3), point
to Compute, from the sub-menu the user can choose which available model alternative to
compute. The Compute Progress dialog box will open (Figure 14.2) and the compute will start.

From the HEC-WAT main window (Figure 14.1), the user needs to select a simulation from the
Study Tree, under the Simulation folder. The Content Pane (Figure 14.5) contains information
about the selected simulation, including what model alternatives are part of the simulation. From
a model alternative, right-click, from the shortcut menu click Compute. The Compute
Progress dialog box will open (Figure 14.2) and the compute will start.

Without Project Conditions-RRE_Feb1986

A Alternative: Without Project Conditions
@ Analysis Period: RR_Feb1986

# Program Crder: Default

£ Models

E calibrate ad Edit Model..

Base for Real ##
Comput
GridsAndxSe A P E}

¥ Time Window A Results
----- @ Start: 13 February 1986, 16:00
----- @ End: 21 February 1986, 16:00
# Run Directory: runs/Without_Project_Conditions/RRE_Feb1986/
# Out-of-Date

Figure 14.5 Content Pane — Individual Model Alternatives Shortcut Menu
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14.4 Compute through a Specific Model Alternative

The user can compute a simulation through an individual model alternative from the Study Tree,
from the Simulations folder, right-click on a simulation (e.g., Without Project Conditions-
RR Feb1986). From the shortcut menu (Figure 14.1) point to Compute, from the sub-menu,
click on the model alternative where the compute will stop. The Compute Progress dialog box
will open (Figure 14.2) and the compute will start. The user can perform the same function from
the Compute menu (Figure 14.3). If previous model alternatives have been computed and not
changed, those model alternatives will be skipped.

14.5 Compute Log

To view a simulation compute log:

1. From the HEC-WAT main window (Figure 14.1), from the Study Tree, from the
Simulations folder, right-click on a simulation, from the shortcut menu (Figure 14.6),
click View Compute Log. Also, from the Compute Menu (Figure 14.3), click View
Compute Log — this command is only available when there is an active simulation
(displayed in a Simulation Map Window in the Desktop Pane). Both methods open the
View Compute Log Editor (Figure 14.7).

= RussianRiver b
: : ¥
EI"‘l\!L Alternatives
= &4 Without Project Conditions
=1 Simulations (2)
.+ Xk without Project Conditions-RR_Jan1995

¥ Simulation: V

Alternatives | yyid

IS 3 ithout Project Conditions-RR_Feb198f Ml

[y, Schematic:Without Project Conditions Display In Map Window...
[# . Analysis Periods Edit Model... »
H-E Models *

Remove from Map Window
Edit Simulation...
€2 Model Linking Editor

Compute >
View Compute Log... —
Results 4
Save

Delete From Study

i X o

Properties...
Browse Run Folder...

[N N §
Figure 14.6 Individual Simulation Shortcut Menu — View Compute Log

2. The compute log opens in an editor that allows the user to edit, search, print, and format
the log. The search function lets the user search for specific items to troubleshoot or
review details regarding one of the software applications in the compute sequence.

3. From the File menu, click Close, the Compute Log Editor will close (Figure 14.7).
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H
% Without_Project_Conditions-RR_Feb1986.1o |

File Edit Search Format

File: |without_Project_Conditions-RR_Feb1986.1og

All internal boundary data will be recomputed. -

Plan: ‘Base for Real Time forecasting’ (RussianRiver.p06)
Simulation started at: 15May2017 08:23.11 AM
Using 64 Bit Computation Engines

Writing Geometry

Computing Bank Lines

Bank lines generated in 477 ms

Computing River Edge Lines

River Edge Lines generated in 181 ms
Computing X3 Interpolation Surfaces

X5 Interpolation Surfaces generated in 694 ms
Completed Writing Geometry

Geometric Preprocessor HEC-RAS 5.0.3 September 2016
Finished Processing Geometry

Writing Event Conditions
Event Conditions Complete

m

Performing Unsteady Flow Simulation HEC-RAS 5.0.3 September 2016

Maximum iterations of 20 RS WSEL ERROR

13FEB1986 16:00:30 SA 73 137.37 0.526

13FEB1986 16:01:00 SA 920 1.20 0.267

13FEB1986 16:05:30 3A 927 2234 0.108 T

4 | 11 | 3
05/15/2017 08:55 AM 1111 11

igure 14.7 Compute Log Editor

14.6 Results Menu

From the HEC-WAT Results menu, the user can access results from the different software
applications in a compute sequence. From the HEC-WAT main window (Figure 4.1), from the
Results menu (Figure 14.8), the user will point to a software application from which the user
wants to view results.

B |Results| Tools Window Help
A Simulation DSS File.. % <
f.ﬂ HMS Global Summary Table - (RUN)Feb_1986
ResSim *
RAS N ¥ Simulation: Without Project Conditions-RR_Feb1986
Hi FIA . Alternatives iWithnutF’rojec’[Cnnditinns
o
B o & S |

Figure 14.8 HEC-WAT Main Window — Results Menu - HMS
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For example, in Figure 14.8, the user points to HMS, clicks Global Summary Table, the
Global Summary Results for that particular HMS model alternative will display (Figure 14.9).
The summary table is a native summary table that is generated by HEC-HMS; however, the
summary table is accessed through HEC-WAT.

L% Global Summary Results for Run “Feb_1986

Project: RussianRiver  Simulation Run: Feb_1986

Start of Run: 13Feb1986, 16:00 Basin Model: Russian River 86
End of Run: 21Feb1986, 16:00 Meteorologic Model: gageinterp
Compute Time:15May2017, 08:22:47 Control Specifications:Feb_1986

Show Elements: |All Elements |v| Volume Units: @ IN O ACFT Sorting: |Hydrologic ﬂ

Hydrologic Drainage Area | Peak Discharge Time of Peak Volume

Element (M12) [CFS) (1M
Potter Valley Mot Specified 1.0 13Feb1986, 16:00 nia
Calpella 92 2470 11528 .8 17Feb1986, 17:15 9.39
Lake Mendocino 12.6220 23349 17Feb1986, 11:45 15.78
Coyote Mot Specified 503.3 21Feb1986, 16:00 nia
Ukiah 1005200 146833 17Feb1986, 15:45 11.63
Ukiah Confluence Mot Specified 14683.3 17Feb1986, 15:45 nia
kiah-Talmage Mot Specified 13639.0 17Feb1986, 18:15 nia
Talmage Loc 847330 111123 17Feb1986, 15:30 11.33
Talmage Mot Specified 244995 17Feb1986, 17.00 nia
Talmage-Hopland Mot Specified 24108.6 17Feb1986, 19:15 n'a

Honland | nre T 2900 Q2720 2 AFEakRI00F 49418 A0 AR

igure 14.9 HMS - Global Summary Report

For HEC-RAS, from the Results menu, point to RAS, the sub-menu (Figure 14.10) provides a
list of available HEC-RAS results from which the user can select. For example, from the RAS
results menu, click Plot XYZ 3-D, the X-Y-Z Perspective Plot dialog box will open (Figure
14.11). The plot is a native result that is generated by HEC-RAS; however, the plot is accessed
through HEC-WAT.

B [Results Tools Window Help
& Simulation DSS File.. &
& HMs T— . -
- . Ml ¥ Simulation: Without Project Conditions-RR_Feb1986
ResSim ’
RAS 4 Summary Output Table - Base for Real Time forecasting
i FIA Detailed Output Table - Base for Real Time forecasting y
Profile Plot - Base for Real Time forecasting
pct Conditions Stage & Flow Hydrograph - Base for Real Time forecasting 3]
Rating Curve - Base for Real Time forecasting P
Cross Section Plot - Base for Real Time forecasting
Plot XYZ 3-D - Base for Real Time forecasting [} }:
General Profile Plot... - Base for Real Time forecasting ,\
Hydraulic Properties Table... - Base for Real Time forecasting
10 TN/ | R A \\

Figure 14.10 HEC-WAT Main Window — Results Menu - RAS
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5= X-Y-Z Perspective Plo

File Options
Upstream RS: 74716.8 Son v ﬂﬂﬂ o | H 1|« Reioad Data
' Rotation Angle -0
' Downstream RS:  |3000 - ; S
Azimuth Angle 10 j

Coyote Valley Dam Failure Study

igure 14.11 RAS - X-Y-Z Perspective Plot

14.7 Content Pane

Plan: Base for Real Time forecasting 5/15/2017

Legend

| E—
WS Max WS
Ground
Ineff
*

Bank Sta
Ground

e
Leves

- |
Pier Debris

Once a simulation has been computed, the user can review the same reports that are available

from the Results menu from the Content Pane.

From the Content Pane, right-click on one of

the available model alternatives, from the shortcut menu (Figure 14.12), point to Results, click

on the results that are available.

Without Project Conditions-RR_Feb1986

A, Alternative: Without Project Conditions
@ Analysis Period: RR_Feb1936

# Program Order: Default

E Models

-2 (RUN)Feb_1986

e Elase; W. Edit Model...
3] Gridss Compute

@ Time Wing B Results N
@ Start 1oy
L@ End: 21 February 1986, 16:00

# Run Directory: runs/\Without_Prajed

# Out-of-Date

Reservoir Summary

Flow Summary
Power Summary %
Gates Summary
Stage Summary
Release Decision Report

User Reports

3

Figure 14.12 Content Pane - Shortcut Menu — Results - ResSim
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For example, in Figure 14.12, from the Content Pane, right-click on the ResSim calibrate model
alternative, point to Results. The sub-menu provides a list of available HEC-ResSim results
from which the user can select. For example, point to Results, click Flow Summary, the Flow
Summary Report dialog box will open (Figure 14.13). The report is a native result that is
generated by HEC-ResSim; however, the report is accessed through HEC-WAT.

1 Flow Summary Report

Alternative: Without Pr:RR_Feb1986:ResSim-calibrate
Alternative:Without Pr:-RR_Feb1386:ResSim-calibrate
Lookback: 13 Feb 1986 16:00
Start Time: 13 Feb 1986 22:00
End Time: 21 Feb 1986 16:00

Location/Parameter Average Maximum Minimum
Big Sulphur Trib
Regulated Flow (cfs) 16868.45 5374520 251.22
Unregulated Flow (cfs) 20007 17 G4856 47 30365
Cumulative Local Flow (cfs) 16501 24 R3722.38 25122
Big Sulphur Trib to Geysenille JCT
Regulated Flow (cfs) 16713.84 5226452 254 29
Unregulated Flow (cfs) 19890.08 63221.28 30673
Cumulative Local Flow (cfs) 16418.16 52241.01 25429
Chalk Hill

Regulated Flow (cfs) 2411267 74782.39 339.96
Linraaulated Elows: fefel DTIAA TD SARTO OR 207 230

igure 14.13 ResSim - Flow Summary Report

Another example, from the Content Pane, right-click on the FIA GridsAndXSecsAlternative
model alternative, point to Results. The sub-menu (Figure 14.14) provides a list of available
HEC-FIA results from which the user can select. For example, point to Results, click
Individual Structure Damage Report, the Individual Structure Damage Report dialog box
will open (Figure 14.15). The report is a native result that is generated by HEC-FIA; however,
the report is accessed through HEC-WAT.

Without Project Conditions-RR_Feb1986

A Alternative: Without Project Conditions
@ Analysis Period: RR_Feb19284

# Program Order: Default

£ Models

i1 (RUN)Feb_19886

&7 calibrate
; Base for Real Time forecasting
8+ | GridsAndXSecsAlternative
<& Time Window Edit Model..
i@ Start 13 February 1986, 16 mg

: v N Compute

“@ End: 21 February 1986, 16] ==
# Run Directory: runs/Without_F Results 4 Individual Structure Damage Report

# Computed Aggregated Consequence Report
Detailed Life Loss Report

Critical Infrastructure Report
ECAM Report

Figure 14.14 Content Pane - Shortcut Menu — Results - FIA

]
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3l Structure Damage Results for RR_Feb1986\fia\GridsAndXSecsAlternative ]
File View
Individual Structure Damage Report
for alternative GridsAndX SecsAlternative
for event fia
for time window GridsAndXSecsAlternative
Structure Damage Taotal Depth of
Mame Struct Cont Car Other Damage Flooding
Damage Damage Damage Damage

RES1-15NB 06097 64222 0.0 0.0 0.0 0.0 0.0 -3.81 &
RES1-15MNB 06097 64216 0.0 0.0 0.0 0.0 0.0 -3.34 |;|
RES1-25WB 06097 64250 765158 3052 89 0.0 0.0 11604 47 -259) =
RES2 06097 64263 0.0 0.0 0.0 0.0 0.0 241
RES2 06087 64256 1892.75 2581 0.0 0.0 2150.86 -0.55
RES1-15MB 06097 64218 0.0 0.0 0.0 0.0 0.0 -2 62
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igure 14.15 FIA - Individual Structure Damage Report

14.8 Schematic

Results from the schematic are available by right-clicking on schematic elements and from the
shortcut menu select result items (zooming in on an area is a good idea). From the map window
click the Pointer Tool[ X, right-click on a schematic element, a shortcut menu will appear
(Figure 14.16). For example, in Figure 14.16, from the shortcut menu, besides providing
information about a junction, HEC-WAT also provides information on schematic elements that
are around the junction, like impact areas, routing reaches, and cross sections.

Junction
Impact Area ! Edit Properties
Cross Section

g
Fig

In the example (Figure 14.16), the user right-clicks on a junction from the schematic, from the

shortcut menu (Figure 14.16), point to Impact Area, click Aggregated Consequence Report,
the HEC-FIA Aggregated Consequence Report will open (Figure 14.17). Click the Life Loss
tab to get a Life Loss Report by impact areas. The report is a native result that is generated by
HEC-FIA; however, the report is accessed through HEC-WAT.
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View By: :Impad Areas

| Economicl Structure I Agriculture| Life Loss | Summary|

Life Loss Report
by Impact Areas
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igure 14.17 FIA - Aggregated Consequence Report - Life Loss Report

From the same location in Figure 14.16, from the shortcut menu point to Reach. The sub-menu
(Figure 14.18) lists all the available results from the models in the compute sequence that include
routing reaches in their analysis (hydrologic, hydraulic). In Figure 14.18, each software
application that has results is represented by the icon for each software application. For example,
if the user wants to view the computed profile for a particular HEC-RAS hydraulic routing reach,
click Profile Plot (Figure 14.18), the HEC-RAS Profile Plot (Figure 14.19) is displayed. The
plot is a native result that is generated by HEC-RAS; however, the plot is accessed through
HEC-WAT.

Another example, from the same location (Figure 14.16), from the shortcut menu (Figure 14.18)
point to Reach. To view the computed hydrograph at that location along an HEC-HMS
hydrologic routing reach, click Graph, and the Graph for Reach (Figure 14.20) is displayed.
The plot is a native result that is generated by HEC-HMS; however, the plot is accessed through
HEC-WAT.

Junction
Impact Area

Cross Section

Edit Properties ¢
Plot - calibrate

Profile Plot - Base for Real Time forecasting
Profile Table - Base far Real Time forecastinghf
Plot XYZ 3-D - Base for Real Time forecasting  |dl
Graph - (RUN)Feb_1986 E
Time-Series Table - (RUN)Feb_1986

Summary Table - (RUN)Feb_1986

N, [ A "% % |

igure 14.18 HEC-WAT Schematic Shortcut Menu - Reach

EEEGGER
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igure 14.20 HMS - Graph of HEC-HMS Routing Reach
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CHAPTER 15

Flood Risk Analysis (FRA) Compute
Option

USACE flood risk management (FRM) policy requires that USACE analytical processes include
methods and tools that employ integrated, comprehensive, systems and life-cycle based
approaches and risk-based concepts in planning, design, construction, operations and major
maintenance. These USACE methods need to incorporate systems response of projects when
considering load distribution and failure possibilities. USACE policy also states that project
performance needs to consider the system reaction to flood loading and how those loadings are
distributed across the watershed.

HEC-WAT includes an option that will analyze complex riverine systems while implementing
the flood risk management and systems requirements. Currently, life-cycle analysis in HEC-
WAT is a period of analysis with no changes to measures (i.e., levees, reservoirs) being
accounted for over that period of analysis. For levees, that period of analysis is fifty years, and
for reservoirs/dams that period is 100 years. Ture life-cycle analysis is the tracking of how things
(i.e., failure, re-build, maintenance) could change during the period of analysis for measures (i.e.,
levees, reservoirs), which HEC-WAT will address in a later version. The compute option, Flood
Risk Analysis (FRA), allows a user to perform plan formulation or system performance analyses
while incorporating risk analysis. FRA includes several plug-ins that provide sampling
methodologies for hydrology and fragility curves (Figure 15.1). Also, a majority of the initial set
of HEC software applications will include parameter sampling.

‘ HEC-WAT Framework with FRA Compute Option and Life-Cycle Cost Analysis ‘

WAT Alternative

FRA .

Life-cycle cost analysis, convergence, and the
benefits calculation tool will not be available in
Version 1.0 of the HEC-WAT software.

Qutput Variables

Hydrologic Fragili Performan
g’amm; HEG-HMS | |HEC-ResSim Sanflplfeyr HEG-RAS RS erormance iE -
Plug-In Plug-In Plug-In Plug-In Plug-In Plug-In Plug-In Plug-In Alternative
Completed
e River Breach To calculate benefits mare than one
e Hycrologic Resarvoir Fragility Hydraulies  Hydugiuphs/ o nsaquances: LccA WAT alemativa neads lo ba
o Eluel 2y Madsling Madeling Curve Maneling Wodeling {nat in Version computed & selactad,
Sequence Sequence Sampler Sequence Dept Sequance 10
\_ RAS Mapper/ ocies
vme par Grid ; B;nems fa\ctulinotn Jc:al
Stage.  Stage, Fragilty Breach Consequence g " e s
ser can chose
Stage, Fi Flaw Curve Data Datg ik e bl Damage Reduced {DR) = EADy, — EADy1 .,
Flow (Benefits)
i < model parameter for
recipitation i Edy
bt ‘T, SorveIgehce. Net Benefits = DR — EAGam -
Surface ~

Elevation,

Benefit to Cost Ratio = EADw; — EAD: 4
Flow T EACw .

EACa

Hydrograph
Sets.

Performance
Metric
Data

Model
Convergence
{e.g.. EAD)

Alternatives for camparison are
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Comparison Manager {not in

Version 1.0},

IModel Results
(lifecycle.dss)
Lifecyele 1, Lifecycle 2, ... Lifecycle n

Lifecycle.dss files are used for exchanging
DSS data between the model alternatives of a simulation

Figure 15.1 HEC-WAT Framework - Flood Risk Analysis (FRA) Compute Option
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15.1 Overview

The FRA compute option in HEC-WAT allows users to perform risk analysis using a Monte
Carlo simulation approach. The Monte Carlo simulation provides a method for incorporating a
probabilistic description of inputs (i.e., boundary conditions, initial conditions, model
parameters) into an analysis while making use of detailed deterministic models. During a Monte
Carlo simulation, the single-valued inputs (deterministic models) are replaced with randomly
sampled values as defined by probability distributions. In turn, the sampled model information is
repeated over and over to span the possible range of model inputs to quantify uncertainty in
model results. During an FRA simulation input values are sampled, algorithmic decisions are
performed, results are summarized, and convergence is reached (for Version 1.0, automatic
convergence is not a feature, the user must define the total number of events).

The FRA compute option allows the model alternatives to evaluate a full range of flood
scenarios based on reasonable probabilistic assumptions. The randomly sampled input values,
the models involved in the simulation sequence, and the hydrologic loading are all executed
iteratively according to the Monte Carlo analysis. At the beginning of each iteration, HEC-WAT
generates random numbers which are used by each model alternative in the simulation, with the
software application independently deciding if and how to use those random numbers.

An FRA compute requires a large amount of computation resources and a large amount of
storage for results. HEC-WAT provides model skip flags (Chapter 18) that are developed based
on user criteria that aid in the budgeting of simulation times. This is a very high-level overview
of the FRA compute option, for further details on the Monte Carlo simulation, the HEC-WAT
Technical Reference Guide will provide details (will not be available with Version 1.0 release).

This chapter provides an overview of the items that the user will need to create for an FRA
simulation for a study area. This includes plug-ins; sampling of hydrologic data; possible
sampling of levee fragility curves; analysis periods (time windows); alternatives; simulations;
computations; and results. Chapters following this section will provide more details on certain
items in an FRA study.

15.2 Random Numbers

When an FRA compute starts, HEC-WAT generates pseudo-random numbers. Pseudo random
numbers allow for repeatability of the random sampling when an HEC-WAT alternative is re-
computed or between multiple HEC-WAT alternatives. This means that the random values used
to sample input variables are pseudo-random, which allows the same random value to be
reproduced identically in a subsequent compute. Repeatability is important to support
comparison of study alternatives or in case a simulation is stopped for some reason. Also, when
an event is deemed interesting after the compute is complete, a user can re-run that particular
event, saving detailed information for further analysis.

The pseudo-random numbers are generated by a random number generator, which uniquely
determines the pseudo-random numbers that are created. Random numbers are generated for
each software application (and plug-ins) listed in the program order of a simulation. Three sets
of pseudo-random numbers are created, one set varies by realization (knowledge uncertainty),
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another set varies by life cycle, and the third set varies by event (natural variability). Any
software application (and plug-in) must be able to accept these pseudo-random numbers, but not
necessarily do anything with the pseudo-random numbers. In Version 1.0, most of the current
software applications and plug-ins will receive all of the pseudo-random numbers, but only use
one of the pseudo-random numbers. Some of the software applications not doing anything with
the pseudo-random number information. The fragility curve sampler and HEC-ResSim use two
of the pseudo-random numbers.

Further details on the pseudo-random numbers and how this information is being used in the
FRA compute and by the other software applications and plug-ins, are provided in the HEC-
WAT Technical Reference Guide.

15.3 Realizations, Life Cycles, and Events

The Monte Carlo simulation in the FRA compute is implemented as a two-level nested process
so that the uncertainty about the probability distributions can be captured, along with the nature
of the uncertainty. Two kinds of uncertainty are distinguished in an FRA compute:

e Knowledge uncertainty (epistemic uncertainty) random variables are not known exactly
and exist when it is not possible to make an accurate estimate of an input value. A few
examples are flood likelihood, hydraulic coefficients, and channel capacities.

e Natural variability (aleatoric uncertainty) random variables vary spatially or event-to-
event and exist when the outcome of a natural process is random, or the natural process is
so complex it seems random when viewed in isolation. A few examples are flood
magnitude and forecasts.

The FRA compute incorporates the two kinds of uncertainty separately, and all software
applications (plug-ins) must distinguish between knowledge and natural variability random
numbers. Iterations in the inner loop, events, randomly sample from natural variability
uncertainties. When enough events (50, 100, 500, etc.) have been sampled to create frequency
curves and compute probabilistic metrics, a realization is created. The outer loop randomly
samples the knowledge uncertainty to define uncertainty parameters that are held for all the
events in a realization.

Life-cycle analysis has been included at a very basic level, further changes to the life-cycle
analysis procedures (including cost analysis) will be included in a later version of HEC-WAT.
Further details on knowledge and natural variability uncertainty, realizations, life cycles, and
events, are provided in the HEC-WAT Technical Reference Guide (not available for Version 1.0
release).

15.4 FRAPIlug-Ins

The following sections provide information on the plug-ins in HEC-WAT that might be needed
for an FRA compute. This covers plug-ins that provide hydrologic data sampling, fragility curve
sampling, and performance metric results.
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15.4.1 Hydrologic Sampling

The first step of the FRA compute is the sampling of the hydrology to create perhaps thousands
of events in a hydrologic sequence. The hydrologic sampling will generate hydrologic
information such as flow or precipitation frequency curves, cross correlations between curves,
and hydrograph or hyetograph shapes, or instead, historical and synthetic event hydrographs.
This hydrologic data will be sampled to generate as many realizations of the life-cycle
hydrologic sequence as necessary, with each generated sequence provided to the other software
applications available in the program sequence. For further details on the hydrologic sampling
available in HEC-WAT, refer to the Hydrologic Sampler User's Manual.

15.4.2 Fragility Curve Sampler

The sampling of levee failure elevations from fragility curves is accomplished through the
Fragility Curve Sampler. This plug-in defines the probability and elevation of failure at each
levee that is part of the system. Sampling is conducted and the result is an evaluation of the full
range of levee failure possibilities for each pre-defined location in the entire system. The
fragility curve sampler is only needed for studies that model levee failures. For further details on
the fragility curve sampling available in HEC-WAT, refer to Chapter 17 of this User's Manual.

15.4.3 Performance Metrics

USACE guidance and policy requires that risk and uncertainty analyses be performed for
USACE planning studies. Risk for USACE is the measure of the probability and severity of
undesirable consequences (ER 1105-2-101). From these analyses, the performance of a system's
reaction to a flood must be commented. These metrics (Chapter 19) describe the capability of the
system to accommodate a single event (Assurance) and the full range of events (Annual
Exceedance Probability and Long-Term Exceedance Probability). These metrics assist in
communicating risk and are defined in the following sections. Not all FRA studies require the
metrics from the Performance Metrics plug-in. Therefore, this plug-in should only be included in
the compute sequence when necessary.

Expected Annual Damage (EAD)

Expected Annual Damage (EAD) is the average or mean of all possible values of damage
determined on an annual basis by a Monte Carlo (a numerical integration approach) analysis of
various variables that contribute to EAD along with those variable's associated uncertainties. An
HEC-FIA model is required in the FRA compute for EAD to be computed.

Annual Exceedance Probability (AEP)

Annual Exceedance Probability (AEP) is the probability that a specific capacity or target stage at
a location of interest will be exceeded in a given year, based on the full range of possible flows.
For levees (if applicable), AEP is the chance of failure or exceedance in any given year. AEP is
calculated at every grid cell and structure, and reflects the probability of ground stage being
equaled or exceeded.
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Assurance

Assurance (also known as Conditional Non-Exceedance Probability, CNP) is the probability that
a specific target (e.g., the top of a levee) will not be exceeded, given the occurrence of a specific
flood event.

Long Term Exceedance Probability (LTEP)

Long Term Exceedance Probability (LTEP) is the probability that one or more flood events will
occur within a specified time period or the likelihood that the target stage will be exceeded in a
specified time period. The calculations are made directly by using the binomial distribution (EM
1110-2-1415).

15.4.4 Life-Cycle Cost Analysis (LCCA)

The FRA compute capability within the HEC-WAT framework is a computational option that a
user can choose to perform plan formulation, system performance analyses or asset management
studies using a life-cycle approach. Expected annual damage is computed based on a 50-year
life-cycle in part to capture changes to the system through the project life. Net benefits (damage
reduced less costs), will be an output from the FRA compute. Therefore, the FRA compute will
include the initial and life-cycle costs through that 50 year project life. Life cycle costs include
the initial project investment, costs for operation, maintenance, repair, rehabilitation, and
replacement. Estimates for future rehabilitation or replacement will include the costs of all
related work. For example, it may be necessary to construct temporary facilities to ensure
continued project function during replacement. For comparison purposes, evaluation of life cycle
costs should include a calculation of the present worth, based on constant dollar analysis, and
using appropriate discount rates for future costs. This life-cycle capability will allow for
investment decisions on risk management system components and for scenario testing of
management options. Life cycle analysis including cost is not available in HEC-WAT Version
1.0.

15.4.5 Benefit Calculation Tool

This tool will calculate the benefit (damage reduced) and net benefit (damage reduced minus
cost) if cost information is available. HEC-WAT computes the benefits (damage reduced) for
each alternative. Damage reduced is the damage prevented because a project or projects
(measures), or structural and/or non-structural, are part of an alternative analyses. Frist, HEC-
WAT computes EAD for the Without Project Alternative and uses that EAD as a baseline to
compare against all with-project alternatives. The Benefit Calculation Tool subtracts the with-
project alternative's EAD from the Without Project Alternative EAD to obtain the damage
reduced for that particular with-project alternative. The tool then computes Net Benefit for each
with-project alternative by subtracting the EAC (Expected Annual Cost) for that particular with-
project alternative from the damage reduced for that particular with-project alternative. If the Net
Benefit is greater than zero that means the damage reduced from that with-project alternative
exceed costs and therefore is an economically viable project; i.e., net benefits of the with-project
alternative exceed the costs of that with-project alternative. To generate the Benefit to Cost ratio,
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the Benefit Calculation Tool simply takes the benefits for the with-project alternative and divides
by the costs. This tool will not be available in HEC-WAT Version 1.0.

15.5 An FRA Study

Now that the user has created a study (Chapter 7); has imported (Chapter 8) or created the
appropriate model alternatives (including a hydrologic sampling alternative); created a program
order (Chapter 11); created HEC-WAT alternative(s) (Chapter 10); created analysis period(s)
(Chapter 9); and, if HEC-ResSim is included in the compute sequence, created an HEC-ResSim
lookback window (Chapter 13, Section 13.3) — the user needs to decide if the study needs to
include flood risk analysis. Chapters 16 through 21 provide details on selecting results for an
FRA compute to view; setup fragility curve sampling if necessary; how to skip models in an
FRA compute; setup the calculation of performance metrics if needed; and, outline the necessary
steps for a user to create FRA simulations that will allow the user to perform a plan formulation
of system performance analyses that incorporates risk and uncertainty.
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CHAPTER 16

Output Variable Editor

The Output Variable Editor (Figure 16.1) provides an interface for selecting results from an
HEC-WAT flood risk analysis (FRA) compute. Currently, only the maximum values from
selected model alternative results and sampled parameters from some of the model alternatives
are saved through output variables. There are multiple options for saving files and model
alternative results from an FRA compute. All time-series information is saved in DSS files
organized by life cycles. In many cases, saving and maintaining many thousands of time-series
data records is not possible due to storage limitations. However, the maximum value from each
time series is useful. For example, the peak flow or stage value from a hydrograph time-series
can be used to compute a flow/stage frequency curve or these values can be plotted to quickly
show if a flow or stage threshold was exceeded. Saving the sampled parameters or initial
conditions is useful when evaluating the conditions that led to certain results (i.e., when a high
reservoir stage is a result of sampling a high starting pool condition).

% Qutput Variable Editor
File Edit

Simulation: :WithoutProjectConditions—FRA_TW

Model: tl,rg Hydrologic Sampling

Alternative: |_'lf§ RR_Precip2 | Select Variables to Save... ] ’ Extraction Time Window...

Selected Model Output Variables
(select Frequency to generate a frequency curve)

Model Alternative Variable Parameter Frequency
PYUTUTUUTL SalTipgmmy e _FTeELI Lake SUTTUTITa TTELIY FTELI

Hydrolegic Sampling RR_Precip2 Lake Mendocina Precip Precip
Hydrologic Sampling RR_Precip2 Healdsburg Loc Precip Precip
HMS (MCA)DCL_WAT Lake Mendocino Cutfilow Flow
HMS (MCA)DCL_WAT Hopland Loc Qutflow Flow
HMS (MCA)DCL_WAT Healdsburg Loc QOutflow Flow
HMS (MCA)DCL_WAT Ukiah Oufflow Flow
HMS (MCA)DCL_WAT Lake Sonoma Qutflow Flow
Res3im calibrate Lake Mendocing Inflow JCT Flow 1HOUR Flow Flow
ResSim calibrate Lake Mendocino Outflow JCT Flow THOUR Flow  |Flow

PaocSim ralibrata | aka Mandacinn.Ponl Elow AHOW IR Elow Elaoue

Filter: L Remove Variables
igure 16.1 Output Variable Editor

A

SIS [

The Output Variable Editor has options for selecting an HEC-WAT simulation (only FRA
simulations). First, select a model that is part of the selected HEC-WAT simulation program
order and then select an available model alternative (a compute sequence can contain multiple
instances of the same model) from the selected HEC-WAT simulation. Once those selections
have been made, the user can select various variables (maximum values only), and, if wanted,
create frequency curves.
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The user must choose at least one output variable from the model alternatives in the compute
sequence, or notify the FRA simulation to compute without an output variable. For a
"production" simulation where results are required, the user should choose all appropriate output
variables before running the simulation. Recommended and it is considered good practices for
the user to choose at least one output variable. In most cases, the desired type of results from an
FRA simulation will include the maximum (or minimum) value from a time-series record. For
example, the maximum stage from a reservoir time-series could be extracted to build a reservoir
stage frequency curve. Saving time-series information from many thousands of events, at many
locations, for many model alternatives could overwhelm the available storage on a computer.
However, maximum values (scalars) do not require much disk space. From the Output
Variable Editor (Figure 16.1), a user can select any available output variables from the model
alternatives that are part of a selected FRA simulation and get summary information (e.g.,
maximum flows, maximum stage, etc.) for each event in the FRA compute.

1. From the HEC-WAT main window (Figure 16.2), from the WAT Tools toolbar, click

>
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Figure 16.2 HEC-WAT Main Window

2. The Output Variable Editor will open (Figure 16.1). From the editor, the user can
select variables from the model alternatives that are part of a selected FRA simulation.
Currently, the maximum value for each of the output variables selected will be saved to
the simulation.dss file and if the user wants to generate a frequency curve for a selected
output variable, the user must select Frequency from the Output Variable Editor
(Figure 16.1).
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3. From the Simulation list, select an FRA simulation (only FRA simulations will be
available). Next, from the Model list select the appropriate software application; and,
then from the Alternative list select the appropriate model alternative.

4. Next, click Select Variables to Save, the Select model name and model alternative name
Variables selector will open (Figure 16.3).

Available Variables

Austin Cr Precip

Big Sulphur Cr Precip
Dry Creek 10 Precip
Dry Creek 20 Precip
Dry Creek 30 Precip
EF Russian 10 Precip
EF Russian 20 Precip
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i T
% Select Hydrologic Sampling RR_PreciEitaﬁnn Variables .ﬁ

4 Remove

| Add All |

| 4 Remaove All |

Selected Variables

BASIN AVERAGE Precip
Russian 10 Precip
Russian 20 Precip

Figure 16.3 Select model name and model alternative name Variables Selector

5. A list of the selected model alternative's available output variables is listed in the
Available Variables list (e.g., Hydrologic Sampling, RR_Precipitation). To select an
output variable, highlight the variable, and then click Add. The selected variable is
moved to the Selected Variables list. Click OK, the Select model name and model
alternative name Variables selector (Figure 16.3) closes and the selected output variables
appear on the Output Variable Editor (Figure 16.1).

6. From the File menu, click Save. Close the Output Variable Editor (Figure 16.1)

16.1 Scalar Values

The selected maximum value from each selected time-series is saved to the simulation.dss file.
The selected output variables can be referred to as scalar values (Figure 16.4) since only the
maximum magnitude is saved from the selected time-series records. The output variables are
organized by realization in the simulation.dss file. Each realization is a collection member, and
within a realization record, the individual life cycle results are saved in separate columns of a
multi-column paired data record. The x-parameter is the event number, and the y-parameter is
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igure 16.4 Maximum Scalars Saved to simulation.dss File

the maximum value. As shown in Figure 16.5, the results for Realization 1 are broken into two
life cycles, Lifecycle 1 and 2, and each life cycle is a separate column in the paired data record.
For the example HEC-WAT study being used (Figure 16.5), only two life cycles in a realization
were specified which was due to the configuration of the analysis period and the FRA
simulation. Other HEC-WAT studies may have a different number of life cycles per realization.
Also, notice in Figure 16.5, that there are not scalars for every single event as some events were
skipped because model skip flags was being applied (Chapter 18).

0fExisting C:500-Year HMS-(MCA)Starting Pool/ l=a|

/Bald Eagle Creek FRA/HMS-(MCA)Starting P

File Edit View

t-Stage/Output Variable/Sayers D ool Elevation/C:0
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Stage
lifecycle 1

HMS-(MCA)Starting Pool
Stage
lifecycle 2

Ordinate

Labels
Units
Type

lifecycle 2

lifecycle 1
FT!

Stage

Figure 16.5 Tabulated View of Maximum Scalars Saved to simulation.dss File
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16.2 Frequency Curves

For each scalar value selected, a frequency curve can be created. From the Output Variable
Editor (Figure 16.1), in the Frequency column (Figure 16.1), the user can select, for each scalar
value, that a frequency curve be computed from results in each realization, and the combined
frequency curve (computed by combining results from all realizations) will be computed
(generated) along with the 5 and 95 percent confidence limits for the combined curve by HEC-
WAT. The checkbox in the Frequency column (Figure 16.1) must be checked, so that when the
selected FRA simulation computes, results will be added to the simulation DSS file. Figure 16.6
provides an example of DSS pathnames with frequency curve results for each realization in
addition to the combined curve and confidence limits. The frequency curves are computed based
on the total number of events that were simulated including events that were skipped using
model skip flags. The scalars (maximum values) are ranked from largest to smallest and the
exceedance probability is computed based on the rank divided by the total number of events
(plus one) in the realization.

File Edit View Display Groups Data Entry Tools Advanced Help
AVESVEN
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igure 16.6 Frequency Curves in the simulation.dss File

If frequency curves were not created for certain output variables after an FRA simulation has
computed, the user can compute frequency curves. After selecting output variables to create
frequency curves, from the File menu (Figure 16.1), click Save and Compute Selected
Frequencies. HEC-WAT will then compute frequency curves for the selected output variables.
This option will only work when an FRA simulation has been previously computed.

16.3 Results

Results from the output variables can be accessed from the HEC-WAT main window (Figure
16.2). From the Results menu (Figure 16.7), point to Qutput Variables. Three options are
available to visualize output variables - Histogram Viewer, Scalar Viewer, and Frequency
Viewer.

16-5



Chapter 16 — Output Variable Editor HEC-WAT User's Manual

[Results]Tools Window Help

Select Results .ﬁ E
- A Simulation DSS File... .
@-— QOutput Variables ¢ Histogram Viewer
Hg Hydrologic Sampling - Flow Sampler Variable Viewer

Frequency Viewer
L N :

Figure 16.7 HEC-WAT Main Window — Results Menu — Output Variables

16.3.1 Histogram Viewer

The Histogram Viewer (Figure 16.8) provides histogram plots of the user selected output
variable from the Variable list (Figure 16.8) and then the realization (Realization list) and life
cycle number (Lifecycle list). The Lifecycle list does include an option to view all life cycles
within a realization. The Histogram Viewer (Figure 16.8) provides the user with a quick way to
visualize the range of values (x-axis) for the selected model results and the relative probability
(y-axis). For example, in Figure 16.8, the user has chosen the output variable to plot a histogram
for Realization 6 and all of its life cycles.

MW Histogram Viewer S Lol

File Wiew
Wariable: iSayers Dam Initial Elevation 'i E@ 40f5|@@ |
Realization:  Reaiization & v

Lifecycle: :m| Lifecycles <

Sayers Dam Initial Elevation

0.075 4

0.070
0.065
0.060
0.055
0,050
g 0.045
éo.mo
< 0.035
L 0,030
0,025 -
0.020 -
0,015
0.010 I I I
0.005 -
- auilin-Sl=EniEnl=R0EE
610 812 614 616 618 620 622 624 626 628 &30

igure 16.8 Histogram Viewer
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16.3.2 Variable Viewer

The Variable Viewer (Figure 16.9) provides scalar plots of the user selected output variable
from the Variable list (Figure 16.9) and the realization (Realization list) and life cycle number
(Lifecycle list). The Lifecycle list does include an option to view all life cycles within a
realization. The OQutput Variable Viewer (Figure 16.9) displays the output value (y-axis) for
each event (x-axis) in the selected life cycle or from all life cycles in the selected realization.
The Output Variable Viewer can be used to quickly identify outliers in the model results that
might require additional investigation. For example, in Figure 16.9, the user has chosen the
output variable to plot a histogram for Realization 6, and all its life cycles.

% Output Variable Viewe =k

lFiIE Edit View

Variable: :Sa],fers Dam Initial Elevation v: @@ 1 of5 @@
-

Realization: :Realizatiunﬁ

Lifecycle: :WILifecycles v
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@ 630 o OB oo ppoym g " 0m *“w* & o
dgn nof | -‘. .1.=
m ]
i [ ] [ [ |
B25 o . -:-}I .'l. L 1L '-. =
g s me B ® e °
o . a*®* n % . L s |
Z 620 .‘ » [ ] +F ® é Pl o i -
If . [ ] n 4 L s @ . I
L n By n L » a - .. .
| . 2
Bl51om L | l.. o® o N .' *es o
e . - bt n % .
[ ] ] .. .. -
510 i . 5
T T T T T T T T T
0 a0 100 150 200 240 300 340 400 440 500
Event
| W itecycle 11 & ifecycle 12

igure 16.9 Output Variable Viewer

16.3.3 Frequency Viewer

The Frequency Viewer (Figure 16.10) provides frequency plots of the user selected output
variable from the Variable list (Figure 16.10) and the realization (Realization list). The
Realization list does include an option to view all realizations. For example, Figure 16.10,
displays a frequency curve for A/l Realizations. A separate frequency curve is plotted with
results from each realization plus the combined frequency curve and the 5 and 95 percent
confidence limits for the combined curve. Only those output variables with Frequency selected
in the Output Variable Editor (Figure 16.1) will have frequency curve results to visualize.
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File Edit View
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igure 16.10 Frequency Viewer
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CHAPTER 17

Fragility Curve Sampling

A fragility curve defines a structure's (i.e., levee) probability of failure over a range of elevation
values at a specific location along the structure (i.e., levee). To capture the likelihood of
structural (i.e., levee) failure at specified locations, the fragility curve sampling in HEC-WAT
occurs in a systems context with failure elevations at multiple locations being sampled either by
realization or by event. The elevation of failure that is sampled is then used by the hydraulics
software (i.e., HEC-RAS) to evaluate breaching. When sampling by realization, the failure
elevation is sampled once per realization and held constant for every event in the realization. For
sampling by event, a different failure elevation is generated for each event in a realization. In
Version 1.0 of HEC-WAT, the fragility curves should be representative of all potential failure
modes (i.e., under seepage, through seepage, erosion), and there is no uncertainty around the
fragility curve.

The User's Manual describes the use of fragility curves in levee evaluations, but fragility curves
can also be defined and used within HEC-WAT for structures situated perpendicular to a water
course (i.e. dam). In this case, the Inline Structure Breach Data Editor in HEC-RAS is used in
place of the Levee (Lateral Structure) Breach Data Editor (Section 17.1) to define the
fragility curve characteristics for inline structures.

17.1 Overview

To capture the likelihood of levee failure at specified levee locations, levee failure elevations
will be sampled from the input fragility curves at each project location for each event or
realization. HEC-WAT randomly selects a value between zero and one for either each event or
each realization (user's choice), from the user-defined fragility curve(s) in the Fragility Curve
Editor (Figure 17.1). The corresponding levee breach elevation is then passed to the RAS
model alternative. HEC-RAS uses that elevation as the trigger failure elevation, which is defined
in the HEC-RAS Levee (Lateral Structure) Breach Data Editor (Figure 17.2; for further
details refer to the HEC-RAS User's Manual). If the HEC-RAS computed water surface
elevation meets or exceeds the elevation sampled from the fragility curve, the levee is assumed
to breach and the breach progresses according to the defined values within the HEC-RAS model.

Fragility is also an element of the project life cycle process. Commonly, without maintenance,
structures (i.e., levees) deteriorate over time. This can be reflected within a fragility curve by
increasing the likelihood of failure at a given water surface elevation (or a lower elevation for a
given probability). Scheduled maintenance can be reflected within a fragility curve by
decreasing the likelihood of failure at a given elevation or raising the elevation for a given
probability. A levee failure and subsequent repair would also have an effect on the fragility
curves. Figure 17.3 displays an example 50-year life cycle, and the hypothetical change in levee
fragility with time as well as failure and repair. Also, the randomly sampled failure elevation
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Fragility Curve Edito

Name:  [FCTE{ Paileves Ev | (W][a] 10f2|m](m])

Description: | Fragility Curve alternative for St. Paul Levee Study. =

Randomize every: |Eyent ] Fragility Curve
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7139 0.1132
7143 0.4269
7147 0.7823
7151 0.981
7155 1.0
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igure 17.1 Fragility Curve Editor

Levee (Lateral Structure) Breach Data
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igure 17.2 HEC-RAS — Levee (Lateral Structure) Breach Data Editor

at that location (from random value 0.29) used for one realization of the Monte Carlo simulations
is displayed in Figure 17.3. This sampled failure elevation would decrease as the fragility curve
showed weakening over time and would further decrease after a failure, but would increase after
subsequent repair. To capture these changing conditions, the user must enter a different fragility
curve and perform a separate analysis for each condition within HEC-WAT.
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Figure 17.3 Levee Fragility Curves at Different Points during a Fifty-Year Life Cycle

17.2

HEC-WAT Fragility Curve Sampling Prerequisites

There are several prerequisites to creating fragility curves within HEC-WAT:

1. To perform fragility curve sampling in an HEC-WAT study, the fragility curve plug-in
should be enabled. By default, the fragility curve plug-in should be enabled in HEC-
WAT. To verify that the plug-in is enabled, from the HEC-WAT main window (Figure
17.4), from the Tools menu, click Options. The Options dialog box will open (Figure
17.5), click the Plug-ins tab. A display of the enabled/disabled plug-ins available in
HEC-WAT is displayed, check FragilityCurvePlugin and make sure it is enabled.

File Edit View Maps Compute Results Tools Window Help
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A without Project Condtions Alternatives  without Project Gonditions v | Simulations  |[F] witout Project Conditions-TimeWindow -
| =) Simulations (1)
| a5 SchemalicWithout Project Conditions
B NoPM
B L Analysis Periads
2+ Models
[l A
i Fragility Gurve .
+- Hg Hydrologic Sampling
£ Performance Metrics [
Bl RAS 3
(LY TimewindowModifier
~
L] .
Without Project Conditions-TimeWwindow T{' EE l —,
A Alterative: Withaut Project Gonditions }i'f.‘ /6//
() Analysis Period: TimeWindow ~
# Results realization 10, lifecycle 99, event 50 >
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@ End. 19 arch 1929, 2400 Loading Project for Fragility Curve -
# Run Directory. {_Projec_C ¥
o OutorDate Loading Praject for Hydrologic Sampling L
Loading Project for RAS =
Loading Project for Performance Metrics
Loading Project for Simulation Compute Engine Manager
Proiect Loaded for Comoute Engine Manager =
Messages

83M of 435M

Figure 17.4 HEC-WAT Main Window
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igure 17.5 Options Dialog Box — Plug-Ins Tab

2. To enable fragility curve sampling for an HEC-WAT study, from the HEC-WAT main
window (Figure 17.4), from the File menu, click Study Details, the Study Details dialog
box (Figure 17.6) will open (for further information on the Study Details dialog box, see

Chapter 4, Section 4.1.5).

T Study Details —

Study Name: St Paul Levee Study - 2D

Study Descripion: | This study is a test watershed for the FRM compute option in the HEC-V[]
Study File: dsVersion1.0\WewFl4_StPaul_WithGrids\St_Paul_Levee_Study.= E
Unit System: English

Coordinate System:

Created By: gOhecprb

Created At: Thu Apr 07 13:50:19 PDT 2011

Map Properties | Contacts | Model Info Simulations|F'|UgiﬂS|

Flugin Enabled

FIA

Fragility Curve

HEC-53P

HMS

Hydrologic Sampling
Performance Metrics

RAS

ResSim

Simulation Compute Engine Manager
Time-Window Interval Generator
TimeWindowModifier

OK ” Cancel ] Apply

igure 17.6 Study Details Dialog Box — Plugins Tab

3. Click the Plugins tab (Figure 17.6), by default, all plug-ins are enabled (Figure 17.6).
For example, in Figure 17.6, the plug-ins enabled include FIA4, Fragility Curve,
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Hydrologic Sampling, Performance Metrics, RAS, Simulation Compute Engine Manager,
and TimeWindowModifier. To ensure that the fragility curve sampler is available, a
check mark should be displayed in the Enabled column of the table (Figure 17.6). When
the appropriate plug-in configuration is selected, click OK. The Study Details dialog
box will close (Figure 17.6) and the plug-in configuration for the active study will be set.

The HEC-WAT study must include a RAS model alternative (plan) with at least one
lateral or inline structure and defined breach information.

Fragility curves are associated with alternatives within HEC-WAT, and each fragility
curve requires a fragility curve common computation point (CCP) defined within an
HEC-WAT alternative.

In Version 1.0, the user can import levee breach locations from HEC-RAS (Section 17.4), or the
user can define each levee and/or breach location (CCPs) in the HEC-WAT schematic. The
CCPs must correspond to breach location(s) defined in the HEC-RAS model. For further details
on adding levees and CCPs to an HEC-WAT study, see Chapter 6.

17.3

HEC-RAS Breach Configuration Considerations

For fragility curve sampling to work in HEC-WAT, the RAS model alternative (plan) must be
setup for levee breaching.

1.

To ensure the RAS model alternative (plan) for the current HEC-WAT simulation is
setup correctly, from the HEC-WAT main window (Figure 17.4), from the Toolbar, click
B¥. The HEC-RAS main window will open (Figure 17.7).

File Edit Run View Options GIS Tools Help
B I B PN < e P S e PN <1 S

Project: |stPaullES |C:\...\NewFIA_StPaul WithGrids\ras\St_Paul_Levee_Study.prj

Plan: [Fail Middle [c:\...\NewFIA_StPaul_WithGrids\ras\St_Paul_Levee_Study.p03
Geometry: St Paul 2D Geometry - Modified |C:\...\NewFIA_StPaul_WithGrids\ras\St_Paul_Levee_Study.g03

Steady Flow: | |
Unsteady Flow: [unsteadyfiow |C:\...\NewFIA_StPaul_WithGrids\ras\St_Paul_Levee_Study.ull

Description : |Vert>ca| Datum: NAVDSS 2 J | US Customary Units

igure 17.7 HEC-RAS Main Window

From the HEC-RAS Toolbar click £+, or from the Run menu, click Unsteady Flow
Analysis. The HEC-RAS Unsteady Flow Analysis dialog box will open (Figure 17.8).

From the HEC-RAS Unsteady Flow Analysis dialog box (Figure 17.8), from the
Options menu, click Levee (Lateral Structure) Breach, the Levee (Lateral Structure)
Breach Data Editor will open (Figure 17.2). Note: Fragility curves may also be
associated with inline structures (i.e., dams). This data can be entered on the Dam
(Inline Structure) Breach Data Editor. The following example will only provide
descriptions for the definition of levee breach information. However, the data
requirements are similar for inline structures.
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File Options Help
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[ Mixed Flow Regime (see menu: "Options/Mixed Flow Options ...")
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igure 17.8 HEC-RAS — Unsteady Flow Analysis Dialog Box

5. From the HEC-RAS Levee (Lateral Structure) Breach Data Editor (Figure 17.2), the
user will need to select breach options (Figure 17.9) for the defined lateral structure at a
location. The user will need to select Breach This Structure, select a breach method
from the Breach Method list (default — User Entered Data), select a failure mode from
the Failure Mode list, and select WS Elev from the Trigger Failure at list as the trigger

failure option.

Lateral IM‘mR]ver thru_st_Paul 151400 LI
[v Breach This Structure

Breach Plot
Breach Method: IUser Entered Data - l Breach Progres
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Trigger Faiure at: lm -

Starting WS 706

Figure 17.9 HEC-RAS — Levee Breach Options

680 1
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6. From the Failure Mode list (Figure 17.9), HEC-RAS currently has two different
breaching methods - piping and overtopping. The user must specify only one of these
modes, even if the fragility curve combines the probability of failure due to both modes.
If the levee is going to overtop and fail then select the Overtopping failure mode. If the
breach is expected to initiate from a piping failure mode and progress upwards and
downwards until a complete breach has occurred, the Piping failure mode should be
selected.

7. The user must define a trigger failure, from the Trigger Failure at list (Figure 17.9). For
HEC-WAT 1.0, the user should select WS Elev. The WS Elev+Duration and Set Time
options should not be selected for an FRA compute. However, if the user does select the
WS Elev+Duration or the Set Time option and an FRA compute has been selected, then
the trigger failure at option is automatically switched to the WS Elev. The trigger failure
elevation is used by HEC-RAS to begin initiation of the lateral structure breach. The
breach is initiated when the computed water surface elevation exceeds the trigger
elevation and is not dependent on the selected failure mode.

8. When the user is finished configuring breach information for the study area in the RAS
model alternative. From the Unsteady Flow Analysis dialog box (Figure 17.8), from the
File menu, click Save Plan to save changes. From the File menu, click Exit, the
Unsteady Flow Analysis dialog box will close (Figure 17.8). From the HEC-RAS main
window (Figure 17.7), from the File menu, click Exit, the HEC-RAS main window will
close (Figure 17.7).

9. If the RAS model alternative in the HEC-WAT FRA simulation has all of the above set,
then the user can go on to defining fragility curve alternatives and input data in HEC-
WAT.

17.4 Import HEC-RAS Breach Locations

When an HEC-WAT simulation contains a RAS model alternative (plan) that includes structure
breach data, the user can import HEC-RAS breach locations as fragility CCPs. From the HEC-
WAT main window (Figure 17.4), from the Edit menu, point to RAS, click Import Breach
Locations. The Import Levee Breach Locations dialog box will open (Figure 17.10).

% Import Levee Breach Locatio ﬂ

=

Import RAS Location Stream Stream Station CCP MName
|MissRiver@151400.0  [MissRiver ~| 151400.0|MissRiver@151400.0

SelectAl | | SelectNone |

D Replace Existing CCPs

[ ok || cancet || appy

igure 17.10 Import Breach Locations Dialog Box
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17.5

. From the RAS Plan list (Figure 17.10) select the RAS plan (model alternative) that

contains the breach locations which should be imported.

The table (Figure 17.10) lists all of the defined breach locations (all lateral structures with
breaching turned on) in the selected RAS plan (model alternative). From the table, the
user can select individual breach locations from the Import column (Figure 17.10) by
clicking the check box. The user can also change the stream station of the breach
location from the Stream Station (Figure 17.10) column and change the name of the
CCP from the CCP Name column (Figure 17.10).

The user can select all known breach locations (Select All) or clear the selections in the
table (Select None). If fragility curve CCPs already exist, the user can replace by
selecting Replace Existing CCPs (Figure 17.10).

Click OK, the Import Levee Breach Locations dialog box will close (Figure 17.10).
The HEC-RAS breach locations will be imported as fragility CCPs in the HEC-WAT
study. Please note that the import process only adds a geographic data layer based on the
geographic coordinates of the breach locations. There is no data linking (i.e., fragility
curve input) when importing fragility curve CCPs.

Optionally, the user can associate the fragility CCPS with levees or other structures that
may have been created for the HEC-WAT study. However, this is not a requirement.

Creating Fragility Curves Alternatives

Now that the user has verified that the fragility curve plug-in is enabled and that the RAS model
alternative (plan) associated with the FRA simulation is setup for levee breaching, a fragility
curve alternative needs to be created. For each fragility curve alternative, the user will need to
define fragility curves at each breach location.

1.

From the HEC-WAT main window (Figure 17.4), from the Study Tree, from the Models
node, right click on Fragility Curve, from the shortcut menu click New. The Create
New Fragility Curve Alternative dialog box will open (Figure 17.11). Another way to
create a fragility curve alternative is from the Edit menu, point to Fragility Curve, click
New.

r T —

% Create New Fragility Curve Alternative
e

Name: FC_SPLeves| %
Description: [:]

[ OK l ’ Cancel

igure 17.11 Create New Fragility Curve Alternative Dialog Box
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2.

17.6

In the Name box (Figure 17.11), the user must enter a unique name for the fragility curve
alternative. The user can also add a description in the Description box. Click OK, the
Create New Fragility Curve Alternative dialog box will close (Figure 17.11) and the
Fragility Curve Editor will open (Figure 17.1).

The Fragility Curve Editor will display the name of the fragility curve alternative and a
description, if entered. Click OK, the Fragility Curve Editor will close (Figure 17.1).
The name of the fragility curve alternative will appear in the Content Pane of the HEC-
WAT main window (Figure 17.12).

=+ Models
, FlA
27 |Fragiiity Curve
|_'lr§ Hydrologic Sampling

Performance Metrics
{58 RAS

(L TimewWindowModifier

NS =R B

Fragility Curve

FC- 3t Paul Levee

Edit...
Save %
Save As..
Rename...

Delete

Figure 17.12 Content Pane — Fragility Curve Alternative Shortcut Menu

Fragility Curve Editor

Now that fragility curve alternatives have been created, the user needs to define the fragility
curves and to associate each curve with a failure location on a levee (structure). From the
Fragility Curve Editor (Figure 17.1):

1.

The user can select from the Randomize every list (Figure 17.13) to have the failure
elevations sampled by every event in a realization or sampled once in a realization. The
default is to randomize the failure elevations by event.

Randomize every: | Eyvent v
Levee: [ v
Failure Location; | v

Figure 17.13 Fragility Curve — Initial Setup

From the Levee list (Figure 17.13), the user can filter the list of fragility CCPs. The list
will either contain the names of levees that have been included in the HEC-WAT
schematic (created in HEC-WAT for visual purposes only and not provided by the RAS
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model alternative) or the <NVot Selected> option. If the user selects the <Not Selected>

option, then all of the fragility curve CCPs will be available from the Failure Location
list (Figure 17.13).

3. Elevation-probability information, which is used to define a fragility curve (Figure
17.14), can then be entered. The elevations should correspond to the levee structure
elevations in the RAS model alternative (plan).

Elevation (ft) Prob. of Failure
7135 0.0
71329 0.1132
7143 04269
714.7 0.7823
7151 0.981
7155 1.0

Figure 17.14 Defining a Fragility Curve

4. A fragility curve (within HEC-WAT) is defined as a cumulative

distribution function (CDF) where the probability of failure must ot
start at zero (0.0) and span to a probability of one (1.0). Both Copy
elevation and probability of failure must be monotonically Paste
increasing. Clear

5. By right-clicking on the table that defines fragility curves, a Al
shortcut menu will display (which is shown in the figure to the Select Al

right). From this shortcut menu, the user can cut/copy/paste
items; clear selected cells; select all cells; delete rows; print the
table; and export the table. Append Row
Delete Row(s)

Insert Row(s)...

6. The user can fill cells that have been selected, from the shortcut

menu click Fill, the Table Fill Options dialog box (Figure S
17.15). The user has several options to choose from: Print Preview...
Export...
e Linear Fill - when selecting the cells, for Linear Fill
(Figure 17.18), the first and last rows must have data. Click Sum Selected Cells
OK, the Table Fill Options dialog box will close and the Sum Entire Column

table will be filled with linearly interpolated data.

e Repeat Fill - when selecting the cells, for Repeat Fill (Figure 17.15), the user must
select a row that contains the data that will be repeated in the other selected rows.
Click OK, the Table Fill Options dialog box will close and the table will be filled
with repeated data.

e Add Constant - when selecting the cells, for Add Constant (Figure 17.15), the user
must select rows that contain data that the user wishes to increase by a constant value.
The user will enter a value in the box next to Add Constant. Click OK, the Table
Fill Options dialog box will close and the rows selected in table will be filled with
data that has been increased by the constant value entered by the user.
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17.7

Table Fill Options | S-S
e —

(@) Linear Fill

() Repeat Fill
(") Add Constant:

() Multiple Factor:

Ok ] ’ Cancel

igure 17.15 Table Fill Options Dilog Box

e Multiple Factor - when selecting the cells, for Multiple Factor (Figure 17.15), the
user must select rows that contain data that the user wishes to increase by a multiplier.
The user will enter the multiplier in the box next to Multiple Factor. Click OK, the
Table Fill Options dialog box will close and the rows selected in table will be filled
with data that has been increased by the multiplier entered by the user.

When the user chooses to Sum Selected Cells or Sum Entire Column from the shortcut
menu, a Sum window will open (Figure 17.16) providing the user with the desired
information.

Column sum = 3.3034

igure 17.16 Sum Window

Once the user has entered all of the information for the fragility curve, click OK, the
Fragility Curve Editor (Figure 17.1) will close.

Individual Fragility Curve Alternatives

The individual fragility curve alternative shortcut menu (Figure 17.12) will allows the user to
edit, save, create a copy of an existing fragility curve alternative, rename, and delete.

17.7.1 Edit

1.

From the HEC-WAT main window (Figure 17.4), from the Content Pane (Figure 17.12),
right-click on a fragility curve alternative, from the shortcut menu click Edit. The
Fragility Curve Editor will open (Figure 17.1).

From the Fragility Curve Editor, the user can edit an existing fragility curve alternative.
When editing is finished, click OK, the Fragility Curve Editor will close (Figure 17.1).
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17.7.2 Save

From the HEC-WAT main window (Figure 17.4), from the Content Pane (Figure 17.12), right-
click on a fragility curve alternative, from the shortcut menu click Save. The fragility curve data
is saved.

17.7.3 Save As

1.

From the HEC-WAT main window (Figure 17.4), from the Content Pane (Figure 17.12),
right-click on a fragility curve alternative, from the shortcut menu click Save As. The
Save Fragility Curve As dialog box will open (Figure 17.17).

¥ Save Fragility Curve A

Old Name” Fc_SPLevee
MName: FC_SPLevee - F'Fl'-p'lW3|

Description: copy of FC_SPLevee

OK Cancel

igure 17.17 Save Fragility Curve As Dialog Box

The name of the fragility curve alternative which is being copied is displayed in the Old
Name box (Figure 17.17). The user must enter a new unique name in the Name box, and
can provide a description in the Description box (Figure 17.17).

Click OK, the Save Fragility Curve As dialog box will close (Figure 17.17). The name
of the new fragility curve alternative will appear in the Content Pane (Figure 17.14) of
the HEC-WAT main window (Figure 17.4).

17.7.4 Rename

1.

From the HEC-WAT main window (Figure 17.4), from the Content Pane (Figure 17.12),
right-click on a fragility curve alternative, from the shortcut menu click Rename. The
Rename Fragility Curve dialog box will open (Figure 17.18).

¥ Rename Fragility Curve

Name: FC_St Paul Levee

Description:

igure 17.18 Rename Fragility Curve Dialog Box

The name of the fragility curve alternative that the user is renaming is displayed in the
Name box. The user must enter a new unique name in the Name box (Figure 17.18), and
can provide a description in the Description box (Figure 17.18).
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3. Click OK, the Rename Fragility Curve dialog box will close (Figure 17.18). The re-
named fragility curve alternative will appear in the Content Pane (Figure 17.12) of the
HEC-WAT main window (Figure 17.4).

17.7.5 Delete

1. From the HEC-WAT main window (Figure 17.4), from the Content Pane (Figure 17.12),
right-click on a fragility curve alternative, from the shortcut menu click Delete. A
Confirm Delete window box will open (Figure 17.19).

3

@A OK to delete alternative FC_SPLevee?

Yes | No |

Figure 17.19 Confirm Delete Window

2. Click Yes, the selected fragility curve alternative will no longer be displayed in the
Content Pane (Figure 17.12) of the HEC-WAT main window (Figure 17.4).

17.8 Multiple Fragility Curve Alternatives

Multiple fragility curve alternatives can be created that evaluate different scenarios of levee
fragility, like weak or strong levee alternatives. The user defined elevation-probability
information is saved per fragility curve alternative. The same fragility curve CCPs can be used
in multiple fragility curve alternatives with different elevation-probability information. The user
can edit and view the multiple fragility curve alternatives in the Fragility Curve Model Editor
(Figure 17.1) using the Navigator Tool (Figure 17.20) or manipulate the fragility curve
alternatives from the Content Pane (Figure 17.12) using the shortcut menu (Figure 17.12).

(1]la] 1013 ]m]

Figure 17.20 Navigator Tool

1. From the Fragility Curve Editor (Figure 17.1), using the Navigator Tool (Figure
17.20), the user can move through the defined fragility curve alternatives.

2. The [4] symbol places the user at the top (first) of the fragility curve alternative list, while
the [M] symbol places the user at the bottom (last) of the fragility curve alternative list.
The (4] (previous) symbol and the [»] (next) symbol moves the user back one and forward
one in the fragility curve alternative list, respectively. The center of the navigation button
indicates the number of fragility curve alternatives in the list and which fragility curve
alternative the user is presently accessing.
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3. For example, the user could edit the first fragility curve alternative, click Apply (which
saves any edits), click [®]. Now the user can view or edit the next fragility curve
alternative in the list.
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CHAPTER 18
Model Skip Rules Editor

The Model Skip Rules Editor is available as part of the flood risk analysis (FRA) compute of
HEC-WAT. The purpose of the Model Skip Rules Editor is to allow the user to define logical
expressions (i.e., if-then statements) of conditions when model computations will be skipped, or
not performed, within an FRA compute. This allows the user to eliminate unnecessary
computations and reduce run-times for an FRA compute. Note the user needs to understand
what it might mean to skip a model alternative within an FRA compute. Some model alternatives
should never be skipped within the compute sequence. For a performance metrics alternative
(Chapter 19) it should not be skipped, because some of the computations being performed by the
performance metrics alternative cannot be skipped.

To access the Model Skip Rules Editor, from the HEC-WAT main window (Figure 18.1), from
the toolbar click [, or from the Edit menu, point to FRA, click Model Skip Rules Editor.
Either way the Model Skip Rules Editor (Figure 18.2) will open.

% HEC-WAT - RR_FIRO Final QE

File Edit View Maps Compute Results Tools Window Help
FaW ideN> AaBERMROrACEE

# RR_FIRO_Final

=¥ Alternatives

EIA Existing Conditions

=+ J. Simulations (3)

Lo

¢ - X Base_POR_Ful

! - X Base_POR_Short

;Z Schematic:Existing Conditions

tl- & Encroach

H- & Combined

- 4 WO_CVD

t- &4 EncroachWIF

H- £ WIFEncroach

- 1. Analysis Periods

E Models
Fl&
Fragility Curve

- gl HMS

Hfs‘ Hydrologic Sampling
Performance Metrics
RAS

ResSim

-~ Time-Window Interval Generator

(T Inifiar

.

Base_FRA

& Alternative: Existing Conditions

@ Analysis Period: FRA

# Resultscrealization 1, lifecycle 1, event 5
tlfs' RR_Precipitation

# Program Order. FRA_Full sequence

£ Models

- (MCARussian River FRA

Baseline_F
(4} Minimum Length_FRA HMS Reach Russian 15a has no stream
FRA Placed HMS reach Russian 15a on stream Austin Creek at upstation 612.1623710394421 to downstation
" il SDDepthGridOnly 276.91671632644653

<3 Time Window HMS Reach Dry Cr25 has no stream

i : Start: 1.January 2001, 00:00 Placed HMS reach Dry Cr25 on stream Dry Ceek at upstation 101990.63149456539 to downstation
@ End: 31 December 3050, 24:00 73318.44655176353

# Run Directory: runs/Existing_Conditions/FRA/ HMS Reach Russian 75 has no stream
# Compute Error

% Simulation: Base_FRA (1,1,5)

Alternatives | Existing Conditions

*P EPE]

MeSSﬂgeS‘ Simulation Map Errars %

Coordinates: -7639524 east, 6646637 north

igure 18.1 HEC-WAT Main Window
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% Model Skip Rules Edito: E.

& =

Simulation:

Description =]

Model Alternative: H FRA ': (](a] 4 0f5 [»](n]

|Base_FRA hd @ 10f5 @

Condition

MAX(ResSim:Baseline_F[Guemeville Gage - Flow])<30000.0
RAS:FRAFIASDDepthGridOnly

Available Actions

Else If Else And or (selection ) Select List of Madels to Skip Delete

Edit Logical Expression

Logical Expression: 'cgmparison

Expression A:

WMAX(ResSim:Baseline_F[Guerneville Gage - Flow])

Comparison Operator: [« |

Expression B:

30000.0

igure 18.2 Model Skip Rules Editor

18.1

Cancel

Create a Skip Rule

To create a skip rule for a simulation and a model alternative that is part of that simulation's
program order:

1.

From the Model Skip Rules Editor (Figure 18.2), from the Simulation list (Figure 18.2)
select a simulation. From the Description box, the user can enter an optional description.

From the Model Alternative list (Figure 18.2), select a model alternative that is part of
the selected simulation. The skip rule that is being created will be applied prior to the
selected model alternative. This is important, the skip rule is not automatically applied to
the selected model alternative. The selected model alternative is required to place the
skip rule within the compute sequence.

Only models at and below the selected model alternative are available to be skipped, and
standard practice is to select the model alternative that corresponds to the model that will
be skipped first.

The Build Logical Expression table (Figure 18.2) is where a logical expression is
defined that provides information to the simulation about when and which model
computation will be skipped during an FRA compute. A logical expression is tied to the
selected model alternative, which means that only one logical expression can be defined
per model alternative. The default values presented in the table are the IF and END
conditions, and the user defines desired conditions and rules. Further information about
building a logical expression is detailed in Section 18.2.
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5. From the Edit Logical Expression box (Figure 18.2), the user can select which type of
logical expression needs to be built from the Logical Expression list (Figure 18.2). The
Logical Expression list has two options - Comparison and Model was Skipped. The
Comparison option allows the user to compare one expression to another to determine
whether a computation should be skipped. When the first model alternative in the list is
selected, only the Comparison option is available. The Model was Skipped option
allows the user to include the following condition within the logical expression: a model
alternative located earlier in the compute sequence has been skipped. Further
information about editing a logical expression is detailed in Section 18.3.

18.2 Building Logical Expressions

The basic format of a logical expression follows: IF [Expression A] compared to [Expression B]
is true, SKIP [Selected Models]. The user can add more complex logic using ELSEIF, ELSE,
AND and OR logic actions, and can add parentheses around a selection or a COMMENT to the
logical expression to support understanding of the decision logic. Each expression must be
defined to return a scalar value, and two expressions are evaluated to determine whether the
specified comparison of scalar values results in a true or false condition. If the comparison
results in a false condition, no action is taken. If the comparison results in a true condition, the
model alternatives selected by the user are skipped in the compute sequence.

To build the first part of each skip rule (IF [ Expression A] compared to [Expression B]), the user
starts by selecting the /F row in the Build Logical Expression table (Figure 18.2). This enables
the Edit Logical Expression box (Figure 18.2) of the Model Skip Rules Editor.

1. From the Logical Expression list (Figure 18.2), select Comparison or Model was
Skipped. The Comparison function is used to compare the scalar values created by the
two expressions to determine whether the comparison results in a true or false condition.
The Model was Skipped function is used to evaluate whether a previous model
alternative was skipped due to a skip rule. This option is most beneficial when the user
wants to base skipping of a model alternative on another model alternative that does not
immediately precede the model alternative of interest (i.e., is several levels higher in the
Program Order).

2. If the logical expression choice is Model was Skipped (Figure 18.3), the user only has to
select the model alternative that will be skipped from the Model list (Figure 18.3). Only
model alternatives in the compute sequence before the selected model alternative are
available in the list. Click Save, in the Build Logical Expression table, row one, Rule
column (Figure 18.2), the model alternative selected will display.

Edit Logical Expression

Logical Expression: | yodel was Skipped -

Model: | 23 (MCA)Russian River FRA e

Figure 18.3 Model Skip Rules Editor — Edit Logical Expression — Model was Skipped

3. If'the logical expression choice is Comparison, in the Expression A box (Figure 18.2),
start creating the Expression A part of the logical expression. To the right of the
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Expression A box, click Edit, the Edit Logical Expression dialog box will open (Figure
18.4). From this editor the user will build the Expression A part of the logical expression.
Further information about editing a logical expression is detailed in Section 18.3. When
finished click Save (Figure 18.4), click OK, the Edit Logical Expression dialog box will
close (Figure 18.4). In the Expression A box of the Model Skip Rules Editor (Figure
18.2), the created expression will display. Expression A in the Build Logical Expression
table can be updated by selecting Apply in the Model Skip Rules Editor.

X

¥ Edit Logical Expressio
=

Simulation: Base_FRA
Model Alternative: FRA

Row Expression

AN
ResSim:Baseline_F[Guerneville Gage - Flow]

)

Operator Time Series Time Window Table Lookup Scalar [ + ] [ Delete I

Operator: | pax

w

Check Cancel ] Apply

igure 18.4 Edit Logical Expression Dialog Box

4. 1If the logical expression choice was Comparison, in the Expression B box (Figure 18.2),
start creating the Expression B part of the logical expression. To the right of the
Expression B box, click Edit, the Edit Logical Expression dialog box will open (Figure
18.4). From this editor the user will build the Expression B part of the logical expression.
Further information about editing a logical expression is detailed in Section 18.3. When
finished click Save (Figure 18.4), click OK, the Edit Logical Expression dialog box will
close (Figure 18.4). In the Expression B box of the Model Skip Rules Editor (Figure
18.2), the created expression will display. Expression B in the Build Logical Expression
table can be updated by selecting Apply in the Model Skip Rules Editor.

18.3 Edit Logical Expression Dialog Box

From the Edit Logical Expression dialog box (Figure 18.4) the user will build Expression A and
Expression B for the logical expression that is being created for a model alternative. Initially
there are three commands available to the user to start creating an expression for Comparison -
Operator, Table Lookup, and Scalar (Figure 18.5). As an expression is built, the other
commands become available — Time Series, Time Window, and Delete. When building a
logical expression, note that the contents of a selected row affect where a command is placed.

18-4



HEC-WAT User's Manual Chapter 18 — Model Skip Rules Editor

Operator Time Series Time Window Table Lookup | | Scalar | + Delete

Figure 18.5 Edit Logical Expression Dialog Box — Initial Commands

Specifically, if a selected row contains **Not Set**, the command will be placed on that row,
and if a selected row contains anything other than **Not Set**, the command will be placed one
row above the selected row. The following sections provide details on each of the individual
commands.

18.3.1 Operator

The Operator command is used to select the maximum (MAX), average (AVG) or minimum
(MIN) value of a designated dataset for the logical expression comparison. When the user selects
Operator, a row is added to the logical expression table with the default value of MAX(). The
user can change this default operator from the Operator list (Figure 18.6). Be sure the row with
MAX is highlighted so the Operator list will display on the Edit Logical Expression dialog
box (Figure 18.4).

Operator Time Series Time Window Table Lookup Scalar | + | | Delete ‘

Operator: | pax -

Figure 18.6 Edit Logical Expression Dialog Box — Operator List

Once the desired operator is specified, the user then selects the row inside the operator
parentheses labeled *Not Set* to define the source of information used for comparison. Three
commands for source data are available: Time Series (Section 18.3.4), Time Window (Section
18.3.5), and Table Lookup (Section 18.3.2).

18.3.2 Table Lookup

Table Lookup allows the user to define a set of related data (e.g., a hydraulic rating curve), and
is used to look up a dependent variable based on an independent variable. Two actions are
needed to configure the Table Lookup option: define the contents of the lookup table and define
a logical expression that specifies the independent variable.

The first Table Lookup action is to define the contents of the lookup table. When Table
Lookup is selected (Figure 18.7), a row is added to the logical expression table with the
LOOKUP@) expression and the interface is updated to present the user with two options for
entering tabulated data from the Table Type list (Figure 18.7) - User Table and DSS Table. For
either option, the user can optionally enter a name in the Table Name box (Figure 18.7).

e The User Table option (Figure 18.7) allows for the manual entry of X and Y values, with
X as the independent variable and Y as the dependent variable. The number of rows in
the table can be expanded by right-clicking inside the table for a shortcut menu of table
editing options.
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Time Series Time Window Table Lookup ] ’ Scalar ] [ + ] | Delete |

Table MName:

Table Type: | User Table 5

X Y

1

Figure 18.7 Edit Logical Expression Dialog Box — Table Lookup — User Table

e The DSS Table option (Figure 18.8) allows the user to select a DSS file (click Select, the
Select Time Series dialog box will open) for the reference table in the same manner as
described in the Time Series section (Section 18.3.4).

Time Series Time window | | TableLookup | [ scalar | [ + | [ Delete |
Table Name:

Table Type: | (88 Tabie v
Path:

Figure 18.8 Edit Logical Expression Dialog Box — Table Lookup — DSS Table

The second Table Lookup action is to define a logical expression that specifies the independent
variable (Figure 18.9), click Operator. The MAX operator is added to the expression building
table (Figure 18.9). For example, in Figure 18.9, the Table Lookup command is using the
maximum value from the time series (click Time Series) referenced in the MAX command as the
independent variable. From the Time Series Expression list (Figure 18.9), select Time Series
from Model. From the Select Time Series box (Figure 18.9), select the model alternative that
contains the time series that the user is looking for. In the Time Series list box (Figure 18.9), is
a list of available time series data for the selected model alternative. Click Apply, the row in the
expression building table (Figure 18.9) that contains the independent variable will now display
the time series information for the independent variable.

18.3.3 Scalar

The Scalar command allows the user to specify a constant value (default). From the Scalar
Expression list (Figure 18.10) select Constant, in the Constant box (Figure 18.10), enter the
value (default is zero).
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% Edit Logical Expression
==

Simulation: Without Project Conditions-TimeWindow
Model Alternative: ﬂ FC - 5t. Paul Levee

Row Expression

LOOKUP(@,

Hydrologic Sampling:HS - St. Paul Levee 30years[Upstream Boundary Condition
5 - Flow]

0. Time Series Time Window ] [ Table Lookup Scalar Dele
-

Time Series Expression: | Time Series from Model
Select Time Series
Model: |_'l(§ HS - St. Paul Levee 30years

LRl | pstream Boundary Conditions - Flow

Check Cancel ]

igure 18.9 Edit Logical Expression Dialog Box — Table Lookup — Time Serie

Scalar Expression: | constant - |

Constant: 0

Figure 18.10 Edit Logical Expression Dialog Box — Scalar

18.3.4 Time Series

The Time Series option allows the user to reference a time series of data in a logical expression.
Note that a Time Series can only be added to the expression inside an Operator (Section
18.3.1). From the table on the Edit Logical Expression dialog box (Figure 18.4), make sure the
row with *Not Set*has been selected, click Time Series (Figure 18.11), the interface will
change. From the Time Series Expression list (Figure 18.11), there are two options - DSS from
File (Figure 18.11) or Time Series from Model.

For the DSS from File option (Figure 18.11), the user can select a DSS file and pathname, click
Select (Figure 18.11). The Select Time Series dialog box will open (Figure 18.12), navigate to
the DSS file location, from the table select the appropriate pathname, click Select (Figure 18.11).
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Operator Time Series [ Time Window ] [ Table Lookup Scalar [ £ ] [ Delete ]

Time Series Expression: |pss from File -

Path: |y

Figure 18.11 Edit Logical Expression Dialog Box — Time Series — DSS from File

% Select Time Series
View
= |4 =E

File Name:
Pathnames Shown: 0 Pathnames Selected: 0 Pathnames in File: 0 File Size: 0.0 KB Library “ersion: 7-FB

Search A [ ] C: [ v. E: [
By Parts: | o | ~ B

MNumber Part D/ range PartE

Cancel

igure 18.12 Select Time Series Dialog Box

The Select Time Series dialog box will close (Figure 18.12), and the selected information will
display on the Edit Logical Expression dialog box (Figure 18.11) in the File box and the Path
box. The logical expression can be updated to display the Time Series by clicking Save or
Apply on the Edit Logical Expression Editor (Figure 18.9).

The Time Series from Model option (Figure 18.13) allows the user to select time series data
from model alternatives that are part of the FRA simulation. From the Select Time Series box
(Figure 18.12), from the Model list (Figure 18.13), select the appropriate model alternative. The
Time Series list (Figure 18.13) displays the time series data available from the selected model
alternative. Select a single time series to include in the logical expression, click Apply, the
selected time series will be added to the expression.

18.3.5 Time Window

The Time Window can only be added to the expression inside an Operator (Section 18.3.1) and
allows the user to apply an Operator to a portion or subset of a time-series. For example, the
user can find the maximum flow between two dates of interest, as specified by the time
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Time Series Expression: 'Time Series from Model

Select Time Series
Model: calibrate vj

Time Series: |Austin Ck Local - Flow s
Austin Ck from Cazadero - Flow

Big Sulphur Cr - Flow

Big Sulphur Trib - Flow

Big Sulphur Trib - Inflow

Big Sulphur Trib - Local Flows

Big Sulphur Trib Oat Valley Ck - Flow

Big Sulphur Trib to Gevserville JCT - Flow

Figure 18.13 Edit Logical Expression Dialog Box — Time Series — Time Series from Model

Operator Time Series l Time Window l [ Table Lookup ] Scalar
-

m

-

window. From the table on the Edit Logical Expression dialog box (Figure 18.4), make sure the
row with *Not Set*has been selected, click Time Window (Figure 18.14), the interface will
change. A row is added to the logical expression table on the Edit Logical Expression dialog
box (Figure 18.14), with the TIMEWINDOW expression.

==
Simulation: Without Project Conditions-TimeWindow F
Model Alternative: Eﬂ FC - 5t. Paul Levee

Row Expression
1 MAX(
2 TIMEWINDOW(DSS,DSS,
3 )
4 )
5

L
Operator Time Series Time Window Table Lookup Scalar
Start End
Source |Dss Record ¥ | Source Dss Record il

Check [ 0K H Cancel H Apply

igure 18.14 Edit Logical Expression Dialog Box — Time Window

For the Start and End of the time window (Figure 18.14) there are three options - DSS Record,
Model's Compute Window, and Specified. These options can be selected independently for the
start and end dates and times. For example, the user could select DSS Record for Start and
Specified for End (Figure 18.14).
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In addition to specifying a source for both the start and end of a time window, the user must also
specify a time series for application of the Operator. For example, a MAX Operator could be
applied to a stage time series from HEC-RAS or a flow time series from the Hydrologic Sampler
to find the maximum stage or flow, respectively, within a given time window. The time series is
specified by selecting the row immediately below the TIMEWINDOW row in the logical
expression, which activates the Time Series command (Figure 18.5). Refer to Section 18.3.4 for
details on how to select a time series from a DSS file.

The DSS Record option (Figure 18.13) bases the start or end date and time on a user-specified
DSS record. In this case, the DSS record selected to provide the time series data for the
Operator is also used to set the time window start or end time.

The Model's Compute Window bases the start or end date and time on the compute window of
the selected model alternative. The selected model alternative is identified on the Edit Logical
Expression dialog box (Figure 18.3), along with the name of the FRA simulation. If a Time
Window Modifier (Chapter 9) has been applied to the selected model alternative, the Model's
Compute Window option will reference the modified time window associated with that model
alternative.

The Specified option (Figure 18.15) allows the user to enter a specific date and time for either
the Start or End time. For both the Start and End boxes (Figure 18.15) there are Date and
Time boxes (Figure 18.14). The date should be entered in DDMMM format (e.g., 10Jan) or
selected from a calendar, from the right of the Date box (Figure 18.15) click [.], a calendar
window will open from which the user can select a date (although year is displayed in the
calendar, it is not used in the Date box or computations). The time should be entered in 24-hour
format (e.g., 1630).

Operator Time Series Time Window Table Lookup Scalar | + | | Delete |
Start End
Source | Specified - Source | Specified -
Date = Date ]
Time Time

Figure 18.15 Edit Logical Expression Dialog Box — Time Window - Specified

18.3.6 Delete

The Delete option can be used to delete one or more highlighted rows from the expression.

18.4 Model Skip Rules Editor - Comparison Operator

The Comparison Operator defines how Expression A will be compared to Expression B. From
the Model Skip Rules Editor (Figure 18.2), from the Edit Logical Expression box, the
Comparison Operator list (Figure 18.16) contains the following operators:
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== (equal to)

!=(not equal to)

<= (less than or equal to)
>= (greater than or equal to)
< (less than)

> (greater than)

Edit Logical Expression

Logical Expression: | Comparison

Expression A

MAX(ResSim: Baseline_F[Guerneville Gage - Flow]) Edit...

1y

Clear

Comparison Operator: ]
! |

Expression B: ==

30000.0 o Edit...
-
=

| N

Figure 18.16 Edit Logical Expression Dialog Box — Comparison Operator List

18.5 Model Skip Rules Editor - Available Actions

The user has the option to add other conditions to the skip rule beyond the simple /F statement.
If the user selects a row in the middle of the skip rule (i.e., not the first or the last row), all four
commands in the Available Actions box (Figure 18.17) are enabled - Else If, Else, And, and
Or. When the user selects one of these options, a new row with the selected command is added
to the Build Logical Expression table (Figure 8.2) above the highlighted row. If the user selects
the END row, only the Else If and Else commands are enabled. In this case, a new row with the
selected command is added to the Build Logical Expression table (Figure 8.2) above the END
row. The commands function is detailed in the following sections.

Available Actions

| Eseir || Eise || ana || or || (selecton) || SelectListofModelstoSkip || Comment Delete

Figure 18.17 Model Skip Rules Editor — Available Actions - End

18.5.1 Default - If

This condition specifies the first rule that is tested for true or false. This is included in the Build
Logical Expression table by default. If this rule is true, the evaluation moves to the Skip rule. If
the If rule is false, the evaluation moves to the first Else If rule (Section 18.5.2). If all rules are
false, the evaluation moves to the Else rule if the user has chosen to specify a default action.
Otherwise the evaluation stops and no models are skipped.
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18.5.2 Else If

This condition allows the user to evaluate additional rules for true or false beyond the initial If
rule. If the evaluation is false for the initial If rule (Section 18.5.1), the evaluation moves to the
first Else If rule (Figure 18.17) to test for true or false. If an Else If rule is true, the evaluation
moves to the Skip rule. If an Else If rule is false, the evaluation moves to the next Else If rule. If
all rules are false, the evaluation moves to the Else rule if the user has chosen to specify a default
action. Otherwise the evaluation stops and no models are skipped. The user can include as many
Else Ifs, or alternate rules, as desired.

18.5.3 Else

This condition specifies the default action when none of the If or Else If rules are evaluated as
true. The Else rule (Figure 18.17) is optional, and only one Else rule is allowed in a logical
expression.

18.5.4 And

The And condition (Figure 18.17) can be used to ensure that multiple rules are evaluated as true
before models are skipped. If any part of an And rule set is evaluated as false, the logical
expression evaluation stops and no models are skipped.

18.5.5 Or

The Or condition (Figure 18.17) allows evaluation of additional expressions if previous
expressions are evaluated as false. If any part of an Or rule is evaluated as true, the logical
expression evaluation moves to directly to the Skip rule.

18.5.6 Selection

This option lets the user specify the order of operation using parentheses, where operations
inside parentheses are completed first.

18.5.7 Select List of Models to Skip

The user should specify which models to skip in the FRA compute if the skip rule is met. This is
done by selecting the row in the Build Logical Expression table that contains END. In the
Available Actions box (Figure 8.17), several options become available.

To skip models in the selected FRA simulation, click Select List of Models to Skip (Figure
18.17), the Select Models to Skip box (Figure 18.18) contains a list of model alternatives that
could be skipped. The list is based on the selected model alternative and the listed models
follow the selected model alternative in the program order. The user should select the model of
interest to skip, as well as all other models that follow in the compute sequence because they will
not have input data to run.
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Select Models to Skip

Selectto Skip Model
] :I calibrate
E Base for Real Time forecasting
GridsAndXSecsAlternative

Figure 18.18 Model Skip Rules Editor — Select Models to Skip Box

18.5.8 Comment

This command allows the user to enter documentation within a logical expression. Comments
(Figure 18-17) do not affect the evaluation of the logical expression.

18.5.9 Delete

Multiple conditions can be added to the Model Skip Rules Editor, and one or more rows can be
deleted by highlighting them and selecting the Delete button.

18.6 Default - End Condition

The END condition signifies the end of the defined logical expression or skip rule.
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CHAPTER 19

Performance and Economic Metrics

USACE requires that for USACE planning studies, risk and uncertainty analyses be performed in
a systems context. From these analyses, the performance of the system's reaction to an event
needs to be stated. The performance and economic metrics that can be computed in Version 1.0
of HEC-WAT meet these USACE requirements. The user will need to determine if the study
being conducted needs to report performance and economic metrics. If the study requires the
reporting of performance and economic metrics, then the user will need to build a Performance
Metrics Alternative for the FRA compute. The HEC-WAT Technical Reference Guide (not
available for Version 1.0 release) will provide the user with further details on the computation of
performance and economic metrics in HEC-WAT.

19.1 Available Performance and Economic Metrics

The performance and economic metrics available in Version 1.0 of HEC-WAT are described in
the following sections.

19.1.1 Expected Annual Damage (EAD)

Expected Annual Damage (EAD) is an economic metric that is the average or mean of all annual
damage determined from a Monte Carlo (a numerical integration approach) analysis of variables
that contribute to EAD, along with those variables' associated uncertainties. HEC-WAT can
compute both EAD and the uncertainty about EAD, as shown in Figure 19.1. An HEC-FIA
model is required in the FRA compute for EAD to be computed.

HEC-WAT results for EAD provide the user with a general idea of how the EAD estimates are
probabilistically distributed and easily characterize some global aspects of the distribution (skew,
data gaps, etc.). During an FRA simulation, the consequence model alternative (FIA) can
produce damage for each simulated flood event. HEC-WAT can then collect these damage
results and calculate an average value per life cycle for each simulation which is analogous to an
EAD estimate. All of these EAD estimates can then be assigned an equal probability. Finally,
HEC-WAT can create a probability density function of EAD with uncertainty.

19.1.2 Annual Exceedance Probability (AEP)

Annual Exceedance Probability (AEP) is the probability that a specific target stage at a location
of interest will be exceeded in a given year, based on the full range of possible flows. Within the
HEC-WAT Performance Metrics tool the user can select a common computation point (CCP)
location and, for each location the user can specify a target stage. This means that the target stage
is per location, and the locations must be CCPs. For each selected CCP, the user will be able to
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¥ EAD with Uncertainty Plot x
Years in Realization: 500
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Figure 19.1 EAD with Uncertainty Plot — PDF (probability distribution function)

select an input DSS time series record from any model alternative. An example, is an AEP of
stage at a CCP, is generated by an RAS model alternative. It should be noted that stage
information from HEC-RAS storage areas is not currently available for AEP evaluation. AEP is
used in the calculation of Assurance and Long Term Exceedance Probability (LTEP).

19.1.3 Assurance

The performance metric Assurance (also known as Conditional Non-Exceedance Probability,
CNP), is the probability that a specific target (e.g., the top of a levee) will not be exceeded, given
the occurrence of a specific flood event. This is illustrated in Figure 19.2, which shows that a
stage of 53 feet is not exceeded for 90 percent of the stages modeled for the 1 percent ACE
(Annual Chance Exceedance). To compute Assurance, create a performance metrics alternative
and define an AEP location (Section 19.1.4). When AEP is calculated, assurance will also be
automatically calculated for six exceedance probabilities: 10%, 4%, 2%, 1%, 0.5% and 0.2%.

19.1.4 Long Term Exceedance Probability (LTEP)

Long Term Exceedance Probability (LTEP) is a performance metric that is the probability that
one or more flood events will occur within a specified time period or the likelihood that the
target stage will be exceeded in a specified time period. LTEP results are currently available for
three time periods in HEC-WAT: 10-, 30- and 50-years. The calculations use the binomial
distribution and the computed AEP (EM 1110-2-1415).
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Figure 19.2 Assurance

19.2

Performance Metrics Alternative

For HEC-WAT to compute performance and economic metrics the user will need to create and
setup certain parameters in a performance metrics alternative. This section provides information
on creating, editing, saving, creating copies, renaming, and deleting performance metrics
alternatives.

19.2.1 Create

To create a performance metrics alternative:

1.

From the HEC-WAT main window (Figure 19.3), from the Study Tree, from the Models
folder, right-click on Performance Metrics. From the shortcut menu (Figure 19.4), click
New, or from the HEC-WAT main window (Figure 19.3), from the Edit menu, point to
Performance Metrics, click New. Using either approach, the Create New
Performance Metrics Alternative dialog box will open (Figure 19.5).

File Edit View Maps Compute Results Tools Window Help
da denNr AE ST D+E@

 Simulation:

AEMEES  athout Project Candiions | Smuzons | [E] wiheut Erojeet Conations. Timewingow

LS - P

@ Start 20 Mareh 1045, 00,00
® End 18 Marh 1999 2400 . Propect Loaded for FIA
* Run Daeclory: rna/Nithout,_Project_Candiions/Tirmeendend | | |6\0anes Srudy S Pacl Leves Study - 20 n

[liewFIA_StPaul_WithGrids
o OutotDale Loading Alemaiives Witheut Project Conditions
Stroam Alignment added to Simulaion: Wihout Project Conditons TimeWindow (10.99.50)

Sy [ s [

Coortinates: 745032 33t BO0S619 non I 1 50

Figure 19.3 HEC-WAT Main Window
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Figure 19.4 Study Tree — Performance Metrics — Shortcut Menu

igure 19.5 Create New Performance Metrics Alternative Dilog Box

In the Name box (Figure 19.5), enter a name for the performance metrics alternative. A
description for the alternative can be entered in the Description box (Figure 19.5).

Click OK, the Create New Performance Metrics Alternative dialog box (Figure 19.5)
will close. The Performance Metrics Editor will open (Figure 19.6) and the name of
the performance metrics alternative will display in the Content Pane (Figure 19.4) of the

HEC-WAT main window.

% | Performance Metrics Editol

Alternative: |51 St Bau|

EAD with Uncertainty | Annual Exceedance Probability|

Compute EAD with Uncertainty

Linkage Mame

igure 19.6 Performance Metrics Editor
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4.

8.

By default the Performance Metrics Editor (Figure 19.6) defaults to computing EAD
with uncertainty. If the user wishes not to compute EAD with uncertainty, click
Compute EAD with Uncertainty (check-mark will disappear).

To create a name for linking the models to the active performance metrics alternative
(i.e., PM_St. Paul), click Add (Figure 19.6). A default name will display (EAD I, EAD
2, etc.) in the Linkage Name Table (Figure 19.6). The user can change this default
name by selecting a row in the table and changing the name. A name can be deleted by
selecting a row, clicking Remove (Figure 19.6) and the selected name is deleted.

From the Annual Exceedance Probability tab (Figure 19.7) of the Performance
Metrics Editor, the user can setup the computation of AEP. By default, the computation
of AEP is set. If the user does not wish to calculate AEP, click Compute AEP (check-
mark will disappear). It should be noted that AEP is used in the calculation of the other
performance metrics (e.g., Assurance, LTEP). Therefore, ensure that AEP is being
computed when also computing Assurance and/or LTEP.

-

¥ Performance Metrics Editor | &8 |

Alternative: | py_st Paul -

| EAD with Uncertaimﬂ Annual Exceedance Probability

Compute AEP

Mumber of AEP Histogram Bars: 20

Mumber of LTEP Histogram Bars: 20

Select Locations

Location Target Stage
PFMW3 | 700.0

[ Ok H Cancel ] Apply

Figure 19.7 Performance Metrics Editor — Annual Exceedance Probability Tab

To display AEP and LTEP in a histogram, the number of bars (bins) is required. By
default the number of bars (bins) in the histograms is set to twenty (20). The user can
change the number of bars (bins) in the Number of AEP Histogram Bars and the
Number of LTEP Histogram Bars boxes (Figure 19.7).

Next the user needs to select the location(s) where AEP is to be computed in the study.
These locations can only be CCPs that have already been defined for the study area.
From the Performance Metric Editor (Figure 19.7), click Select Locations, the
Selection Editor (Figure 19.8) will open. From the Available Locations box, select the
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location(s) where AEP is to be computed. Click Add, the selected location(s) will now
appear in the Selected Locations box (Figure 19.8). Click OK, the Selection Editor will
close (Figure 19.8) and the names of the selected location(s) will appear on the
Performance Metrics Editor (Figure 19.7) in the table.

| Select Locations

Available Locations Selected Locations
Upstream Boundary Con PEMWW3

Add »
4 Remove

Add All »

4 Remove All

igure 19.8 Selection Editor

9. For the specified location(s), the user will need to enter a target stage, from the table
(Figure 19.7), under the Target Stage column.

10. Now that information has be defined for the performance metric alternative, click OK,
the Performance Metrics Editor (Figure 19.7) will close.

19.2.2 Edit

1. From the HEC-WAT main window (Figure 19.3), from the Content Pane (Figure 19.9),
right-click on a performance metrics alternative, from the shortcut menu click Edit. The
Performance Metrics Editor will open (Figure 19.6).

2. From the Performance Metrics Editor, the user can edit an existing performance
metrics alternative. When editing is finished, click OK, the Performance Metrics
Editor will close (Figure 19.6).

19.2.3 Save

From the HEC-WAT main window (Figure 19.3), from the Content Pane (Figure 19.9), right-
click on a performance metrics alternative, from the shortcut menu click Save. The performance
metrics alternative data is saved.
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Performance Metrics

g St.Paul_FM Edit...

Save

Save As..
Rename...
Delete

Figure 19.9 Individual Performance Metrics Alternative - Content Pane- Shortcut Menu

19.2.4 Save As

1.

From the HEC-WAT main window (Figure 19.3), from the Content Pane (Figure 19.9),
right-click on a performance metrics alternative, from the shortcut menu, click Save As.
The Save Performance Metrics As dialog box will open (Figure 19.10).

* Save Performance Metrics _ ﬁ

Old Name: |pp1_st Paul

MName: PM_St. Paul

Description: Copy of PM_St. Paul &

Ok Cancel

igure 19.10 Save Performance Metrics As Dialog Box

The name of the performance metrics alternative which is being copied is displayed in the
Old Name box (Figure 19.10). The user will enter a new unique name in the Name box.
An optional can be provided description in the Description box (Figure 19.10).

Click OK, the Save Performance Metrics As dialog box will close (Figure 19.10), and
the name of the new performance metrics alternative will appear in the Content Pane
(Figure 19.9) of the HEC-WAT main window (Figure 19.3).

19.2.5 Rename

1.

From the HEC-WAT main window (Figure 19.3), from the Content Pane (Figure 19.9),
right-click on a performance metrics alternative, from the shortcut menu click Rename.
The Rename Performance Metrics dialog box will open (Figure 19.11).

The name of the performance metrics alternative which is being renamed is displayed in
the Name box. The user must enter a new unique name in the Name box (Figure 19.11).
An optional description can be provided in the Description box (Figure 19.11).
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¥ Rename Performance Metric‘ ﬁ

Mame: PM_St Paul

Description:

igure 19.11 Rename Performance Metrics Dialog Box

3. Click OK, the Rename Performance Metrics dialog box will close (Figure 19.11), and
the re-named performance metrics alternative will appear in the Content Pane (Figure
19.9) of the HEC-WAT main window (Figure 19.3).

19.2.6 Delete

1. From the HEC-WAT main window (Figure 19.3), from the Content Pane (Figure 19.9),
right-click on a performance metrics alternative, from the shortcut menu click Delete. A
Confirm Delete window box will open (Figure 19.12).

@d OK to delete alternative PM_St. Paul?

| L N |

igure 19.12 Confirm Delete Window

2. Click Yes, the selected performance metrics alternative will no longer be displayed in the
Content Pane (Figure 19.9) of the HEC-WAT main window (Figure 19.3).

19.3 Model Skip Rules Editor

The Model Skip Rules Editor (Chapter 18) is available as part of the flood risk analysis (FRA)
compute of HEC-WAT. The purpose of the Model Skip Rules Editor is to allow the user to
define logical expressions (i.e.., if-then statements) of conditions when model computations will
be skipped, or not performed, within an FRA compute. A performance metrics alternative should
never be skipped, because some of the computed results may not be correct if the performance
metrics alternative is skipped.

19.4 Model Linking

Model linking (Chapter 12) is the process within the HEC-WAT framework that allows the
individual models to communicate with each other and how data is handed-off from model
alternative to model alternative. For a performance metrics alternative, the EAD metric should
be linked to an FIA model alternative and the AEP metric should be linked to stage at an HEC-
RAS cross-section.
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19.5 Results

Performance metrics results are available from a series of plots and reports that will be discussed
in the following sections. Chapter 21 will provide further details on where in the HEC-WAT
interface these results can be obtained. The simulation.dss file (e.g., Without Project
Conditions-TimeWindow.dss) contains performance metrics results (EAD, AEP) that the user can
access with HEC-DSSVue (Figure 19.13) and create specific plots and reports.

File Edit View Display Groups Data Entry Tools Advanced Help

@ | dEE |

File Name: C)\Users\gOhecpro\Deskiop\TestWatershedsVersion1.0WNewFIA_StPaul_WithGrids\runs\Without_Project_Conditions\TimeWindow\Without_Project_Conditions-TimeWindow.dss
Pathnames Shown: 24  Pathnames Selected: 0 Pathnames in File: 826 File Size: 6.47 MB  File Version: 7-ED  Library Version: 7-FB  Library Date: 08 July 2017 x84

Without_Project_Conditions-TimeWindow.dss X
Search A - w E: {Annual Damage - EAD 1 Pw
By Parts: . ~ D - F =
MNumber  PartA PartB PartC PartD/range PartE PartF
1|Without Project Conditions-TimeWindow  [EAD with Uncertainty |L\feﬂycl&ﬂurrenw LifeCycle Dam... |Annual Damage - EAD 1 Without Pr-TimeWindow:PerfoMetri-PM_St. Paul -
2|Without Project Conditions-TimeWindow  |Performance Metrics-PM_St. Paul |Evenl—Currenc‘y Output \Annual Damage - EAD 1 C:000000{Without Pr-TimeWindow:PerfoMetri-PM_St Paul il
3|Without Project Conditions-TimeWindow  |Performance Metrics-PM_St. Paul Eveni-Currency Output \annual Damage - EAD 1 C:000001Without Pr-TimeWindow :Per foMetri-PM_St. Paul
4|Without Project Conditions-TimeWindow  |Performance Metrics-PM_St. Paul Event-Currency Output \Annual Damage - EAD 1 C-000002(Without Pr-TimeWindow :PerfoMetri-PM_St. Paul =
5|Without Project Conditions-TimeWindow  |Performance Metrics-PM_St. Paul |Evenl—Currenc‘y Output \Annual Damage - EAD 1 C:000003{Without Pr-TimeWindow:PerfoMetri-PM_St Paul
6| Without Project Conditions-TimeWindow _ |Performance Metrics-PM_St. Paul Eveni-Currency Output \annual Damage - EAD 1 C:000004{Without Pr-TimeWindow :Per foMetri-PM_St. Paul I
7|Without Project Conditions-TimeWindow  |Performance Metrics-PM_St. Paul Event-Currency Output \Annual Damage - EAD 1 C:000005{Without Pr-TimeWindow:PerfoMetri-PM_St. Paul
8|Without Project Conditions-TimeWindow  |Performance Metrics-PM_St. Paul |Evenl—Currenc‘y Output \Annual Damage - EAD 1 C:000006{Without Pr-TimeWindow:PerfoMetri-PM_St Paul
9Without Project Conditions-TimeWindow  |Performance Metrics-PM_St. Paul Eveni-Currency Output \annual Damage - EAD 1 C:000007Without Pr-TimeWindow :Per foMetri-PM_St. Paul
10|Without Project Conditions-TimeWindow  |Performance Metrics-PM_St Paul Event-Currency Output \Annual Damage - EAD 1 C:000008{Without Pr-TimeWindow:PerfoMetri-PM_St. Paul
11|Without Project Conditions-TimeWindow  |Performance Metrics-PM_St. Paul Event-Currency Output \Annual Damage - EAD 1 C:000009Without Pr:-TimeWindow :Perfoletri-PM_St. Paul -
-

Select De-Select Clear Selections Restore Selections Set Time Window

‘ Mo time window set.; Time zone: GMT-08:00; Unit system: English

Figure 19.13 HEC-DSSVue — simulation.dss File

HEC-WAT results for a performance metrics alternative are available for the active HEC-WAT
FRA simulation from the HEC-WAT main window (Figure 19.3). From the Results menu
(Figure 19.14), point to Performance Metrics, from the sub-menu are the available performance
metrics results from HEC-WAT.

Results]TooIs Window Help
Select Results

| A Simulation DSS File..

9' Output Variables * t Conditions-TimeWindow

H§ Hydrologic Sampling - HS - St. Paul Levee 30years *

ditions w | Simulations || ] withoy

Eﬂ Fragility Curve
BN Rras
FIA

i+ Performance Metrics

Plot EAD - PM_St. Paul
EAD Qutput Report - PM_St. Paul

R3EY

AEP Histogram - PM_St. Paul
LTEP Histogram - PM_St. Paul
Performance Metrics Output Report - PM_St. Paul

Figure 19.14 Results enu — Performance Metrics

19.5.1 Select Event Results

To provide meaningful results, the user can setup how to organize those results. From the HEC-
WAT main window (Figure 19.3), from the Results menu (Figure 19.14), click Select Results.
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The Select Event Results dialog box will open (Figure 19.15). The user can select a realization,
lifecycle, and/or event, for which performance metrics results will be displayed.

simulation: Without Project Conditions-TimeWindow

Run Directory. | c\Users\qOhecprb\Desktop\TestWatershedsVersion1.0\NewFIA

Realization: :realizatinn 1
Lifecycle: lifecycle 5

Event: event 1

igure 19.15 Select Event Results Dialog Box

19.5.2 Plot EAD

For the active HEC-WAT FRA simulation from the HEC-WAT main window (Figure 19.3),
from the Results menu (Figure 19.14), point to Performance Metrics, from the sub-menu click
Plot EAD. The EAD with Uncertainty Plot dialog box will open (19.16), displaying (by
default) the cumulative distribution function (CDF) of the EAD with Uncertainty Plot. For
EAD, this plot is for all realizations. For example, in Figure 19.16, ten realizations of 500 events
each (total of 5,000 events). An example of the probability density function (PDF) is provided in
Figure 19.1. The CDF displayed in Figure 19.16 records the EAD from each realization, ranked
from smallest to largest, plotted by the position of the record in the ranked list as an exceedance
probability. Within any realization, the damage from all events are accumulated and divided by
the total number of events simulated within a realization. This produces an estimate of EAD at
the realization level. Each realization estimate of EAD will differ slightly from other realization
estimates, based on the sampled frequency curve and sampled uncertainty in each model in the
compute sequence. The average of all realization estimates of EAD is presented in the Total
Mean EAD box (Figure 19.16), and the variance in the realization level EAD values represents
the uncertainty around the average. Equivalently, the PDF plot presented in Figure 19.1 also
describes the distribution of the realization estimates of EAD.

19.5.3 EAD Output Report

For the active HEC-WAT FRA simulation from the HEC-WAT main window (Figure 19.3),
from the Results menu (Figure 19.14), point to Performance Metrics, from the sub-menu click
EAD Output Report. A text editor will open (Figure 19.17), which contains the EAD Output
Report. This report provides information about the years in a realization (i.e., 500); the number
of realizations (i.e., 10); the mean EAD (i.c., $48,618,722.38); a table summarizing confidence
about the mean EAD; numbers of bins (bars) (i.e., 20) for the EAD histogram; and, a table that
represents the EAD histogram. This report is generated in after the completion of an FRA
compute.
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% EAD with Uncertainty Plot X
Years in Realization: 500
Mumber of Realizations: 100
Total Mean EAD: 48163205.764

(@ PlotcDF () Plot PDF

EAD with Uncertainty Plat
Q
1.0
0.5
£
— 0
L]
]
2 047
o
024
DO T T T T T
020000000 60000000 100,000,000
Expected Annual Damage ($)
— EAD Distribution:EAD 1 —— EAD Distribution: TOTAL

Figure 19.16 EAD with Uncertainty Plot Dialog Box — Plot CDF

¥ EADUncert.bct x
_File Edit Search Format

File: | C:Us ers\qhecprbiDesktop\NewFIA_StPaul_WithGrids\runs\Without_Project_Conditions\TimeWindow!

Fri Aug 25 05:25:21 PDT 2017 ~
***EAD with Uncertainty Report™*
Years in a realization: 500

***Entry. EAD 1
Mumber of realizations: 100

SUMMARY OF CONFIDENCE ABOUT MEAN EAD:
Mean EAD: $48163205.76

Cumul Prob EAD Lower Bound EAD Upper Bound
aboutMean  (§) (%)

050 32744682 57,256,713
070 27281054 66,932,343
0.80 22192877 84,779,768
0.90 18,362,666 92,270,781
0.95 16439969 101,594,884
0.98 10,690,524 103,468,338
0.99 10,690,524 114,157,387

SUMMARY OF EAD HISTOGRAM:
Mumber of Bins: 20

Lower Limit EAD Upper Limit EAD Frequency Cumulative Cumul Exceed

(5) () Frequency Prob Prob
8,700,000 14,000,000 2 2 002 098 v
08/25/2017 05:25 AM 1121 11

Figure 19.17 EAD Output Report

19-11



Chapter 19 — Performance & Economic Metrics HEC-WAT User's Manual

19.5.4 AEP Histogram

For the active HEC-WAT FRA simulation from the HEC-WAT main window (Figure 19.3),
from the Results menu (Figure 19.14), point to Performance Metrics, from the sub-menu click
AEP Histogram. An AEP Histograms dialog box will open (Figure 19.18), providing a plot of
the calculated AEP in a histogram. The histogram provides a graphical representation of
numerical data and allows the user to discover and display the underlying frequency distribution
(shape) of the numerical data. This plot is representative of all realizations (e.g., 5,000 events),
and for the first watershed location (i.e., PFMW3) in the Location list (Figure 19.18).

¥ AEP Histograms pd
Years in Realization: 500
Mumber of Realizations: 100
Location: PEMW3 e
A AEP Histogram
Q Bt
0,301
=y
£ 020"
]
L]
g 0,157
o
0107
LB —
0.00 = e e P e
Wi R e A S ey o T B
Annual Exceedance Frobability

Figure 19.18 AEP Histogram

19.5.5 LTEP Histogram

For the active HEC-WAT FRA simulation from the HEC-WAT main window (Figure 19.3),
from the Results menu (Figure 19.14), point to Performance Metrics, from the sub-menu click
LTEP Histogram. An LTEP Histograms dialog box will open (Figure 19.19), providing a plot
of the calculated LTEP values in a histogram. The histogram provides a graphical representation
of numerical data and allows the user to discover and display the underlying frequency
distribution (shape) of numerical data. This plot is representative of all realizations (e.g., 5,000
events), and for the first watershed location (i.e., PFMW3) in the Location list (Figure 19.19).
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¥ LTEP Histograms X
Years in Realization: 500
Mumber of Realizations: 100
Location: PEMW3 R

Y LTEP Histogram

i 2

105 ]
0.87
=
= Ui
]
o
o 044
021
0.0 T T T T T T | — !_
S B BB e e B A S e ) S BT S U RS P
Long Term Excesdance Probability
|— 10.0 years — 300 years — a0 0years

Figure 19.19 LTEP Histogram

19.5.6 Performance Metrics Output Report

For the active HEC-WAT FRA simulation from the HEC-WAT main window (Figure 19.3),
from the Results menu (Figure 19.14), point to Performance Metrics, from the sub-menu click
Performance Metrics Output Report. A text editor will open (Figure 19.20), which contains
the Performance Metrics Report. This report provides information about the years in a
realization (i.e., 500); the number of realizations (i.e., 10); the mean AEP (i.e., 34.57) for a
specific watershed location (i.e., PFMW3); a table that is the summary of Assurance; a table of
the AEP histogram; a table of the mean LTEP; and, a table that represents the LTEP histogram.
This report is generated in after the completion of an FRA compute.
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HEC-WAT User's Manual

¥ AEPh

File Edit Search Format

>

File: | caUsers\gOhecprb\Desktop\NewFIA_StPaul_WithGrids\runs\Without_Project_Conditions\TimeWindo|

Fri Aug 25 05:30:43 PDT 2017
***AEP Report™*

Years in a realization: 500
Mumber of realizations: 100

SUMMARY OF AEP RESULTS:

Location: PFMW3
Mean AEP: 34 67

=*** ASSURAMCE TABLE

Probability(%) Assurance(%)

10.00 0.00
4.00 0.00
2.00 0.00
1.00 0.00
0.50 0.00
0.20 0.00

% AEP HISTOGRAM ™***

Lower AEP{%) Upper AEP(%) Probability(%)

[ aTal =il 0N

L)

08/25/2017 05:30 AM

1119

11

Figure 19.20 Performance Metrics Output Report
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CHAPTER 20
Final Study Setup — Flood Risk Analysis

Now the user has an understanding about the HEC-WAT framework with an FRA study in mind
- how to create a study; an introduction to map layers; model alternatives have either been
created or imported into the study; analysis periods (time windows); alternative and simulations
have been created; and, model linking has been defined. There are a few more setup items for an
FRA compute that need to occur: which plug-ins are associated with an FRA study;
manipulating map layers associated with the study; entering the correct lookback window for an
HEC-ResSim model (if part of the study); creating specific FRA model alternatives; time
window modifiers; model linking the FRA model alternatives; creating an FRA simulation; and
selecting specific output for an FRA simulation.

20.1 Define Plug-Ins for an FRA Study

Plug-ins (Chapter 2) allow HEC-WAT to integrate software applications into its framework
without requiring special code in HEC-WAT to support the individual software applications.
Currently there are nineteen plug-ins that have been created (Appendix B provides further
details), eight of those specifically for standalone software applications, and eleven plug-ins
specifically created for HEC-WAT functions. While all of these plug-ins are available, the user
must inform HEC-WAT which plug-ins are needed for a given study from the Study Details
dialog box (Figure 20.1). Plug-ins can be enabled/disabled from the Options dialog box
(Appendix B), but this should only be done to enable/disable specific plug-ins for specialized
studies or when there is an issue with a plug-in.

¥ Study Details | % |

Study Mame: StPaul Levee Study - 2D

Study Description This study is a test watershed for the FRM compute option in the HEC-V[.Jl
Study File: Wersion1.0\WewFlA_StPaul_WithGrids\St_Paul_Levee_Study.sty E]
Unit System: English

Coordinate System:

Created By: qOhecprb

Created At Thu Apr 07 13:50:19 PDT 2011
Map Properties | Contacts | Model Infa Simulatinns| Plugins |
Plugin Enabled
CE-QUAL-W2
ECC
FIA v
Fragility Curve v
HEC-55P
HM3S
Hydrologic Sampling v
Performance Metrics v
RAS v
ResSim
Simulation Compute Engine Manager v
Time-Window Interval Generator
TimeWindowModifier v
URC

[ OK ] [ Cancel ] Apply

iTigure 20.1 Study Details Dialog Box — Plugins Tab _FRA
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To set the specific plug-ins for an FRA study:

1.

From the HEC-WAT main window (Figure 20.2), from the File menu, click Study
Details, the Study Details dialog box (Figure 20.1) will open.

' HEC-WAT - St Paul Levee Study - 2 =

File Edit View Maps Compute Results Tools Window Help

Fal @ N> aEBRmR anFEE
‘—

& St Paul Levee Study - 2D N

(=¥ Aternatives
= A Without Project Conditions [withaut Project Condition | simulations ] without Project Conditions-TimeWindow -
© [+ Simulations (1) b
T
;ﬂ Schematic:without Project Conditions
A NoPM

| Analysis Periods

=+ § Models

e
: K24 Fragility Curve

iU Hydrolagic Sampling

{4 Performance Wetrics

RAS

(L) TimeWindowModifier
L]

Without Project Conditions-TimeWindow

¥ Simulation: Without Project Conditions-TimeWindow (10,99,50) (=) l&

& Alternative: Without Project Conditions

@ Analysis Period: TimeWindow

# Resulis realization 10, lifecycle 99, event 50
HE HS - St Paul Levee 30years

# Program Order: FRM

E Models

b FC -5t Paul Levee
(L) ForRAS

I Fail Middle

i ALT_Grids

- PM_St Paul

5 Time Window
@ Start 20 March 1949, 00:00

@ End: 19 March 1999, 24:00

# Run Directory: runs/Without_Project_Cenditions/TimeWindow/ N
# Outof-Date Loading Project for Hydrologic Sampling

-
Loading Project for RAS =
Loading Project for Performance Metrics

Loading Project for Simulation Compute Engine Manager

Loading Praject for Fragility Curve

Proiect Loaded for Simulation Comoute Enaine Manager =
Study | Maps | Schematic Messages
Coordinates: 744816 east, 8018720 north I 83M of 435M

Figure 20.2 HEC-WAT Main Window

The Study Details dialog box (Figure 20.1) displays the name of the study, the study
description (which the user can edit), location of the study file (*.sty), the selected unit
system, the selected coordinate system, the user name of the team member that created
the study, and the date and time the study was created.

Click the Plugins tab (Figure 20.1), by default, all plug-ins are enabled; for an FRA study
the user should choose the software applications that will be used in an FRA study. For
example, in Figure 20.1, for the active FRA study the plug-ins enabled are FI4, Fragility
Curve, Hydrologic Sampling, Performance Metrics, RAS, Simulation Compute Engine
Manager, and TimeWindowModifier.

For an FRA study, the only required plug-in is the Hydrologic Sampling plug-in, for all
other plug-ins and software applications the user can select based on the analyses
required of the FRA study area.

To disable a plug-in clear the check mark in the Enabled column of the table (Figure
20.1). When the user has the right plug-in configuration, click OK. The Study Details

dialog box will close (Figure 20.1) and the plug-in configuration for the FRA study has
been set.
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20.2 Adjust Map Layers

Whether models were built from within the HEC-WAT study or imported, there could be map
layers that define the study area. The user may need to adjust the map layers so that the
schematic displays information to the study team and others.

1.

From the HEC-WAT main window, click the Maps tab (Figure 20.3). Now the user can
see which Map Window is currently active and what layers make up that Map Window.
The user can now make adjustments (changes to draw properties) to the map layers, from
the Map Layers tree:

File Edit View Maps Tools Window Help
FadifeNy naEHERomzdEEAE

Currently Opened Maps

% Schematic: Without Project Conditions =

Schematic: Without Project Conditions

OaENE NP [HE EE]

|| Map Layers
Without Project Conditions
Fail_Middle_Design_HAshp
Stream Alignment
stpaul_10ft smrm)
stpaullevee.shp
StPaulStieamAlignment shp

m

Project Conditions-TimeWindow (10.99.50) -
Map C1L Deskiop/Test) Version1 0/NewFIA_StPaul_WithGrids/maps/Fail_Middle_Design_HA shp added to Simulation-
Without Project Conditions-TimeWindow (10,99,50) =
| ||mapcn qOhecprb/Desktap/Test Version1 0/NewFIA_StPaul_WithGrids/maps/stpaul_10ft smrmp added ta Simulation- Withaut

Waps | Schematic Messages |

Coordinates: 769463 east, 8004546 north 73M of 432M

Figure 20.3 HEC-WAT Main Window — Maps Tab

e Un-check a map layer so that it will no longer display in the active map window.
For example in Figure 20.3, the stpaul 10ft.smrmp map layer has been un-checked.

e For map layers, the user can change the display properties of the selected map layer
For example, in Figure 20.3, the user could right-click on the Fail Middle Design
HA.shp map layer, from the shortcut menu, click Properties. The Edit Polygon
Properties Editor will open (Figure 20.4). From the Fill tab, change the color to
"lightblue", click OK. The impact areas on the active map window will now display
in "lightblue".

e Move layers to better display certain aspects of the schematic. For example, in
Figure 20.3, right-click on Stream Alignment, from the shortcut menu click Move
To Top. The Stream Alignment layer is now the top layer in the schematic.
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Edit Polygon Properties

StPaul_WithGrids/maps/Fail_Middle_Design_HAshp

Border | Labels

Draw Features using:
' One Fill

Display Fill

Color | [ lightblue
Ste | [

Transparency

DK Cancel Apply

igure 20.4 Edit Polygon Properties Editor .

2. The user can adjust the view of the study area in the active map window. Using the
Magnifier tool, zoom the study area in the active map window to the appropriate area
that the user would like displayed. From the HEC-WAT main window (Figure 20.3),
from the Maps menu, click Default Map Properties, the Default Map Properties for
dialog box will open (Figure 20.5). Click Set Map Extents to Display, click OK. The
Default Map Properties for dialog box will close.

‘Map Extents | Default Map Layers

Coordinate System: USA_Contiguous_AlD

Extents:
Easting: Morthing:

Minimum: -T650122 Min: AR1EZES

Maximum: -T7351812 M ax: TO66TES

’ Set Map Extents to Display ]

|:| Grow to Map Extents

” Cancel ]

igure 20.5 Default Map Properties for Dialog Box

This sets the extents for the Map Window so that when the study is opened the next time
the Map Window will be zoomed in to the tighter area.
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20.3 Lookback Window — HEC-ResSim (only)

The time window for an HEC-ResSim run has two parts, a "lookback period" and a "simulation
or forecast period". The lookback period is used by HEC-ResSim to "warm up" a ResSim model
alternative. During this period, routing of flows through the river and reservoir network are
performed but no release decisions are made nor are any mass balance computations evaluated.
The user should think of the lookback period as the time to establish the state of the river
network and the starting conditions of the reservoirs. The simulation period is the portion of the
time window during which HEC-ResSim simulates reservoir operations, and makes release
decisions based on the operation logic defined by the user. Releases are then routed through the
river network, combining with local inflows along the way.

HEC-WAT and most of the models treat the analysis period as a single, continuous time
window. Because HEC-ResSim splits the analysis period into two parts, an additional setup step
is required for each active HEC-ResSim alternative in an HEC-WAT study. The setup step lets
each ResSim model alternative know how much of the analysis period to use for the lookback
period.

To set-up the lookback period:
1. From the HEC-WAT main window (Figure 20.2), from the Edit menu, point to ResSim,

click Lookback Window (Figure 20.6), the Lookback Window dialog box (Figure
20.7) will open.

View Maps Compute Results Tools Window Help
ﬁ Alternative and Simulation Manager... ] m O ﬁ n E
H E Program Order...
; €3 Model Linking Editor... ¥ Simulation: Without Prg
Edit C tation Point L )
it Computation Point Layers Alternatives | without Froject
Stream Reach Alias Editor... :
A '
A HMs d i
EI ResSim 'Ei Open ResSim
188 RAS ) :
— Lookback Window...
FIA ) - -
Edit Reservoirs...
Edit Reaches...
Edit Junctions...
Edit Diversions...
o R Edit State Variables...
Edit Alternatives...
Edit Run..
- OO Cossnos |

Figure 20.6 Edit Menu — ResSim — Lookback Window

2. The table on the Lookback Window dialog box (Figure 20.7) displays the ResSim model
alternatives that are available in the HEC-WAT study. Each model alternative that is
being used in an HEC-WAT simulation will need to have a lookback window set. For
example, in Figure 20.7, the ResSim model alternative calibrate has a TimeStep of 1
hour and Lookback Steps of 6.
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Alternative Description TimeStep Lookback Steps

calibrate 1 Hour
C:calibrate 30 Minutes

L
2 Hour
3 Hour
4 Hour
G Hour
12 Hour
1 Day
Ok ] ’ Cancel ] Apply

B:calibrate

igure 20.7 Lookback Window Dialog Box

3. For each Alternative listed, a TimeStep (compute interval) and number of Lookback
Steps must be specified. The time step can be selected from the TimeStep column
(Figure 20.7), in each cell there is a list of available time steps for the user to choose
from. The selected time step has to match the time step that was specified for the ResSim
model alternative as part of the alternative's original Run Control data (which is located
in the HEC-ResSim Alternative Editor). The number of lookback steps must be entered in
a cell in the Lookback Steps column (Figure 20.7). At least one lookback time step is
required for a ResSim model alternative to compute, however more lookback steps may
be needed, depending on a variety of factors in the ResSim model alternative's operating
rules. The HEC-ResSim modeler should be consulted to determine the minimum
lookback window needed by each alternative. As mentioned, the lookback period takes
place within the analysis period (time window) that HEC-WAT provides to the ResSim
model alternative. No reservoir operations will be simulated during the lookback period,
which could impact model results.

4. Click OK, the Lookback Window dialog box (Figure 20.7) will close.

20.4 FRA Specific Model Alternatives

The HEC-WAT framework has several FRA specific model alternatives — hydrologic sampling,
fragility curve sampling, performance and economic metrics, model skip flags, time window
modifiers, and selecting specific output for an FRA simulation. This section will provide an
overview of these model alternatives (Chapters 16 through 19).

20.4.1 Hydrologic Sampling

The first step in an FRA compute is the sampling of the meteorology or hydrology of the study
area to create perhaps thousands of events in meteorologic/hydrologic sequences. The
hydrologic information is needed as time series of flow or precipitation to be routed through the
system being studied. Both precipitation and flow sampling are supported within HEC-WAT,
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although not within the same alternative. Precipitation would be sampled if an HEC-HMS model
alternative is included in the compute sequence and is used to transform precipitation to runoff,
which is then passed to other model alternatives in the compute sequence. Flow would be
sampled when the decision was made to bypass a precipitation-runoff model and go directly to
reservoir or river hydraulics modeling.

Hydrologic sampling (Figure 20.8) generates the hydrologic sequences, precipitation
hyetographs or flow hydrographs, required for the simulation of the hydrology, reservoir
operation, and hydraulics. The hydrologic information, such as flow or precipitation frequency
curves, cross correlations between curves, and hydrograph or hyetograph shapes is defined
within the Hydrologic Sampling Editor. For details on further details on hydrologic sampling
in HEC-WAT, review the Hydrologic Sampler User's Manual.

Hg Hydrologic Sampling Editor

Mame: :HS- St. Paul Levee 30years

Description: | Copy of Manager for Model Alternative HS - St. Paul Levee

Data to be Sampled: jFIow Sampling

Sampling Method: :Correlated Flow Frequency Curves

Event Sampling | Primary Locations | Secondary Locations | Cross Correlation Matrix | Shape Sets | Shape Summary

Flood Season Definition

Distribution Type | Unifarm ~| Season Distribution Plat

. Probability Density Function
Uniform

Min (Start): | 1apr ()| (date -DDMM)

Max(End): [15may ()| (date-DDMMI)

Probability Density (Probability fUnit)

T T
14 Iz
Por

Season

(7) cDF

Data Check

igure 20.8 Hydrologic Sampling Editor

20.4.2 Fragility Curve Sampling

A fragility curve defines a structure's (i.e., levee) probability of failure over a range of elevation
values at a specific location along the structure (i.e., levee). To capture the likelihood of
structural (i.e., levee) failure at specified locations, the fragility curve sampling in HEC-WAT
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occurs in a systems context with failure elevations at multiple locations being sampled either by
realization or by event. The elevation of failure that is sampled is then used by the hydraulics
software (i.e., HEC-RAS) to evaluate breaching. When sampling by realization, the failure
elevation is sampled once per realization and held constant for every event in the realization. For
sampling by event, a different failure elevation is generated for each event in a realization. For
further details on how to enter data for fragility curve sampling, see Chapter 17 of this User's
Manual. The HEC-WAT Technical Reference Guide (which will not be available with the initial
release of Version 1.0) will provide the user with further details on fragility curve sampling in
HEC-WAT. Fragility curve sampling is not required for an FRA compute, the user needs to
determine if fragility curve sampling is needed for a flood risk management study.

20.4.3 Performance Metrics Alternative

As described in Chapter 19, there are several economic and performance metrics that can be
computed that measure the performance of a system's reaction to an event. Currently, in Version
1.0 of HEC-WAT the user can (not required) request the computation of economic and
performance metrics through a Performance Metrics Alternative. The creation and entering of
data for a Performance Metrics Alternative is described in Chapter 19. The HEC-WAT
Technical Reference Guide will provide the user with further details on the computation of
economic and performance metrics in HEC-WAT (which will not be available with the initial
release of Version 1.0). Economic and performance metrics are not required for an FRA
compute, the user needs to determine if reporting of economic and performance metrics are
needed for a flood risk management study.

20.5 Model Skip Flags

An FRA compute requires a large amount of computation resources and a large amount of
storage for results. HEC-WAT provides a way to aid in the budgeting of computation resources
and simulation times based on user entered criteria. The Model Skip Rules Editor (Chapter 18)
allows the user to define logical expressions (i.e.., if-then statements) of conditions when model
alternative computations will be skipped, or not performed, within an FRA compute sequence.
This allows the user to eliminate unnecessary computations and reduce run-times for an FRA
compute. Detailed information on the Model Skip Rules Editor and its available options is in
Chapter 18.

20.6 Time Window Modifiers

An analysis period (time window) for an FRA simulation is different than when modeling
historic events. The analysis period for an FRA simulation is used to set the length of each life
cycle within the FRA compute. Typically, life cycles are fifty-years in length. If the FRA
simulation does not requires damage being analyzed and life cycles are not required, then the
analysis period can be an arbitrary length; however, 100 or 500 year life cycles are optimal for
results management. The HEC-WAT framework provides several methods for modifying the
analysis period time window within a simulation. Modifying (time window modifiers are not
required for an FRA simulation) the simulation time window is a way to make a simulation run
faster or help make simulations more stable by adjusting the time window for each model that is
part of an HEC-WAT simulation.
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The Time Window Adjustment option (Chapter 9, Section 9.2.1) provides the user with simple
methods to adjust the simulation time window for a specific model. The user can independently
adjust the start and end dates and times of a simulation time window. The Time Window
Modifier (Chapter 9, Section 9.2.2) allows users to also alter the simulation time window, but
based on model alternative results (e.g., adding or subtracting days relative to the date and time
of a peak flow or stage) instead of date shifts.

20.7 Create an HEC-WAT FRA Simulation

Now that all of the building blocks have been configured, the user can create an HEC-WAT FRA
simulation. To create an HEC-WAT FRA simulation:

1. From the HEC-WAT main window (Figure 20.3), from the WAT Tools toolbar, click
.

2. The Alternative and Simulation Manager will open (Figure 20.9). From this manager
the user can create/modify alternatives, analysis periods, simulations, program order, link
model alternatives, and compute FRA simulations.

¢ Alternative and Simulation Manage! ﬂ

File Edit View
AQ K|[Fes|ly

Alternatives

Analysis Periods
TimeWindow

Without Project Conditions

Create Simulation...
Create Simulation Fror%..

MNeed to create a Simulation

[ 0K l [ Cancel Apply

Figure 20.9 Alternative and Simulation Manager

3. To create a simulation, from the Alternative and Simulation Manager (Figure 20.9)
table, right-click on the intersection of an alternative and analysis period. An Analysis
Period must be available in order for a simulation to be created. An analysis period can
only be used once per HEC-WAT alternative. From the shortcut menu click Create
Simulation. The Create New Simulation dialog box will open (Figure 15.6).

4. HEC-WAT has defined a default name for the simulation (e.g., Without Project
Conditions-TimeWindow) in the Name box (Figure 20.10). The name is a combination
of the HEC-WAT alternative name and analysis period name. The simulation name can
be changed. Also, in the Alternative and Analysis Period lists (Figure 20.10) the
selections have already been made based on the intersection in the table. The selected
Alternative (Figure 20.10) cannot be changed, but the selected Analysis Period can be
changed if there is an available analysis period to select.
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Mame: Without Project Conditions-TimeWindow

Description:

[ | RunFRA

Alternative: :Without Project Conditions

Analysis Period: | TimeWindow

Program Order:  [Fgpi

FPart  |without Pr:TimeWindow

Models Program Alternative Simulation Time Window Meeds To
Time Window Adjustment Compute
Fragility Curve Simulation Window A
TimeWindowModifier @ Simulation Window MNIA
RAS Simulation Window MIA
FlA Simulation Window MNIA
Performance Metrics Simulation Window IA

|| cancel || appy

igure 20.10 Create New Simulation Dialog Box

5. Inthe F Part box (Figure 20.10), a default DSS F-Part is displayed that was generated by
HEC-WAT based on the alternative and analysis period (this is informational and cannot
be changed).

6. To create an FRA simulation, select Run FRA (Figure 20.11). The options for setting up
an FRA simulation are now available.

Run FRA

Mumber of realizations to perform the flood risk management analysis: 100
Minimum number of realizations before checking for convergence: 1

Years per realization: 500

Hydrologic Event Alternative: |_'!r§ HS - St. Paul Levee 30years -

Figure 20.11 Create New Simulation Dialog Box — FRA Setup

e Number of realizations to perform the flood risk management analysis - enter

the maximum number of realizations (e.g., 100) that are needed to perform the
FRA analysis.

e Years per realization - default is 500; number can be increased.
Note: The number of events and the analysis period length are used to define the number

of life cycles within a realization. For example, an analysis period that is 50 years long
will result in 10 life cycles if the years per realization is set to 500. The years per
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10.

11.

12.

13.

realization should be set to an even multiplier of the analysis period length. The user can
enter 1,000 years per realization and then 100 realizations. In this example, 100 separate
realizations of 1,000 years will be simulated, providing 100 flow and stage frequency
curves that extend to 1/1,000 ACE (by sorting and ranking the flows/stages then dividing
the rank by the total number of years in a realization, 1,000). In general, the number of
events per realization should be two to three times the frequency storm event desired. For
example, if the 1/100 pool elevation is desired, the number of sampled events for each
realization should be a minimum of 250.

From the Hydrologic Event Alternative list (Figure 20.11) select the appropriate
Hydrologic Sampling Alternative (e.g., HS — St. Paul Levee 30years).

A program order needs to be selected. From the Program Order list (Figure 20.10)
select the appropriate (i.e., FRM) program order for the simulation.

In the Programs table (Figure 20.12), the software applications that were defined in the
program order appear in the order that was set in the program order. Now the user must
select the appropriate model alternative (i.e., plan, simulation run, alternative) for each
software application. From the Alternative column (Figure 20.12), from the list for
Fragility Curve (Figure 20.12), select the appropriate fragility curve alternative (e.g., FC
— S8t. Paul Levee). Repeat the process for the other software applications.

Pragram Alternative Simulation Time Window MNeeds To
Time Window Adjustment Compute
Fragility Curve W FC- 5t Paul Levee | Simulation Window || Edit.. | -
TimeWindowModifier (1 |(4 ForRAS « | simulation Window || Edit... ]
RAS E¥ Fail Middle « | simulation Window || Edit... ] =
FIA B3l ALT Grids | simulation Window || Edit... ]
Performance Metrics f&' PM St Paul « | simulation Window | Edit... ] -

Figure 20.12 Create New Simulation Dialog Box - Selection of Model Alternatives

Now that all of the model alternatives have been selected, click OK. The Create New
Simulation dialog box will close (Figure 20.11). On the Alternative and Simulation
Manager (Figure 20.13) dialog box, the intersection of the alternative and analysis
period now provides information about the simulation.

Click OK; the Alternative and Simulation Manager dialog box will close (Figure
20.13). From the HEC-WAT main window (Figure 20.3), the created simulation appears
on the Study Tree, under the Simulations folder (Figure 20.14).

Click on the simulation in the Study Tree (Figure 20.14), the Content Pane (Figure
20.15) displays information about the selected simulation.

Double-click on the simulation name (e.g., Without Project Conditions-TimeWindow), a
Select Map dialog box will open. Click New Map Window, click OK. The Select Map
dialog box will close. The new map window will contain the schematic elements that
represent the simulation (Figure 20.16).
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~ . . ] . F'ﬁ
i Alternative and Simulation Manage ]

File Edit View

@ k| el

Alternatives

Analysis Periods

TimeWindow
Fragility Curve FC - 5t. Paul Levee

TimeWindowModifier |ForRAS
Without Project Conditions |RAS Fail Middle
Fl& ALT Grids
Performance Metrics  |PM St Paul

Cancel

igure 20.13 Alternative and Simulation Manager - Completed Simulation

@ StPaul Levee Study - 2D

E}"# Alternatives

. & & without Project Conditions

=- |, Simulations (1)

. [-h SchematicWithout Project Conditions
E} . Analysis Periods

@ TimeWindow
E}; Models

I Fia
Ly Fragility Curve

; |_'|I§ Hydrologic Sampling
Performance Metrics
RAS

LAY TimeWindowModifier

Figure 20.14 Study Tree with Created Simulation

‘Without Project Conditions-TimeWindow

A Alternative: Without Project Conditions
@ Analysis Period: TimeWindow
# Resultsrrealization 10, lifecycle 99, event 50
t!rg HS - 5t. Paul Levee 30years
# Program Order: FRM
; Models
4 FC - St Paul Levee
- ForRAS
Fail Middle
il ALT_Grids
Lt PY_St. Paul
& Time Window
----- @ Start: 20 March 1949, 00:00
b @ End: 19 March 1999, 24:00
# Run Directory: runs/Without_Project_Conditions/TimeWindow/
# Qut-of-Date

Figure 20.15 Content Pane
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% HEC-WAT - St Paul Levee Study - 2D l

File Edit View Maps Compute Results Tools Window Help

Fald f@fleNr Al ERD R W EE

7 5tPaul Levee Stdy - 2D ¥ ¥ Simulation: Without Project Conditions-TimeWindow o =
=} s Alternatives i i .
i & without Project Conditions Alternatives  without Project Conditions w | Simulations [F| without Project Conditions-TimeW... ¥

=} } Simulations (1)
B3] vithout Project Conditions TimeWindow E] -

;z Schematic:Without Project Conditions
Analysis Periods
@ TimeWindow

- [l Fia
- :ﬁ-' Fragility Curve

IS HIE Hydrologic Sampling

5 Performance Metrics
BERas A
(L TimeWindowModifier . e o

a@Ex E

‘Without Project Conditions-TimeWindow
Alternative: Without Project Conditions

A
L@ Analysis Period: TimeWindow

§ HS - St Paul Levee 30years

N

\

i

Yol
i

R\ WA
\
\

AR\

# Program Order: FRM
§ Models

i
FC - St. Paul Levee i
(L) ForRAS

Fail Middle //
ALT_Grids

PM_St. Paul

<3 Time Window

@ Start: 20 March 1949, 00:00

@ End: 19 March 1999, 24:00

# Run Directory: runs/Without_Project_Conditions/TimeWi
# Never Computed

iy

)
Study St Paul Levee Study - 20 saved.
Stream Alignment added to Map Window E
P} ‘ I » Without Project Conditions-TimeWindow added to Map Window -

Messages
Coordinates: 745560 east, 8012936 north _ﬁ 10f427M

Figure 20.16 Map Window - Schematic of Current HEC-WAT Simulation - FRA

20.8 Manipulating FRA Simulations

FRA simulations can be manipulated from shortcut menus that are available from the Study
Tree (Chapter 11, Section 11.3.3), and the Alternative and Simulation Manager (Chapter 11,
Section 11.2.6). These shortcut menus will allow the user to view the selected simulation in a
map window; edit the model alternatives associated with the selected simulation; remove the
simulation map window; edit the active simulation; open the Model Linking Editor (Chapter
12); compute; view the log of the compute; view results; save changes to the simulation; delete
the simulation from the study; view the properties of the simulation; and, browse the run folder
associated with the active simulation. Chapter 11 provides further details on these capabilities
from the individual simulation shortcut menu.

20.9 Model Linking

Now that FRA simulation(s) are setup, "linking" between the models will need to be defined.
Linking is the process within the HEC-WAT framework that allows the individual models to
communicate with each other and how data is handed-off from model alternative to model
alternative. The majority of linking in HEC-WAT is accomplished through DSS mapping and the
use of simulation names. Additional linking capabilities include inundation boundary maps,
water depth maps, and other DSS files. For example, the ResSim model alternative might
require information from an HMS model alternative. Chapter 12 provides information on using
the Model Linking Editor and details other available linking options.
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The hydrologic sampling and fragility curve sampling alternatives do not require linking to other
model alternatives. An example of modeling linking for the Time Window Modifier alternative
is displayed in Figure 20.17. This Time Window Modifier alternative (7TimeWindowModifier-
ForRAS) shortens the time window for the RAS model alternative based on sampled upstream
boundary conditions that are provided by the hydrologic sampling alternative (Hydrologic
Sampling-HS — St. Paul Levee 30years).

" Model Linking Edito |

File Edit View
H& |

Simulation: | without Project Conditions-TimeWindow v L] [o][»

Model ToLink: (1 TimeWindowModifier-ForRAS ~] D E] [E]
Default Model To Link:

Location Parameter Input From Model Location/Parameter Dynamically a
e

Linked

input Flow Hydrologic Sampling-HS - St. Paul Levee 30years v |Upstream Boundary Conditions - Flow

Select Source Data...

. Dynamically Linked Locations . Linked In Different Simulation

igure 20.17 Model Linking Editor — Time Window Modifier Alternative

For the Performance Metrics alternative, in the example displayed in Figure 20.18, there are
two locations that are being linked, one location is being linked to an FIA model alternative
(FIA_ALT Grids) for the computation of EAD. The second location (fragility curve location) is
linked to a RAS model alternative (RAS-Fail Middle) for the computation of AEP and/or LTEP.

" Model Linking Edito |

File Edit View

H&| A

Simulation: | without Project Conditions-TimeWindow
Model To Link: Performance Metrics-PM_St. Paul

Default Model To Link:

Location Parameter Input From Model Location/Parameter Dynamically
Linked

Total Damage - EAD 1 Currency FIA-ALT_Grids Total Damage - Currency hd
PFMW3 - Event Stage Stage RAS-Fail Middle MissRiver thru_St_Paul 105639.2 - Stage «

Select Source Data...

. Dynamically Linked Locations . Linked In Different Simulation

igure 20.18 Model Linking Editor — Performance Metrics Alternative

20.10 Output Variables

The Output Variable Editor (Figure 20.19) provides an interface for selecting output from an
HEC-WAT FRA simulation. Currently, only the maximum values from selected model outputs
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% Output Variable Edito
File Edit

Simulation: :WithoutF'rojectConditions—TimeWindow ':
Model: B v

Alternative: 3] ALT_Grids 7]

Select Variables to Save... ] ’ Extraction Time Window... ]

Selected Model Output Variables
(select Frequency to generate a frequency curve)

Model Alternative Variable Parameter Frequency

Hydrologic Sampling

HS - 5t. Paul Levee 30years

Upstream Boundary Condit...

Flow

Hydrologic Sampling

HS - 5t. Paul Levee 30years

Upstream Boundary Condit...

Flow

Hydrologic Sampling

HS - 5t. Paul Levee 30years

Upstream Boundary Condit...

Flow

Fragility Curve FC - 5t Paul Levee Max Breach Elevation Elev
RAS Fail Middle MISSRIVER THRU_ST_PA... |Stage
Fail Middle MISSRIVER THRU_ST_PA... |Flow
Fail Middle MISSRIVER THRU_ST_PA... |Stage
Fail Middle MISSRIVER THRU_ST_PA... |Flow
Fail Middle MISSRIVER THRU_ST_PA... |Stage
Fail Middle MISSRIVER THRU_ST_PA... |Flow
Fail Middle MISSRIVER THRU_ST_PA... |Stage
Eail Middls MISSRIVER THRIL ST P4 |Flow

o e O O S

Remove Variables

Filter: ¥
igure 20.19 Output Variable Editor

and the sampled model parameters from some of the model applications are saved through output
variables. As previously mentioned, there are multiple options for saving files and model results
for an FRA simulation. All time-series information is saved in what is referred to as the lifecycle
DSS files. In many cases, saving and maintaining many thousands of time-series data records is
not possible due to storage limitations. However, the maximum value from each time-series is
useful, and not storage-intensive to save. For example, the peak flow or stage value from a
hydrograph time-series can be used to compute a flow/stage frequency curve or these values can
be plotted to quickly show if a flow or stage threshold was exceeded. Saving the sampled
parameters or initial conditions is useful when evaluating the conditions that led to certain results
(i.e., a high reservoir stage is a result of sampling a high starting pool condition). Results from
many, but not all, variables from the individual applications can be saved through the Output
Variable Editor (Chapter 16), and are written to a DSS file at the simulation level.

The OQutput Variable Editor (Figure 20.19), has options for selecting an HEC-WAT FRA
simulation, for selecting the model that is part of the selected FRA simulations, and then the
model alternative (a compute sequence can contain multiple instances of the same model). Once
a simulation, model, and model alternative are selected, click Select Variables to Save, from the
selector that opens (Chapter 18), the user will select variables that will be saved. The user must
select at least one output variable from the models in the compute sequence or tell the FRA
simulation to compute without an output variable being chosen before computing an FRA
simulation. For a "production" simulation where output is required, the user should choose all
appropriate output variables before running the simulation.

Now that all of the setup has been completed, the user is ready to compute HEC-WAT flood risk
analysis simulations.
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CHAPTER 21
Compute/Results — Flood Risk Analysis

Now that an FRA simulation has been defined — which means model alternatives have been
imported for an HEC-WAT study (Chapter 8); analysis periods (time window) have been defined
(Chapter 9); a hydrologic sampling alternative has been defined (Hydrologic Sampler User's
Manual); creation of fragility curve sampling (Chapter 17) and performance metrics alternatives
(Chapter 19) are optional; time window modifiers (Chapter 9) have been defined if necessary;
linking of model alternatives has been completed (Chapter 12); model skip flags (Chapter 18)
have been defined if necessary; and, output variables have been selected (Chapter 16), the user is
ready to compute an FRA simulation.

21.1 Compute — FRA Simulation
21.1.1 Study Tree

Computing an FRA simulation from the Study Tree:

1. From the HEC-WAT main window (Figure 21.1), from the Study Tree, from the
Simulations folder, right-click on a simulation (e.g., Without Project Conditions-
TimeWindow). From the shortcut menu (Figure 21.1) point to Compute, click

Simulation
File Edit View Maps Compute Results Tools Window Help
Fad BN al BRI ErEE
5 4
[ StPaul Leves Stuay- 20 M ¥ Simulation: Without Project Conditions-TimeWindow (10,99,50)
=% Atematives.
|8 g“‘"’;“”'rf:"i“‘?;"“‘““”s Allernaties  ithout Froject Conditions v Simulations 7] without Project Condiions-TimeWindow
| 2 Smuatens
thout Project Conditions-Time Windz na
© Er SchemalicWithoul Project Candiions Display In Map Window...
[ EA N“';“ stons () Edit Model...
il ) simuations
i3 SchematicFIA_St Paul Remave from Map Windaw
i} L Analysis Periods Edit Simulation...
1§ ocess € Model Linking Editor
G FlA
Fragility Curve Compute v
H yarologic Sampiing
+ perormance Metics Gl £l
RAS Results
0 Timewindowhtodifier
H save
= X Delete From Study
] x
W) 5 ) 5 & Properies.
Without Project Condifions-TimeWindow Browse Run Folder..
A siternatve: Without Project Conaitions
@ Analysis Period: TimeWindow
o Results realization 10, Wfecycle 99, event 50
B§ Hs - St Paul Levee 20years
# Frogram Order. FRI
£ oosis
{QiFc- st PauLevee
(L ForRas
5 Fall Middle
ALT_Grias
PN_S1 Paul
B Time Window PR =
1@ Start: 20 March 1949, 00:00
@ End’ 19 March 1999, 24:00
# Run Directory: runsiithout_Project_C: o ¥ E "
# OutolDate Plugin CE-QUAL-VV2 loaded
Flugin HMS loaded [
Plugin ResSim loaded 3
Starting Plugin Server for ressim L
RAS Plugin Server started
Plugin RAS loaded
Plugin FIA loaded
Starting Plugin Server for fia
Starting Plugin Server for hec-ssp
INFO: Heclib Ver Sub Minor: 70,602 6.2
Loading Analysis Periods TimeWindow -
Stuay [Maps | Schematic| Messages
Coordinates: 753172 east, 8015174 norh T |

Figure 21.1 HEC-WAT Main Window — FRA Compute
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2. The Run FRA Simulation dialog box will open (Figure 21.2). In the Name box is the
name of the simulation that will be computed (e.g., Without Project Conditions-
TimeWindow). The number of realizations (/0) that will be computed is provided in the
Max. Number of Realizations box. Other options are:

fd T —. ™
% Run FRA Simulation - Without Project Conditions-TimeWindow -‘;. ﬁ
Mame: Without Project Conditions-TimeWindow
Description: E]
Max. Mumber of Realizations: 10
Compute Engine: :Single—Thread Sequential v: Options
(@) Start At Lifecycle 1 (") Run specified :Lifecycle(s): v: =]

Save Lifecycle DSS Files Save Model Folders
Stop Simulation Compute on Error
|:| Qutput Variables Optional

Restart WAT After Model Errors

Consecutive Mumber of Errors to Cause Restart:

Maximum Number of Restart Attempts:

Restart Plugins

RAS
FIA

Mext= Cancel
Figure 21.2 Run FRA Simulation Dialog Box

e Start at Lifecycle 1 - default starting point of an FRA compute (Figure 21.2).

e Run specified - by selecting this option (Figure 21.2) the user can choose whether
to run a specific life cycle or realization, or a range of life cycles or realizations.
For example, the user can enter 2-5, 22 to run Lifecycles 2 through 5 and then
Lifecycle 22.

e Save Lifecycle DSS Files - when the user selects this option (Figure 21.2) all
FRA results written to the life cycle DSS files are saved. All HEC software
applications - HEC-HMS, HEC-RAS, HEC-ResSim, and HEC-FIA write time-
series results to the life cycle DSS files during an FRA compute. The output
variables selected by the user are used by HEC-WAT to extract maximum values
from the user selected time-series records. If the user does not want the time-
series results to be saved, the user should not select Save Lifecycle DSS Files.

Note: It is a good practice to turn on the Save Lifecycle DSS Files (Figure 21.2)
option when initially setting up an FRA simulation and evaluating results. Once
the user is comfortable that results are reasonable, then the life cycle DSS option
can be turned off. Also, the individual software applications have options for
limiting the amount of data written to the life cycle DSS files. The user could
ensure that only necessary information was saved to the life cycle DSS files and
then choose to keep these files.
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e Save Model Folders — model alternative files by event are not saved by default; if
the user wishes to save all information for each event, Save Model Folders
(Figure 21.2) must be selected. This information aids in the debugging of any
issues that might occur when attempting to run an FRA compute. As mentioned
for the Save Lifecycle DSS Files option, this option can be turned off after the
user verifies model alternative results are reasonable.

e Stop Simulation Compute on Error - selecting this option (Figure 21.2) will
cause the FRA compute to stop when any kind of error is detected during the
simulation (compute). This is a good option to turn on when initially making sure
the FRA simulation can run. However, when performing final production
simulations, it might be preferred to let the simulation run even though issues
might have stopped an individual event from completing. For example, when a
RAS model alternative goes unstable due to initial conditions, the error is
detected, and the simulation continues to the next model alternative in the
compute sequence. It is likely that the next model alternative will fail as well
since adequate boundary conditions were not computed by the previous model
alternative. Eventually, the simulations will get through all the model alternatives
within the compute sequence and then start the next event. The output log will
document any errors that prevented the successful completion of all model
alternatives within the compute sequence for an event.

e QOutput Variables Optional — by default an FRA compute requires that at least
one output variable be selected; if Output Variables Optional (Figure 21.2) is
selected then output variables are not required for the FRA compute. Care should
be taken when considering the selection of this option. If no output variables are
selected, then there will be no maximum values in the simulation DSS file.

o Restart WAT After Model Errors — if Stop Simulation Compute on Error has
not been selected, the Restart WAT After Model Errors option (Figure 21.2)
becomes available. If this option is selected, the user can set the consecutive
number of errors that will make HEC-WAT restart and the maximum number of
restarts. This option is a way to restart HEC-WAT and all software applications
computing within an FRA simulation. When HEC-WAT is restarted, the FRA
simulation will restart after the last successful life cycle.

e Restart Plugins - this option allows the user to decide which software
applications to restart during an FRA compute. Restart Plugins (Figure 21.2)
should be enacted if the user notices the compute runtimes slowing down for each
model alternative in the compute sequence as the simulation progresses. The
software applications are restarted at the end of each life cycle, which frees up
any virtual memory the software applications might be hanging onto while
compute the events within a life cycle.

3. Click Next, the Run FRA Simulation Information dialog box (Figure 21.3) will open.
This dialog box provides summary information about the FRA simulation that is about to
be computed. Information includes the time window, when the simulation will be
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stopped, whether results will be saved, life cycles that will be run, model sequence
information, time window modifiers; and output variable time windows.

% Run FRA Simulation - Without Project Conditions-TimeWindow L&

Compute Information for Simulation Without Project

Conditions-TimeWindow

Time Window Information
Start Time: 20Mar1949 0000
End Time: 19Mar1999 2400

Simulation will stop on first error.
Simulation will save all results.

Realization Information
Lifecycles to Run:[1-100]
Model Sequence

Model Alternative

Fragility Curve FC - 5t. Paul Levee

TimeWindowModifier | ForRAS

RAS Fail Middle

FIA ALT Grids

Performance Metrics ||PM_St. Paul

Time Window Modifiers

Model Alternative Time Window ||Time Window Mod

Fragility Curve FC - 5t. Paul Levee | Simulation Window |[none

I S W [T
Figure 21.3 Run FRA Simulation Information Dialog Box

TimeWindnwhindifier | ForR AS

4. Click Compute, the Compute Progress dialog box will open (Figure 21.4). When the
compute is finished, click Close, the Compute Progress dialog box will close.

b Compute Progress - Without Project Conditions-TimeWindow

TUeCyCle Tiavent STRAST
Calling RAS to compute. .

Plan: 'Fail Middle’ (St_Paul_Levee_Study p03)
Plan: 'Fail Middle’ (St_Paul_Levee_Study.p03)
Simulation started at: 29Jul2017 10:48:31 AM
Simulation started at: 29Jul2017 10:48:31 AM
Using 64 Bit Computation Engines

Using 64 Bit Computation Engines

‘Writing Geometry
2DArea: Mesh property tables are current.
Completed Writing Geometry

Geometric Preprocessor HEC-RAS 5.0.3 September 2016
8 Internal Boundary curve(s) have been read in

4| 11

Running: RASGeomPreprocess
36%

Qverall

Realization

Figure 21.4 Compute Progress Dialog Box - FRA Compute
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21.1.2 Compute Menu

From the HEC-WAT main window (Figure 21.1) from the Compute menu (Figure 21.5), the
user can compute an FRA simulation from different commands. If an FRA simulation is active
(displayed in a Simulation Map Window in the Desktop Pane), then the first item in the
Compute menu will be that FRA simulation's name (e.g., Without Project Conditions-
TimeWindow), hold down the CTRL key, click the FRA simulation, the Compute Progress
dialog box will open (Figure 21.4) and the compute will start.

Compute| Results Tools Window Help
£ Compute Without Project Conditions-TimeWindow

N

Recent Simulations r

% Compute Manager...

Compute ¢
View Compute Log ..

Simulation Failures

Figure 21.5 HEC-WAT Main Window — Compute Menu

From the Compute menu (Figure 21.5), point to Recent Simulations, a list of recently
computed simulations will display, hold down the CTRL key, click on an FRA simulation that is
to be computed. The Compute Progress dialog box will open (Figure 21.4) and the compute
will start.

From the Compute menu (Figure 21.5), point to Compute, hold down the CTRL key, click
Simulation, the Compute Progress dialog box will open (Figure 21.4) and the compute will
start. This will compute the active simulation (displayed in a Simulation Map Window in the
Desktop Pane).

21.2 Compute Manager

The Compute Manager (Figure 21.6) is not available for FRA simulations, the main purpose of
the Compute Manager is to setup running multiple simulations in deterministic mode. FRA
simulations are compute intensive; one simulation could run for several hours/days; and, a great
deal of results are generated (consuming disk space). For example, in Figure 21.6, since
simulations are organized by HEC-WAT alternatives (i.e., Without Project Conditions), the only
simulation displaying in the Compute Manager is the alternative that is not an FRA compute.

21.3 Compute Log
To view an FRA simulation compute log:

1. From the HEC-WAT main window (Figure 21.1), from the Compute Menu (Figure
21.5), click View Compute Log — this command is only available when there is an active
simulation (displayed in a Simulation Map Window in the Desktop Pane), the View
Compute Log Editor (Figure 21.7).
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===

D Without Project Conditions

|:| Force Recompute |:| Close Progress Windows

| SelectAll | | DeselectAll |

Compute Manager is not available for FRA simulations.

’ Compute ” Close

igure 21.6 Compute Manager Dialog Box -

File Edit Search Format

File: 'without_Project_Conditions-TimeWindow.log

Event 49:15 April 1997, 00:00; 10 May 1997, 00:00
Event 50:27 March 1998, 00:00; 23 April 1998, 00:00

Total Memory Used: 169 MB

Lifecycle 1 Event: 1

Event 1 time window is 20 April 1949, 00:00; 15 May 1949, 00:00
Computing Lifecycle 1
===3tarting next Realization 1===<

=== Computing Fragility Curve model FC - 3t. Paul Levee

Event 1 folder is C:\Wsers\g0hecprb\DesktoptTestWatershedsVersion1.0\NewFIA_StPaul_WithGrids\runs\Without_Proje
Event 1 F-Partis C:000001|Without Pr:-TimeWindow:FragiCurve-FC - 5t. Paul Levee

Run Time Window for Fragility Curve-FC - St. Paul Levee is Start Time 20 April 1949 00:00 End Time:15 May 1949, 00:0C
Mo Skip Rules. No models to skip

ComputeOptions:Without Project Conditions-TimeWindow
RunDirectory.C:\Wsers\q0hecpro\Desktop\TestWatershedsVersion 1.0\ ewFIA_StPaul_WithGrids\runs\Without_Project_
RunTimeWindow:20 April 1948, 00:00; 15 May 1949, 00:00

D883 File:CA\Users\q0hecpro\DeskiopiTestWatershedsVersion1.0\NewFlA_StPaul_WithGrids\runs'Without_Project_Cor
FPart:C:000001|Without Pr.-TimeWindow:FragiCurve-FC - St. Paul Levee

Force Computefalse

OverAll Model Position:0

Program Specific Model Position:0

IsFrm:true

Ll 11

05/2212017 1812 PM

Figure 21.7 Compute Log Editor
2. The compute log opens in an editor that allows the user to edit, search, print, and format

the log. The search function lets the user search for specific items to troubleshoot what is

going on with the compute or review a detail about one of the software applications.

3. From the File menu, click Close, the Compute Log Editor will close (Figure 21.7).
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21.4 Distributed Compute

The FRA compute option relies on a Monte Carlo computational algorithm that requires
potentially many thousands of simulations (realizations) of the individual model alternatives
included in the program sequence defined for an FRA simulation. To accommodate this need,
the HEC-WAT framework includes a distributed compute option. This distributed compute
option allows the HEC-WAT software to distribute FRA computes across several compute
nodes. The compute node is the basic component of the distributed compute. This option is
available in Version 1.0 of HEC-WAT, if there is interest in using please contact the Hydrologic
Engineering Center.

21.5 Results Menu

From the HEC-WAT Results menu, the user can access results from the different software
applications and results from the FRA specific plug-ins that have been defined in an FRA
simulation. From the HEC-WAT main window (Figure 21.1), from the Results menu (Figure
21.8), the user will point to a software application or a specific FRA plug-in from which the user
wants to view results.

Results| Tools Window Help
Select Results (10,99,50)

s

B Simulation DSS File... .
@* Qutput Variables i
Hg Hydrologic Sampling - HS - St. Paul Levee 30years *
Eﬁ Fragility Curve r
B Rras v
FIA »
E_—f Performance Metrics r

Figure 21.8 HEC-WAT Main Window - Results Menu - FRA

21.5.1 Select Event Results

If the Save Model Folders option (Section 21.1.1) has been selected then results are available,
and in an FRA compute that means all time series results from model alternatives that ran during
the simulation. To provide meaningful results, the user can choose which individual event results
to view. From the HEC-WAT main window (Figure 21.1.), from the Results menu (Figure
21.8), click Select Results, the Select Event Results dialog box will open (Figure 21.9). The
user can select by realization, life cycle, and event; with that selection define any of the FRA
specific results will default to the selection.

21.5.2 Simulation DSS File

In an FRA compute, results from the model alternatives are stored in the DSS file that is stored
in each life cycle folder (/ifecycle.dss) of a realization. Scalar results (maximum values from the
time-series records), generated by the FRA specific model alternatives are stored in the
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¥ Select Event Results

Simulation: Without Project Conditions-TimeWindow

Run Directory. |c:\Users\gOhecprb\Desktop\TestWatershedsVersion1.0WNewF1A

Realization: :realizatinn‘l

Lifecycle: lifecycle 5

Event: event 1

igure 21.9 Select Event Results Dialog Box

simulation.dss file (e.g., random numbers; output variables, frequency curves, etc.). For Version
1.0 not all of the FRA generated results are available from the HEC-WAT framework. From the
HEC-WAT main window (Figure 2.1), from the Results menu (Figure 21.8), click Simulation
DSS File, a HEC-DSSVue window will open (Figure 21.10), with the DSS file of the active
simulation displayed. Using the HEC-DSSVue interface, the user can view and create results,
Appendix K provides further details on using the HEC-DSSVue software. Before opening the
simulation DSS file, from the Results menu (Figure 21.8), a user should access model results
stored in the simulation DSS file from the Output Variables menu item (Section 21.5.3).

File Edit View Display Groups Data Entry Tools Advanced Help
SVESYER

File Name: C:iUsers\gDhecpro\Deskiop\TestWatershedsVersion.0\WewFIA_StPaul_WithGridsiruns\Without_Project_Conditions\TimeWindow\Without_Project_Conditions-TimeWindow.d
Pathnames Shown: 826 Pathnames Selected: 0 Pathnames in Fils: 226 File Size: 6.47 MB  File Version: 7-ED  Library Version: 7-FB  Library Date: 08 July 2017 =64

|Withuut_F'mJect_cundniuns-Timawmduw dss x | Without_Project_Conditions-TimeWindow.dss X
Search  A; - | c r = = .
By Parts: g | + o =

Mumber Part A Part B ParitC Pait D/ range PaitE Part F

Without Project C Ti ALL Models |Real|zat\nn-Randnm Random Seeds (Without Pr-TimeWindow

Without Preject Conditions-TimeWindow ALL Models |Iifecycle—rﬁndum Random Seeds (Without Pr-TimeWindow

Without Project Conditions-TimeWindow WAl Models |Iifecycle event-random Random Seeds C:000000/Without Pr.TimeWindow
Without Project Conditions-TimeWindow (Al Models |Iifecycle event-random Random Seeds C:000001Without Pr-TimeWindow
Without Project Conditions-TimeWindow Al Models |Iifecycle event-random Random Seeds C:000002/Without Pr.TimeWindow
Without Project Conditions-TimeWindow \All Models |Iifecycle event-random Random Seeds C:000003Without Pr-TimeWindow
Without Project Conditions-TimeWindow Al Models |Iifecycle event-random Random Seeds C:000004Without Pr-TimeWindow

Project C T \All Models |I|fecycle event-random Random Seeds C: Pr:Ti

Without Preject Conditions-TimeWindow WAl Models |Iifecycle event-random Random Seeds C:000008Without Pr-TimeWindow
Without Project Conditions-TimeWindow WAl Models |Iifecycle event-random Random Seeds C:000007Without Pr.TimeWindow
Without Project Conditions-TimeWindow (Al Models |Iifecycle event-random Random Seeds C:000008Without Pr-TimeWindow

Select De-Select Clear Selections Restore Selections Set Time Window

‘ Mo time window set,, Time zone: GMT-05:00; Unit system: English

igure 21.10 simulation.dss File
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21.5.3 Output Variables

Output variables in Version 1.0 are only the maximum values from user selected model
alternative results and sampled parameters from some of the model alternatives. The maximum
value from each-time series is useful, for example, the peak flow or stage value from a
hydrograph time-series can be used to compute a flow/stage frequency curve or these values can
be plotted to quickly show if a flow or stage threshold was exceeded. Saving the sampled
parameters or initial conditions is useful when evaluating the conditions that led to certain results
(a high reservoir stage is a result of sampling a high starting pool condition). Chapter 16
provides further details on output variables.

There are three options for visualizing scalar results (output variables) — Histogram Viewer,
Variable Viewer, and Frequency Viewer. From the HEC-WAT main window (Figure 21.1),
from the Results menu (Figure 21.8), point to Output Variables, click Frequency Viewer, the
Frequency Viewer will open (Figure 21.11).

File Edit View

Realization: :Realizatiun‘l

Annual Damage - EAD 1

140,000,000

120,000,000+

100,000,000

20,000,000+

60,000,000+

Currency (513

40,000,000

20,000,000+

04 04a
Exceadance Probability

| L] Realization 1 — == Percentile 5 — == Percentile 95

igure 21.11 Frequency Viewer - Default

The Frequency Viewer by default displays the first defined output variable in the Variable list
(Figure 21.12), and the first realization in the Realization list (Figure 21.11). For example, to
view the three-day average maximum flow frequency curves for all realizations for a particular
location, from the Variable list (Figure 21.12), click Upstream Boundary Conditions — AVG 3
DAY Max Flow (results generated by the hydrologic sampling). From the Realization list
(Figure 21.11), click All Realizations. The Frequency Viewer (Figure 21.13) will now display
the frequency curves at the selected location for all realizations in the simulation.
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Realizatio E:fﬁmnualDamage—EAD1 -
MISSRIVER THRU_ST_PALUL RS 175653.2-FLOW
MISSRIVER THRU_ST_PAUL RS 175653.2-5TAGE
Eﬂ Max Breach Elevation

Tntal Damage

Tntal Population

111

©ll~]

1T Upstream Boundary Conditions - AVG 3 DAY MﬁiFlc:w
H.rg LUpstream Boundary Conditions - MAX FLOW Flow S r
I

Figure 21.12 Frequency Viewer — Variable List

** Frequency Viewe =g X
File Edit View

variable: | g Upstream Boundary Conditions - AVG 3 DAY MAX Flow v (W] 7ofo|m](m]
-

Realization: :NI Realizations

Upstream Boundary Conditions - AVG 3 DAY MAX

(x]
@ 1,000,000

100,000

1,000 | T | T | |
0.9999 0.99 09 05 0.1 001 0001

Exceedance Probability

" Realization1 = Realization 2 Realization3d = Realization 4 Realization &
" RealizationtE ® Realization 7 =  Realization 8 B Realizaton3 =  Realization 10

——= Percentile 8 ——- Percentile 95

igure 21.13 Frequency Viewer — Selected Location and All Realizations

From the Edit and View menus of all the output variable viewers, the user can adjust items in the
plot. Also, by right-clicking in the viewer in various locations, the user can change the legend,
change both axes, change the title, and more. From the File menu, the user can Print, save the
display plot as a graphics file (Save As), Tabulate, create/apply a template, and save the
specifications of the plot. For further information on manipulating the viewers, refer to
Appendix M of this User's Manual, and HEC-DSSVue User's Manual.

By using the Navigator Tool (Figure 21.14) the user can click through the output variables that
have been defined, instead of making a selection from the Variable list (Figure 21.12).
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(1)) 1013 ] (m]
Figure 21.14 Navigator Tool

1. From the Frequency Viewer (Figure 17.1), using the Navigator Tool (Figure 21.14), the
user can move through the defined output variables.

2. The [1] symbol places the user at the top (first) of the output variable list, while the 1]
symbol places the user at the bottom (last) of the output variable list. The (4] (previous)
symbol and the [»] (next) symbol moves the user back one and forward one in the output
variable list, respectively. The center of the navigation button indicates the number of
output variables in the list and which output variable the user is presently accessing.

21.5.4 Hydrologic Sampling Results

The sampling of hydrology can possibly generate thousands of events in a hydrologic sequence.
Results will be hydrologic information such as flow or precipitation frequency curves, cross
correlations between curves, and hydrograph or hyetograph shapes. From the Results menu
(Figure 21.15), point to Hydrologic Sampling, from the sub-menu there are various plots and
reports that provide a view of some of the hydrology information. For further details on the
hydrologic sampling options available in HEC-WAT, refer to the Hydrologic Sampling User's
Manual. Note: the hydrologic sampling results are only available if the user chooses to save all
model files during the FRA compute. For many simulations, it is not practical so save all model
files as disk storage is not adequate. Output variables (Chapter 16) can be defined for most of
the hydrologic sampling results.

Results| Tools Window Help
Select Results (1,5,1)
A Simulation DSS File...

} Output Variables * t Conditions-TimeWindow (1,51)

H§ Hydrologic Sampling - HS - St. Paul Levee 30years ¥ Plot Hydrograph - HS - St. Paul Levee 30years

’iﬁ Feniliy@ms \ Plot Event Distrib. - HS - St. Paul Levee SDyears% e
E RAS | Plot Maximum Flows - HS - St. Paul Levee 30years

ﬁ FIA ' Correlation Table - HS - St. Paul Levee 30years

E Performance Metrics ' Plot Shape Set Freq. - HS - St. Paul Levee 30years

| I = i Ogtpit ReFoﬁ = }—!S_— St. Paul Levee 30years
Figure 21.15 FRA Results Menu — Hydrologic Sampling

All six results options described below are available for the Flow Sampling — Correlated
Frequency Curves method, while only two of the items are available for the Flow Sampling —
Bootstrapping Historical/Synthetic Basin-wide Events method (Plot Hydrograph and Output
Report). No results are currently available through the interface for the Precipitation Sampling
method, but these can be viewed through the DSS results file. For further details on the

hydrologic sampling options available in HEC-WAT, refer to the Hydrologic Sampler User's
Manual.

Plot Hydrograph

For the active HEC-WAT FRA simulation from the HEC-WAT main window (Figure 21.1),
from the Results menu (Figure 21.15), point to Hydrologic Sampling, from the sub-menu click
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Plot Hydrograph, the Hydrographs dialog box will open (Figure 21.16). The initial
hydrograph displayed is based on the selections (realization, life cycle, and event) made in the
Select Event Results dialog box (Figure 21.9). The user can view other hydrographs by
selecting items in the lists (Figure 21.15) — Realization, Lifecycle, Event, and Location.

Hg Hydrographs E

Mame: HS - 5t. Paul Levee 30years
Realization: feanzaﬁﬂﬂ1

Lifecycle: | jifecycle 5

Event: 1

Location: :Upstream Boundary Conditions

Hydrographs

90,000
80,0001
70,000
60,0001

£ 50,0007

Z 40,000-

" 30,0001
20,0001

10,000 |
3]

15'16"1?
Apr1949

13"14

67 8 9101112 15819

igure 21.16 Hydrographs Dialog Box

Using the Zoom Tool, (Figure 21.16) the user can zoom in on areas of interest in the plot.
The user can modify the plot by right-clicking on areas in the plot, from the shortcut menus
various items could be modified - the axes title, the title of the plot, the viewport, axis tics, the
curve, and many other things. For further information on manipulating the plots, refer to
Appendix M of this User's Manual, and HEC-DSSVue User's Manual.

Plot Event Distribution

The Plot Event Distribution option plots a histogram of the event dates of all sampled floods
generated by the hydrologic sampling within an FRA compute. Each sampled date is used to
place the peak of the flood event hydrograph in time, on a month and day. For the active FRA
simulation, from the HEC-WAT main window (Figure 21.1), from the Results menu (Figure
21.15), point to Hydrologic Sampling, from the sub-menu click Plot Event Distrib., the Flood
Season dialog box will open (Figure 21.17). This plot is for all life cycles (i.e., 100) and the
number events (i.e., 5,000 events). The plot contains both the user defined and sampled dates.
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Hg Flood Season S E

Mame: HS - 5. Paul Levee 30years

Mumber of Lifecycles:

MNumber of Events:

Flood Season

Probability

T T
12 13 14 15 16 17 18 19 20 21
Wyeek of Calendar Year

User Defined From Compute

igure 21.17 Flood Season Dialog Box

Using the Zoom Tool, (Figure 21.17) the user can zoom in on areas of interest in the plot.
The user can modify the plot by right-clicking on areas in the plot, from the shortcut menus
various items could be modified - the axes title, the title of the plot, the viewport, axis tics, the
curve, and many other things. For further information on manipulating the plots, refer to
Appendix M of this User's Manual, and HEC-DSSVue User's Manual.

Plot Maximum Flows

The Plot Maximum Flow option creates a frequency plot of the sampled maximum flow of all
flood events at each primary location generated by the hydrologic sampling within an FRA
compute. A peak flow magnitude is generated for every event at each primary location based on
correlated sampling from all locations' user-defined frequency curves. The results of this
sampling are compared to the user-defined curve on a frequency plot. For the active FRA
simulation from the HEC-WAT main window (Figure 21.1), from the Results menu (Figure
21.15), point to Hydrologic Sampling, from the sub-menu click Plot Maximum Flows, the
Primary Maximum Flow Frequency dialog box will open (Figure 21.18). This plot is for all
life cycles (i.e., 100), number of events (5,000 events), and a flow location. From the Flow
Location list (Figure 21.18), the user can select different locations that have been defined.

Using the Zoom Tool, (Figure 21.18) the user can zoom in on areas of interest in the plot.
The user can modify the plot by right-clicking on areas in the plot, from the shortcut menus
various items could be modified - the axes title, the title of the plot, the viewport, axis tics, the
curve, and many other things. For further information on manipulating the plots, refer to
Appendix M of this User's Manual, and HEC-DSSVue User's Manual.
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Primary Maximum Flow Freque

MName: HS - St. Paul Levee 30years
Mumber of Lifecycles:

MNumber of Events:

Flow Location: :Upstream Boundary Conditions

Return Feriod
1.0 . 2 5

Frimary Maximum Flow Frequency

10 50 200 10000

1,000,000 ' '

100,000+

1,000 T
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09999 099 09 05 0201 002 000200001
Exceedance Probability

igure 21.18 Primary Maximum Flow Frequency Dialog Box

Correlation Table

|— User Defined B From Compute

The Correlation Table contains the computed correlation coefficient for every pair of primary
location maximum flows. Maximum flows for each event are generated by correlated random
sampling from the frequency curves at every location, maintaining cross-correlations entered by
the user. For the active FRA simulation from the HEC-WAT main window (Figure 21.1), from
the Results menu (Figure 21.15), point to Hydrologic Sampling, from the sub-menu click
Correlation Table, the Cross Correlations dialog box will open (Figure 21.19). This plot is for
all lifecycles (i.e., 100) and number of events (5,000 events).

i T =
"5 Cross Correlations

MName: HS - 5t Paul Levee 30years
Number of Lifecycles:

Number of Events:

User Defined Upstream Boundary Conditions
Upstream Boundary Conditions | 1.0

From Compute Upstream Boundary Conditions
Upstream Boundary Conditions | 1.00)

Difference Upstream Boundary Conditions
Upstream Boundary Conditions_| 0.00]

igure 21.19 Cross Correlations Dialog Box
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Plot Shape Set Frequency

The Plot Shape Set Frequency option plots a histogram of the event dates of all sampled floods
generated by the hydrologic sampling within an FRA compute. Each sampled date is used to
place the peak of the flood event hydrograph in time, on a month and day. For the active FRA
simulation from the HEC-WAT main window (Figure 21.1), from the Results menu (Figure
21.15), point to Hydrologic Sampling, from the sub-menu click Plot Shape Set Freq., the
Shape Set Frequency dialog box will open (Figure 21.20). This plot is for all life cycles (i.e.,
100) and number of events (5,000 events).

Hg Shape Set Frequency u

MName: HS - St Paul Levee 30years

| Mumber of Lifecycles:

Mumber of Events:

Shape Set Frequency

Frohbahil

T
3

Shape Set

User Defined From Compute

Shape Set

USGS 1997
UsGS1957
USGS51965
UsGS1969

igure 21.20 Shape Set Frequency Dialog Box

Using the Zoom Tool, (Figure 21.20) the user can zoom in on areas of interest in the plot.
The user can modify the plot by right-clicking on areas in the plot, from the shortcut menus
various items could be modified - the axes title, the title of the plot, the viewport, axis tics, the
curve, and many other things. For further information on manipulating the plots, refer to
Appendix M of this User's Manual, and HEC-DSSVue User's Manual.

Output Report

For the active HEC-WAT FRA simulation from the HEC-WAT main window (Figure 21.1),
from the Results menu (Figure 21.15), point to Hydrologic Sampling, from the sub-menu click
Output Report, a text editor will open (Figure 21.21). This editor contains the hydrologic
sampling results file (i.e., Without Project Conditions-TimeWindow.hsr), which provides the
user with information about the hydrologic sampling compute.
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H
Without_Project Conditions-TimeWindow.hs X

File Edit Search Format

File: ClUsers\gOhecprb\Deskiop\TestWatershedsVersion1.0\MewFlA_StPaul_WithGrids\runs\Without_Project_Conditions

Mon May 22 19:07:24 PDT 2017
Hydrologic Sampling Alternative: HS - St. Paul Levee 30years
Hydrologic Sampling Type: Hydrograph
Hydrologic Sampling Method: Arificial
Headwater Flow List:
Laocation: Upstream Boundary Conditions

Realization-Specific Primary Flow Distributions:
Upstream Boundary Conditions: LogPearson3(MeanLog=4. 94 StDvLog=0.30 Skew=-0.49)

Shape Sets:
Shape Set USGS 1997
Shape Set USGS1957
Shape Set: USG31965
Shape Set USGS1969
Sampled Data:
Water Year: 1
Start: 1 April 1949, 00:00
End: 16 May 1949, 00:00
Mumber of Events: 1

Start Date&Time End Date&Time Exc.Prb. Shape Set Type Location Magnitude

06Apr1949, 00:00 20Apr1949, 00:00 0.5573 USGS1965 HdWir Upstream Boundar 84216.33

Water Year: 2

Start: 1 April 1950, 00:00
End: 16 May 1950, 00:00
Mumber of Events: 1

Start Date&Time End Date&Time Exc.Prb. Shape Set Type Location Magnitude

184pr1950. 00:00 04Mav1950. 00:00 0.8696 USGS1957 HdWir Uostream Boundar 40458.08
1 | b

05/22/2017 19:07 FM 11

igure 21.21 Output Report Editor — Hydrologic Sampling

The editor allows the user to edit, search, print, and format the log. The search function lets the
user search for specific items to troubleshoot what is going on with the hydrologic sampling
compute. Refer to the Hydrologic Sampling User's Manual for further details.

21.5.5 Fragility Curve Results

The sampling of levee failure trigger elevations from fragility curves is accomplished through
the Fragility Curve Sampler with the results being an evaluation of the full range of levee
failure possibilities for each pre-defined location in the entire system. For further details on the
fragility curve sampling available in HEC-WAT, refer to Chapter 17 of this User's Manual.
Note: results from the Fragility Curve menu item (Figure 21.8) will only be available if the user
chooses to save all model files. Output variables (Chapter 16) can also be used to save the
sampled failure elevation.
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Plot — FC (Fragility Curve)

For the active HEC-WAT FRA simulation from the HEC-WAT main window (Figure 21.1),
from the Results menu (Figure 21.15), point to Fragility Curve, from the sub-menu click Plot -
FC, the Fragility Curve Plot dialog box will open (Figure 21.22). This plot displays the
samples (i.e., 50) for a defined failure location (i.e., PFMW?3) in addition to the original user
defined curve. From the Failure Location list (Figure 21.22), the user can select different
failure locations that have been defined.

% Fragility Curve Plot -

MName: FC- St Paul Levee

| Failure Location: PEIMW3

Mumber of Samples:

71557

Elevation (ft)

0o 01 02 03 04 05 06 07 08 08 1
Frobability of Failure
—— User Defined B PEMWE (lifecycle 8)

igure 21.22 Fragility Curve Plot Dialog Box ..

Using the Zoom Tool, (Figure 21.22) the user can zoom in on areas of interest in the plot.
The user can modify the plot by right-clicking on areas in the plot, from the shortcut menus
various items could be modified - the axes title, the title of the plot, the viewport, axis tics, the
curve, and many other things. For further information on manipulating the plots, refer to
Appendix M of this User's Manual, and HEC-DSSVue User's Manual.

Output Report

For the active HEC-WAT FRA simulation from the HEC-WAT main window (Figure 21.1),
from the Results menu (Figure 21.15), point to Fragility Curve, from the sub-menu click
Output Report, a text editor will open (Figure 21.23). This editor contains the fragility curve
sampling results file (i.e., FC - St. Paul levee.fcr), which includes the sampled failure trigger
elevations for each location.
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W FC_-_St_Paul_Levee.f e

File Edit Search Format

File: | cUsers\gOhecprb\Deskiop\TestWatershedsVersion1.0\MewFIA_StP;

Mon May 22 19:07:24 PDT 2017

LifeCycle 5 of 100
Failure Location:PFMW3
Probability:0.148
Elevation:713.944

2

05/22/2017 19:07 P | [ 1:1.11 11

igure 21.23 Output Report Editor — Fragility Curve Smpling

The editor allows the user to edit, search, print, and format the log. The search function lets the
user search for specific items to troubleshoot what is going on with the fragility curve sampling
compute. Refer to the HEC-WAT Technical Reference Manual for further details (will not be
available when HEC-WAT Version 1.0 is released).

21.5.6 Performance Metrics Results

USACE guidance and policy requires that risk and uncertainty analyses be performed for
USACE planning studies. Risk for USACE is the measure of the probability and severity of
undesirable consequences (ER 1105-2-101). The performance metrics provided by HEC-WAT
measure a system's reaction to a flood which must be included in a USACE planning study.
Performance metrics is discussed in Chapter 19, and performance metrics results are presented in
Section 19.5.

21.6 Content Pane

Once a simulation has been computed, the user can review the same FRA results that are
available from the Results menu from the Content Pane. From the Content Pane, right-click on
one of the available model alternatives, from the shortcut menu (Figure 21.24), point to Results,
click on the results that are available.

Without Project Conditions-TimeWindow
A Alternative: Without Project Conditions
@ Analysis Period: TimeWindow

# Resultsrealization 1, lifecycle 5, event 1

» Program orger| ¥§  Edit Model...

£ modeis B8 Results *  Plot Hydrograph

B FC- St PaulLevee Plot Event Distrib.
ForRAS .

; Fail Middle Plot Maximum Flows
- Jill| ALT_Grids Correlation Table

- PW_St. Paul

= Plot Shape Set Freq.

i Time Window P 4
“-@ Stark 20 March 1249, 00:00 Output Report

“.-@ End: 19 March 1999, 24:00
# Run Directory: runs/Without_Project_Conditions/TimeWindow/
# Out-of-Date

|

Figure 21.24 Content Pane - Shortcut Menu — Results — Hydrologic Sampling
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For example, in Figure 21.24, from the Content Pane, right-click on the hydrologic sampling
St. Paul Levee 30years alternative, point to Results. The submenu provides a list of available
hydrologic sampling results from which the user can select. For example, point to Results, click
Plot Hydrograph, the Hydrographs dialog box will open (Figure 21.16). Section 21.5.4
provides details on the available hydrological sampling results.

21.7 Schematic

FRA results from the schematic are available by right-clicking on schematic elements (i.e.,
failure locations, common computation points) and from the shortcut menu select result items
(zooming in on an area is a good idea). Results are available for both the model alternatives and
the FRA results. From the map window click the Pointer Tool [X], right-click on a schematic
element, a shortcut menu will appear (Figure 21.25). For example, right-click on a failure
location, the shortcut menu (Figure 21.25), besides providing information about the failure
location, also provides information on schematic elements that are around the junction, like
impact areas, routing reaches, and cross sections.

Failure Location 4 Eﬂ Edit Properties
Impact Area Eﬂ Plot - FC - St. Paul Levee
Structure L3

Cross Section
Reach
Computation Point

Figure 21.25 Schematic Shortcut Menu — Failure Location

In the example (Figure 21.25), the user right-clicks on a failure location from the schematic,
from the shortcut menu (Figure 21.25), point to Failure Location, click Plot - FC, the Fragility
Curve Plot will open (Figure 21.22). Section 21.5.5 provides details on the available fragility
curve sampling results.
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Tools

The HEC-WAT has several types of tools available for the user: a software application to
manipulate DSS data (Appendix J); a software tool to perform statistical analysis on data; setting
options for HEC-WAT; viewing the HEC-WAT log; viewing the logs of the software
applications defined for an HEC-WAT study; check on HEC-WAT memory usage; the available
graphic elements from each model alternative defined for an HEC-WAT study; model alternative
usage within an HEC-WAT study; checking the setup for distributed computing; and, debugging
compute times of an HEC-WAT simulation.

B.1 HEC-SSP

The Statistical Software Package, HEC-SSP, is used to perform statistical analyses of hydrologic
data (Figure B.1). The current version of HEC-SSP can perform flood flow frequency analysis
based on Bulletin 17B (Interagency Advisory Committee on Water Data, 1982) and Bulletin 17C
(England, et al., 2015). The software can also perform a generalized frequency analysis on flow
data and other hydrologic data as well; perform a volume frequency analysis on high and low
flows; duration analysis; coincident frequency analysis; and, a balanced hydrograph analysis.
From HEC-WAT a frequency analysis would be performed at stream gages to create frequency
curves that could be used by other software in the HEC-WAT study's program order. See the
HEC-SSP User's Manual (CPD-86) for further details.

To perform a frequency analysis:

1. From the HEC-WAT main window (Figure B.2), from the WAT Tools toolbar, click [,
or from the HEC-WAT main window (Figure B.2), from the Tools menu, click HEC-
SSP. Either way, the HEC-SSP main window will open (Figure B.1).

2. To create a new HEC-SSP study, from the HEC-SSP main window (Figure B.1), from
the Study Tree, right-click on Bulletin 17, or from the Analysis menu, point on New,
click Bulletin 17 Flow Frequency. The Bulletin Editor will open (Figure B.1).

3. Enter a name for the frequency analysis, select a flow dataset; select a name for the
output DSS file; and, enter a name for the report file.

4. The General tab (Figure B.1) is where the user will set the general settings for a
frequency analysis. This includes: generalized skew, expected probability curve
(frequency curve), plotting positions, and confidence limits.

5. The Options tab (Figure B.1) is for optional data like low outlier threshold, historic
period data, and user-specified frequency outliers.
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6 The last tab is the Tabular Results tab (Figure B.1), which is populated after the user
clicks Compute. This tab contains the computed flow frequency curve, the expected
probability adjusted curve, general statistics about the data, and information on the
events. Also, the user can view data graphically and in a report form from this tab.

7. The EMA Data tab (Figure B.1) is for a Bulletin 17C analysis only.

8. HEC-SSP data is stored to a DSS file and can be retrieved by software applications in an
HEC-WAT study.

B.2 HEC-WAT Options Dialog Box

HEC-WAT allows a user to configure several options for the HEC-WAT framework:
create/modify HEC-WAT system properties; view threads being used by HEC-WAT; available
software application plug-ins; set the color scheme for the HEC-WAT compute messages; set
DSS debug levels and information on the library being used by DSS; define directories where
HEC-WAT studies can be stored; use plug-ins for the active HEC-WAT study; enable tracking
of the compute timings for DSS files; and, debug information for both HEC-HMS and HEC-
RAS.

B.2.1 General Tab

From this worksheet, the user can set the last study to be loaded during the startup of HEC-
WAT; display a dialog box that allows the user to open or create a study; save the study
automatically when exiting HEC-WAT; restore the default layout; synchronize the Study Tree
to the active Map Window; set an interval (minutes) for automatically saving a study; display
tooltips; set default scheme for cascading windows; and, specify the number of HEC-WAT
studies to display in the Recent Studies item under the File menu.

Load Last Study at Startup

To set the automatic reload of the last study:

1. From the HEC-WAT main window (Figure B.2), from the Tools menu, click Options.
The Options dialog box will open, click the General tab (Figure B.3).

2. [If the user wants to have the last study automatically loaded the next time HEC-WAT is

started, click Load Last Study at startup. Click OK, the Options dialog box (Figure
B.3) will close.

Show Startup Screen
Ability to open or create a study when HEC-WAT loads:

1. From the HEC-WAT main window (Figure B.2), from the Tools menu, click Options.
The Options dialog box will open, click the General tab (Figure B.3).
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[] Load Last Study at startup

|:| Show Startup Screen

Automatically Save Study on Exit

Restore Layout

Sync Study Tree to Map Window
Study Save Interval (in minutes):
Show Tooltips

Cascade Internal Windows

Recent Studies Menu Count:

Cancel ] [ Apply

igure B.3 Options Dialog Box

2. If the user wants to open or create a study when the HEC-WAT software loads, select
Show Startup Screen (Figure B.3). When HEC-WAT loads the next time, the Getting
Started dialog box (B.4) will open. This allows the user a convenient way to open or
create a study. Note: for this option to work properly, the Load Last Study at startup
option cannot be selected (Figure B.3).

% Getting Started .

Open a Study

RR_FIRO_Final
RussianRiver
Bald_Eagle_Creek_HMS

= More Studys .

"i% Create Mew Study
igure B.4 Getting Started Dialg Box
3. Click OK, the Options dialog box will close (Figure B.3). The next time HEC-WAT is

loaded, the Getting Started dialog box will display (Figure B.4). This allows the user a
convenient way to open or create a study.

Automatically Save Study on Exit
To automatically save an HEC-WAT study on exit:

1. From the HEC-WAT main window (Figure B.2), from the Tools menu, click Options.
The Options dialog box will open, click the General tab (Figure B.3).
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2.

By default, an HEC-WAT study is saved automatically when exiting HEC-WAT. If the
user does not want to save a study automatically, click Automatically Save Study on
Exit (Figure B.3), the checkmark will no longer display.

When exiting HEC-WAT, the Save File dialog box will open (Figure B.5), a list of items
that need to be saved will be displayed. Ensure that all selected items are to be saved,
click OK, the Save File dialog box will close (Figure B.5) and the HEC-WAT main
window (Figure B.2) will close.

Select Files to save

Save File
|Cnnta|:1 Manager

SelectAll | | DeselectAll |

Ok Cancel

igure B.5 Save File Dialog Box

Restore Layout

Displaying the layout of a study:

1.

From the HEC-WAT main window (Figure B.2), from the Tools menu, click Options.
The Options dialog box will open, click the General tab (Figure B.3).

By default, as an HEC-WAT study is saved, information about the current "layout"
(display in the Desktop Pane) is automatically saved when exiting HEC-WAT. When
the study is opened the next time, the layout will be the same.

Sync Study Tree to Map Window

Synchronize the study tree with the active Map Window in the Desktop Pane:

1.

From the HEC-WAT main window (Figure B.2), from the Tools menu, click Options.
The Options dialog box will open, click the General tab (Figure B.3).

By default, the study tree of the current study is synchronized with the active Map
Window currently displayed in the Desktop Pane of the HEC-WAT main window
(Figure B.2). If the user does not want the study tree to be synchronized with the active
Map Window, de-select Syne Study Tree to Map Window (Figure B.3).
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Study Save Interval
Setting how often the current study will be saved:

1. From the HEC-WAT main window (Figure B.2), from the Tools menu, click Options.
The Options dialog box will open, click the General tab (Figure B.3).

2. By default, the study that is currently opened in HEC-WAT is not automatically saved. If
the user wishes to set the interval (in minutes) for automatically saving a study, from the

General Tab (Figure B.3), enter a time in minutes for the automatic saving in the Study
Save Interval box.

Show Tooltips
Controlling tooltips in HEC-WAT:

1. From the HEC-WAT main window (Figure B.2), from the Tools menu, click Options.
The Options dialog box will open, click the General tab (Figure B.3).

2. By default, all tooltips are displayed. If the user no longer wants to have tooltips display,

click Show Tooltips (Figure B.3), this clears the setting. Tooltips will no longer display
in the HEC-WAT interface.

Cascade Internal Windows
Controlling map windows:

1. From the HEC-WAT main window (Figure B.2), from the Tools menu, click Options.
The Options dialog box will open, click the General tab (Figure B.3).

2. By default, the capability to cascade map windows in the Desktop Pane of the HEC-
WAT main window (Figure B.2) is set. If the user does not want map windows to
cascade, click Cascade Internal Windows (Figure B.3), this clears the setting. Map
windows will no longer cascade.

Recent Studies Menu Count
Setting the number of studies available from the Recent Studies menu item:

1. From the HEC-WAT main window (Figure B.2), from the Tools menu, click Options.
The Options dialog box will open, click the General tab (Figure B.3).

2. By default, the number of recent HEC-WAT studies for display is set to five. The user
can change this number by entering a new number in the Recent Studies Menu Count
(Figure B.3). Once this number had been changed, the number of recent HEC-WAT
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studies that display from the HEC-WAT main window (Figure B.2), from the File menu,
point to Recent Studies, will be different.

B.2.2 System Properties Tab

The System Properties tab (Figure B.6) allows the user to view system properties. If the user
has the correct user access, the user can edit some or all of the system properties. It is
recommended that the user only use this information for debugging purposes and viewing.
Editing must be done with extreme caution as any changes made can directly affect the WAT
functionality.

CWMS_HOME=C:Usersiglhecprb/AppData/Roaming/HEC/HEC-WAT/
ClientCheckinURL=/127.0.0.1:9286/WAT
DSSLOGFILE=CJUsersiqlhecprb/AppData/Roaming/HEC/HEC-WAT/1.0 Betallogs/HEC-WAT_DSS.1og
HSEPFILE=HSSynthEP xml

LOGFILE=C:/Users/q0hecprb/AppData/Roaming/HEC/HEC-WAT/.0 Betallogs/HEC-WAT log

LogFilesinSeparateWindows=true
MapGlyph.IndividualShownSiate=true
MapPanel.MoVolatilelmage=true
Merge.IntegrityLevel=0
NoComputeConvergenceCheck=true
UseEmbeddedDssVue=false

L=seWindowsl nF=true
<

CPU Count 8 [ vew |[ Edit |[ Delete |

[ ok ][ canca ||

igure B.6 Options Dialog Box — System Properties Tab
To view system properties:

1. From the HEC-WAT main window (Figure B.2), from the Tools menu, click Options.
The Options dialog box will open (Figure B.3), click the System Properties tab (Figure
B.6).

2. The Server Properties Worksheet provides the user with information regarding HEC-
WAT system properties that have been set.

Add a System Property

If a user has the correct user access level, then that user can add a system property, click New, a
warning window will open (Figure B.7). This warning window lets the user know that any
changes made will not be retained once HEC-WAT is exited. Click OK, the warning window
will close (Figure B.7) and the New Property dialog box (Figure B.8) will open.

Changes Not Saved ‘i'

1. Changes to System Properties are not persistent and will not be retained the next time the application is started.

"] Don't show this warning again

Figure B.7 Changes Not Saved Window
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New Property X

Property |

Property Value:

Cancel

igure B.8 New Property Dialog Box

In the Property box (Figure B.8), enter the name of the new system property. For the
parameters of the new system property, enter the parameters in the Property Value box. Click
OK, the New Property dialog box (Figure B.8) closes, and the new system property will appear
on the System Properties worksheet (Figure B.6).

Edit a System Property

If a user has the correct user access level, then that user can edit a system property. Select a
system property from the available list, click Edit, a warning window will open (Figure B.7).
This warning window lets the user know that any changes made will not be retained once HEC-
WAT is exited. Click OK, the warning window wills close (Figure B.7) and the Edit Property
Value dialog box (Figure B.9) will open.

Edit Property Valu e 25

Property oo

Property Value: | c:\Program Files|

igure B.9 Edit Property Value Dialog Box

In the Property and Property Value boxes (Figure B.9), from the selection made, the user can
edit the items. Click OK, the Edit Property Value dialog box will close (Figure B.9), and the
changed system property will appear on the System Properties worksheet (Figure B.6).

Delete a System Property

If a user has the correct user access level, then that user can delete a system property. Select a
system property from the available list, click Delete, a Confirm Property Delete message
window (Figure B.10) will open. If user wishes to delete the selected system property, click Yes.
The Confirm Property Delete message window will close and the selected system property will
be removed from the System Properties worksheet (Figure B.6).

Caonfirm Property Delete

:/ \:] Are you sure you want to delete the propery Merge.IntegrityLevel

| Yes | l No ]

igure B.10 Confirm Property Delete Message Window

B-8



HEC-WAT User's Manual Appendix B - Tools

B.2.3 Threads Tab

A thread is a single sequential flow of control within software. Within Java the user has the
ability to have multiple threads in a piece of software all running at the same time and
performing different tasks. HEC-WAT is a multi-threaded software application, to view HEC-
WAT threads:

1. From the HEC-WAT main window (Figure B.2), from the Tools menu, click Options.
The Options dialog box will open (Figure B.3), click the Threads tab (Figure B.11).

General | System Properties| Threads | Plug-ins | Compute Colors | Debug | Model Directories | WAT Plug-ins | DSS Timing Log | HMS | RAS Plugin

Jjavalang.ThreadGrouplname=system maxpri=10] -
# Reference Handler(Priority=10] 7l
# Finalizer{Priority=8]

# Signal Dispatcher{Priority=9]
~-® Aftach Listener(Priority=5]
--# Java2D Disposer{Priarity=10]
- # AWT-Shutdown[Priority=5] —

& AWT-Windows[Priority=6]

# TimerQueuelPriority=5]

# RMITCP Accept-9286[Priority=6]

# RMI Reaper{Priority=6]

#* GC Daemon[Priority=2]

--® RMI Scheduler(0){Priarity=6]
--# RMI RenewClean-{127.0.0.1:9286][Priority=6]
--# RMI TCP Accept-0[Priority=6]
# RMIRenewClean-{127.0.0.1:59273][Priority=6] -

Refresh

[ ok ][ cancel ][ appy

Figure B.11 Options Dialog Box — Threads Tab

2. The Threads Worksheet displays information regarding the threads that are actively
being used by HEC-WAT. To provide an up-to-date list of the active threads, click
Refresh.

B.2.4 Plug-ins Tab

From the Plug-ins tab (Figure B.12), is a table of the plug-ins that are enabled by default for
HEC-WAT Version 1.0. Disabling plug-ins using this tab will disable those plug-ins for all
studies. Disabling plug-ins for specific studies should be done from the Study Details dialog
box (Chapter 4, Section 4.1.5), which is the recommended place to disable plugins.

General | System Propeiies | Threads : Plug-ins || compute Colors | Debug | Wode! Directories | WAT Plug-ins | DSS Timing Log | £CC | Hms | RaS Plugin
Enable/Disable Plugins for all Studies
Plugin Enabled Started Jar File
EccPlugin V] janexticrt jar
UrcPlugin ] janexticrt jar
Cwms|mporter ¥ Jar
ToolPlugin v I jar
FragilityCurvePlugin W |janextifcPlugin.jar
HydrologicSamplingPlugin z [jarextihsPlugin.jar
PUPIugin W ljarextipm.jar
EadUncenPlugin W ljarextipm.jar
AepPlugin [E] ljanextipm jar
HmsWatAdapter W jarextiS10HMSPlugin jar
ResSimPluginClient W jarlextiS15ResSimPlugin.jar
RasPluginClient W jarlextiS20RASPIugin jar
FiaPluginClient W jarlextiS25FIAPIugin.jar
SspPluginClient Wl JarlextiS30SSPPlugin jar
o ] janextisimulationcomputePlugin jar
GridGainComputePlugin ] li jar
TimeWindowModPlugin ] janexttimewindowmod jar
TwiPlugin ] janexttwiPlugin jar
Start Plugin
[ ok [ cancel | apew

Figure B.12

Options Dialog Box — Plug-ins Tab
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B.2.5 Compute Colors Tab

Setup color scheme for the Compute Progress dialog box:

1.

From the HEC-WAT main window (Figure B.2), from the Tools menu, click Options.
The Options dialog box will open (Figure B.3), click the Compute Colors tab (Figure
B.13).

** Options

| General | system Properties | Threads | Plug-ins | Compute Colors
Normal Messages: || olack

Warning Messages: [ ] orange

Error Messages: I red

Figure B.13 Options Dialog Box — Compute Colors Tab

By default, during an HEC-WAT simulation the Compute Progress dialog box displays
information about the compute. In Figure B.13, is the default color scheme for Normal
Messages, Warning Messages, and Error Messages.

For example, in Figure B.13, if the user wishes to change the color of the warning
messages in the Compute Progress dialog box, from the Warning Messages list (Figure
B.13), the user can choose from several default colors that are available (i.e., dark blue).

Click Apply, when an HEC-WAT simulation is computing the warning messages in the
Compute Progress dialog box will now display in the user selected color.

B.2.6 Debug Tab

To set the debug level for DSS:

1.

From the HEC-WAT main window (Figure B.2), from the Tools menu, click Options.
The Options dialog box will open (Figure B.3), click the Debug tab (Figure B.14).

General | | System Properties | Threads | Plug-ins | Compute Colors ‘ Debug

DSS Debug Level 3

HecLib Version: 70602.2.6, 7-FB Library Date: 08 July 2017

Figure B.14 Options Dialog Box — Debug Tab

The default DSS Debug Level (Figure B.14) is three (3); the user can enter a value from
1 to 15. If a user is contemplating changing this number please contact the Hydrologic
Engineering Center, increasing this number can generate very large log files. This
determines how much DSS debug information is written to the HEC-WAT log file, the
debug information will assists users in debugging DSS and HEC-DSSVue issues. Click
Apply, to set the new debug level.

B-10



HEC-WAT User's Manual Appendix B - Tools

B.2.7 WAT Plug-ins Tab

This worksheet (Figure B.15) provides information on the plug-ins that are currently being used
in the HEC-WAT for the four basic software applications in the default program order, plus the
plug-in for the HEC-SSP software application (Section B.1, page B.1). The information includes
the plug-in name; the version of the software application the plug-in represents; the name of the
HEC-WAT study; whether the plug-in is written is in client/server mode or not; status of the
server side of a plug-in; and, a log file associated with the plug-in. The log file is very important
when debugging issues related to the individual software applications in HEC-WAT. The only
software application that does not have a log file for Version 1.0 is HEC-HMS. The following
steps use HEC-RAS as an example, but can be followed for any of the software application plug-
ins.

Plug-in Version Project Client-Server Server Status Log File
HMS 4.2 RussianRiver MIA [ INIA
ResSim 3.3 Dev RussianRiver Up [ WView
RAS HEC-RAS 5.0.3 September 2016 Up Wiew

301 RussianRiver Up WView
HEC-S5P 211 Mot Opened Up WView

Load Project Start Server

J [ ey

igure B.15 Options Dialog Box — WAT Plug-ins Tab
To access the RAS log file:

1. From the HEC-WAT main window (Figure B.2), from the Tools menu, click Options.
The Options dialog box will open (Figure B.3), click the WAT Plug-ins tab (Figure
B.15).

2. To view the log file for RAS, on the table, in the RAS row, click View (Figure B.15).
The rasserver5901.log will open (Figure B.16).

3. Review the rasserver5901.log for any information that can help debug any issues with
the HEC-RAS software application. From the File menu, click Close, the
rasserver5901.log will close (Figure B.12).

B.2.8 DSS Timing Log Tab

Another debugging tool is to track the compute timings in DSS files. To enable this capability:

1. From the HEC-WAT main window (Figure B.2), from the Tools menu, click Options.
The Options dialog box will open (Figure B.3), click the DSS Timing Log tab (Figure
B.17).
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% rasserver590L.I E

File Edit Search Format

File: | cusers\gohecproAppDatallocalTemp\iogsirass ervers901.log

»

setLogFile:start up time is Fri Aug 04 14:34:31 PDT 2017

init.dss logfile set to C:\Users\gOhecpro\AppDatalLocaliTemp\1ilogsirasserver5901.log.dssout

RasPLuginServerimpl:started at Fri Aug 04 14:34:31 PDT 2017

RasPluginServerlmpl;java version=1.8.0_71-b15
RasPluginServerimpl.classpath=jarfext’S20rasPlugin. jarjarhec jarjarrmadev.jar;jarfhecnt jarjarhecnfPluginAPl jarjarext/plugins jar;jar/s
RasPluginSemnverimpl:boot classpath=C\Users\g0hecpro\Deskiop\HEC-WAT-v1.0.0.118\javaRunTime\lib\resources jar,C:\Wsers\qOhecprt
ComPlugin:registering jacozoom

startClientCheckin:ClientCheckinURL=/1M27.0.0.1:9286 VAT

startClientCheckln:started monitoring ...

initJavaServer start 5901

init:Starting registry on 127.0.0.1:5901

initRemoteException on finding registry java.rmi.MoSuchObjectException: no such object in table

init.created new registry on port 5901

initRegistry is up Registrylmpl[UnicastServerRef [liveRef: [endpoint[127.0.0.1:5901](local),objlD:[0:0:0, O)]]

RasFluginSemnverRebinding to rmi/127.0.0.1:5901/RasPluginSernver

main:RasPluginServerimpl server up and running

0S8 Name is Windows 7

openProjectiRAS). opening project C:\Usersig0hecpro\DeskiopW480\RussianRiver_Chapter Tiras\RussianRiver.prj

openProjectopened project C:WWsers\gOhecpr\DeskiopW480\RussianRiver_Chapter 7ras'\RussianRiver.prj
getGraphicElements:geiting elements for ‘Base for Real Time forecasting'

setCurrentPlan:saving project C:\Users\g0hecprb\DeskiopW4E80\RussianRiver_Chapter Tiras\RussianRiver.prj

RAS. setCurrentPlan:seiting plan Base for Real Time forecasting current

getGraphicElements:have 3 RAS reaches

getGraphicElements:have 658 RAS xsections

getGraphicElements:have 661 RAS graphic elements for Base for Real Time forecasting | 4
doCommand:got version HEC-RAS 5.0.3 September 2016

1

< | 1 | 3

08/04/2017 14:44 PM 1111 11

igure B.16 rasserver5901.log

2. Click Enable Compute Timings to DSS File (Figure B.17), this will enable the tracking
of compute timings in DSS files. The tracking information will be written to the DSS log
file (Section B.4). Click Apply, to set the tracking of compute timings in DSS files.

Model Directories | WAT Plug-ins | DSS Timing Logi| ECC | HMS | RAS Plugin

|:| Enable Compute Timings to DSS File

Figure B.17 Options Dialog Box — DSS Timing Log Tab

B.2.9 ECC Tab

The ECC (Energy Content Curve) software is used specifically for the Columbia River Treaty
study that the Hydrologic Engineering Center (HEC) assisted the USACE Northwest Division
and Districts with.

1. From the HEC-WAT main window (Figure B.2), from the Tools menu, click Options.
The Options dialog box will open (Figure B.3), click the ECC tab (Figure B.18).
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2. For the ECC software to run in HEC-WAT, the user must provide the location of the
ECC executable (ECC Exe box, Figure B.18); the location of the ECC pre-processor
(Preprocessor Exe box); and, the location of the ECC post-processor (Postprocessor
Exe box).

Model Directories | WAT Plug-ins | DSS Timing Log || ECC{ HMS | RAS Plugin

ECC Exe: E]
Preprocessaor Exe: D
Postprocessor Exe: E]

Figure B.18 Options Dialog Box — ECC Tab

3. Click Apply, now the ECC software will execute in the HEC-WAT framework.

B.2.10 HMS Tab

Another debugging tool is available by turning on debugging for the HMS software application.
To enable this capability:

1. From the HEC-WAT main window (Figure B.2), from the Tools menu, click Options.
The Options dialog box will open (Figure B.3), click the HMS tab (Figure B.19).

2. Click Debug (Figure B.19), this will debug XML (eXtensible Markup Language) calls in
the HMS software application. Click Apply, to set the HMS debug option.

Model Directories | WAT Plug-ins | D355 Timing Log | ECC | HMS | RAS Plugin

D Debug

Figure B.19 Options Dialog Box — HMS Tab

B.2.11 RAS Plugin Tab

Another debugging option is to turn on debugging of XML calls and display the HEC-RAS
Computations dialog box (Figure B.20) for the RAS software application. To enable this
capability:

1. From the HEC-WAT main window (Figure B.2), from the Tools menu, click Options.
The Options dialog box will open (Figure B.3), click the RAS Plugin tab (Figure B.21).
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B.3

B HEC-RAS Finished Computations C="=

Write Geometry Information
’7Laver: Complete

—Geometry Processor
River: Russian
Reach: DCtoOcean
1B Curve:

RS:

3150.079

Node Type: Cross Section

—Unsteady Flow Simulation

Simulation:
Time: 192.0000 21FEB1986
Writing Hydrograph 722 of 722

16:00:00 Tteration (1D):

— Post Process
River: Russian
Reach: DCtoOcean
Profile: 21FEB1986 1600

Simulation: 10/10

Stored Map Generation
’7Map:

—Computation Messages

13FEB1986 21:49:30 Russian
13FEB1986 21:50:00 Russian
13FEB1986 21:50:30 Russian
14FEB1986 11:58:00 Russian

773 at 13FEB1986 16:00:30

L R O T atarad

The maximum xsec wsel error was
Russian CoyoteToDC 493129.0 at 13FEB1986 21:45:00

The maximum storage area wsel error was

Finished Unsteady Flow Simulation

CoyoteToDC
CoyoteToDC
CoyoteToDC
CoyoteToDC

0.283

0.526

493129.0
490626.4
495626.9
309362.0

FaLize | Take Snapshot of Results |

Model Directories | WAT Plug-ins | DSS Timing Log | ECC | HMS [} RAS Plugin’

[ | Debug XML calls to RAS

Figure B.21 Options Dialog Box — RAS Plugin Tab

igure B.20 HEC-RAS Computations Dialog Box '.

Click Debug XML calls to RAS (Figure B.21), this will debug XML calls in the HEC-
RAS software application, plus the HEC-RAS Computations dialog box (Figure B.20)
will display during the selected simulation's compute. The tracking information will be
written to the RAS log file (Section B.2.7). Click Apply, to set the RAS debug option.

Console Output

To review the progress of HEC-WAT, on the Tools menu, click Console Output, the Console
Window will open (Figure B.22).
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% Console Window =0

File Search View Format

setLogFile:start up time is Fri Aug 04 16:39:41 PDT 2017

versionDate August 02 2017

shortVersion: 1.0 RC2

fullversion:1.0.0. 118

2017-08-04 16:39:41 550 -0700 FINE: (Browser java:135) Installing BrowserLogHandler...

Unit.loadFromFile: loading from C:/Users/q0hecprofAppDataiRoaming/HEC/HEC-WAT/config/db/definitionsiunitConversions . def

2017-08-04 16:39:43.594 -0700 FINE: (RmiRegistryUtils. java:87) hasRmiRegistry;java.rmi.ConnectException; Connection refused
java.net.ConnectException: Connection refused: connect

getUrl:my url is M27.0.0.1:9286/WAT

Creating registry on 9286

rebinding to /M27.0.0.1:9286/VAT

loadPluglins:checking plugin directory C:\Users\g0hecprbiDeskioptHEC-WAT-v1.0.0.116\HEC-\WAT\jarext

loadFPluglns: found jar jarexticomputeTimer jar

loadFluglns: found jar jariexticrt jar

getMainClassline=\WatPluginMainClass1: hec2 wat.plugin.ecc.EccPlugin

getMainClassline=\WatPluginMainClass3: hec2 wat.plugin.urc.UrcPlugin

loadPlugln:mainClass=hec2 wat.plugin.ecc.EccPlugin

loadClass: found main method public static void hec2 wat.plugin.ecc.EccPlugin.main(java.lang.String(])

addMapping:added mapping for ECC class class hec2 wat plugin.ecc.ui. EccModelAltContentNode

loadPlugin:mainClass=hecZ wat plugin.urc.UrcPlugin

loadClass: found main method public static void hec2 wat plugin.urc.UrcPlugin.main(java.lang.String|])

addMapping.added mapping for URC class class hecZ.wat plugin.urc.ui.UrcModelAltContentMode

loadPluglns: found jar jarexticwmsimport.jar

getMainClassline=\WatPluginMainClass: hec2.wat plugin.cwmsimporter.Cwmsimporter

loadPlugin:mainClass=hecz wat.plugin.cwmsimporter Cwmsimporter

loadClass: found main method public static void hec2 wat plugin.cwmslmporter Cwmsimpaorter main{java.lang. String|])

loadPluglns: found jar jariextidcmerge. jar

getMainClass:line=WatPluginMainClass: hecZ wat.plugin.dcmerge ResultsMergeToolPlugin

Inﬂr|1ﬂ||mln'mﬂinftlﬂm’-::hen?wm nluain demerne ResultsMeraeToalPlioin

4 (I 3

mE

CAUsers\q0hecprbVdppDataiRoamingtHEC\HEC-WATV1.0 Betallogs\HEC-WAT log 11
igure B.22 Console Window
From this editor (Figure B.22) a user can view the progress of HEC-WAT; the editor helps in
debugging issues with HEC-WAT; search for certain items; format the text displayed in the

editor; and, print the contents of the editor (Figure B.22). From the File menu, click Close, the
Console Window will close (Figure B.22).

B.4 Logs

Log files for three of the HEC basic software applications and the log file for DSS are available
from the HEC-WAT framework.

B.4.1 HEC-DSS Log

1. From the HEC-WAT main window (Figure B.2), from the Tools menu, point to Logs,
click HEC-DSS Log, the HEC-WAT _DSS.log Editor will open (Figure B.23).

2. The editor allows the user to edit, search, print, and format the log. The search function
lets the user search for specific items to troubleshoot issues with DSS files.
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File Edit Search Format

File: |cyUsers/qOhecprb/AppData/Roaming/HEC/HEC-WAT/1.0 Beta/logs/HEC-WAT_DSS log

—[DS85—Z0PEN: Existing File Opened, File: C\Users\gOhecpro\Desktop\TestWatershedsVWVersion1.0\NewFl4_StPaul_|
Unit.  3; DSS Versions - Software: 6-YG, File: 6-YF, Library 7-FB
——DS5—zclosel Unit: 3, File: C:\Users\gOhecprb\Deskiop\TestWatershedsVersion1.0\NewFl1A_StPaul
Pointer Utilization: 1.16
Mumber of Records: 8084
File Size: 28450.7 Kbytes
Percent Inactive: 0.0
MNumber of Reads: 4299
—D55—70PEN: Existing File Opened, File: C:\Users\gOhecprb\Desktop\TestWatershedsVersion1.0\NewFlA_StPaul
Unit.  3; DSS Versions - Software: 6-YG, File: 6-YF, Library 7-FB

4| 1] |

08/03/20717 11:01 AM

Figure B.23 HEC-WAT DSS.log Editor

B.4.2 ResSim

1. From the HEC-WAT main window (Figure B.2), from the Tools menu, point to Logs,
click ResSim, the ressimserver.log Editor will open (Figure B.24).

File Edit Search Format

File: | caUsers\gohecprb\ppDatalLocaliTempl\iiogsiressimsenver.log

loadClass: found main method public static void hec.rss.plugins. montecarlo MonteCarloPlugin.main(java.lang. String]])
loadPlugins: found jar janextiopSupportPlugin jar

Main Class = hec.rss.plugins.opsupport. OpSupportPlugin

loadClass: found main method public static void hec.rss.plugins. opsupport. OpSupportPlugin.main{java.lang.Stringfl)
startResSim:checking for App callback availability....

startClientCheckin:ClientCheckinURL=/127.0.0.1:9286/\VAT

startResSim:done checking for App callback availability....

openProject=***

openProjectname=RussianRiver dir=C:\Wsers\gOhecpriiDeskiop\W480\RussianRiver_Chapter 7
openProjectwksp=null

ClientApp Thread=Thread[RMI TCP Connection{15)}-127.0.0.1,5 EMI Runtime]

openWorkspace: user q0hecprb workspace Untitled path C:/Users/qOhecpro/Desktop/W480/RussianRiver_Chapter 7/RussianRiverwksp
Status : Loading Workspace

Creating Client-Local Watershed :Untitled

openWorkspace:Creating Client-Local Workspace :Untitled
Reading watershed file : RussianRiverwksp

fireUserChange: user=g0hecprb change=opened Callback count=0
Progress 10%
Creating Client Workspace

Status : Retrieving Map Information...
Daturnina DiafanliDiatal ict far hae madal BadifinATiman

|

08/05/2017 08:03 AM

igure B.24 ressimserver.log Editor

2. The editor allows the user to edit, search, print, and format the log. The search function
lets the user search for specific items to troubleshoot issues with the ResSim compute.
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B.4.3 RAS

1. From the HEC-WAT main window (Figure B.2), from the Tools menu, point to Logs,
click RAS, the rasserver5901.log Editor will open (Figure B.25).

File Edit Search Format

File: | C\Users\qOhecprb\AppDatalLocalTemp\1ilogsirasserver5901.log

sellLogFile:start up time is Sat Aug 05 08:03.03 PDT 2017

initdss logfile setto C:Wsers\gOhecpro\AppDatalLocaliTempiiilogsirasservers901.1og.dssout

RasPLuginServerimpl-started at Sat Aug 05 08:03:03 PDT 2017

RasPluginServerimpl;java version=1.8.0_71-b15
RasPluginServerimpl.classpath=jar/extiS20rasPlugin.jarjarhec.jarjarirmadevjarjarhecnfjarjarfhecnfPlugin APl jar jar/extiplugins jarjarisy|
RasPluginServerimpl-boot classpath=C:\Users\qOhecprb\Desktop\HEC-WAT-v1.0 0.116\javaRunTime\libiresources jar.C:\Users\qOhecprbll|
ComPlugin:registering jacozoom

stariClientCheckin:ClieniCheckinURL=//127.0.0.1:9286/WAT

startClientCheckin:started monitoring ....

initJavaServer start 5901

initStarting registry on 127.0.0.1:5901

initRemoteException on finding registry java.rmi NoSuchObjectException: no such objectin table

initcreated new registry on port 5901

initReqgistry is up Registrylmpl[UnicastServerRef [liveRef [endpoint[127.0.0 1:5901](local),objiD:[0:0:0, 0N

RasPluginServerRebinding to rmi:/127.0.0.1:5901/RasPluginSernver

main:RasPluginServerimpl server up and running

0S Name is Windows 7

openProjectiRAS) opening project C\Users\qOhecprb\DesktopW480\RussianRiver_Chapter 7iras\RussianRiver prj

openProjectopened project C:\Users\qOhecprb\DesktopW4B0\RussianRiver_Chapter 7iras\RussianRiver. prj

getGraphicElements:getting elements for ‘Base for Real Time forecasting’

setCurrentPlan:saving project C:\Users\qOhecpro\DesktopiW480\RussianRiver_Chapter 7\ras\RussianRiver.prj

RAS setCurrentPlan setting plan Base for Real Time forecasting current

getGraphicElements:have 3 RAS reaches -

4| 1 | +

»

m

08/05/2017 08:08 AM 11101 11

Figure B.25 rasserver5901.log Editor

2. The editor allows the user to edit, search, print, and format the log. The search function
lets the user search for specific items to troubleshoot issues with the RAS compute.

B.4.4 FIA

1. From the HEC-WAT main window (Figure B.2), from the Tools menu, point to Logs,
click FIA, the HEC-FIA.log Editor will open (Figure B.26).

File Edit Search Format

File: |c:\Users\q0hecprb\ippData\Roaming\HECIHEC-FIAlogs\HEC-FIAlog

versionDate:

shortVersion:3.0.1

Help Set RmaDev not found

Debug off, no logging properties file: Jconfig/propertiesogger.properties

UnitloadFromFile: loading from Jconfig/dbi/definitionsiunitConversions.def

loadPlugins:checking plugin directory C:\Users\qOhecpro\Desktop\HEC-WAT-v1.0.0.116\apps\HEC-FIA\plugins

Abstract)avaPluginServerRebinding to rmi:#127.0.0.1:1901/FIA

main:FIA server up and running

openProjectname=RussianRiver dir=C:\Users\g0hecprb\DeskiopW480\RussianRiver_Chapter 7

BrowserProjectadding mapping for Streamalignment

saveData:writing C:\Users\q0hecprb\Desktop\W480\RussianRiver_Chapter 7ia\shared\programOrder.xml
getStudyDirectory:studyDirectory=C:\Users\qlhecprb\Deskiop\W480\RussianRiver_Chapter 7 _studyProjectDirectory=../
getinstance:drawPropClassname=com.rma.map.streamAlignment. Hec2StreamAlignmentDrwPro

opening C:\WUsers\q0hecprb\DeskiopW4B0\RussianRiver_Chapter 7\fiawatershedistream alignments\TheStreamAlignment.align
getStudyDirectory:studyDirectory=C:\Users\qlhecprb\Deskiop\W480\RussianRiver_Chapter 7 _studyProjectDirectory=../
getStudyDirectory:studyDirectory=C:\Us ers\qOhecprb\Desktop\W480\RussianRiver_Chapter 7 _studyProjectDirectory=_/ L4
getStudyDirectory:studyDirectory=C:\Us ers\q0hecpro\DesktopW480\RussianRiver_Chapter 7 _studyProjectDirectory=./
getStudyDirectory:studyDirectory=C:\Users\qlhecprb\DeskiopiW480\RussianRiver_Chapter 7 _studyProjectDirecto
getStudyDirectory:studyDirectory=C:\Us ers\qOhecprb\Desktop\W480\RussianRiver_Chapter 7 _studyProjectDirectory=_/
getStudyDirectory:studyDirectory=C:\Us ers\q0hecpro\DesktopW480\RussianRiver_Chapter 7 _studyProjectDirecto
getStudyDirectory studyDirectory=C\Us ers\iqlhecprb\Desktop\W480\RussianRiver_Chapter 7 _studyProjectDirectory=_{
getStudyDirectory:studyDirectory=C:\s ers\q0hecpro\DesktopW480\RussianRiver_Chapter 7 _studyProjectDirectory=_./
\oacllLavoutListreadmu lavout list=C:\Usersio0hecorb\DesktopWv480\RussianRiver Chabter 7\iiallavouts |

4 LI 4

1

0810512017 08:08 AW 1:1.1:1 1:1

igure B.26 HEC-FIA.log Editor
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2. The editor allows the user to edit, search, print, and format the log. The search function
lets the user search for specific items to troubleshoot issues with the FIA compute.

B.5 HEC-WAT Memory Usage

To review the memory being used by HEC-WAT, on the Tools menu, click Memory Monitor,
the Memory Monitor dialog box will open (Figure B.27). From this dialog box the user can
view the memory usage of HEC-WAT. Click & to close the Memory Monitor dialog box.

Memory Monitor

Sample Rate | 1000| ms [ Output Date Stamp
Figure B.27 Memory Monitor Dialog Box

B.6 Graphic Elements

On an HEC-WAT schematic the graphic elements that represent the individual model
alternatives of a study are displayed. To view a list of these graphics elements:

1. From the HEC-WAT main window (Figure B.2), from the Tools menu, click Graphic
Elements, the Graphic Element Report dialog box will open (Figure B.28).

Simulation WltnoutF'mJect Conditions-RR_Feb1986

Model  [RasSim-calibrate v
Filter [

Index  Type Name Description

- A e D

15 Junction Cloverdale -

16 Junction Hopland

17 Junction Talmage USGS 11462080 RUSSIAN ..

18 Junction EF RR MR CALPELLA_11461500

19 Junction Lake Mendocino Qutflow JCT OQutflow for Reservoir Lake .. || —

20 Junction Lake Mendocino Inflow JCT Inflow for Resenvoir Lake M H

| Resenvoir Lake Sonoma

22 Reseroir Lake Mendocino

23 Junction Patter Valley Project

24 Reach Potter Valley Projectto EFRR NR ...

25 Reach EF RR NR CALPELLA_11461500..

26 Reach Talmage to Hopland

27 Reach Cloverdale to Big Sulphur Trib

28 Reach Big Sulphur Trib to Geysenville JCT %

Figure B.28 Graphic Element Report Dialog Box
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2. From the Simulation list (Figure B.28) select a simulation (i.e., Without Project

B.7

Conditions-RR_Feb1986). From the Model list (Figure B.28), select a model alternative
(i.e., ResSim-calibrate). The table will display the known graphic elements for the
selected model alternative. This report can be used when debugging issues on the
schematic of the selected simulation.

If the report is lengthy, the user can search the listed graphic elements by using a filter.
Click [@), a Filter dialog box will open (Figure B.29). By defining filters, the user can
scan the list of graphic elements. Click OK, the Filter dialog box will close, and the
table on the Graphic Element Report dialog box (Figure B.28) will reflect the results of
the defined filter. To clear the filter, click (Sg.

== Filter Filter

Search For | conf in iType vi

Search For: |Ryssian| in iﬁmyColumn vi E]

” Cancel ]

igure B.29 Filter Dialog Box

Model Alternative Usage

For a very large HEC-WAT study, there could possibly be a large number of model alternatives
that are being used by HEC-WAT simulations. Being able to view where these models
alternative are being used from the HEC-WAT study tree can be overwhelming to process. The
HEC-WAT framework provides a way to view this usage by model alternative.

1.

From the HEC-WAT main window (Figure B.2), from the Tools menu, click Model
Alternative Usage, the Model Alternative Usage dialog box will open (Figure B.30).

Plugin: RAS

Model Alternative: :EElase for Real Time forecasting

Simulation Description

Without Project Conditions-RR_Feb1986
Without Project Conditions-RR_Jan1995

igure B.30 Model Alternative Usage Dialog Box
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2. From the Plugin list (Figure B.31) select the associated software application with a
model alternative (i.e., R4AS). From the Model Alternative list (Figure B.30), select a
model alternative (i.e., Base for Real Time forecasting). The table will display a list of all
the simulations in an HEC-WAT study that contain the selected model alternative.

Plugin: 'RAS - |

Wodel Alternative: ;Ba.se for Real Time forecasting vi

JinchRainRAS
GinchRainRAS
LLIGLIN Y GITed#h] Bas e for Real Time forecasting
Without Praject Co|NoRainRASRun L

Figure B.31 Model Alternative Usage Dialog Box — Model Alternative List

Simulation

B.8 Simulation Compute Engine Manager

The FRA compute option relies on a Monte Carlo computational algorithm that requires
potentially many thousands of simulations (realizations) of the individual model alternatives that
are included in the program sequence defined for an FRA simulation. To accommodate this
need, the HEC-WAT framework includes a distributed compute option. This distributed
compute option allows the HEC-WAT software to distribute FRA computes across several
compute nodes. The distributed compute option is available in Version 1.0 of HEC-WAT, if
there is interest in using distributed FRA computes, please contact the Hydrologic Engineering
Center.

There is a certain amount of setup required for distributed computing, one step is the creation of
compute nodes where simulations will be performed. The "master" node needs to be able to find
the defined compute nodes on a network. From the HEC-WAT main window (Figure B.2), from
the Tools menu, click Simulation Compute Engine Manager, the Simulation Compute
Engine Manager will open (Figure B.30). HEC-WAT will automatically search the network to
find the computed nodes, when done searching a number will appear in the Nodes Present box
(Figure B.32)

‘ Distributed Computing ‘

Nodes Present:

Check Jars Unknown

Update Jars

| OK | Cancel

Figure B.32 Simulation Compute Engine Manager '
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B.9 Compute Timings

This debugging tool allows the user to review the compute time of HEC-WAT simulations by
the models alternatives that are being computed. The DSS Timing Log option (Section B.2.8)
must be enabled, and a simulation needs to be computed with the timings option turned on.

From the HEC-WAT main window (Figure B.2), from the Tools menu, click Compute
Timings, the Simulation Compute Engine Manager will open (Figure B.33). From the
Simulation list (Figure B.33), select a simulation that has been computed. If the simulation has
not been computed, a No Timings window (Figure B.34) will display letting the user know that
there are no compute timings saved for the selected simulation.

File Edit View

Simulation:  Wiinout Project Condifions-RR. Feb1988 v | gtatistic

Record: LifeCycle:0 | |Total Time | 1678868.0
Location: :Event Compute Time Total Time | 1678868.0
Minimum 1673246.0( =
] ] Maximum 1673246.0
Show Time in: Milliseconds | |Average 1673246.0
rl 1,500,000
1,600,000
@ 1,400,000
1,200,000 -

Arrange By Lifecycle

4,000,000
00,000
G00,000 -

—_
Ln
=]
=
=
o
o
L
=
=
o
E
=

00,000 -
200,000
u]

4

Ewvent Compute Time

0K

igure B.34 No Timings Window
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The Record list (Figure B.33) is used when the simulation is an FRA compute, the user can
review timings by Lifecycle. From the Location list (Figure B.35), the user can select what
compute timings to review. For example, in Figure B.32, the default is Event Compute Time,
this provides the timings for the entries simulation. Those timings are displayed in the table in
the upper right of the Compute Timings dialog box (Figure B.32).

Location: ;Event Compute Time v;
Arrange By Event Copute Time : k- ~
Qutput Variable Compute Time |

Show Time in: |5ave Flag Write Time

‘ml 1,800, {Save Flag Compute Time

1 GO0 Convergence Tracking Time
@ "' HMS:(RUN)Feb_1986

140082 o5 Sim-calibrate |

W
= 1,200,lrAS:Base for Real Time forecasting &

m

Figure B.35 Compute Timings Dialog Box — Location List

The example simulation (i.e., Without Project Condition-RR_Feb1986) selected in Figure B.32 is
a deterministic simulation. The only compute timings of interest would be the overall compute
time of the simulation (Event Compute Time) and the times for the model alternatives that are
part of the simulation. Therefore, if the user wishes to see the compute timing for the HMS
model alternative, from the Location list (Figure B.35), the user would select
HMS:(RUN)Feb 1986. The table (Figure B.36), will change for the Minimum, Maximum,
and Average timings.

Statistic Time

Total Time 1678868.0
Minimum 10186.0
Maximum 10186.0
Ayerage 10186.0

Figure B.36 Compute Timings Dialog Box — Table

B-22



HEC-WAT User's Manual Appendix C — Setting Up the Coordinate System

Appendix C
Setting Up the Coordinate System

Map projections have been developed because the true image of places on earth would have to be
a three-dimensional solid (spherical globes). Sets of mathematical models transform spherical
coordinates (latitude, longitude) to planar coordinates in a map projection (X- and Y-
coordinates). Data is then projected onto a flat plane (surface), where that data can be converted
without stretching, and features will be referenced by a planar coordinate system. The x-
coordinate is referred to as "easting" and the y-coordinate is referred to as "northing". The user
can select the extent of this grid, the dimensions of the cells of the grid, the units of measurement
of the grid, and even the location of the origin of the grid. Because of this flexibility, a user can
specify and use virtually any grid coordinates convenient for water resources studies.

When creating a study, users are encouraged to set the coordinate system by selecting a map
layer that is in the correct projection. Once that is done, the coordinate system cannot be
changed. If the study does not have any available map layers in the correct coordinate system,
the user at the time of creating a study can select a coordinate system and provide the
information of that coordinate system. This appendix focuses on how to setup and edit different
coordinate systems.

CA Geographic Referencing

To maintain a geographic reference in a study and when a projection is established, a coordinate
system is created for each HEC-WAT study which establishes the grid size:

1. From the Maps menu, click Default Map Properties, the Map Default Properties for
StudyName dialog box will open (Figure C.1). By default, the Map Extents tab is
selected.

% Default Map Properties for RussianRiver— ﬁ

Map Extents | Default Map Layers|

Coordinate System: USA_Contiguous_Alb

Extents:
Easting: Morthing:

Minimum: -7650122 Min: 6618285

Maximum: -7351812 Max: TO66TED

[ Set Map Extents to Display

Cler

Cancel ] l Apply ]

Figure C.1 Map Default Properties for StudyName Dialog Box
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2. The information in the Map Extents tab includes:

e Coordinate System. This box identifies the established coordinate system for a
study. To view the coordinate system, click View, and the Map Coordinate
Information dialog box (Figure C.2) will open.

-t Map Coordinate Informati

Map Coordinate Information

System: | ywell Known Text -

PROJCI[USA_Contiguous_Albers_Equal_Area_Conic_USGS_versi
GEOGCS["GCS_Morth_American_1983"7,

DATUM['D_Morth_American_18837,

SPHEROQID["GRS_1980", 6378137.0, 293.257222101]],

PRIMEM["Greenwich”, 0.0],

UNIT["degree”, 0.017453292519943295],

AXIS["Longitude™, EAST],

AXIS[Latitude”, NORTH]],

PROJECTIOM[ Albers_Conic_Equal_Area™,
PARAMETER["central_meridian”, -96.0],

ARAMETER[ latitude_of_origin®, 23.0],
METER["standard_parallel_1", 29.5],
METER[Talse_easting”, 0.0],

ARAMETER[false_northing®, 0.0],

PARAMETER["standard_parallel_2" 45.5],
LINIT["foot_survey_us”, 0.3043006096012192],
AXIS[T, EAST],

AXIS[™™, NORTH]]

< |

Load from file...

igure C.2 Map Coordinate Information Dialog Box

e Extents — Easting Minimum, Maximum, Northing Minimum, and Maximum.
These values (Figure C.1) indicate the location of the left, right, bottom and top
borders (respectively) of the grid in the map window.

e Grow to Map Extents. When selected, HEC-WAT automatically sets the
geographic extents to define the smallest rectangle that encompasses all the objects in
the study.

e Set Map Extents to Display. This will set the limits of the map window. If the user
zooms in on an area, and clicks Set Map Extents to Display (Figure C.1), the Map
Default Properties for StudyName dialog box (Figure C.1) extents will change to the
zoomed area.

Note that the geographic extents of map layers must be selected carefully to ensure that the entire
study is included. Further, the extents specified and the coordinate system used must be
consistent with the projection of the study.
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C.2 Coordinate System Types

A coordinate system is a method of representing points in a space of given dimensions by
coordinates. There are several different types of coordinate systems; including geographic
coordinate systems, which are based on latitude and longitude coordinates, and projected
coordinate systems, which represent the projection of a geographic coordinate system on a plane
and use linear measures (like feet or meters) for coordinates. The following list of coordinate
systems is available in HEC-WAT.

Google/Bing Web Mercator
Geographic

Universal Transverse Mercator
State Plane Coordinates

Albers Equal-Area Conic
Lambert Conformal Conic
Transverse Mercator

Albers Equal-Area Conic (SHG)
Polar Stereographic (HRAP)

C.2.1 Google/Bing Web Mercator

Google/Bing Web Mercator (i.e., Web Mercator, Google Web Mercator, WGS 84 Web
Mercator, etc.) is a variation of the Mercator projection and is the standard for web mapping
applications. This system uses the same formulas as the standard Mercator systems, but uses the
spherical formulas at all scales. Geographical coordinates are required to be in the WGS 84
ellipsoidal datum. Google/Bing Web Mercator does not quite conform due to the use of the
ellipsoidal datum against a spherical projection. United States Department of the Defense does
not encourage the use of this map projection in official capacity.

C.2.2 Geographic Coordinate System

For the geographic coordinate system, the user can specify units and a spheroid type. To set
parameters for the Geographic Coordinate System:

1. Create a new study (Chapter 4, Section 4.1.1), from the Create New Study dialog box
(Figure C.3), click Edit (by the Coordinate System box), the Map Coordinate
Information dialog box will open (Figure C.2).

2. From the System list, select Geographic, the Map Coordinate Information dialog box
(Figure C.4) will now display the data needed to setup a Geographic coordinate system
for the study.

3. From the Units list (Figure C.4), select the units for the Geographic coordinate system.
Available units are Radians, Seconds of Arc, and Degrees of Arc.
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Study Mame:

Description:

Directory:

Unit System: .English

Coordinate System:

Create Default Alternative
Select Default Alternative Name
(7)) Existing Conditions
'.é.' Without Project Conditions
'.,:_.' Alternative 1

() Other:

oKk | [ cancel

Figure C.3 Create New Study Dialog Box

Map Coardinate Informati —. -

Map Coordinate Information

System: :EGeugraphic

Units: :F{adians

Spheroid: :Clarke 1866(NADZT)

Load from file...

igure C.4 Geographic Coordinate System
4. From the Spheroid list, select a spheroid type for the Geographic coordinate system.
5. Click OK, the Map Coordinate Information dialog box (Figure C.4) will close, and the

user will be returned to the Create New Study dialog box (Figure C.3). In the
Coordinate System box, Geographic will be displayed.

C.2.3 Universal Transverse Mercator Coordinate System
The Universal Transverse Mercator (UTM) coordinate system is a projection coordinate system.
UTM is used to define horizontal positions throughout the world by dividing the surface of the

Earth into six-degree zones, with a central meridian in the center of each zone.

To set parameters for the Universal Transverse Mercator Coordinate System:
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1. Create a new study (Chapter 4, Section 4.1.1), from the Create New Study dialog box
(Figure C.3), click Edit (by the Coordinate System box), the Map Coordinate
Information dialog box will open (Figure C.2).

2. From the System list, select Universal Transverse Mercator, the Map Coordinate
Information dialog box (Figure C.5) will now display the data needed to setup a
Universal Transverse Mercator coordinate system for the study.

¥ Map Coordinate Inmmaﬁﬂa_g

Map Coordinate Information

System:  ‘Universal Transverse Mercator

Units:  US. Feet

Spheroid: :Clarke 1866(NAD27)
LTM Zone:

Load from file... ] Cancel

Figure C.5 Universal Transverse Mercator Coordinate System

3. From the Units list (Figure C.5), select the units for the Universal Transverse Mercator
coordinate system.

4. From the Spheroid list (Figure C.5), select a spheroid type for the Universal Transverse
Mercator coordinate system.

5. Inthe UTM Zone box (Figure C.5), enter the UTM zone number.

6. Click OK, the Map Coordinate Information dialog box (Figure C.5) will close, and the
user will be returned to the Create New Study dialog box (Figure C.3). In the
Coordinate System box, Universal Transverse Mercator will be displayed.

C.2.4 State Plane Coordinate System

The State Plane Coordinate System (SPCS) was established in the 1930's and now covers all fifty
states. Zones were established for each state using either the Lambert Conformal or Traverse
Mercator projections. Units are generally in feet (NAD27) or meters (NADS3).

To set parameters for the State Plane Coordinate System:
1. Create a new study (Chapter 4, Section 4.1.1), from the Create New Study dialog box

(Figure C.3), click Edit (by the Coordinate System box), the Map Coordinate
Information dialog box will open (Figure C.2).
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2.

From the System list, select State Plane Coordinates, the Map Coordinate
Information dialog box (Figure C.6) will now display the data needed to setup a State
Plane coordinate system for the study.

% Map Coordinate Inmrmaﬁon_ﬁ

Map Coordinate Information

System: :EState Plane Coordinates

Zone:

Load from file... ] Cancel ]

igure C.6 State Plane Coordinate System
In the Zone box (Figure C.6), enter the zone for the state (FIPS codes).
Click OK, the Map Coordinate Information dialog box (Figure C.6) will close, and the

user will be returned to the Create New Study dialog box (Figure C.3). In the
Coordinate System box, State Plane Coordinates will be displayed.

C.2.5 Albers Equal-Area Conic Coordinate System

The Albers Equal-Area Conic projection was established for mapping large countries like the
United States. The projection is an equivalent projection, where areas are proportional and
directions are true in limited areas.

To set parameters for the Albers Equal-Area Conic Coordinate System:

1.

Create a new study (Chapter 4, Section 4.1.1), from the Create New Study dialog box
(Figure C.3), click Edit (by the Coordinate System box), the Map Coordinate
Information dialog box will open (Figure C.2).

From the System list, select Albers Equal-Area Conic, the Map Coordinate
Information dialog box (Figure C.7) will now display the data needed to setup an A/bers
Equal-Area Conic coordinate system for the study.

From the Units list (Figure C.7), select the units for the Albers Equal-Area Conic
coordinate system.

From the Spheroid list (Figure C.7), select a spheroid type for the Albers Equal-Area
Conic coordinate system.

The remaining items (Figure C.7) to be entered are the angular parameters that are
required to fine-tune the projection. When specifying latitudes the user will enter N or S,
and for longitudes, enter E or W. Use the SPACEBAR to toggle between the entries.
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¥ Map Coordinate Informati E

Map Coordinate Information

System: :i#.lhers Egual-Area Conic

Units:  U.S. Feet

Spheroid: | Clarke 1866(NAD27)

Latitude of the first standard parallel:
Latitude of the second standard parallel:
Longitude of the central meridian:
Latitude of the projection origin:

False easting:

False northing:

Load from file...

igure C.7 Albers Equal-Area Conic Coordinate System

6. Click OK, the Map Coordinate Information dialog box (Figure C.7) will close, and the
user will be returned to the Create New Study dialog box (Figure C.3). In the
Coordinate System box, Albers Equal-Area Conic will be displayed.

C.2.6 Lambert Conformal Conic Coordinate System

The Lambert Conformal Conic projection is used extensively for mapping areas of the world
with predominantly east-west orientation. Similar to the Albers Equal-Conic projection,
however the projection is not done in an equal-area.

To set parameters for the Lambert Conformal Conic Coordinate System:

1. Create a new study (Chapter 4, Section 4.1.1), from the Create New Study dialog box
(Figure C.3), click Edit (by the Coordinate System box), the Map Coordinate
Information dialog box will open (Figure C.2).

2. From the System list, select Lambert Conformal Conic, the Map Coordinate
Information dialog box (Figure C.8) will now display the data needed to setup a
Lambert Conformal Conic coordinate system for the study.

3. From the Units list, select the units for the Lambert Conformal Conic coordinate system.

4. From the Spheroid list (Figure C.8), select a spheroid type for the Lambert Conformal
Conic coordinate system.
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Map Coordinate Information

System: :ELambert Conformal Conic

Units: U, Feet
Spheroid: | Clarke 1866(NAD27)

Latitude of the first standard parallel:
Latitude of the second standard parallel:
Longitude of the central meridian:
Latitude of the projection origin:

False easting:

False northing:

Load from file... Cancel

igure C.8 Lambert Conformal Conic Coordinate System

When specifying latitudes the user will enter N or S, and for longitudes, enter E or W.
Use the SPACEBAR to toggle between the entries.

Click OK, the Map Coordinate Information dialog box (Figure C.7) will close, and the
user will be returned to the Create New Study dialog box (Figure C.3). In the
Coordinate System box, Lambert Conformal Conic will be displayed.

C.2.7 Transverse Mercator Coordinate System

The Transverse Mercator projection is when a sphere is projected onto a cylinder tangent to a
central meridian. This projection is similar to the Lambert Conformal Conic projection, but used
to portray large areas in a north-south orientation. Many national grid systems are based on the
Transverse Mercator projection.

To set parameters for the Transverse Mercator Coordinate System:

1.

Create a new study (Chapter 4, Section 4.1.1), from the Create New Study dialog box
(Figure C.3), click Edit (by the Coordinate System box), the Map Coordinate
Information dialog box will open (Figure C.2).

From the System list, select Transverse Mercator, the Map Coordinate Information
dialog box (Figure C.9) will now display the data needed to setup a Transverse Mercator
coordinate system for the study.

From the Units list (Figure C.9), select the units for the Transverse Mercator coordinate
system.

From the Spheroid list (Figure C.9), select a spheroid type for the Transverse Mercator
coordinate system.
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¥ Map Coordinate Informaﬁa_‘ ﬁ

Map Coordinate Information

System.  Trapsverse Mercator

Units: U Feet

Spheroid: | Clarke 1866(NAD27)

Scale factor at central meridian:
Longitude of the central meridian:
Latitude of the projection arigin:
False easting:

False northing:

Load from file... Cancel

Figure C.9 Transverse Mercator Coordinate System

5. Enter a scaling factor for central meridian, in the Scale factor at central meridian box
(Figure C.9).

6. When specifying latitudes the user will enter N or S, and for longitudes, enter E or W.
Use the SPACEBAR to toggle between the entries.

7. Click OK, the Map Coordinate Information dialog box (Figure C.9) will close, and the
user will be returned to the Create New Study dialog box (Figure C.3). In the
Coordinate System box, Transverse Mercator will be displayed.

C.2.8 Albers Equal-Area Conic (SHG) Coordinate System

The Standard Hydrologic Grid, or SHG version of the Albers Equal-Area Conic coordinate
system. The parameters are set to match USACE map coordinates for SHG, so do not change
any parameter settings.

To view the parameters for the Albers Equal-Area Conic (SHG) Coordinate System:

1. Create a new study (Chapter 4, Section 4.1.1), from the Create New Study dialog box
(Figure C.3), click Edit (by the Coordinate System box), the Map Coordinate
Information dialog box will open (Figure C.2).

2. From the System list, select Albers Equal-Area Conic (SHG), the Map Coordinate
Information dialog box (Figure C.10) will now display the data needed to setup an
Albers Equal-Area Conic (SHG) coordinate system for the study.
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3. From the Units list (Figure C.10), select the units for the Albers Equal-Area Conic (SHG)
coordinate system.

** Map Coordinate Informatio ﬂ

Map Coaordinate Information

System: :iﬁ.lbers Egual-Area Conic (SHG)

LInits: :Me‘ters

Spheroid: | GRS 1980(NADS3)

Latitude of the first standard parallel:
Latitude of the second standard parallel:
Longitude of the central meridian:
Latitude ofthe projection origin:

False easting:

False northing:

Load from file... ]

igure C.10 Albers Equal-Area Conic (SHG) Coordinate System

4. From the Spheroid list (Figure C.10), select a spheroid type for the Albers Equal-Area
Conic (SHG) coordinate system.

5. The remaining parameters are informational and are not editable.

6. Click OK, the Map Coordinate Information dialog box (Figure C.9) will close, and the
user will be returned to the Create New Study dialog box (Figure C.3). In the
Coordinate System box, Albers Equal-Area Conic (SHG) will be displayed.

C.2.9 Polar Stereographic (HRAP) Coordinate System

The Hydrologic Rainfall Analysis Project (HRAP) grid was designed by the National Weather
Service (NWS) for use with NEXRAD radar precipitation data. The Polar Stereographic
(HRAP) is used for navigation in polar regions. The parameters are set to match NWS map
coordinates used for radar grids, so do not change any parameter settings.

To view the parameters for the Polar Stereographic (HRAP) Coordinate System:
1. Create a new study (Chapter 4, Section 4.1.1), from the Create New Study dialog box

(Figure C.3), click Edit (by the Coordinate System box), the Map Coordinate
Information dialog box will open (Figure C.2).
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2. From the System list, select Polar Stereographic (HRAP), the Map Coordinate
Information dialog box (Figure C.11) will now display the data needed to setup a Polar
Stereographic (HRAP) coordinate system for the study.

** Map Coordinate Inmrmaﬁn_ﬂ

Map Coordinate Information

System: :EF'nlar Stereographic (HRAP)

LInits: :Me‘terﬁ

Spheroid: | Sphere of Radius 6371200 Meters

Axis

Semi-major: 6371200 | Semi-minor
Central Meridian: W |105| d

Latitude of true scale: N | 0| d

False easting:

Falze northing:

Load from file...

igure C.11 Polar Stereographic (HRAP) Coordinate System

4. From the Units list, select the units for the Polar Stereographic (HRAP) coordinate
system.

5. From the Spheroid list (Figure C.11), select a spheroid type for the Polar Stereographic
(HRAP) coordinate system.

6. From the Axis box the user can edit the axes information for either the Semi-major or
the Semi-minor axes.

7. The remaining parameters are informational and are not editable.

8. Click OK, the Map Coordinate Information dialog box (Figure C.11) will close, and
the user will be returned to the Create New Study dialog box (Figure C.3). In the
Coordinate System box, Polar Stereographic (HRAP) will be displayed.

C.3 Well Known Text

Well Known Text (WKT) is an Open Geospatial Consortium (OGC) standard that provides a
textual description of a geographic coordinate reference system. Allows the user the flexibility
to copy a coordinate reference description that is not included in HEC-WAT. Descriptions of
WKT can be found on the Internet.
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Appendix D

Using Map Editors

There are seven map layers supported by HEC-WAT. The different map layers are described in
Chapter 5, Section 5.2.1 of this user's manual. In HEC-WAT the user can configure several
options for each type of map layer, except for AutoCAD® DXEF files; additional customization is
under development for future versions of the software.

The user can access the map layer editors, from the Maps Tab (Chapter 3, Section 3.2), which
provides a view of the active map window in the Desktop Pane (Chapter 3, Section 3.1). From
the Content Pane (Figure D.1), either double-click on a map layer name, or right-click, and
from the shortcut menu click Properties. An editor specific to the type of map layer selected
will open.

; Map Layers
- Without Project Conditions-RR_Feb1986
- [+] Stream Alignment
N
- [#] RR_CommonComputa Expand
- [#/] RR_StreamAligment sk Collapse
- [¥] Raingages_Albers_.sl Move To Top
- [¥] RR_Lakes_slbers_ft.st Move Up
- [#] RR_Impacttreas shp Move Daown

Move To Bottom

Show Legend
Change Label
Properties... L\\s

Set Scale for Zoom-in
Set Scale for Zoom-out
Remove Scale Factors

Copy To...
Attributes Table...

FiguﬂrelD.l Maps Tab — Content Pane

Study| Maps | Schematic|

D.1 Shapefiles (.shp)

Shapefiles store non-topological geometry and attribute information for the spatial features of a
data set. There are three kinds of shapefiles: line, polygon, and point. The following sections
discuss examples of line and polygon shapefiles.
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D.1.1 Line

To edit a line shapefile:

1. With an active map window displayed in the Desktop Pane, from the Maps Tab, from
the Content Pane (Figure D.1), right-click on a shapefile that the user knows is a line
shapefile. From the shortcut menu click Properties or double-click on the shapefile
filename. For example, in Figure D.1, from the Map Layers tree, the user right-clicked
on RR_StreamAlignment.shp which is a line shapefile.

2. The Edit Line Properties dialog box (Figure D.2) will open.

0/RussianRiver_Chapter Vimaps/RE_StreamAligment.shp

Style | Labels

Draw Features using:
_Dne Style

Color [ lightblue
Stle |
Weight |

Ok Cancel Apply

Figure D.2 Edit Line Properties Dialog Box

3. By default the Style Tab is selected. Also, by default, all the shapes (lines) in a line Arc
Shapefile are set to one color, style, and weight. From the Draw Features using list
(Figure D.2), this default is One Style. The user can change the color of the shapes from
the Color list; change the style of shapes from the Style list; and, change the weight of
the shapes from the Weight list (Figure D.2).

4. A shapefile has three files associated with it, which contain shape information, attributes,
and an index that links a shape to its attributes. If the user wishes to change the
individual shapes (lines) contained in a shapefile by attribute, from the Draw Features
using list, select Attribute Values. The Edit Lines Properties dialog box now displays
(Figure D.3) the items the user can edit for individual shapes by attribute.

5. To select the attribute the user wishes to change, the user must have some knowledge of
the Arc Shapefile and its attributes. For example, in Figure D.3, for the
RR _StreamAlignment.shp file, from the Field for values list (Figure D.3), the attribute
Name has been selected. This provides the user with the shapes by stream name, which
are displayed in the table below the Color box (Figure D.3).
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¥ Edit Line Properties

1430/RussianRiver_Chapter 7/maps/RR_StreamAligment.shp

Draw Features using:
_Attribute Values

Field forvalues [jjame

Style —

Weight

Llse Gradations

Colar

Start | [ blue
End | I red

Colar Value

Austin Creek
Bellevue-Wilfred
Big Sulfur Creek
Cold Creek
Copeland Creek
DOry Creek

s

Ok Cancel Apply

igure D.3 Edit Line Properties Dialog Box — Attribute Vales

w

6. For the selected attribute the user can change the style of the shapes from the Style list
(Figure D.3), and change the weight of the shapes from the Weight list.

7. From the Color box (Figure D.3), the user can set a range of colors for all the shapes
displayed in the table below the Color box (Figure D.3).

8. To change the colors of the individual shapes, from the table, in the Color column,
double-click on a color square. The Select Color dialog box (Figure D.4) will open.

9. The properties of the Select Color dialog box are similar to the Color Chooser
(Appendix E). From the color palette, select a color, click OK. The Select Color dialog
box (Figure D.4) will close.

10. From the Edit Line Properties dialog box (Figure D.3), click Apply, the shape
associated with the color square that was selected, will now display the new color in the
active Map Window on the Desktop Pane.
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% Select Color

 Swatches | ysv | HsL | ReB | cuvk]

Recent:

Preview

a - [l Sample Text Sample Text

. o . Sample Text Sample Text

[ OK H Cancel H Reset ]

igure D.4 Select Color Dialog Box
11. Associated with each shape (line) is a label, to edit the label properties, from the Edit
Line Properties dialog box (Figure D.3) select the Labels tab (Figure D.5).

12. By default, the label for the shapes is turned off (<None>), if the user wishes to display

the label, from the Label features using list (Figure D.5) select the attribute that contains
the information that is to be displayed.

¥ Edit Line Properties

Label features using:

Mame

AaBbCc 123

Font SansSerif

[ |Bolg Sample text
[ itatic AaBbCc 123

Size
Placement

Position: EAST

Rotation
0 a0 180 270 360

oK Cancel Apply

igure D.5 Edit Line Properties Dialog Box — Labels Tab
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13.

14.

15.

16.

For labels, the user can select what font to use; styles like bold or italics; select the size
and position; and, rotate the labels.

From the Edit Line Properties dialog box (Figure D.5), click Apply, the labels for the
shapes (lines) will now display in the active Map Window on the Desktop Pane.

Once the user is finished with making changes, click OK, the Edit Line Properties
dialog box (Figure D.5) will close.

If the user wishes to save any changes made to the selected shapefile, from the File menu,
click Save Study. Changes are saved to a file with the extension .gdr. For this example,
the selected shapefile name was RR_StreamAlignment.shp, if changes were made and
saved, a file RR_StreamAlignment.gdr will be created.

D.1.2 Polygon

To edit a polygon shapefile:

1.

2.

3.

With an active map window displayed in the Desktop Pane, from the Maps Tab, from
the Content Pane (Figure D.1), right-click on ac shapefile that the user knows is a
polygon shapefile. From the shortcut menu click Properties or double-click on the
shapefile filename. For example, in Figure D.1, the user would right-click on
RussianSubbasins.shp which is a polygon shapefile.

The Edit Polygon Properties dialog box (Figure D.6) will open.

i e — '\
% Edit Polygon Pmpenies. ﬁ

ISSiEIFIRi'u'EF_ChEDtEF?.llﬂ"lEIFIS."RUSSiEIﬂSUtItIEISiH&ShF

Fill Emrderl Labels

Draw Features using:
_Dne Fill

|| Display Fill

Color T lightcyan

Syle [
Transparency

I
OK Cancel

Figure D.6 Edit Polygon Properties Dialog Box

By default the Fill Tab is selected. Also, by default, all the shapes (polygons) in a
polygon shapefile are set to one color, style, and weight. From the Draw Features using
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list, this default is One Fill, with Display Fill (Figure D.6) set. The user can turn on and
off the filling of the shapes (polygons) by selecting and un-selecting Display Fill; change
the color of the shapes from the Color list (Figure D.6); change the style of shapes from
the Style list; and, change the transparency of the shapes from the Transparency slider
(Figure D.6).

4. A shapefile has three files associated with it, which contain shape information, attributes,
and an index that links a shape to its attributes. If the user wishes to change the
individual shapes (polygons) contained in an Arc Shapefile by attribute, from the Draw
Features using list, select Attribute Values. The Edit Polygon Properties dialog box
now displays (Figure D.7) the items user can edit for individual shapes by attribute.

% Edit Polygon Prﬂperﬁa

M480/RussianRiver_Chapter 7/maps/RussianSubbasi

Fill Borderl Labels

Diraw Features using:

:Aﬂribute Values V:
|| Display Fill

Field for values fjame -
Style e -]

Use Gradations

Transparency

I

Color

Start N bluc
End [N red

Color Value

AG Resort
Austin Ck Loc
Big Sulphur Ck
Bush Creek

Calnalla

Ok Cancel Apply

Figure D.7 Edit Polygon Properties Dialog Box — Attribute Values

5. To select the attribute you wish to change, the user must have some knowledge of the
shapefile and its attributes. For example, in Figure D.7, for the RussianSubbasins.shp
file, the attribute Name has been selected from the Field for values list. This provides
the user with the shapes by subbasin name, which are displayed in the table below the
Color box (Figure D.7).

6. For the selected attribute the user can change the style of the shapes from the Style list
(Figure D.7), and change the weight of the shapes from the Weight list (Figure D.7).
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10.

11.

12.

13.

14.

15.

16.

From the Color box, the user can set a range of colors for all the shapes displayed in the
table (Figure D.7) below the Color box.

. To change the colors of the individual shapes, from the table, in the Color column,

double-click on the color square. The Select Color dialog box (Figure D.4) will open.

The properties of the Select Color dialog box are similar to the Color Chooser
(Appendix E). From the color palette, select a color, click OK. The Select Color dialog
box will close (Figure D.4).

From the Edit Line Properties dialog box (Figure D.7), click Apply, the shape
associated with the color square selected, will now display the new color in the active
Map Window on the Desktop Pane.

Associated with each shape (polygon) is a border, to edit border properties, from the Edit
Polygon Properties dialog box (Figure D.7) select the Border Tab (Figure D.8).

% Edit Polygon Prupeniesl ﬁ

IW4B0/RussianRiver_Chapter Yimaps/Russian3ubbasi

Fill| Border | Labels

Display Border

Color | NN darkred -
Stle | ——— \
Weight | -

0K Cancel Apply

Figure D.8 Edit Polygon Properties Dialog Box — Border Tab

By default, the border for the shapes is turned on. If the user does not want the border to
display, click Display Border (Figure D.8). The user can change the color of the shapes
from the Color list; change the style of shapes from the Style list (Figure D.8); and,
change the weight of the shapes from the Weight list (Figure D.8).

Associated with each shape (polygon) is a label. To edit the label properties, from the
Edit Polygon Properties dialog box (Figure D.7) select the Labels Tab (Figure D.9).

By default, the labels for the shapes is turned off (<None>), if the user wishes to display
the labels from the Label features using list (Figure D.9) select the attribute that
contains the information that will be displayed.

For labels, the user can select what font to use; styles like bold or italics; select the size
and position; and, rotate the labels.

From the Edit Polygon Properties dialog box (Figure D.9), click Apply, the labels for
the shapes (lines) will now display in the active Map Window on the Desktop Pane.
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17.

18.

D.2

% Edit Polygon Properlia ﬂ

M480/RussianRiver_Chapter 7/maps/RussianSubbasi

FiIIl Border | Labels

Label features using:

Name

AaBbCc 123

Font iSansSerif

|:|Elold Sample text
|:|Italic AaBbCc 123

Size
I

Placement

Position: |EAST

Rotation
0 a0 180 270 360

Ok Cancel Apply

Figure D.9 Edit Polygon Properties Dialog Box — Labels Tab

Once the user is finished with making changes, click OK, the Edit Polygon Properties
dialog box (Figure D.9) will close.

If the user wishes to save any changes made to the selected shapefile, from the File menu,
click Save Study. Changes are saved to a file with the extension .gdr. For example, in
Figure D.1, the shapefile name is RussianSubbasins.shp, if changes have been made and
saved, a file RussianSubbasins.gdr will be created.

USGS Digital Line Graph (.dlg)

This layer type is a vector representation of the data. When HEC-WAT interacts with a dlg file
it automatically creates a dlgbin file for use.

To edit a USGS Digital Line Graph file:

1.

From the Maps tab, from the Content Pane, right-click on a USGS Digital Line Graph
file. From the shortcut menu, click Properties, or double-click on the USGS Digital
Line Graph filename.

The USGS Digital Line Graph Editor (Figure D.10) will open.

Across the top of the dialog box, is displayed the location and name of the USGS Digital
Line Graph file.
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B uscs Digital Line Graph Editor

CiDocuments and Settingsig0hecpriiMy DocumentsAAAT_Beta_TestSetsFinalfchrisfimanpsristreamOutlines. dlahin

Default Colar: [:]

[ Draw Mades

Diraws Lines

Draw Areas

Saturation {0-13:
Brightness (0-1):

[ 0134 ” Cancel H Apply l

Figure D.10 USGS Digital Line Graph Editor

4. To change the color of the lines of the dlg file, click the color box. The Color Chooser
dialog box will open (Figure D.11).

Recent:

a - [l Sample Text Sample Text

. o . Sample Text Sample Text

[ OK ” Cancel ” Reset l

igure D.11 Color Chooser

5. The properties of the Color Chooser are discussed in detail in Appendix E. From the
color palette, select a color, click OK. The Color Chooser will close (Figure D.11) and
the selected color will now appear in the color box.

6. Click Apply, the color change will appear on the Map Window in the Desktop Pane.

7. The user can control the appearance of nodes, lines, and areas by selecting and clearing
Draw Nodes, Draw Lines, and Draw Areas, respectively.

8. The user can also control the saturation and brightness level of the selected color by
entering values in the Saturation or Brightness boxes. Values entered for saturation or
brightness must be between zero (0) and one (1).
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9. Once the user is finished with changes, click OK, the USGS Digital Line Graph Editor
(Figure D.10) will close.

10. If the user wishes to save any changes made to the selected USGS digital line graph, from
the File menu, click Save Study, changes are saved to the study file (*.sty).

D.3 Elevation Options Dialog Box

For the other map layer formats — USGS DEM, ASCII NetTin, SMRMP, and ArcInfo® DEM;
they all have the same editor, the Elevation Options dialog box.

To edit a SMRMP file:

1. From the Maps tab, from the Content Pane, right-click on a SMRMP file. From the
shortcut menu, click Properties, or double-click on the SMRMP name.

2. The Elevation Options dialog box (Figure D.12) will open with the Properties Tab

selected by default.
..
stpaul_10ft.smrmp
Properies | Scale
:Terrain v: Scale
|:| Draw Edges — g47
Contour Limits 937
Tic Interval() 10.0 System Specified Min/Max Values — o017
Maximumi) 264 . 17| Minimum({) §76. 45, -
887
Brightness (0.0-1.0) - l 1.0
867
Saturation (0.0-1.0) - I 1.0
Transparency (0.0-1.0) H 0.0 g;;
Aspect Shading
. = 817
Angle (0-360 Degrees) - i 160.0 [T
- 797
Dﬁ.djust Color Scale to Clipping Area - 757
|:| Maximum Clipping — 757
Value - 964.17| |—— 747
Color | = 737
|:| Minimum Clipping — 717
Value 676.95 607
Color| W B &
[ oK l [ cancel | Apply
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10.

Across the top of the Elevation Options dialog box (Figure D.12), is displayed the name
of the SMRMP file. For example, in Figure D.12, the name is stpaul_10ft.smrmp.

From the list box, there are available color contour schemes — Aspect Shading,
Grayscale, Linear, Precipitation, Red-Green-Blue, Terrain (default), and Water
Depth.

The Draw Edges check box (Figure D.12) is specifically for ASCII NetTin files. If
Draw Edges is selected, the edges of the triangles that make up an ASCII NetTin file
will be drawn.

The user can set the contour tic interval, by entering a value in the Tic Interval box
(Figure D.12). HEC-WAT sets the maximum and minimum limits of the contours
automatically. The user can set maximum and minimum limits, from the Contour
Limits box (Figure D.12), clear System Specified Min/Max Values. The Maximum and
Minimum boxes are now available for the user to enter values.

The user can control the brightness (amount of white), saturation (amount of black), and
transparency (level of opacity or alpha) for the colors. Also, the user can adjust the
values by using the Brightness, Saturation, and Transparency slider bars or boxes
(Figure D.12).

By default the Aspect Shading option (Figure D.12) is on, aspect shading is where the
user can make the map layer appear in relief by placing an imaginary light source above
the map and shading the contours. The user can adjust the angle of the light source by
using the Angle slider bar or the box (Figure D.12). If the user does not want aspect
shading, clear Aspect Shading.

Clipping provides a way to highlight an area based on color choices and values. For
maximum clipping, the user would fill the contour with the clip color from the maximum
value of the map to the value entered for Maximum Clipping (Figure D.12). An
example of where the user might use maximum clipping would be smog levels, cloud
cover, or snow level at a particular elevation. By default, maximum clipping is turned
off, to turn this option on, click Maximum Clipping (Figure D.12). The user can either
enter a maximum clipping value by using the slider bar or entering a value in the box
(Figure D.12). The user can change the color by clicking the Color box (Figure D.12), a
Color Chooser will open (Figure D.11).

Minimum clipping will fill the contour with the clip color from the minimum value of the
map to the value entered for Minimum Clipping. An example of where the user might
use minimum clipping would be to see where a water level would be if it flooded to a
particular elevation. By default, minimum clipping is turned off. To turn this option on,
click Minimum Clipping (Figure D.12). The user can either enter a minimum clipping
value by using the slider bar or entering a value in the box (Figure D.12). The user can
change the color by clicking the Color box (Figure D.12), a Color Chooser will open
(Figure D.11).
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11. Scaling for the SMRMP file can be set from the Scale Tab on the Elevation Options
dialog box (Figure D.13).

. i n H
i+ Elevation Options I
stpaul_10ft.smrmp

Scale

(@) Always show layer

'3::1' Only show layer in the following scale range
Only visible below 1 St to Current
Only visible above 1: Set to Current

Current Scale 1: 25300

igure D.13 Elevation Options Dialog Box — Scale Tab

12. If the user wishes to save any changes made to the selected SMRMP, from the File menu,
click Save Study, changes are saved to the study file (*.sty).
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Appendix E

Using the Color Chooser

The Color Chooser (Figure E.1) affords great flexibility when the user needs to select default
colors for map layers, labels, and background colors for the watershed display. The Color
Chooser has three tabs: Swatches, HSB, and RGB, offering three methods for choosing a color.
For each method, the preview area allows the user to see the choices made before applying
changes.

H

% Color Chooser )
;gwatn::hes;| Hsal RQEIA|

T T R O o o I Recent

] 55 5 | e e e :
Y T T T T T T T T A
O T T T e e P e [ ] 5
O T T T T e T T ] 0
] 5 5 A ] e o
0 1 1 e o
] 1 e v
([T T T T T T T IO T I T T T I T T Il TT T[]

Preview

a - [l Sample Text Sample Text

. [ . Sample Text Sample Text

’ OK ” Cancel ” Reset ]

igure E.1 Color Chooser

E.1 Swatches Worksheet

The Swatches worksheet provides a palette of pre-defined colors. From the palette, select a
color. Once a color has been selected, the Recent box displays that color, as also does the
Preview box. Click OK, the Color Chooser will close. Depending on where the Color
Chooser was accessed, the user will need to click either Apply or OK for the color change to
appear in the map window.

For example, for a USGS Digital Line Graph, the user would have accessed the Color Chooser
from the USGS Digital Line Graph Editor (Appendix D, Section D.2). Once a color has been
selected from the Color Chooser (Figure E.1) and closed, then the user needs to click OK or
Apply from the USGS Digital Line Graph Editor for the color change to appear in the map
window.
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E.2 HSB Worksheet

HSB is the Hue, Saturation, and Brightness color model, which allows the user to set the hue,
saturation, and brightness of the colors. From the Color Chooser, sclect the HSB tab; the HSB
Worksheet (Figure E.2) becomes available.

H

. '.Q-.' Hue 9

I Saturation 0

I '._:,.' Brightness a0

Red 128
Green, 128
Blue 128

a - [l Sample Text Sample Text .
. o . Sample Text Sample Text

[ OK H Cancel H Reset ]

igure E.2 Color Chooser — HSB Worksheet

There are several ways to adjust the hue, saturation, and brightness of the colors. The slider bar
in conjunction with the H, S, and B options will change the color, if red is selected with the Hue
option selected, then when the user switches to the Saturation and Brightness options, the slider
bar will be changing the saturation and brightness of the selected color (i.e., red). Another way
to affect the colors is in the Hues, Saturation, and Brightness boxes the user can directly enter a
value for hue, saturation, and brightness. The following rules apply when entering values for
each option:

Hue Box: Hue is measured in a circle from zero (0) to 359 degrees.
0 =red, 60 = yellow, 120 = green, 180 = cyan
240 = blue, 300 = magenta

Saturation Box: Saturation is the amount of black, measured from zero (0) to one hundred
(100) percent.

Brightness Box: Brightness is the amount of white, measured from zero (0) to one hundred
(100) percent.
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A finally a way to set a color on the HSB worksheet is from the color palette by clicking and
draging the little white circle (Figure E.2). This will automatically change the hue, saturation,
and brightness values, along with the red, green and blue color values. The red, green, and blue
values in the Red, Green, and Blue boxes (Figure E.2) are not editable and are informational
only.

Click OK, the Color Chooser will close. Depending on where the Color Chooser was
accessed, the user will need to click either Apply or OK for the color change to appear in the
map window.

E.3 RGBA Worksheet

RGBA is the Red, Green, Blue, and Alpha color model, which allows the user to set the red,
green, blue, and alpha values. Alpha is normally used as an opacity channel, with zero percent
being fully transparent (invisible) and 100 percent being fully opaque. From the Color Chooser,
select the RGBA tab; the RGBA Worksheet (Figure E.3) becomes available.

|§watches| HSEI|§ RQEIA§|

Red

U
U

0 85 170 255

Preview

a - [l Sample Text Sample Text

. o . Sample Text Sample Text

[ OK H Cancel H Reset ]

Figure E.3 Color Chooser — RGBA Worksheet

There are two ways to adjust the red, green, blue, and alpha values. The slider bar available for
each item changes the value, the color being produced is displayed in the Preview box (Figure
E.3). Another way to affect colors is in the Red, Green, Blue, Alpha boxes the user can directly
enter a value. Click OK, the Color Chooser will close. Depending on where the Color
Chooser was accessed, the user will need to click either Apply or OK for the color change to
appear in the map window.
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Appendix F

Stream Alignment

Stream alignments represent the stream system in the study. The alignment indicates where
confluences and bifurcations occur and provides a sense of distance and scale. Stream
alignments are composed of a series of streams, stream nodes, and stream junctions (Figure F.1).
A stream typically begins or ends at a confluence, bifurcation, or at the boundary of the river
system. A stream is composed of vertex points, with the beginning and ending vertex points
being stream nodes.
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Stream Alignment Streams
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Stream Nodes Stream Junctions

Figure F.1 Stream Alignment Parts
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Streams are drawn as multi-segmented lines. Each stream must have at least two stream nodes,
defining the beginning and end of the stream. Streams, stream nodes, and stream junctions, are
illustrated in Figure F.2.

Stream
Node
Vertex Points ¢

"

Stream CD

Stream
Node

|

1

Stream
Junction

Stream AB

Figure F.2 Relationships of Streams in a Stream Alignment

HEC-WAT creates and labels stream stations (or river stations) along each stream. The station at
the downstream end of a stream is Station 0 (zero), and the stationing increases upstream along
the stream according to the linear distance between vertices on the stream in the study coordinate
system. The user can override the default stationing by editing the station values of the stream
nodes at the upstream and downstream ends of the stream, as well as by adding additional nodes
along the stream. Stream stationing is based on the geographic extents that are defined when a
stream is drawn. If the geo-extents are based on a map layer, the units for the stream stationing
are the same as the map layer (i.e., feet, meters). In Version 1.0 of HEC-WAT, where there is no
unit indicator, there will be a way for the user to view the units in future versions.

F.1 Creating the Default Stream Alignment

If the stream alignment is going to be based on a map layer, the map layer should already have
been included in the study. The details on how to include a map layer are given in Chapter 5.
The map layer should contain water features, such as stream channels and reservoirs. Use this
map layer as a guide while creating the stream alignment. By doing this, the units of the labels
on the stream alignment will be the same as the units of the water feature layer (i.e., if the water
feature layer is projected in state plane coordinates (feet), then the labels on the stream alignment
will be in feet).
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Alignment

The user can either import a stream alignment from a shapefile or digitize a stream alignment by
hand. The following are the steps for importing a stream alignment, details on digitizing a

stream alignment are provided later in this appendix.
To import a stream alignment:

1. From the HEC-WAT main window (Figure F.3), from the Maps Tab, from the

Map

Layers tree, right-click on Stream Alignment (Figure F.4). From the shortcut menu, click

Import.
% HEC-WAT - RussianRiver [ ==
File Edit View Maps Tools Window Help
o H EfFSlenvw > ol 5 K A SR
Currentiy Opened taps #1 % schematic: Without Project Conditions ) (e

Schematic: Without Project Conditions

VABNASEN B3 Gl

Map Layers.
Without Project Conditions

[Ed)stream Alignment]

1

m

Project Loaded for ResSim
Plugin FIA created RussianRiver

Project Loaded for FIA

Plugin HEC-SSP failed to save its Project.

Study RussianRiver saved.

—| || Plugin HEC-SSP failed to save its Project.
Stream Alignment added to Map Window

Without Project Conditions added to Map Window

+ [

Waps | Schematic Wessages

Coordinates: -1590 east, -966 north

[ ovwm JEEED |

Figure F.3 HEC-WAT Main Menu — Maps Tab

. Map Layers
.. |:| Without Project Conditions

Stream Alignment

i3 [ | RR_Streamalic Expand

.. [ ] RR_Commant

i} ] Russiansubbz Collapse

.. [] raingages_Alt Move To Top
.. [ RR_Lakes_AlE Move Up

- [] RR_Impactare Maove Down

Move To Bottom

Properties..
Import...
Export...

3

Figure F.4 Map Layers Tree - Shortcut Menu
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2. The Import Stream Alignment dialog box will open (Figure F.5). The Shapefile Name
list defaults to the first line shapefile it can find in the maps directory; which in this
example happens to be the shapefile that represents the stream alignment for the

RussianRiver study - RR_StreamAlignment.shp.

% Import Stream Alignment
File Edit
Shapefile Mame: |

Shapefile Information:

Database Field Mame: |

Import Reverse Direction

["] cap Tolerance:
["] Replace Existing Stream Alignment

Impoart

Impaort All teverse Direction

Figure F.5 Import Stream Alignment Dialog Box

3. If the map layer that represents the stream alignment is not stored in the maps directory of
the HEC-WAT study, click [ - |, a Choose Shapefile Browser will open (Figure F.6).
Browse to the location where the shapefile that represents the stream alignment is stored
on the computer. Click on the filename (e.g., RR_StreamAlignment.shp), the filename
will appear in the File name box of the browser (Figure F.6). Click Open, the Choose

Shapefile Browser will close (Figure F.6).

¥ Choose Shapefile

Lookin: | MaplLayers

Raingages_Albers_ftshp
RR_CommonComputationPoints shp
RR_ImpactAreas.shp
RR_Lakes_Albers_ft.shp
RR_ResemvoirPool.shp

|
Desktop RussianRivers.shp
RussianSubbasins.shp

i 55
Recent ltems

My Docume...

L™

=

Computer

u,
‘._h\ File name

NeWark  Files oftype: | arc Shapefile (*shp)

RR_Streamaligment.shp

2 Comen

Figure F.6 Choose Shapefile Dialog Box

4. The name of the selected shapefile will appear in the Shapefile Name box on the Import

Stream Alignment dialog box (Figure F.7).
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-

¥ Import Stream Alignment @
File Edit
Shapefile Name: | RR_streamAligmentshp [ -]

Shapefile Information:

Database Field Name: | chnmann v |

ChniMani Import Reverse Direction
0.0 | |
Import All Reverse Direction
D Gap Tolerance: [u]

|:| Replace Existing Stream Alignment

Import

Figure F.7 Import Stream Alignment Dialog Box — Shapefile Name

5. From the Database Field Name list (Figure F.8), the user needs to select the field name
in the attribute file that contains the names of the streams - Name. Once a field name is
selected, the table below will populate with the streams contained in the shapefile. If
there is an issue with any of the stream segments the checkbox in the Import column
(Figure F.8) will not be selected. This means the stream segment is not continuous and
will not be imported.

-

¥ Import Stream Alignment =]
File Edit
Shapefile Name: | RR_streamaligment shp * :]

Shapefile Information:

Database Field Name: [ yame z

Mame Import Reverse Direction
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importAll | | Reverse Direction
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Figure F.8 Import Stream Alignment Dialog Box — Example Shapefile
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6. Gap Tolerance (Figure F.8) is used when stream segments are not continuous and the
user wants HEC-WAT to connect the segments via the gap tolerance. The gap tolerance
units are based on the selected shapefile units (i.e., shapefile units is feet, the gap
tolerance will be in feet). To set the gap tolerance, select Gap Tolerance and enter a
value in the box. Recommended that users enter one (1) for the unit of tolerance to
connect. The value entered can also be fractional so for units that are in large units of
distance. For example, a gap toleration of .001 might be used for a shapefile file that has
units in miles.

7. Click Reverse Direction (Figure F.8). The flow direction in the RR_StreamAlignment.
shp shapefile is not correct. So instead of fixing the issues with ArcMap® (ESRI GIS
software), the user can perform the Reserve Direction procedure on the system of
streams to correct flow direction.

8. Click Import, the Import Stream Alignment dialog box will close (Figure F.8). Once
the import of the stream alignment is completed, a message window will appear letting
the user know that the stream alignment imported successfully. In the active Map
Window the stream alignment appears (orange stream segments; green stream nodes and
stream junctions).

F.2 Existing Stream Alignments

After creating a stream alignment, the user can view the stream alignment; remove the stream
alignment from an active map window; save the stream alignment; create a copy of an existing
stream alignment; rename an existing stream alignment; delete an existing stream alignment;
view an existing stream alignment's properties; reverse direction of all streams that make up a
stream alignment; import a stream alignment from an existing HEC-WAT stream alignment
(stream.align); import a stream alignment from a shapefile (Figure F.8); export an HEC-WAT
stream alignment to a shapefile; and, view a list of all streams contained in a stream alignment.
All of these tasks are accomplished through the stream alignment shortcut menu (Figure F.9).
The stream alignment shortcut menu is available from the HEC-WAT main window (Figure
F.3), click Schematic Tab, on the Study Pane, under the Components folder, under the Stream
Alignments folder, and then right-click on an existing stream alignment.

= . Components —
—I-{#% Stream Alignments = I A f
= = =
Measures Display in Map Window
f Channel Mod n
‘|| Diversion Remove from Map Wind l
=l Levee Save
o = [} WFRR Levee
"...J) OmerProject & Save As..
=+l Reservoir Rename...
A Lake Mendoci
.. & LakeSonoma < Delete from Study
. StoragePool Properties...
—|- | Computation Point ) A
. Big Sulphur Trib Reverse Direction All A
- @) Chalk Hill
@) Cloverdale Import From Existing...
@) DiggerBend
@) Dry Creek Import...
@ Dry Creeknear Ge Export...
@) EF RR NR CALPE
@) EF RUSSIAN R BL SHirEzls (e m
- .

Figure F.9 Stream Alignment Shortcut Menu
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F.2.1 View a Stream Alignment

To view a stream alignment in a map window:

1. Right click on an existing stream alignment, from the stream alignment shortcut menu
(Figure F.9) click Display in Map Window.

2. If there is not a map window open in the Desktop Pane, the map window for the selected
stream alignment will open in the Desktop Pane (Chapter 3, Section 3.1). From the map
window the user can edit the streams, stream nodes, and stream junctions that make-up
the stream alignment.

3. If a map window is open in the Desktop Pane, the Select Location message box will
open letting the user know that the stream alignment is already displayed in the active
map window. If the user wishes to open a separate map window for the stream
alignment, click Yes. The message box will close, and a map window will open with the
selected stream alignment displayed.

F.2.2 Remove a Stream Alignment from the Active Map
Window

To remove a stream alignment in a map window:

1. Right click on an existing stream alignment, from the stream alignment shortcut menu
(Figure F.9) click Remove from Map Window.

2. The Remove from Map? message box will open letting asking the user do you wish to

remove the stream alignment from the active map window, click Yes. The message box
will close, and the map window will no longer display the stream alignment.

F.2.3 Save a Stream Alignment
To save the active stream alignment, from the stream alignment shortcut menu (Figure F.9), click

Save. Any changes that have occurred to the selected stream alignment will be saved by HEC-
WAT.

F.2.4 Make a Copy of a Stream Alignment
To create a copy of a stream alignment:

1. Right click on an existing stream alignment, from the stream alignment shortcut menu
(Figure F.9) click Save As.

2. The Save Stream Alignment As dialog box will open (Figure F.10). The name of the
stream alignment that is being copied is displayed in the Old Name box (Figure F.10).
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P "

% Save Stream Alignment As @
Old Mame: | Straam Alignment
Mame: Corrected_SA

Description: Correction to stream alignment for channel improvement [

Ok ” Cancel |

Figure F.10 Save Stream Alignment As Dialog Box

The user should enter a new name in the Name box (required) and provide a new
description in the Description box (optional).

Click OK, the Save Stream Alignment As dialog box will close (Figure F.10). The new
stream alignment is displayed on the Schematic Tab (Figure F.9), in the Study Pane,
under the Stream Alignments folder.

F.2.5 Rename a Stream Alignment

To rename a stream alignment:

1.

Right click on an existing stream alignment, from the stream alignment shortcut menu
(Figure F.9) click Rename.

The Rename Stream Alignment dialog box will open (Figure F.11). The name of the
existing stream alignment is displayed in the Name box (Figure F.11).

i '\

¥ Rename Stream Alignment @

Name: Corrected_SA

Description: Correction to stream alignment for channel improvement [

0K H Cancel |

Figure F.11 Rename Stream Alignment Dialog Box

The user should enter a new name in the Name box (required) and provide a new
description in the Description box (optional).

Click OK, a Confirm Rename message window will open asking the user are sure that
you really want to rename the stream alignment (renaming a stream alignment in a study
that already has alternatives created could cause issues). Click Yes, the Rename Stream
Alignment dialog box will close (Figure F.11). The new stream alignment is displayed
on the Schematic Tab (Figure F.9), in the Study Pane, under the Stream Alignments
folder.
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F.2.6 Delete a Stream Alignment from the Study

To delete a stream alignment from the study:

1. Right click on an existing stream alignment, from the stream alignment shortcut menu
(Figure F.9) click Delete from Study.

2. A Confirm Manager Delete message window will open asking the user for confirmation
to delete the stream alignment (deleting a stream alignment in a study that already has
alternatives created could cause issues). Click Yes, the Confirm Manager Delete
message window will close. The selected stream alignment is no longer displayed on the
Schematic Tab (Figure F.9), in the Study Pane, under the Stream Alignments folder.

F.2.7 Stream Alignment Properties

The properties of a stream alignment include the name, description, when the stream alignment
was last modified, who created the stream alignment, when the stream alignment was created,
the file that contains the stream alignment data; and the spatial layout of the stream alignment.
To view the properties of a stream alignment, from the stream alignment shortcut menu (Figure
F.9), click Properties. The Properties for Stream Alignment dialog box will open (Figure
F.12).

¥ Properties for Stream Alignment &8
MName: Stream Alignment
Description:

Modified Time: | Fri Aug 26 19:08:17 POT 2016
Created By: qOhecpro

Create At Tue Mov 03 09:20:57 PST 2015
File: CAUsers\gOhecprb\DeskiopW4S0\RussianRiver_Chapter 7\stream.align I:I
Class: com.rma.model.StreamaAlignmentContainer
Extents
Easting Northing
Minimum: —7590987 Minimum: 640088
Maximum: —7455173 Maximum: 7049698

Clase

Figure F.12 Properties for Stream Alignment Dialog Box

F.2.8 Reverse Direction of All Streams in a Stream
Alignment

When importing a stream alignment from ArcView® as shapefiles or when digitizing a stream
alignment, individual streams segments can be in the wrong direction (downstream to upstream).
The user can reverse the direction of all the streams if the streams are in the wrong direction.
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From the stream alignment shortcut menu (Figure F.9), click Reverse Direction All. The
Confirm Reverse Direction warning message box will appear. The user will be warned that
reversing the streams direction will reverse the default stationing for all the streams in the stream
alignment. Click Yes, the warning message box will close, and all streams associated with the
stream alignment will have reversed direction.

F.2.9 Import from an HEC-WAT Stream Alignment

1. Right click on an existing stream alignment, from the stream alignment shortcut menu
(Figure F.9) click Import from Existing.

2. A Confirm Import message window will open letting the user know that this command
will replace the contents of the HEC-WAT stream.align file. Click yes, an Open
Browser will appear (Figure F.13). Browse to an HEC-WAT study, click on the
stream.align file (which appears in the File name box).

¥/ Open [5c=
Lookin: | | RussianRiver_Chapter 7 T Gl FF
autorss
S fia
e Ty
Recent ltems hms
layouts
maps
L
Desktop rrlayers
rss
runs
scripts
My Docume... shared
ssp
__L study
L= W2
Computer wat
Correct_stream.align
)
(_L\ Filename: | stream.align
Nework  Files oftype: Stream Alignment Files -

Figure F.13 Open Browser

3. Click Open, the Open Browser will close (Figure F.13) and the stream alignment from
the selected HEC-WAT study is displayed.

F.2.10 Export an Existing Stream Alignment
If adjustment have been made to the stream alignment or the stream alignment was digitized, the
stream alignment can be saved as a shapefile. To export a stream alignment the user must have a

stream alignment in the map window.

To export a stream alignment:
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1. Right click on an existing stream alignment, from the stream alignment shortcut menu
(Figure F.9) click Export.

2. A Save browser will open (Figure F.14). Enter a name in the File name box. Click OK,

the Save browser will close, and a shapefile of the displayed stream alignment will be

saved in the selected location.

[ Save @
Savein: | | buildd > T
e
Recent ltems
Desktop
Wy Dacume.
Computer
-,
NeWwork  Files of type: |yl Files -]

Figure F.14 Save Browser

F.3 Edit a Stream Alignment

From a map window (Figure F.15) a user can edit the individual components of a stream
alignment — streams, stream nodes, and stream junctions. The following sections describes the

editing capabilities provided for each stream component.

¥ Map Window - E@
@ ® e
®
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¢ ®
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® ]
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e | -
4 b

Figure F.15 Map Window — Stream Alignment
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F.3.1 Streams

After establishing a stream alignment, the user can rename and edit the description of individual
streams, delete individual streams, reverse the direction of a stream, disconnect a stream at both
the upstream or downstream end, and view the stream stationing and coordinates of the stream
nodes on a stream. All of these tasks are accomplished through the stream shortcut menu (Figure
F.16). To access the stream shortcut menu, the Stream Alignment Tool |4 | must be selected,
and from the map window (Figure F.15), right-click on a stream.

A

Feliz Creek I},

Edit Stream Element ...
Rename Stream Element ...
Delete Stream Element

Disconnect Upstream
Disconnect Downstream
Reverse Direction

Figure F.16 Stream Shortcut Menu

Edit a Stream

The user can edit a stream's description and view the stream's stationing and coordinates of the
upstream and downstream stream nodes, plus any stream nodes in between the two.

To edit the description of a stream:
1. Press the Stream Alignment Tool from the toolbar on the map window (Figure F.15),

right-click on the stream element to edit, click Edit Stream Element from the stream
shortcut menu (Figure F.16), the Stream Editor will open (Figure F.17).

-

¥ Stream Editor | 3|
Streams
Name: | Feliz Creek v [W](«] 90732 |n](n]
Description: =
Station Easting Morthing
Upstream MNode 53,574.199| -7,562,071.969| &,908,550.729
DownStream Node 0.000| -7,530,900.647| &,891,656.878
’ Ok ] l Cancel Apply

Figure F.17 Stream Editor
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4.

The user can either enter a new description (recommended) or edit the description of the
stream in the Description box.

The table provides the user with the stream stationing and coordinates of the stream
nodes that are on the selected stream and is informational only.

Click OK, the Stream Editor will close (Figure F.17).

Rename a Stream

To rename a stream:

1.

Press the Stream Alignment Tool from the toolbar on the map window (Figure F.15),
right-click on the stream to rename, and click Rename Stream Element from the stream
shortcut menu (Figure F.16).

The Rename Stream dialog box opens (Figure F.18). Enter the new name in the Name
box (required) and description in the Description box (optional, but recommended).

¥ Rename Stream 23

Name: Feliz Creek

Description: |:|
[ DK ] | Cancel ‘ Help

Figure F.18 Rename Stream Dialog Box

Click OK and the Rename Stream dialog box will close (Figure F.18). The new name
of the stream will be shown on the map window.

Delete a Stream

To delete a stream:

1.

Press the Stream Alignment Tool from the toolbar on the map window (Figure F.15),
right-click on the stream to delete and click Delete Stream Element from the stream
shortcut menu (Figure F.16).

A Confirm Delete warning message will open asking the user whether you really want to
delete the selected stream. Click Yes, the warning message will close and the stream will
be deleted from the map window.

Disconnect a Stream

If the user wants to disconnect a stream from another stream, HEC-WAT will allow the user to
do so at either the upstream or downstream end of the stream.
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To disconnect a stream from another stream:

1. Press the Stream Alignment Tool from the toolbar on the map window (Figure F.15),
right-click on the stream to disconnect and either click Disconnect Upstream or
Disconnect Downstream from the stream shortcut menu (Figure F.16).

2. The stream will now be disconnected from the stream at the location chosen. On the map
window, the upstream or downstream point will physically move away from the
connecting stream and a stream node will remain on the connecting stream.

Reverse Direction of a Stream

If a stream in the drawn in the wrong direction (downstream to upstream), HEC-WAT provides a
way to reverse the direction of a stream, instead of having to delete and redraw the stream.

To reverse direction of a stream:

1. Press the Stream Alignment Tool from the toolbar on the map window (Figure F.15),
right-click on the stream you want to reverse and click Reverse Direction from the
stream shortcut menu (Figure F.16).

2. A Confirm Reverse Direction warning message will appear asking if the user really
wants to reverse the direction of the stream. Click Yes, the warning message will close
and the stream's direction will be reversed.

Graphically Edit a Stream

After establishing a stream alignment, the user can graphically edit the individual streams of the
stream alignment. By using the Stream Alignment Tool , the CTRL key, and the SHIFT
key, the user can edit individual streams by adding, moving, and deleting vertex points. The edit
is performed graphically on the schematic in the active map window.

Add Vertices to a Stream

To add vertex points to an existing stream:

1. Press the Stream Alignment Tool from the toolbar on the map window (Figure F.15),
double-click on a stream that needs additional vertices, and the stream will turn red, with
blue points that represent vertices.

2. Place the pointer on the selected stream where a new vertex point needs to be added. Hold
down the CTRL key and click. A blue point will now appear on the selected stream,
which represents a new vertex point.
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Move the Vertices of a Stream

To move vertex points on an existing stream:

1. Press the Stream Alignment Tool from the toolbar on the map window (Figure F.15);
double-click on the stream where a vertex point needs to be moved. The selected stream
will turn red, and the individual vertex points will be blue points.

2. Click on the vertex point that needs to be moved move and then drag the vertex point to a
new location; the vertex point has been moved.

Delete Vertices from a Stream

To delete vertex points from an existing stream:

1. Press the Stream Alignment Tool from the toolbar on the map window (Figure F.15);
double-click on the stream where a vertex point needs to be deleted. The selected stream
will turn red, and the individual vertex points will be blue points.

2. Hold down the SHIFT+CTRL keys and click on the vertex point to be deleted. The blue
vertex point will disappear from the stream.

F.3.2 Stream Nodes

After establishing the stream alignment, the user can edit and delete the individual stream nodes
of a stream alignment. Both of these tasks are accomplished through the stream node shortcut
menu (Figure F.19). To access the stream node shortcut menu, the Stream Node tool [#| must
be selected, and from the map window right-click on a stream node.

d {
Station: 350551.291 _/J-r

Edit Node... L\\,
Delete Node

Figure F.19 Stream Node Shortcut Menu

Establish Stream Stationing
HEC-WAT creates a beginning and ending stream node for each stream. Stream nodes are also
created where streams meet (stream junctions). Stream nodes are used to establish stationing for

a stream. To establish stream stationing for a stream, the user can edit the stream nodes.

To edit a stream node:
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1. Press the Stream Node Tool from the toolbar on the map window (Figure F.15), right-
click on the stream node to edit. From the stream node shortcut menu (Figure F.19),
click Edit Node; the Stream Node Editor will open (Figure F.20).

% Stream Mode Editor @

Stream RR
Location
Easting -7533623.47
Marthing A976935.574
Station 350551.291

| Use Default Stationing

Ok ] | Cancel

Figure F.20 Stream Node Editor

2. The default stream station has the downstream node at zero (0) and the upstream node is
based on the coordinate system from the imported stream alignment. To change the
stream stationing, clear Use Default Stationing. The Station box can now be edited.

3. Click OK, the Stream Node Editor will close (Figure F.20). Based on what is entered,
HEC-WAT will automatically adjust the stream stationing for the stream associated with
the stream node. This includes the upstream and downstream nodes.

Delete a Stream Node

To delete a stream node, press the Stream Node Tool from the toolbar, right-click on the stream
node that needs to be deleted. From the stream node shortcut menu (Figure F.19) click Delete
Node. A Confirm Delete warning message will open to request for user confirmation prior to
node deletion. Click Yes, the warning message will close and the stream node will be deleted
from the stream alignment. The beginning and ending stream nodes of a stream element cannot
be deleted.

Graphically Edit a Stream Node

After establishing a stream alignment, the user can graphically edit the individual stream nodes
of the stream alignment. By using the Stream Node Tool, and the CTRL key, the user can add
and move stream nodes. This edit is performed graphically on the schematic in the active map
window.
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Add a Stream Node

Two stream nodes are created automatically at the beginning and ending stream nodes of a
stream. The user can add stream nodes to a stream by pressing the Stream Node Tool from the
toolbar. Using the Stream Node Tool [#], place the pointer on the stream where a stream node
needs to be added. Hold down the CTRL key and click. A circle will now appear on the stream
that indicates the new stream node.

Move a Stream Node

To move a stream node, press the Stream Node Tool from the toolbar; double-click on the
stream node that needs to be moved. The stream node becomes a yellow circle with a black
outline and four small black dots (Figure F.21). Click and drag the stream node along the stream
to its new position. The beginning and ending stream nodes of a stream cannot be moved.

X

Figure F.21 Move a Stream Node

F.3.3 Stream Junctions

When two streams intersect, a stream junction is created. A stream junction is multiple stream
nodes at one location and is represented by a dark green circle with a light green halo around the
circle. The user can establish stream stationing at a stream junction. This task is accomplished
through the stream junction shortcut menu (Figure F.22). To access the stream junction shortcut
menu, the Stream Node |4 tool must be selected, and from the map window right-click on a
stream junction.

L
Station: 0.000

Edit Junction... I:}

Figure F.22 Stream Junction Shortcut Menu

Edit a Stream Junction
To edit a stream junction:

1. Press the Stream Node Tool from the toolbar on the map window (Figure F.15), right-
click on the stream junction that you want to edit. From the stream junction shortcut
menu (Figure F.22), click Edit Stream Junction. The Stream Junction Editor will
open (Figure F.23).
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P )

% Stream Junction Editor @
Easting: -7533650.72 MNorthing: £973924.40
Stream Modes

se Default
Stream Station Stationing
RR 347,458.2 v
orrs Creek 0.0 v
0K ] | cCcancel | Apply

Figure F.23 Stream Junction Editor

2. The editor displays information about the stream nodes associated with the stream
junction. To change the stream stationing for a stream node, clear the checkbox for a
stream node from the Use Default Stationing column of the table. The cell in the
Station column becomes active. Based on the station is entered, HEC-WAT will
automatically adjust the stream stationing for the stream associated with the stream node.

3. Click OK, the Stream Junction Editor will close (Figure F.23).

Graphically Edit a Stream Junction

After establishing a stream alignment, the user can graphically edit the individual stream
junctions of the stream alignment. By using the Stream Node Tool, the user can move a stream
junction. This edit is performed graphically on the schematic in the active map window.

Move a Stream Junction

To move a stream junction press the Stream Node Tool [#| from the toolbar; double-click on the
stream junction that needs to be moved. The stream node becomes a green circle with a black
outline and four small black dots (Figure F.24). Click and drag the stream junction along the
stream element to its new position.

S

Figure F.24 Move a Stream Junction

F.4 Change Stream Alignment Properties

Stream alignment properties that can be changed include: color of streams, stream nodes, and
stream junctions; the width of streams, stream nodes, and stream junctions; font for the stream
name; tic mark properties; and visualization scaling for the stream alignment.
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To change stream alignment properties:

1. From the HEC-WAT main window (Figure F.15), from the Maps Tab, right-click on
Stream Alignment in the tree. From the shortcut menu, click Properties.

2. The Stream Alignment Properties dialog box will open (Figure F.25).

o

%¥ Stream Alignment Properties

=

Scale

Current Scale 1:51344

Default

Edit Properties

Stream Width: Stream Color:
B - [ Custom v

Show Stream MName Choose Font...

Drraw Station Tics
Tic Length: 7 -

Major Tic Length: 14 -
100 200

Draw Tic Labels Choose Font...

Stream Mame

Draw Stream Modes

Mode Color: B Custom v
Node Outline Color: B Custom v
Node Width: 7 v
Draw Junctions
Junction Colar: I green -
Junction Width: 12 -
’ Ok l ’ Cancel Apply

Figure F.25 Stream Alignment Properties Dialog Box

3. To change the color of the stream alignment, select a color from the Stream Color list.

The example to the right of the Edit Properties box (Figure F.25) will preview the
selected color.

4. Click OK, the Stream Alignment Properties dialog box (Figure F.25) will close and the
color change will appear in the map window.
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F.5

Digitize a Stream Alignment

To digitize the default stream alignment for a new study:

1.

When a new study is created (Chapter 4, Section 4.1.1), the default stream alignment is
created (Stream Alignment) and a schematic map window is automatically opened in the
Desktop Pane (Chapter 3, Section 3.1).

The default stream alignment is blank, to begin building the default stream alignment;
find a location on the map window where a stream should start. Streams should be
created from upstream to downstream. Hold down the CTRL key, while clicking the
mouse button. Each click creates a vertex point (Figure F.26), on the stream. The first
vertex point is the upstream or beginning stream node of a stream.

u; ¢

F
}
S J

_: (\u

P

\

Figure F.26 Creating a Stream

For the most downstream or last vertex point, release the CTRL key, and then click the
mouse button. This creates the ending stream node of the stream. A single stream has
been created.

The Create New Stream dialog box will open (Figure F.27). The user can either accept
the default name or enter a new name (required) in the Name box. If needed, the user
can enter an optional description (recommended) in the Description box. Click OK, the
Create New Stream dialog box will close.

F-20



HEC-WAT User's Manual Appendix F — Stream Alignment

% Create New Stream [
Mame: Baker Creel
Description: -~
l QK ] I Cancel I Help

Figure F.27 Create New Stream Dialog Box
5. Repeat steps 2 through 4 to add more streams to the stream alignment.

6. To connect a stream to an existing stream, place the first or last click of the new stream
on the existing stream where the two streams to join. After naming the new stream, a
Connect Stream Reaches message box will appear asking the user do you want to
connect the new stream to the existing stream. Click Yes if the two streams need to be
connected. Otherwise, click No and the new stream will not be connected to the existing
stream.

7. Once the user has completed the stream alignment, save your work.

The Zoom Tool (Section 6.3) can be used to help define the stream alignment. Use it to magnify
the stream network, which makes defining the vertices along a stream easier.

F.6 Save Stream Alignment Data

To save stream alignment input, from the Stream Alignment shortcut menu (Figure F.9), click
Save, the stream alignment has been saved. Another way to save data is from the File menu,
click Save Study. Both commands will save all of the stream alignment input to the appropriate
files created and used by HEC-WAT for the stream alignment.
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Appendix G

Measures

Measures for HEC-WAT include structural/non-structural measures (flood damage reduction),
and/or ecosystem measures. Structural measures are physical modifications designed to reduce
the frequency of damaging levels of flood inundation, and include dams with reservoirs, levees,
channelization measures, walls, diversion channels, pumps, bridge modifications, and ice-control
structures. Non-structural measures are activities that reduce flood damage without
significantly altering the nature or extent of flooding (e.g., flood proofing, relocation of
structures, raising structures). Ecosystem restoration measures are physical modifications or
other actions that improve the value and function of an ecosystem (e.g., channel restoration,
removal of drainage structures or levees). There are various measures that can be defined for
HEC-WAT, but this User's Manual will only focus on reservoirs and levees. Other measures
available in HEC-WAT are diversions, channel improvements, off-channel storage, and other
projects.

Measures are components of an existing or proposed physical system and provide a starting point
for implementation in a particular model. All models should incorporate the presence of
measures in the system, although the measures maybe represented very differently from model to
model.

G.1 Reservoirs

A reservoir is the impoundment created behind dams, or behind navigation locks and dams. For
HEC-WAT a reservoir also includes the dam built on a stream to store water for uses such as
flood damage reduction, hydroelectric power generation, recreation use, and water supply, etc.

G.1.1 Create a Reservoir

To create reservoirs, the study must have a valid stream alignment (Appendix F), once the stream
alignment has been created, the following steps are how a user would add reservoirs to the study:

1. From the HEC-WAT main window (Figure G.1), from the Study Pane, from the Study
Tree, under the Simulations folder, double click on the schematic that requires the
addition of reservoirs (e.g., Schematic.: WithoutProjectCondtions). A Schematic Map
Window will open in the Desktop Pane that displays a stream alignment.

2. To assist the user in the location of the reservoir(s), a map layer that displays reservoir
locations for the study area should be added to the study (Chapter 5).

3. From the map window toolbar, press the Zoom Tool [X], zoom into an area on the map
window where a reservoir is located. On the map window toolbar, press the Reservoir

Tool [4A].
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Figure G.1 HEC-WAT Main Window

Hold down the CTRL key and click on the stream alignment to place the upstream end of
the reservoir. Release the CTRL key; drag the mouse to the downstream end of the

reservoir and click.

The Name New Reservoir dialog box will open (Figure G.2). Enter the new Name
(required) and Description (optional, but recommended). Click OK, the Name New
Reservoir dialog box will close.

-

3’}[ Mame Mew Resenvoir

Mame: Lake Mendocino

[=2 ]

Description: |Coyote Dam

s

OK

] [ Cancel Help

Figure G.2 Name New Reservoir Dialog Box
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6. The reservoir will now appear on the schematic as a cyan triangle (reservoir pool), a blue
line (storage reach), a gray rectangle (dam), and two common computation points that
represent the upstream and downstream ends of the reservoir, as shown in Figure G.3.

Figure G.3 A Reservoir Added to the Map Window

7. The default representation of the reservoir pool is a triangle; the user can edit this triangle
if a more detailed representation of the pool is desired. With the Reservoir Tool pressed,
double-click on the reservoir. The triangle (Figure G.4) will now be green with a blue
outline color. Also, there are three vertex points (blue), and at the apex of the triangle is
the reservoir label, which is represented by a yellow circle.

Figure G.4 Reservoir Pool

8. By clicking and dragging the yellow circle the user can move the reservoir label to an
appropriate location. Similar to the stream alignment, the user can add, move, and delete
vertex points to the reservoir pool. Figure G.5 illustrates how the reservoir pool shown in
Figure G.6 has been edited to give a more detailed representation of the reservoir pool.
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Lake Mendocing

Figure G.5 Detailed Representation of a Reservoir Pool

9. When a reservoir is created there are two common computation points that are created
with default names. It is recommended that the names of the two common computation
points be changed. These two common computation points represent the inflow and
outflow junctions of the reservoir and should be renamed accordingly.

10. To change the name of a common computation point, press the Computation Point Tool
@), right-click on one of the common computation points. From the shortcut menu, click
Rename Computation Point; the Rename Computation Point dialog box will open
(Figure G.6). In the Name box, enter the new name, and in the Description box enter a
description (optional, but recommended). For example, in Figure G.6, the inflow
junction for Lake Mendocino has been labeled Lake Mendocino Inflow Jct.

¥ Rename Computation Point IEl

Name: Lake Mendocino Inflow Jct

Description: \nflow for Resemvoir Lake Mendocino L)
QK ‘ I Cancel ‘

Figure G.6 Rename Computation Point Dialog Box

G.1.2 Existing Reservoirs

After adding a reservoir to the schematic, the user can edit the reservoir; rename an individual
reservoir; remove a reservoir from the active schematic, delete individual reservoirs from the
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study; and, create configuration notes for individual reservoirs. All of these tasks are
accomplished through the reservoir shortcut menu (Figure G.7). To access the reservoir shortcut
menu, from a schematic, and with the Reservoir Tool (on the map toolbar, press the Reservoir
Tool [4]) selected, right-click on a reservoir.

4

Lake Mendocing

\

y
Lake Mendocino

Edit Reservoir...
Rename Reservoir...
Remove Lake Mendocino from Without Project Conditions

Delete Lake Mendocino from Study

Configuration Notes...

Figure G.7 Reservoir Shortcut Menu

Edit a Reservoir

The user can edit the properties of a reservoir. Properties that can be changed are the
description, whether the reservoir is an existing project, whether the reservoir is a Corps project,
and the year the reservoir came on-line.

To edit reservoir properties:

1. Right-click on the reservoir whose properties need to be changed, and click Edit
Reservoir from the reservoir shortcut menu (Figure G.7).

2. The Reservoir Properties Editor will open (Figure G.8). From the Description box
you can edit or add a description.

* Reservoir Properties Editor @
Reservoir Name: | ake Mendocing v [1](a] 10r2/](m]
Description: Q

Resenvoir Information:

Stream Mame:

Label Position: | joRTH - | Yearin Senvice: 1900

Existing Project |:| Corps Project

l OK H Cancel I Apply

Figure G.8 Reservoir Properties Editor

3. If'the selected reservoir is an existing project, select the Existing Project check box

(Figure G.8).

4. If the reservoir is a Corps project, select the Corps Project check box.
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5. Enter the year the reservoir came on-line in the Year in Service box (Figure G.8). For
Version 1.0 this is just informational and is not used in any computation.

Rename a Reservoir

To rename a reservoir:

1. Right-click on the reservoir that needs to be renamed, and click Rename Reservoir from
the reservoir shortcut menu (Figure G.7).

2. The Rename Reservoir dialog box will open (Figure G.9). Enter the new Name
(required) and Description (optional, but recommended) for the reservoir.

s

' Rename Reservoir 2

Mame: Lake Mendocino

Description: )
[ oK ] | Cancel |

Figure G.9 Rename Reservoir Dialog Box
3. Click OK, a Confirm Rename warning message will open asking the user for

confirmation. Click Yes, the warning message and the Rename Reservoir dialog box
will close, and the reservoir will display the new name.

Remove a Reservoir from a Schematic

HEC-WAT allows the user to remove reservoirs from existing schematics. The reservoir will be
removed from the schematic, but not from the study.

To remove a reservoir from a schematic:

1. Right-click on the reservoir to be removed from the active schematic, and click Remove
ReservoirName from SchematicName from the reservoir shortcut menu (Figure G.7).

2. A warning message will open asking the user confirmation about removing the selected

reservoir from the current schematic. Click Yes, the warning message will close, and the
reservoir will disappear from the schematic.

Delete a Reservoir

To delete a reservoir:

1. Right-click on the reservoir to be deleted, and click Delete ReservoirName from Study
from the reservoir shortcut menu (Figure G.7).
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2. A Confirm Delete warning message will open asking for user confirmation to delete the
selected reservoir. Click Yes, another warning message will open asking the user if you
wish to delete the computation points associated with the reservoir. Click Yes, the
warning message will close. The reservoir and computation points will no longer appear
in the schematic and will have been removed from the study.

Add Schematic Notes for a Reservoir

Schematic notes allow you to add information about a reservoir specific to a schematic.
Schematic notes are helpful when multiple schematics have been defined.

To add schematic notes for a reservoir:

1. Right-click on the reservoir that you want to add schematic notes to, and click
Configuration Notes from the reservoir shortcut menu (Figure G.7).

2. The Notes: dialog box (Figure G.10) will open. Enter information in the Configuration
Notes box that describes the selected reservoir for the current schematic.

¥ Notes: (3w

Configuration: |\without Project Conditions

Project Mame: i ake Mendocino i w

Configuration Motes:

I Ok ‘ | Cancel Apply

Figure G.10 Notes: Dialog Box - Reservoir

Graphically Edit a Reservoir
After creating a reservoir, the reservoir can be edited graphically. By using the Reservoir Tool [4]
, the CTRL key, and the SHIFT key, the user can edit a reservoir by adding, moving, and

deleting vertex points. This edit is performed graphically on the schematic in the active map
window.

Add Vertices to a Reservoir

To add vertex points to an existing reservoir:

1. Double-click on the reservoir that you want to add a vertex point to, and the polygon will
turn green.
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2. Place the pointer on the selected reservoir where a vertex point needs to be added. Hold
down the CTRL key and click. A blue point will now appear on the selected reservoir,
which represents a new vertex point.

Move the Vertices of a Reservoir

To move vertex points on an existing reservoir:

1. Double-click on the reservoir where the user wants to move a vertex point. The selected
reservoir will turn green, and the individual vertex points will turn blue.

2. Click on the vertex point that needs to be moved, and drag the vertex point to a new
location.

Delete Vertices from a Reservoir

To delete vertex points from an existing reservoir:

1. Double-click on the reservoir where the user wants to delete a vertex point. The selected
reservoir will turn green, and the individual vertex points will turn blue.

2. Hold down the SHIFT+CTRL keys, and click on the vertex point that needs to be
deleted. The vertex point will disappear from the reservoir.

G.2 Levees

A levee/floodwall is a man-made barrier built along a stream to provide protection from
flooding. A levee/floodwall can reduce flood damage by preventing flood stages from reaching
a potential damage area.

G.2.1 Import Levees

The user can either import levees from a shapefile or digitize levees by hand (Section G.2.2).
The following are the steps for importing levees:

1. From the HEC-WAT main window (Figure G.1), from the Maps menu, point to Import,
click Levees.

2. The Import Levees dialog box will open (Figure G.11). The Shapefile Name box
defaults to the first line shapefile it can find in the maps directory. For example in Figure
G.11, HEC-WAT selected the rr Levee.shp shapefile, which is the correct file.

3. If the map layer that represents the levees does not display in the Shapefile Name box
(Figure G.11), from the File men of the Import Levees dialog box (G.11), click Choose
Shapefile. A Choose Shapefile Selector will open (Figure G.12). From the Available
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* Import Levees [
File Edit
Shapefile Name: rsiqlhecprbiDeskiop/build14/RussianRiver/mapsi_Levee.shp

Shapefile Information:

Database Field Name: [|p_NAME =

ID_MAME Import 0On Stream
Otis Creek Levee | [ | [

0 Gap Tolerance:

|_| Replace Existing Levees

Figure G.11 Import Levees Dialog Box

* Choose Shapefile @

Available Selected

Add »

4 Remaove

4 Remaove All

[ OK ] ’ Cancel

Figure G.12 Choose Shapefile Selector

box, select the shapefile that represents the levees of the study area, click Add. The
selected shapefile name will now appear in the Selected box (G.12). Click OK, the
Choose Shapefile Selector will close (Figure G.12), and the name of the selected
shapefile will display in the Shapefile Name box of the Import Levees dialog box
(Figure G.11).

4. From the Database Field Name list (Figure G.11), the user needs to select the field name
in the attribute file that contains the names of the levees — ID_Name. Once a field name
is selected, the table below will populate with the levees contained in the shapefile. If
there is an issue with any of the levee segments the checkbox in the Import column
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(Figure G.11) will not be selected. This means the levee is not continuous and will not be
imported.

Click Import, the Import Levees dialog box will close (Figure G.11). Once the import
of the levees is completed, a message window will appear letting the user know that the
levees have been imported successfully. In the active Map Window the levees appear
(black lines along the stream alignment).

G.2.2 Create a Levee

To create levees, the study must have a valid stream alignment (Appendix F), once the stream
alignment has been created, the following steps for adding levees to the study:

1.

From the HEC-WAT main window (Figure G.1), from the Study Pane, from the Study
Tree, under the Simulations folder, double click on the schematic that requires the
addition of reservoirs (e.g., Schematic.: WithoutProjectCondtions). A Schematic Map
Window will open in the Desktop Pane that displays a stream alignment.

To assist the user in the location of a levee(s), a map layer that displays levee locations
for the study area should be added to the study (Chapter 5).

From the map window toolbar, press the Zoom Tool (Q], zoom into an area on the map
window where a levee is located. On the map window toolbar, press the Levee Tool [Z].

Hold down the CTRL key and click on the stream alignment to place the upstream end of
the levee. Release the CTRL key, drag the mouse to the downstream end of the levee
and click.

The Name New Levee dialog box opens (Figure G.13). Enter the new Name (required)
and Description (optional, but recommended). Click OK, the Name New Levee dialog
box will close.

P

¥ Name New Levee |82 |

Mame: Otis Creek Levee

Description: -~
Ok ] I Cancel Help

Figure G.13 Name New Levee Dialog Box
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6. The levee will now appear on the schematic as a black line, as shown in Figure G.14.

Dz C1aek Levas

Figure G.14 A Levee Added to the Schematic

G.2.3 Existing Levees

After adding a levee to the schematic, the user can edit the levee; the user can rename an
individual levee; remove a levee from the active schematic, delete individual levees from the
study; and, create configuration notes for individual levees. All of these tasks are accomplished
through the levee shortcut menu (Figure G.15). To access the levee shortcut menu, from a
schematic, and with the Levee Tool (on the map toolbar, press the Levee Tool [£)) selected,
right-click on a levee.

R e

Otis Creek Levee l,\\)

Dis Dik LEVEE

Edit Levee...
Rename Levee...
Remove Otis Creek Levee from Without Project Conditions

Delete Otis Creek Levee from Study

Configuration Notes...

Figure G.15 Levee Shortcut Menu

Edit a Levee

The user can now edit the properties of an existing levee. Properties that can be changed are: the
description of the levee; whether the levee is an existing project; whether the levee is a Corps
project; the year the levee came on-line; what stream the levee is located on; the start and end
stations of the levee; adjust the distance (offset) from the stream the levee is placed; and, what
stream bank the levee is located on.
To edit levee properties:
1. Right-click on a levee, and click Edit Levee from the levee shortcut menu (Figure G.15).
2. The Levee Properties Editor will open (Figure G.16).

3. From the Description box (Figure G.16) the user can edit or add a description.

4. 1If the selected levee is an existing project, click Existing Project.
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10.

¥ Levee Properties Editor | 23 |
Levee Name: | gfis Creek Levee v (][] 10t1)m][m]
Description: E]
Leyvee Information:
Start End Start End
Stream Station Station Elevation Elevation
rrs Creek 9,918,643 19,046.802

Most likely breach elevation (from top of levee):

Follows Stream |:| Existing Project |:| Corps Project
Bank: :Leﬂ v: Average Offset: 50
YearIn Senvica: 1900

Ok ] ’ Cancel l Apply

Figure G.16 Levee Properties Editor
If the levee is a Corps project, select Corps Project (Figure G.16).

The table (Figure G.16) displays what stream the levee is on and the stream stationing for
the starting and ending stations of the levee. If the user wants to change the starting and
ending stations of the levee, edit the cells under the Start Station and End Station
columns in the table.

HEC-WAT automatically determines the stream bank location of the levee. If the user
wants to change the stream bank location, from the Bank list (Figure G.16) select the
appropriate stream bank.

If the user knows what year the levee came on-line, enter a year in the Year in Service
box. For HEC-WAT Version 1.0 this is just informational and is not used in any
computation.

When a levee is created, a default-offset distance from the stream alignment is set. The
default offset is shown in the Average Offset box (Figure G.16) and is 50. To change
the offset, in the Average Offset box change the value, click Apply. The levee on the
schematic will move according to the new offset value.

Click OK, the Levee Properties Editor (Figure G.16) will close.
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Rename a Levee
To rename a levee:

1. Right-click on the levee that needs to be renamed, and click Rename Levee from the
levee shortcut menu (Figure G.15).

2. The Rename Levee dialog box will open (Figure G.17). Enter the new Name (required)
and Description (optional, but recommended) for the levee.

r'

¥ Rename Levee &3

Mame: Otis Creek Levee

Description: )
0K ] | Cancel |

Figure G.17 Rename Levee Dialog Box

3. Click OK, a Confirm Rename warning message will open asking the user if you really
want to rename the selected levee. Click Yes, the warning message and the Rename
dialog boxes will close, and the levee will display the new name.

Remove a Levee from a Schematic

HEC-WAT allows the user to remove levees from existing schematics. The levee will be
removed from the schematic, but not from the study. To remove a levee from a schematic, right-
click on the levee that is to be removed from the active schematic, and click Remove
LeveeName from SchematicName from the levee shortcut menu (Figure G.15). The levee no
longer appears on the schematic.

Delete a Levee

To delete a levee:

1. Right-click on the levee that is to be deleted, and click Delete LeveeName from Study
from the levee shortcut menu (Figure G.15).

2. A Confirm Delete warning message will open asking the user for confirmation to delete

the selected levee. Click Yes, the warning message will close, the levee will no longer
appear in the schematic and has been removed from the study.

Add Schematic Notes for a Levee

Schematic notes allow the user to add information about a levee specific to a schematic.
Schematic notes are helpful when multiple schematics have been defined.
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To add schematic notes for a levee:

1. Right-click on the levee that the user wants to add schematic notes to, and click
Configuration Notes from the levee shortcut menu (Figure G.15).

2. The Notes: dialog box will open (Figure G.18). Enter information in the Configuration
Notes box that describes the selected levee for the current schematic.

¥ Notes: @

Configuration: |without Project Conditions

-

Project Mame: :EDtis Creek Levee v:

Configuration Motes:

’ QK ] ’ Cancel Apply

Figure G.18 Notes: Dialog Box - Levee

G.2.4 Save Measure Data

To save data for measures, on the File menu, click Save Study. This will save all of the data for
measures to the appropriate files created and used by HEC-WAT for measures.
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Appendix H

Common Computation Points (CCPs)

Common computation points (CCPs) are locations where one model transfers data to another
model, where results are needed for model development or alternative analysis, and, where input
boundary conditions are to be defined. The CCPs need to be consistent for all models and should
be placed on the stream alignment based on knowledge of possible study alternatives. The entire
study team should be involved in the definition of the CCPs.

H.1 Import Common Computation Points

To import CCPs, an active map layer (Chapter 5) that is a shapefile that represents the CCPs for
the study area must be present. This shapefile must have an attribute that is the name of each
CCP, and each CCP must be a point.

To import CCPs from a shapefile:

1. From the HEC-WAT main window (Figure H.1), from the Maps menu, point to Import,
click Computation Points. The Import Computation Points dialog box will open
(Figure H.2). The Shapefile Name box figures looks for available point shapefiles in the
maps directory of the HEC-WAT study; from the box the shapefile that represents the
CCPS for the study is displayed (e.g., RR_CommonComputationPoints.shp).

% HEC-WAT - RussianRiver =N

File Edit View Maps Compute Results Tools Window Help
FadEiflenNr ad TR AN HEND D

1;5 RussianRiver *
=% Aternatives
. =+ &4 without Project Conditions
B Simulations
g scnematicwioul Project Conaitions |
. =+ Maps
FH L) Analysis Periods
B E WModels

¥ Schematic: Without Project Conditions

BEEX &

Schematic:Without Project Conditions

=
4l
d
@
&l
O

A

# Stream Alignment
# RR_ResenoirPool.shp

CWUSETS UIECPIUUESKIUPTOUI T4 RS STaRIVET YO0l TO[eCT_G OIS SCIT
Without Project Conditions saved successfully to
C:\WUsers\qOhecprb\Desktopibuild 14\RussianRiver\Without_Project_Conditions.sch
Stream Alignment added to Map Window

Without Project Conditions added to Map Window

Study | Maps | Schematic Messages

Coordinates: 7552498 east, 7003038 north | 70M of 3621

Figure H.1 HEC-WAT Main Window

)
»

4 (m
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¥ Import Computation Points I&I

File Edit

Shapefile Name: :RR_CommonComputat\onF'oims.snp ': D
Shapefile Information:
Database Field Name: ||p_NAME -

ID_NAME Import Stream On Stream At Junction Stream Sta...

Austin Ck Conf Z Russian River - I 37792 116| »
Big Sulphur Trib ¥ Big Sulfur Creek v ¥ 98 144 |
Chalk Hill [¥#] Russian River - [¥] 231,806,669
Cloverdale [#] Russian River - ] 353,246,615
Digger Bend ] Russian River v ] 201,087 524
Dy Creek ] Diry Creek - ] 1212939
Dy Creek Conf ] Russian River - [¥] 170,045,663
Dry Creek near Geysenville z Dry Creek - Z 50,613.101 3
Feliz Ck Conf V] Russian River v V] 439,006.715
Geysenille Z Russian River - z 293,286.724
Green Valley Ck Conf ¥ Russian River v ¥ 118,994,035
Guemeville [¥#] Russian River - [¥] 83,863,523
Hacienda [¥#] Russian River v ] 114,358,942
Healdsburg ] Russian River v ] 126,887.607
Hopland ] Russian River - ] 470,474.070
Jimtown [¥] Russian River - [¥] 256,223 664
Johnsons Beach z Russian River e Z 83,066.729
Lambert Bridge V] Dry Creek v V] 36,934.906 ~

Computation Points:24

Figure H.2 Import Computation Points Dialog Box

If the shapefile is not in the maps directory of the HEC-WAT study, from the Import
Computation Points dialog box (Figure H.2), from the File menu, click Choose
Shapefile. The Choose Shapefile Browser (Figure H.3) will open and the user can
browse to the location of the shapefile. Double-click on the filename and the name will
appear in the File name box. Click Open, the Choose Shapefile Browser will close and
the name of the shapefile will display on the Import Computation Points dialog box in
the Shapefile Name list (Figure H.3).

% Choose Shapefile <
Lookin: L RussianRiver_Chapter 7 =) _? ”'
| autorss | wat RR_PrecipGrids xm
cE | fia | forecast | RR_PrecipGrids.xm
Rec;‘:t‘ﬁ‘ems | hms | forecast.bak | RE_ResSim_Mode
| layouts contacts.xml 2| RR_ResSim_Mode
| maps | contacts xml.bak | Russian_River.wks
! L. ras | Correct_stream.align | Russian_River.wks
Desktop | rrlayers Default.ag RussianRiver.log
L. rss | Default.ag.bak ~| RussianRiver.log.b
- | runs modelAltinfo.xml RussianRiver.proje
| | scripts ~| modelAltinfo.xml.bak ~| RussianRiver.proje
My Docume... | shared Mew_Levee_for_RR_System.sch ~| RussianRiver.sty
| ssp 2| New_Levee_for_RR_System.sch.bak | | RussianRiver.sty.bg
L»& | study PrecipGrids.xml RussianRiver.sty.pr
— | w2 | PrecipGrids.xml.bak ~| RussianRiver.sty.pr
Computer
< | 11 | P
'S
‘.E File name: ||
Network  Files oftype: [l Files x|

Figure H.3 Choose Shapefile Browser
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3.

H.2

From the Database Field Name list (Figure H.2), the user needs to select the field name
in the attribute file that contains the names of the CCPs - ID_Name. Once a field name is
selected, the table below will populate with the CCPs contained in the shapefile. If there
is an issue with any of the CCPs the checkbox in the Import column will not be selected.

Click Import, the Import Computation Points dialog box will close (Figure H.2).

Once the import of the CCPs is completed, a message window will appear letting the user
know that the CCPs have been imported successfully. In the active Map Window the
CCPs appear as black circles.

Create a Common Computation Point

To add a common computation point:

1.

From the HEC-WAT main window (Figure H.1), from the Schematic Tab, on the
Schematics folder, right-click on the schematic that requires a CCP be added. From the
shortcut menu, click Display in Map Window; a schematic map window will open.

On the map toolbar, press the Computation Point Tool (@

Hold down the CTRL key and click on the stream alignment to place the CCP.

The Name New Computation Point dialog box will open (Figure H.4). Enter the new
Name (required) and Description (optional, but recommended). Click OK, the Name

New Computation Point dialog box will close.

The CCP will now appear in the map window as a black circle.

M Name New Computation Point @
Mame: Santa Rosa
Description: -

Select Computation Point Layer:

Default -

| ok || cancel | Help

Figure H.4 Name New Computation Point Dialog Box

To add a CCP at a stream junction (Appendix F):

1.

From the Schematic Tab, right-click on the schematic that requires a CCP to be added.
From the shortcut menu, click Display in Map Window; a schematic map window will
open.
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2. On the map toolbar, press the Computation Point Tool (@)
3. Hold down the CTRL key, click on the stream junction to place a CCP

4. A slightly different Name New Computation Point dialog box will open (H.5). Enter
the new Name (required) and Description (optional, but recommended).

% Name new Computation Point @
Name: Mark West Ck Conf
Description: -~

Select Computation Point Layer:
Default -

Selectthe placement of the Computation Point:

Atthe Stream Junction

Russian River k‘
Mark West Creek

Mone of the above

Figure H.5 Name new Computation Point Dialog Box at a Stream Junction

5. From the Select the Placement of the Computation Point list (Figure H.5), determine
exactly where the CCP will be placed. The user must decide to have the CCP placed on
the stream junction; along one of the streams that form the stream junction; or, none of
the above. For example, in Figure H.5, the CCP will be placed on the stream junction.

6. Click OK, the Name New Computation Point dialog box (Figure H.5) will close. The
CCP will now appear in the display area as a black circle.

H.3 Existing Common Computation Points

After drawing a CCP in the map window, the user can rename, delete, and edit individual CCP

properties. All of these tasks are accomplished through the CCP shortcut menu (Figure H.6). To
access the CCP shortcut menu, from a schematic map window, and with the Computation Point
Tool (on the map toolbar, press the Computation Point Tool (®)) selected, right-click on a CCP.

Lake Mendocino Inflow JICT

Edit Computation Point...
Rename Computation Point...

Delete Lake Mendocino Inflow JCT from Study
)

Figure H.6 Common Computation Point Shortcut Menu

H-4



HEC-WAT User's Manual Appendix H—- Common Computation Points (CCP)

H.3.1 Edit a Common Computation Point

The general properties of a CCP that the user can edit include: the description; the stream; the
position of the label on the map window; the stream stationing; the easting and northing; whether
the CCP was system generated; what projects generated that CCP; and the location of the CCP
on the stream alignment.

To edit CCP properties:

1. Right-click on the CCP whose properties need to be changed, click Edit Computation
Point from the CCP shortcut menu (Figure H.6).

2. The Computation Point Properties Editor will open (Figure H.7). From the
Description box the user can edit or add a description (recommended).

% Computation Point Properties Editor @
Name: {ake Mendocino inflow JGT | [M][] 20 0f 33 [ ](m]
Description: ||nflow for Reservoir Lake Mendocino ()]
Stream Name: |EF rR Label Position: | pasT -
Location Information: Associated Layers:
Stream Station: 23035.465, Default
Easting: -7519694.557
Northing: £992117.809 Edit...
Location 1D:
v'| Snap to Stream Element System Generated
At Junction Associated Project:
Tributaries
’ oK ] | Cancel
Figure H.7 Computation Point Properties Editor
3 By default HEC-WAT automatically decides on the stream for the location of the CCP.
The Stream Name box (Figure H.7) provides the user with this information and is not
editable.

4. HEC-WAT automatically generates the stream station for the CCP. If the user wants to
change the stream station, then enter a new value in the Stream Station box (Figure H.7)
enter a new value.

5. The Label Position list allows the user to place the CCP label on the map window.

6. The location of the CCP is displayed by the northing and easting coordinates. These

values are not editable.
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7. By default, a CCP is placed on a stream in the stream alignment. If the user wishes to
have a CCP that is not on a stream, clear the Snap to Steam Element check box (Figure
H.7).

8. Once the Snap to Stream Element has been cleared, the user can edit the easting and

northing coordinates of the CCP, and then the CCP can be moved off the stream
alignment.

H.3.2 Rename a Common Computation Point
To rename a CCP:

1. Right-click on a CCP, click Rename Computation Point from the CCP shortcut menu
(Figure H.6).

2. The Rename Computation Point dialog box opens (Figure H.8). The new Name
(required) and Description (optional, but recommended) are entered for the CCP.

¥ Rename Computation Point @

Name: Lake Mendocino Inflow JCT

Descriplion: |nflow for Reservoir Lake Mendocino [
OK | | Cancel |

Figure H.8 Rename Computation Point Dialog Box

3. Click OK, a Confirm Rename warning message will open asking the user if you really
want to rename the selected CCP. Click Yes, the warning message and the Rename
Computation Point dialog box will close, and the CCP will display the new name.

H.3.3 Delete a Common Computation Point

CCPs created with a project (i.e., reservoirs) or an impact area cannot be deleted. These CCPs
are deleted when the project or impact area is deleted.

To delete a CCP:

1. Right-click a CCP, click Delete ComputationPointName from Study from the CCP
shortcut menu (Figure H.6).

2. A Confirm Delete warning message will open for user confirmation to delete the
selected CCP. Click Yes, the warning message will close and the CCP will no longer
appear in the map window.
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H.3.4 Graphically Edit a Common Computation Point
After creating a CCP, the user can graphically edit a CCP. By using the Computation Point

Tool (@, the user can move CCP. This edit is performed graphically on the schematic in the
active map window.

Move a Common Computation Point
To move a CCP:

1. From the map toolbar, press the Computation Point Tool @®). Double click on a CCP
(Figure H.9).

Figure H.9 Move a Common Computation Point

2. The CCP now has four little black dots (handles) at each corner. Click and drag the CCP
to where the CCP should be positioned, and release. The CCP will now appear on the
map window in the new position.

3 The user will only be able to move the CCP along a stream. By default, a CCP must be

on a stream. If the user does not want a CCP on the stream alignment, the user must
change a setting in the editor (Section 1.2.2).

H.4 Save Common Computation Point Data

To save data for CCPs, on the File menu, click Save Study. This will save all of the data for
CCPs to the appropriate files created and used by HEC-WAT for CCPs.
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Appendix |

Impact Areas

An impact area is any distinct portion of a study that is affected by rising or falling stage in a
stream, river, lake, or reservoir. The boundaries of an impact area are defined by a closed
polygon, and can be characterized by the effects of rising or falling stage that can be described
by the property, project, and/or population at risk in the area bounded by the polygon. Impact
areas are an optional element, and are only required when a user wants to compute impacts at
damage area centers in the study area, and an HEC-FIA model is part of the HEC-WAT
modeling effort.

The user can use underlying map layers to aid in importing impact areas (Section 1.1) into the
schematic or placing impact areas at the proper location on the schematic (Section 1.2). Besides
location, a map layer can also give the user a concept of the dimensions of an impact area.
However, HEC-WAT Version 1.0 does not have any geo-referencing attached to the impact area

polygon.
1.1 Import Impact Areas

To import impact areas, an active map layer (Chapter 5) that is a shapefile (Chapter 5) that
represents the impact areas should be available. This shapefile must have an attribute that is the
name of each impact area, and each impact area must form a contiguous polygon.

To import impact areas from a shapefile:

1. From the HEC-WAT main window (Figure I.1), from the Maps menu, point to Import,
click Impact Areas. The Import Impact Areas dialog box will open (Figure 1.2). The
Shapefile Name box figures out whether there are any polygon shapefiles available in
the maps directory; from the box the shapefile that represents the impact areas for the
study display (e.g., RR_ImpactAreas.shp).

2. If the shapefile is not in the maps directory of the HEC-WAT study, from the Import
Impact Areas dialog box (Figure 1.2), from the File menu, click Choose Shapefile. The
Choose Shapefile Browser (Figure 1.3) will open and the user can browse to the location
of the shapefile. Double-click on the filename and the name will appear in the File name
box. Click Open, the Choose Shapefile Browser will close and the name of the
shapefile will display on the Import Impact Areas dialog box in the Shapefile Name
list (Figure 1.2).

3. From the Database Field Name list (Figure 1.2), the user needs to select the field name
in the attribute file of the impact areas - ID_Name. Once a field name is selected, the
table below will populate with the impact areas contained in the shapefile. If there is an
issue with any of the impact areas the checkbox in the Import column will not be
selected.
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Figure 1.2 Import Impact Areas Dialog Box
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1.2
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Figure 1.3 Choose Shapefile Browser

With the correct database field name selected, the table will list the impact area names. If
each impact area is a contiguous polygon, then the check box in the Import column of
the table (Figure 1.2) will be set. If there is something wrong with the polygon that
represents an impact area, the check box will not be set, and HEC-WAT will not import
that impact area.

Replace Existing Impact Areas (Figure 1.2) allows the user to replace the existing
impact areas with the impact areas the will be imported from the selected ArcView®
shapefile.

Click Import, the Import Impact Areas dialog box will close (Figure 1.2). Once the
import of the impact areas is completed, a message window will appear letting the user
know that the impact areas have been imported successfully. In the active Map Window
the impact areas appear as green polygons.

Create an Impact Area

To creating an impact area on the schematic:

1.

From the HEC-WAT main window (Figure 1.1), from the Schematic Tab, from the
Schematics folder, right-click on the schematic on the location where an impact area
needs to be added. From the shortcut menu, click Display in Map Window; a schematic
map window will.

On the map toolbar, press the Impact Area Tool @
Hold down the CTRL key while clicking the mouse button. Each click creates a vertex

point (Figure 1.4), which is the boundary of the polygon. When reaching the end point,
release the CTRL key and click.
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Figure 1.4 Add an Impact Area to the Schematic

4. The Name New Impact Area dialog box will open (Figure 1.5). The user must enter a
name, and if needed, enter a description. Click OK, the Name New Impact Area dialog

box will close.

¥ Name New Impact Area @
Name: Guerneille
Description: -~
QK ] ’ Cancel Help

Figure 1.5 Name New Impact Area Dialog Box

5. The impact area will now appear in the display area as a green polygon with a name.
Repeat Steps 3 and 4 for each impact area in your watershed.

1.3 Existing Impact Areas

After drawing an impact area on the schematic, the user can edit properties, rename, delete, and
create schematic notes for individual impact areas. All of these tasks are accomplished through
the impact area shortcut menu (Figure 1.6). To access the impact area shortcut menu, from a
schematic, and with the Impact Area Tool (on the map toolbar, press the Impact Area Tool
@) selected, right-click on an impact area.
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Edit Impact Area...

Rename Impact Area...

Delete Santa Rosa from Study
Configuration Notes...

Figure 1.6 Impact Area Shortcut Menu

1.3.1

Edit an Impact Area

In a schematic, the user can describe the general and aesthetic properties of an impact area. The
impact area properties that the user can edit in a schematic include: the description;

the stream; the bank of the stream the impact area is on; the color of the impact area polygon; the

position of the impact area label on the display area; the geographical location of the index
station; and, the geographical location of the beginning and ending stations of the impact area

polygon.

To edit impact area properties:

1.

Right-click an impact area and click Edit Impact Area from the available shortcut menu

(Figure 1.6). The Impact Area Properties Editor will open (Figure 1.7). From the
Description box (Figure 1.7) the user can edit or add a description.

¥ Edit Impact Area
ImpactArea Edit

ImpactArea: | 5anta Rosa

Description:

Stream Namea: | grz34p

e Auto

Stream Stations:

Index: 4497.591 .-"-\uto
Upstream: 30545.73 | [] Auto
Downstream: 0 Auto

Automatically Position Label

« W) 4or7 ()

=X

Color of Impact Area: [ lightareen

Bank
Left

Label Position:

Right

EAST

Both

D Generate computation point

Cancel

M

8| =]

-

Auto

-

Figure 1.7 Impact Area Properties Editor
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If the Auto check box is selected for an item, the value for this data item is automatically
updated as the polygon or index location is moved in the display area. By default, when
a polygon is drawn in the display area, these values are filled in automatically. If the
check box is cleared, data can be entered manually into these fields, and the value will
not be automatically updated if changes are made to the polygon. However, reselecting
the check box allows the values to be automatically determined when edits are made in
the display area.

. If the default stream name selected by HEC- WAT is incorrect, clear the Auto check box,

and from the Stream Name list select the appropriate stream name.

If the default bank selected by HEC-WAT is incorrect, clear the Auto check box (Figure
1.7), and select the appropriate stream bank from the Bank box.

. By default, the color of an impact area polygon is green. The user can change the color

by selecting a different color from the Color list.

The Label Position list (Figure 1.7) allows the user to place the impact area label on the
display area.

For each impact area, HEC-WAT generates an index station; this index station is a
location. If the user wants to place the index station manually, clear the Auto check box
next to the Index box (Figure 1.7), and then enter the new stream stationing in the Index
box.

HEC-WAT automatically computes a beginning and ending station for each impact area.
If the user wants to change the stream stationing the program has generated, clear the
Auto check box next to the Upstream and Downstream boxes, and enter the new stream
stationing in the Upstream box and the Downstream box. Click OK, the Impact Area
Properties Editor (Figure 1.7) will close.

Rename an Impact Area

To rename an impact area:

1.

Right-click an impact area and click Rename Impact Area from the impact area shortcut
menu (Figure 1.6).

The Rename Impact Area dialog box will open (Figure 1.8). Enter the new Name
(required) and Description (optional, but recommended impact areas).

Click OK, a Confirm Rename warning message will open asking the user if you really
want to rename the selected impact area. Click Yes, the warning message and the
Rename Impact Area dialog boxes will close, and the impact area will display the new
name.
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¥ Rename Impact Area G

Mame: Santa Rosa

Description: |:|
OK | | Cancel |

Figure 1.8 Rename Impact Area Dialog Box

Delete an Impact Area

To delete an impact area:

1. Right-click an impact area and click Delete ImpactAreaName from Study from the
impact area shortcut menu (Figure 1.6).

2. A Confirm Delete warning message will open asking the user if you really want to delete
the selected impact area. Click Yes, the warning message will close, and the impact area
will no longer appear in the display area.

Add Schematic Notes for an Impact Area

Schematic notes allow specific information about an impact area to be added to a schematic.
This information is useful for describing impact areas that belong to schematics that include non-
structural measures. If there are non-structural attributes for an impact area, the user can have a
symbol appear in the schematic for the selected impact area. Schematic notes are only added
when other schematics have been defined.

To add schematic notes for an impact area:

1. Right-click an impact area and click Configuration Notes from the impact area shortcut
menu (Figure 1.6).

2. The Configuration Notes Editor will open (Figure 1.9). The Configuration box
displays the current schematic. Enter information about this impact area for the current
schematic in the Configuration Notes box.

3. If the notes are in regards to non-structural attributes, select Display Non-Structural
Symbol. This will cause a symbol to appear in the selected impact area on the schematic.

1.3.2 Graphically Edit an Impact Area

The user can create and graphically edit the impact area. By using the Impact Area Tool, the
CTRL key, and the SHIFT key, the user can edit an impact area by adding, moving, and
deleting vertex points. This edit is performed graphically on the schematic in the active map
window.
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¥ Configuration Notes Editor | 23 |
Configuration: Without Project Conditions
Impact Area: ‘Santa Rosa > | || Display Mon-Structural Symbol

Configuration Motes:

[ Ok ] [ Cancel Apply

Figure 1.9 Configuration Notes Editor

Add Vertices to an Impact Area
To add vertex points to an existing impact area:
1. Double-click an impact area, the impact area will turn yellow.
2. Place the pointer on the selected impact area where the user wants to add a vertex point.

Hold down the CTRL key and click. A red point will now appear on the selected impact
area, which represents a new vertex point.

Move the Vertices of an Impact Area

To move vertex points on an existing impact area:

1. Double-click an impact area, the impact area will turn yellow, and the individual vertex
points will turn red.

2. Click on the vertex point that needs to be moved, and drag the vertex point to a new
location.

Delete Vertices from an Impact Area
To delete vertex points from an existing impact area:

1. Double-click an impact area, the impact area will turn yellow, and the individual vertex
points will turn red.

2. Hold down the SHIFT+CTRL keys and click on the vertex point that needs to be
deleted. The vertex point will disappear from the impact area.
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1.3.3

Export Impact Areas

If the impact areas have been digitized, the user can save the impact areas as an ArcView®
shapefile. To export impact areas the user must have impact areas in the schematic.

To export impact areas:

1. From the HEC-WAT main window (Figure I.1), from the Maps menu, point to Export,

and then click Impact Areas.

2. A Save browser will open (Figure 1.10). Enter a name in the File name box. Click OK,
the Save browser will close, and the user will have an ArcView® shapefile of the
displayed impact areas.

¥ Save

e
Recent ltems

Desktop

T

My Docume...

iL ¥

o —

Computer

@

Metwork

Save in:

- My Documents

v: ? ’-'-‘mv

[t

ArcGls b My Music Virtual Machines
autorss = My Pictures Visual Studio 2010
BlackBerry My Shapes Visual Studio 2015
CIRT_Materials o8 My Videos Walkthrough
ColumbiaRiverTreaty_Studies | MyFiles Watershed
Custom Office Templates Matomas WebEx
dated Matomas_FRM_Study
Downloads OneMote Motebooks
dssmapagui PDF Favarites
Fragments PenniBB
Guadalupe preferences
HEC Data SME_Resumes
IISExpress Snagit
| logs Snagit Stamps
(e My Data Sources ssh
My Meetings temp
File name: |
Files offtype: | Arc Shapefile (*.shp) v

Figure I.10 Save Browser

.3.4 Save Impact Area Data

To save data for impact areas, from the File menu, click Save Study. This will save all of the
data for impact areas to the appropriate files created and used by HEC-WAT for impact areas.
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Appendix J

Using HEC-DSSVue

HEC-DSSVue (Hydrologic Engineering Center (HEC), Data Storage System Visual Utility
Engine) is a graphical user interface program for viewing, editing, and manipulating data in
HEC-DSS database files. With DSSVue, data may be plotted, tabulated, edited, and manipulated
with over fifty mathematical functions. Along with these functions, DSSVue provides several
utility functions, such as entering data sets into a database, renaming data set names, copying
data sets to other DSS (HEC's Data Storage System) database files, and deleting data sets.

For HEC-WAT, the user will use HEC-DSSVue mainly as a viewing tool for DSS data. This
appendix will review some of the general functions in HEC-DSSVue. For further detail, see the
HEC-DSSVue User's Manual.

J.1 HEC Data Storage System Concepts

HEC-DSS is a database system that was designed to efficiently store and retrieve scientific data
that is typically sequential. Such data types include, but are not limited to, time series data,
curve data, spatial-oriented gridded data, textual data (such as this manual), and others. The
system was designed to make it easy for users and application programs to retrieve and store
data.

The data are arranged into blocks. For example, one year of daily-interval data is stored in a
single record in a DSS file. Each record is given a unique name called a pathname. The
pathname is formulated in a way that makes it easy to group related data together. HEC software
has the ability to read from and write to DSS files. This capability facilitates data exchange
among applications. For example, a user could use HEC-ResSim to generate the time series
input for HEC-FIA.

J.2 Overview of HEC-DSSVue in the WAT

To access HEC-DSSVue, from the HEC-WAT main window, from the Tools toolbar (Chapter 3,
Section 3.4), click # . Alternatively, from the HEC-WAT main window, from the Tools menu,
click HEC-DSSVue. Either way, the HEC-DSSVue main window opens. The main window
and its different components are illustrated in Figure J.1.

The Menu Bar contains the menus for the main window of HEC-DSSVue. The following list is
a description of the available menus.

File This menu is used for DSS file management and contains the following
command: New Ver 6, New Ver 7, Open, Close DSS File, Print Catalog
Preview, Print Catalog, and Close.
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Figure J.1 HEC-DSSVue Main Window

Edit

View

Display

Groups

Data Entry

This menu provides editing functions and contains the following commands:
Tabular Edit, Graphical Edit, Select All, Rename Records, Delete
Records, Undelete, Duplicate, Copy To, and Merge Copy.

This menu provides options for viewing DSS pathnames. Available commands
are: Pathname List, Pathname Parts, Condensed Catalog, Condensed —
Group Collections, No Pathnames, Unsorted List, Search pathnames by
string, Search pathnames by parts, Catalog using wild characters, Refresh
Catalog, Unit System, and Time Zone.

After a user has selected a pathname, this menu allows the user the ability to
display the data for that pathname. Available commands are: Plot, Plot
Individual Data Sets, Tabulate, Display Data Options, Supplemental
Information, and Time Window.

This menu provides the capability to save selected pathnames as groups, open a
group, plot and/or tabulate a group, and perform math functions on a group.
Available commands are: Save Selected, Get, Get (add to list), Plot, Plot
Individual Sets, Tabulate, Math, and Manage.

This menu provides the user with the ability to either manually enter data or
import data from other sources into the selected DSS file. Also, allows the
user to export DSS data into other formats. Available commands are: Manual
Time Series, Manual Paired Data, Manual Text, Import, and Export.
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Tools This menu provides a user with tools that will manipulate the data stored in
DSS pathnames. Available commands are: Math Functions, Compare,
Search for Value, Check File Integrity, Squeeze, Convert to DSS 7, Script
Editor, and Script Selector.

Advanced This menu provides options for saving the DSS catalog to a file, output, debug
issues, and setting program options. Available commands are: Catalog to
File, Output, Debug, and Program Options.

Help Displays current version information about DSSVue.

The Toolbar (Figure J.1) contains buttons that provide a user with the capability to open a DSS
file, plot the data, and tabulate the data. These buttons provide a shortcut to the respective
commands in the Display menu.

@ Open File Button — opens an Open File Browser, which allows a user to select a DSS
file.

|4 Plot Button — plots the data of the selected pathname(s).
== Tabulate Button — displays the data of the selected pathname(s) in a tabular form.

@ Graphical Editor Button — opens the Graphical Editor (see HEC-DSSVue User's
Manual, Chapter 4, Section 4.5).

fx | Math Functions Button — opens the Math Functions dialog box (see HEC-DSSVue
User's Manual, Chapter 6) which allows you to perform mathematical functions on the
selected pathname(s).

The DSS File Information (Figure G.1) box displays the filename of the DSS file, and statistics
about the pathnames in the DSS file and the size of the DSS file.

The Filter Lists (Figure J.1) are used to sort DSS pathnames by parts. There is a filter list for
each individual part, A through F. The Pathname Table displays the filtered pathnames
contained in the DSS file. The pathnames are displayed by the individual parts. The Selected
Pathname List displays the pathnames that you have selected from the Pathname Table.

The Select Commands (Figure J.1) are available after you have selected the pathnames you
wish to view or manipulate. Available commands are Select, De-Select, Clear Selections,
Restore Selections, and Set Time Window. These commands will be detailed later in this
appendix.

When a user has entered time window information, the Status Bar (Figure J.1) will display the
time window information. A time window is where a user provides a specific timeframe for
viewing or manipulating DSS data.
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J.3 Open a DSS File

There are several ways to open a DSS file from HEC-DSSVue. One way is to enter the path and
filename of a DSS file in the File Name box of the HEC-DSSVue main window (Figure J.1).
After the correct information has been entered, press ENTER, the Pathname Table will display
the pathnames from the selected DSS file, and the DSS File Information (Figure J.1) box will
display statistics about the DSS file.

Another way to open a DSS file is from the File menu, click Open; or, click &  from the
Toolbar. Either method opens an Open HEC-DSS File browser (Figure J.2). The browser
defaults to My Documents if a simulation map window is not displayed. However, if a
simulation map window is open, the browser will default to the HEC-WAT runs directory. A
folder will be created that is based on an HEC-WAT alternative (associated with the simulation),
and an analysis period. Click on the DSS file, the name should appear in the File name box
(Figure J.2), click Open. The Open HEC-DSS File browser (Figure J.2) will close, and the
HEC-DSSVue main window will display the name of the DSS file and all of the pathnames
associated with that DSS file will appear in the Pathname Table (Figure J.1).

——
A Open HEC-DSS File |——

Lookin: | | RR_Feb1986

| FlA
| RAS
| rss
[E Without_Project_Conditions-RR_Feb1986.dss

i
Recent ltems

Deskiop

My Docume....

5 L
e}

Computer

(&; File name: Without_Project_Conditions-RR_Feb1986.dss
Metwork Files oftype: [+ ges - |

igure J.2 Open HEC-DSS File Browser

J.4 Set Time Window

To view the data for a certain block of time, you can set a time window:

1. From the Display menu, click Time Window, the Set Time Window dialog box (Figure
J.3) will open.

2. To enter a start date and time, click Specific Time Window. In the Start Date box type
a date in the format ddmmmyyyy (e.g., /2Feb1986), and in the Start Time box type a
time in the format hhmm (e.g., 1600).
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_ Mo Time Window

(@) Specific Time Window

StartDate: = 12Feb1986[..]  StartTime: | 1600

End Date: 23 FetﬂQBBE] End Time: | 1600]

Clear | | setCumentTime |

_ Relative to Current Time
Go Back: days

Go Forward: days

(7 By Individual Water Year

Start Date of Water Year: 01 Oct D

|:| Retain Between Sessions

Figure J.3 Set Time Window Dialog Box

3. To enter an ending date and time, in the End Date box type a date in the format
ddmmmyyyy (e.g., 23Feb1986), and in the End Time box type a time in the format
hhmm (e.g., /600). To clear the time window boxes, click Clear (Figure J.3).

4. 1If the user wants to use the current date and time, click Set Current Time (Figure J.3).
All time window boxes will be filled, the user will probably need to edit the ending date
and time.

5. Click OK, the Set Time Window dialog box (Figure J.3) will close, the time window
will be set, and the time window will be displayed in the Status Bar of the HEC-
DSSVue main window (Figure J.1).

J.5 DSS Pathnames

Data is stored in blocks, or records, within a file, and each record is identified by a unique name
called a pathname. Each time that data is stored or retrieved from the file, its pathname must be
given. The pathname is the key to the data’s location in the database. A pathname is analyzed by
DSS to determine an index number. This index determines where the dataset is stored within the
database. The design ensures that very few disk accesses are made to retrieve or store datasets.
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One dataset is not directly related to another, so there is no need to update other areas of the
database when a new dataset is stored.

DSS references records (data sets) by a pathname. The pathname of a DSS record can be three
hundred and ninety-one (391) characters or less, and is, by convention, separated into six parts.
The parts can be sixty-four (64) characters or less and are delimited by slashes in the pathname.
The pathname parts are designated A through F. Table J.1 provides an example naming
convention for regular-interval time series:

Table J.1 DSS Pathname Parts

project, river, or basin name

location identifier

data parameter (e.g., FLOW, PRECIP)

starting block data; format ddmmyyyy

time interval

additional user-defined descriptive information

zsllesliwli@lisclb2

J.5.1 View DSS Pathnames

The display of pathnames in the Pathname Table shows all of the pathnames by the different
parts (Figure J.1). The user can change this display from the View menu; available commands
are Pathname List, Pathname Parts, Condensed Catalog, and No Pathnames.

The Pathname List command (Figure J.4) displays the pathnames in the Pathname Table,
while No Pathnames displays nothing. The Pathname Parts command is the same as the
Condensed Catalog command, except for the D part. On the Condensed Catalog, the D part
displays the date span for each pathname.

Mumber Pathname
261 |//LAKE MENDOCINO/RULEIDVO1FEB1888/1HOUR/WITHOUT PR:RR_FEB1885:RESSIM-CALIBRATE/
262|//LAKE MENDOCINO/ZONEID/01FEB1886/1HOUR/WITHOUT PR:RR_FEB1886:RESSIM-CALIBRATE/
263|//LAKE MENDOCING INFLOW JCT/FLOWW/O1FEB1926M HOURMIMHOUT PR:RR_FEB1985:RESSIM-CALIBRATE/
2684|//LAKE MENDOCING INFLOW JCT/FLOW-CUMLOC/01FEB 15881 HOURMITHOUT PR:RR_FEB1986:RESSIM-CALIBRATE/!
285|//LAKE MENDOCINO INFLOW JCT/FLOW-IN/D1 FEB1886/1HOUR/WITHOUT PR:RR_FEB1988:RESSIM-CALIBRATE/
285|//LAKE MENDOCINO INFLOW JCT/FLOW-LOCAL/01FEB1886/1HOURMITHOUT PR:RR_FEB1886:RESSIM-CALIBRATE/
267 |//LAKE MENDOCING INFLOW JCT/FLOW-UNREG/01FEB1586/1HOUR/MWTHOUT PR:RR_FEB19356:RESSIM-CALIBRATE!
268|//LAKE MENDOCIND LOCAL (EF RUSSIAN 10MFLOW/01FEB1586/1HOURMITHOUT PR:RR_FEB1986:RESSIM-CALIBRATE/
268[//LAKE MENDOCING LOCAL (EF RUSSIAN 10)/FLOW-CUMLOC/01 FEB 1885/ HOURAWITHOUT PR:RR_FEB1985:RESSNCALIBRATE/
2T0|//LAKE MENDOCINO LOCAL (EF RUSSIAN 10WFLOW-UNREG/01FEB1886/1HOURMWITHOUT PR:RR_FEB1886:RESSIM-CALIBRATE/
271|//LAKE MENDOCING QUTFLOW JCT/FLOW/01FEB1 585/ HOURMITHOUT PR:RR_FEB1986:RESSIM-CALIBRATE!
FT2M AWE MENDOCING ONITE QA ICTEL ORAL T T O INAFFRIGRRM HOTIBAMTHOLIT 00-00 FERAGAEA-DFCCIM T Al IRDATE!

Figure J.4 Pathname List Display

[m

J.5.2 Sort DSS Pathnames by Parts

Another way to affect the display of the pathnames is through sorting by pathname parts.
Sorting the DSS pathnames by parts is the command Search pathnames by parts (default).
However, another way to sort the pathnames is available from the View menu, choose Search
pathnames by string. The details for this method are described in the HEC-DSSVue User's
Manual.
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To sort by pathname parts, from the Filter Lists (Figure J.5) decide which pathname parts will
be used to sort the pathname list. There is a Filter List for each individual pathname part. An
example is shown in Figure J.5 where filters are used to see all of the FLOW records that are
observed data. In Figure J.5, FLOW has been selected for Filter C and RESSIM-CALIBRATE has
been selected for Filter F. The Pathname Table will now display only the pathnames that fit the
criteria are stated in the Filter Lists.

Search A | ~| c: [FLow v B[ -
By Parts: g v D v F: WITHOUT PR:RR_FEB1986:RESSIM-CA . ¥
MNumber PartA PartB Part C PartD PartE Part F

e “ e e e e R s EE e s 4 her et ek f s e e i L e

09| TALMAGE LOCAL FLOW 01FEB1 485 1HOUR 'WITHOUT PR:RR_FEB1985:RESSIM-CALIBRATE -

100 TALMAGE TO HOPLAND FLOW 01FEB1986 1HOUR WITHOUT PR:RR_FEB15385:RESSIM-CALIBRATE

101 'WEST FORK INFLOW FLOW 01FEB1986 1HOUR 'WITHOUT PR:RR_FEB1585:RESSIM-CALIBRATE

102 WEST FORK INFLOW TO RUSSIAN R NR UKLAH FLOW 01FEB1986 1HOUR 'WITHOUT PR:RR_FEB15985:RESSIM-CALIBRATE

103 'WEST FORK INFLOWY WF RUSSIAN FLOW 01FEB1986 1HOUR WITHOUT PR:RR_FEB1586:RESSIM-CALIBRATE

104 'WESTFORK RUSSIAN RIVER + EAST FORK RUSSIAN ... [FLOW 01FEB1985 1HOUR WITHOUT PR:RR_FEB1585:RESSIM-CALIBRATE

105 'WESTFORK RUSSIAN RIVER + EAST FORK RUSSIAN ... [FLOW 01FEB1985 1HOUR WITHOUT PR:RR_FEB1585:RESSIM-CALIBRATE

106 WINDSOR FLOW 01FEB1985 1HOUR 'WITHOUT PR:RR_FEB1585: RESSIM-CALIBRATE

107 WINDSOR LOCAL FLOW 01FEB1985 1HOUR 'WITHOUT PR:RR_FEB1586:RESSIM-CALIBRATE =

108 WINDSOR-MIRABEL FLOW 01FEB1926 THOUR WITHOUT PR:RR_FEB1585:RESSIM-CALIBRATE =

109 ' OAKIM-LAMBERT FLOW 01FEB193856 1HOUR 'WITHOUT PR:RR_FEB1985:RESSIM-CALIBRATE S

Figure J.5 Sorting Pathnames

J.5.3 Select Pathnames

Once an appropriate list of pathnames is displayed in the Pathname Table, the user can select
which pathnames to view or manipulate. To select a pathname, double-click on a pathname in
the Pathname Table and the selected pathname will appear in the Selected Pathname List
(Figure J.1). The user can also click on a pathname in the Pathname Table, and then click
Select from the Select Commands (Figure J.1).

To select multiple pathnames, in the Pathname Table, click on a pathname the pathname will be
highlighted. Find the next pathname that needs to be included in a group, hold down the SHIFT
key and click. The block of pathnames will be highlighted, click Select, and all the pathnames
within that block will be added to the Selected Pathname List.

Another way to select multiple pathnames is from the Pathname Table, click and drag across
the pathnames wanted, release the mouse button and the block of pathnames will be highlighted.
Click Select, and all of the pathnames within that block will be added to the Selected Pathname
List.

The user can select individual pathnames to be in a group for selection. From the Pathname
Table, select a pathname which will be highlighted; to select another not in a contiguous group,
hold down the CTRL key and select the next pathname which will be highlighted. Continue to
do this until all desired pathnames have been selected, release the CTRL key and click Select.
All the pathnames you have selected will be added to the Selected Pathname List.

The user can select all of the pathnames displayed in the Pathname Table. From the Edit
menu, choose Select All. All of the pathnames will now appear in the Selected Pathname List.
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J.5.4 Clear Selected Pathnames

To clear a pathname from the Selected Pathname List (Figure J.1), select a pathname and click
De-Select from the Select Commands (Figure J.1). The pathname will be cleared from the
Selected Pathname List. To clear all pathnames from the Selected Pathname List, click Clear
Selections, and the Selected Pathname Box will be empty.

The user can also clear groups of pathnames by using the same concepts described in selecting
pathnames (Section J.5.3) by using the SHIFT and CTRL keys. Once pathnames have been
cleared from the Selected Pathname Box, the pathnames can be restored to the Selected
Pathname Box by clicking Restore Selections from the Select Commands (Figure J.1).

J.6 Visualize Data

After selecting a pathname or multiple pathnames, the user can visualize the data associated with
the pathname. This can be done graphically with plots, or in a tabular format (table). The
examples described in this section are all for time-series data. Similar features exist for other
types of datasets, such as paired data. Further details on plots and tables are discussed in the
HEC-DSSVue User's Manual.

J.6.1 Plots

To view a plot of the pathnames in the Selected Pathname List (Figure J.1), a user can either
click L4 the Toolbar, or from the Display menu, choose Plot. Either way will open the Plot
Window (Figure J.6).

s B ————— ™
% //LAKE MENDOCINO INFLOW JCT/FLOW/01FEB1986/1H... I= i=h ﬂ
— e ————————

File Edit View

14,000
12,000

10,0004

&,000

6,000

w
2
=)
ferd
=
o
iC

4,000

2,000

e

10111 Tizlia Taa Tas Taa Tz Taa Taa Ton T on Ton T s
Feb1986
[« = 11l ] v

|— LAKE MENDOCING IMFLOW JCT WITHOUT FR:RR_FEB1986:RESSIM-CALIBRATE FLOW

Figure J.6 Plot Window
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The datasets for the plots are labeled and color-coded, date ranges are specified along one axis (if
plotting time-series data), and the units of measure are specified along the other axis. A user can
resize the Plot Window by grabbing the corner of the window and dragging it to the desired size.

The user can also zoom in on areas of the plot. Click the Zoom Tool, [@] find the area on the
plot, zoom-in, click and drag over the area. The plot will refresh, the area within the zoom
rectangle will fill the plot window. To zoom out, with the Zoom Tool selected, right-click
anywhere on the plot area.

J.6.2 Tables

To view a table of the pathnames in the Selected Pathname List (Figure J.1), a user can either
click |ZE from the Toolbar, or from the View menu, click Tabulate. Either way the Tabulate
Window will open (Figure J.7).

A — — —_ —_ — _ — — ———EEE ——— i
E;'LAKE MENDOCINO INFLOW JCT/FLOW/01FEB1986/1HOUR/WIT... tEEh g
File Edit View

LAKE MENDOCING INFLOW JCT
COrdinate Date / Time FLOW

WITHOUT PR:RR_FEB1986:RESSIM-CA. .
392 16 Feb 1986, 20:00 7,329 &
303 16 Feb 1986, 21:00 7,533
304 16 Feb 1986, 22:00 7,820
305 16 Feb 1986, 23:00 8317
306 16 Feb 1986, 24:00 8734
397 17 Feb 1986, 01:00 8,885
308 17 Feb 1986, 02:00 9,067
309 17 Feb 1986, 03:00 9 453
400 17 Feb 1986, 04:00 9,642
401 17 Feb 1986, 05:00 9,983/ =)
402 17 Feb 1986, 06:00 10,469]
403 17 Feb 1986, 07:00 10,948
404 17 Feb 1986, 08:00 11,153
405 17 Feb 1986, 09:00 11,115
406 17 Feb 1986, 10:00 11,286
407 17 Feb 1986, 11:00 11,834
408 17 Feb 1986, 12:00 12,235| _

igure J.7 Tabulate Window

The Tabulate Window displays the ordinate (starting from the start date/time), the date and time
stamp, and the values for the selected data sets. From the Tabulate Window, the user has
several options for displaying tabular data (e.g., displaying commas in the number formatting,
setting the precision of decimal places for data).

J.7 DSS Records

HEC-DSS uses a block of sequential data as the basic unit of storage. Each block contains a
series of values of a single variable over a time span appropriate for most applications. The basic
concept underlying DSS is the organization of data into records of continuous, applications-
related elements, as opposed to individually addressable data items. This approach is more
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efficient for scientific applications than that of a conventional database system because it avoids
the processing and storage overhead required for assembling an equivalent record from a
conventional system. Data is stored in blocks, or records, within a file, and each record is
identified by a pathname.

J.7.1 Rename Records
To change the pathname parts of a pathname:

1. The user must have selected one or more pathnames (Section J.5.3) for this command to
be available.

2. From the Edit menu, click Rename Records. The Rename Records to: dialog box
(Figure J.8) will open.

Pathname: JFLOW JCT/FLOW/O1FEB1986/MHOURMWITHOUT PR:RR_FEB1986:RESSIM-

A
B: <E MEMDOCINO INFLOW | C: FLOW D: |01FEB1986
E: 1THOUR F: 'WITHOUT PR:RR_FEB1986:RESSIM-CALIBRATE

OK ] [ Cancel

igure J.8 Rename Records to: Dialog Box -.

3. Each of the boxes (A - F) represents the different pathname parts. The D and E parts are
not editable. The user can change the parts A, B, C, and F by entering new information
in the appropriate box.

4. Click OK, the Rename Records to: dialog box will close, a message will appear
informing the user of the number of records renamed. The selected pathname will no
longer be displayed in the Selected Pathname Box (Figure J.1) and the pathname will
display in the Pathname Table (Figure J.1) with the new pathname parts.

J.7.2 Duplicate Records

Duplicating a record allows a user to make a copy of a record, but with a pathname part that has
been changed. To duplicate records:

1. The user must have selected one or more pathnames (Section J.5.3) for this command to
be available.

2. From the Edit menu, click Duplicate. The New pathname parts for duplicate records:
dialog box (similar to Figure J.8) will open.
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3.

Each of the boxes (A - F) represents the different pathname parts. The D and E parts are
not editable. The user can change the parts A, B, C, and F by entering the new
information in the appropriate box.

Click OK, the New pathname parts for duplicate records: dialog box will close. A
message will appear informing the user of the number of records that were duplicated. A
new pathname will be displayed in the Pathname Table (Figure J.1).

J.7.3 Delete Records

To delete records:

1.

4.

The user must have selected one or more pathnames (Section J.5.3) for this command to
be available.

From the Edit menu, click Delete Records, a warning message dialog box appears
asking the user if you really want to delete the listed pathnames. These should be the
same pathnames displayed in the Selected Pathname List (Figure J.1)

Click Yes, the warning message dialog box will close. A message will appear informing
the user of the number of records deleted.

The deleted records no longer appear in the Pathname Table (Figure J.1).

J.7.4 Edit Data Associated with Records

The user can edit the data associated with a pathname, if the user has the appropriate
permissions, on the Edit menu, click Tabular Edit or Graphical Edit. The user can edit data
directly, enter new time-series data or paired data, or use math functions to manipulate the data.
All of these features are detailed in the HEC-DSSVue User's Manual.
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Appendix K

Model Integration Tools

For the HEC-WAT schematics to be truly interactive, all of the graphical elements from all of
the software applications must display correctly and in the correct alignment. The projection of
the HEC-WAT study and the model alternatives must be the same. The HEC-ResSim software
is very close to the HEC-WAT framework, as long as the projections are the same, the user will
not need to make any adjustments to the HEC-ResSim graphical elements. However, for HEC-
HMS, HEC-RAS, and HEC-FIA, there are HEC-WAT tools that will aid integrating graphical
elements from these software applications to display nicely in the HEC-WAT schematic.

K.1 Stream Reach Alias

The stream alignment is based on stream segment names, and those names must be exact among
the model alternatives of an HEC-WAT simulation. When the stream names are not the same,
instead of changing the HEC-WAT stream alignment or changing the stream naming in a model
alternative, HEC-WAT has a tool that resolves naming inconsistencies through the use of aliases.

From the HEC-WAT main window (Figure K.1), with a study open, from the Edit menu, click
Stream Reach Alias Editor. The Stream Reach Alias Editor will open (Figure K.2). The tree
contains all of the stream names in the stream alignment that has been selected. When a stream
name with a folder is selected, an alias for the selected stream name can be entered.

il HEC-WAT - RussianRiver e 2 o

File Edit View Maps Compute Results Tools Window Help

Fadiflend adl o AEEE

> RussianRiver »

=B Alternatives

=+ & Without Project Conditions

: =+ | Simulations (2)
i X without Project Conditions-RR_Jan1995
“-- | Without Project Conditions-RR_Feb198

/, Schematic:Without Project Conditions

=R Anaiysis Perioas

(3 RR_Feb1986

@) RR_Jan1995

= E Models

¥ Simulation: Without Praject Conditions-RR_Feb1986 Gl [

Alternatives  without Project Conditions | Simulations i without Project Conditions-RR_Feb1986 -

(x]
&

RAS

- B Ressim

< I »

=X (=
Analysis Periods

(3 RR_Fen1986
(2 RR_Jan1995

Project Loaded for RAY

»

Opened Study RussianRiver from directory C:\Users\gOhecprb\Desktop
Loading Altematives Without Project Conditions

Stream Alignment added to Schematic: Without Project Conditions

Without Project Conditions added to Schematic: Without Project Conditions

Messages

Coordinates: -7130952 east, 7002963 narth I 467M

Figure K.1 HEC-WAT Main Window

River_Chapter 7

4[]
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% Stream Reach Alias Editor

|| Alignment; :Stream Alignment

Stream Reach Aliases

@ DryCreek

| EFRR

. RR

L4 Russian

, RRBLDC

; WFRR

J Austin Creek

J Bellevue-Wilfred
| Big Sulfur Creek

Prmld T L

Add Alias Remove Alias

” Cancel l Apply

igure K.2 Stream Reach Alias Editor

For example, in Figure K.2, Dry Ck is an HEC-WAT stream name, however in HEC-RAS the
stream name (reach name) is DryCreek. For HEC-RAS graphical elements to display correctly
on the HEC-WAT schematic, the user needs to let HEC-WAT know that both names for that
stream are correct. From the tree on the Stream Reach Alias Editor (Figure K.2), select Dry
Ck, click Add Alias, the Enter Alias Name dialog box will open (Figure K.3).

Enter Alias Name

J_\ Enter New Alias Name for Stream Reach Dry Ck

OK I [ Cancel

igure K.3 Enter Alias Dialog Box

In the Enter New Alias Name for Stream Reach Dry Ck (Figure K.3) — DryCreek. Click OK,
the Enter Alias Name dialog box will close (Figure K.3), and a node under the selected stream
name will be added. This needs to be done for all of the streams that do not match.

To remove an alias, from the Stream Reach Alias Editor (Figure K.2), from the tree, select an
alias, click Remove Alias. A Confirm Deletion window will open (Figure K.4), asking the user
are you sure you want to delete the selected alias, click Yes. The Confirm Deletion window
will close (Figure K.4), and the alias will no longer display on the tree.

Confirm Deletio

Are you sure you want to delete Alias penni?

| I nNo |

igure K.4 Confirm Deletion Window
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K.2 Junction Location Mapping

The HEC-HMS graphical elements that HEC-WAT recognizes do not have coordinates
(geographic location information), and therefore the HEC-HMS graphical elements do not
display on the HEC-WAT schematic correctly. For HEC-HMS reach and junction graphical
elements, HEC-WAT provides tools that the user can use to make the HEC-HMS graphical
elements display correctly on the HEC-WAT schematic. The first of these tools is for HEC-
HMS junctions — Junction to Stream Mapper.

To edit the geographic location of HEC-HMS junction graphical elements:

1. From the HEC-WAT main window (Figure K.1), from the Edit menu, point to HMS,
click Junction Location Mapper.

2. The HMS Junction to Stream Mapper dialog box will open (Figure K.5). This dialog
box is not from HEC-HMS, but from HEC-WAT. Since the current version of HEC-
HMS does not recognize the coordinate system that HEC-WAT has for a study, this
dialog box allows the user to enter information that will give the HEC-HMS junction
graphical element the correct geographic location on the schematic.

% HMS Junction to Stream Mappe!

Model Alternative: [{RUNIFeb 1986

| Junctions To Stream

Junction Stream Station

Ukiah Confluence EF RR
Talmage Morrison Creek
Hopland RR

Hopland Feliz Conf RR

Cloverdale RR

Big Sulphur Ck Big Sulfur Creek
Cloverdale Pk RR

Geysenille RR

Jimtown RR.

Chalk Hill Conf RR

Chalk Hill Maacama Creek
Digger Bend RR

Healdsburg RR

Yoakim Bridge Dry Ck

Lambert Bridge Dry Ck

[Drv Ck Mouth Dry Ck

143.2082153480296
0.15958526478366784
276651.5064750337
247832.5545105728
204804.0491238182| =
3548.395908675056
176364.3887976924
115431.66152167456
84504 48534462259
61212.76461053818
859.7721762054438
31285.29456142562
16069.655126720583
57134 254162827776
35217.68250021477
2781.304054915874

MERERERENENERERERENENENENERER K]

Cancel Apply

igure K.5 HMS Junction to Stream Mapper Dialog Box

3. From the Model Alternative list (Figure K.5), select an HMS model alternative (i.e.,
(RUN)Feb 1986). This should be the HMS model alternative associated with the active
HEC-WAT simulation displayed in the Map Window (Figure K.1).

4. From the Study Tree (Figure K.6), expand the Models node. Select HMS, from the
Content Pane (Figure K.6), double-click on the HMS model alternative (i.e.,
HMS:(RUN)Feb 1986) that has been selected in the HMS Junction to Stream Mapper
dialog box (Figure K.5). A map window will open (Figure K.7) that displays the selected
HMS model alternative.
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igure K.7 HMS Model Alternative Map Window

. Turning off some of the map layers in the map window (Figure K.7) will help in locating

the stationing for the HMS junction graphic elements. From the Maps tab (Figure K.8)
of the HEC-WAT main window (Figure K.1), turn off all of the map layers that are not
need for locating the HMS junction graphic elements. When this is done, the Map
Window (Figure K.7) displays the HMS model alternative.
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WM ap Layers

0[] (RUN)Feb_1986

;- [¥] Stream Alignment

- [ ] RR_Impactireas.shp

3|:| RR_CommonComputationPaints.shp
3.. RussianSubbasins.shp

;- [ | RussianRiverXS.shp

7 [ ] RussianRiversA.shp

7 [ ] RussianRivers.shp

- [ ] RR_Streamaligmentshp

7 [ | RR_Lakes_Albers_ft.shp

B T e e T e S e [ e S e T e S e [ )

}D Raingages_Albers_ft.shp
Figure K.8 Maps Tab — Turning Map Layers Off

6. In Figure K.5, for example, the first junction (i.e., Ukiah Confluence), is it on the correct
stream? After reviewing the map window (Figure K.7), the selected stream (i.e., EF RR)
is not correct. To review the first junction on the map window (Figure K.7), zoom in to
the first junction location (Figure K.9), which is the first red circle located in the
upstream end of the study area. Select #] (Stream Node Tool), right-click on the red
circle, from the shortcut menu click Edit Junction, the Stream Junction Editor will
open (Figure K.9). The HMS junction happens to be at a confluence of three streams,
and an HEC-WAT stream junction is at that same location

\ '
\ |
\ dl [
\ |
\ |
J T ,\-"I
P’ Y

Station: 0.000

Edit Junction...

' Stream Junction Editor

-7531945.95 Northing: 6979196.05

Stream Nodes

Use Default
Stream Station Stationing

RR 353,537.8

WF RR 0.0]

EFRR 0.0|

Figure K.9 Stream Junction Editor — Junction Stream Stationing

7. From the Stream Junction Editor (Figure K.9), the user can determine the stream
location and the stationing for the first HMS junction. For example, in Figure K.9, the
first HMS junction (i.e., Ukiah Confluence) should be located on stream RR and the
junction's stationing is 353.537.8.

8. From the HMS Junction to Stream Mapper dialog box (Figure K.5), from the Stream
column, for the first HMS junction (i.e., Ukiah Confluence), from the list select RR.
From the Station column (Figure K.5), for the first HMS junction, enter 353,537.8.
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9.

10.

For the rest of the HMS junctions, the user may have to repeat Steps 6 through 8, if the
stream or the stationing is not correct for an HMS junction. What happens there is no
stream node or junction for a location? The user will need to add a stream node/junction
at that location (Appendix F, Section F.3.2). Once the stream station has been entered
into the HMS Junction to Stream Mapper dialog box (Figure K.5), the user will need
to remove the stream node/junction from the schematic. This has to be done, because any
changes to the stream stationing will affect an HEC-ResSim model alternative.

When the HMS Junction to Stream Mapper dialog box (Figure K.10) is completed,
click Apply. The junction names that display in green, means that the user has entered
the stationing for that junction. Click OK, the HMS Junction to Stream Mapper dialog
box (Figure K.10) will close.

H
¥ HMS Junction to Stream Maj e

Model Alternative: | {RUN)Feb_ 1986

Junctions To Stream

Junction

Ukiah Confluence

Stream

RR

Station

353537.8

Talmage

RR

3131248

Hopland

RR

276912.112

Hopland Feliz Conf

RR

247886.0

Cloverdale

RR

204813.274]

Big Sulphur Ck

Big Sulfur Creek

3548.396

Cloverdale Pk

RR

1765727

Geysenille

RR

115621.567

Jimtown

RR

84790 427

Chalk Hill Conf

RR

59655.7

Chalk Hill

RR

57668.346

Digger Bend

RR

30862.006

Healdsburg

RR

16100.097

‘Yoakim Bridge

Dry Ck

57135777

Lambert Bridge

Dry Ck

34211.082

Dry Ck Mouth

Dry Ck

2050.0

Dry Ck Confl

RRBLDC

170971.8

Windsor

RRBLDC

142977 .865

Copeland

Copeland Creek

15956.923

Stony Pt

Laguna de Santa Rosa

69556.9

Colgan Ck

R2750

4387 494/

Tood Rd

Laguna de Santa Rosa

504343

Sebastopol

Laguna de Santa Rosa

20393.9584

Yulupa

R2310

149085

Santa Rosa Ck

Santa Rosa Creek

42489.864

Willowside

Santa Rosa Creek

11308.994,

Timber Hill

Laguna de Santa Rosa

8059.8

Denner Ranch

Mark West Creek

281288

Mirabel Heights

Mark West Creek

157212

Mirabel Park

RRBLDC

1265227

Hacienda

RR BL DC

115077061

Johnsons Beach

RRBLDC

82360.906

Cazadero-Austin

Austin Creek

216863

Ducans Mills

RRBLDC

(ERENERENERERENERERENERENENEREREN ERERENENERENEN KN EN ENEREN K8 EREN SN E]

38767.2

K.3 Reach to Stream Mapping

igure K.10 HMS Junction to Stream Mapper Dialog Box - Completed

Apply

The HEC-HMS reach and junction graphical elements do not have coordinates (geographic
location information), and do not display on the HEC-WAT schematic correctly. For HEC-HMS
reach and junction graphical elements, HEC-WAT provides tools that correct the reach and
junction graphical elements display in the HEC-WAT schematic.
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K.3.1

By Junctions

To correct the display of HMS junctions:

1.

From the HEC-WAT main window (Figure K.1), from the Edit menu, point to HMS,
click Reach to Stream Mapping.

The HMS Reach to Stream Editor will open (Figure K.11). This editor is not from
HEC-HMS, but from HEC-WAT. Since the current version of HEC-HMS does not
recognize the coordinate system that HEC-WAT has for a study, this editor allows the
user to enter information that will give the HEC-HMS reach graphical element the correct
geographic location on the schematic.

¥ HMS Reach to Stream Edito

Simulation:  without Project Conditions-RR_Feb1986

Run: (RUN)Feb_1936 - [

Ukiah-Talmage
Talmage-Hopland
Hopland-Feliz
FelizCloverdale

i
»

1

Cloverdale Gage-Park
AG Resort-Big Sulphur
Cloverdale Pk-Geyseniille
Geysenille-Jimtown
Jimtown-Chalk Hill
Maacama- Chalk Hill
Chalk Hill-Digger Bend
Digger Bend-Healdsburg

Healdsburg-Dry Ck
‘Warm Springs-Yoakim

Automatically Match

4

LI RN EN RN ENERENERENER E)
Aj4jajajajajajajajajajeajaju

Figure K.11 HMS Reach to Stream Editor — By Junctions Tab

An HEC-WAT simulation must be displayed in a map window on the HEC-WAT main
window (Figure K.1). The active simulation name is displayed in the Simulation box
(Figure K.11). For example, in Figure K.11, the HEC-WAT simulation is Without Project
Conditions-RR_Feb1986.

The HMS model alternative associated with the active HEC-WAT simulation is
displayed in the Run list (Figure K.11). For example, in Figure K.11, the HMS model
alternative is (RUN)Feb 1986.

If the user has defined information about the HMS junctions from the HMS Junction to
Stream Mapper dialog box (Figure K.10), click the By Junctions tab and proceed to
Step 6. If the user has not entered HMS junction information, proceed to Section K.3.2.

Click Automatically Match (Figure K.11), a Validate Changes window (Figure K.12)
will open. This window is letting the user know that the information that will display in
the table (Figure K.13) should be reviewed for accuracy. Click OK, the Validate
Changes window will close, and the table on HMS Reach to Stream Editor — By
Junctions tab will display with junction information for each HMS reach (Figure K.13).
The reach names display in blue, because items have been modified.
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é "\':, An attempt to match the upstream and downstream junctions has

been performed.
Please verify all the rows for accuracy

igure K.12 Validate Changes Window

% HMS Reach to Stream Editol
-

Simulation:  without Project Conditions-RR_Feb1986

| Run: (RUN)Feb_1986

By Streams | By Junctions
Upstream Downstream

Reach Junction Junction
Ukiah-Talmage Talmage
Talmage-Hopland Talmage
Hopland-Feliz Hopland
Feliz-Cloverdale Yulupa
Cloverdale Gage-Park Cloverdale Pk

Talmage
Hopland

Yulupa

Cloverdale
Talmage

AG Resort-Big Sulphur Windsor

Big Sulphur Ck

Cloverdale Pk-Geysenille

Cloverdale Pk

Geysenille

Geysenville-Jimtown

Geysenille

Jimtown

Jimtown-Chalk Hill

Jimtown

Chalk Hill

Maacama-Chalk Hill

Talmage

Chalk Hill

Chalk Hill-Digger Bend

Chalk Hill

Digger Bend

Digger Bend-Healdsburg

Digger Bend

Healdsburg

Healdsburg-Dry Ck

Healdsburg

AJA A AfA|AJA]AJAJA]afAf4a]

Dry Ck Mouth

AJA A AfA|AJA]AJAJA]afAf4a]

Warm Springs-Yoakim

Yoakim Bridge

Yulupa

Au[gmancallyMatch -

cancel |

igure K.13 HMS Reach to Stream Editor — By Junctions Tab — Automatically Match .

From the Study Tree (Figure K.6), expand the Models node. Select HMS, from the
Content Pane (Figure K.6), double-click on the HMS model alternative (i.e.,
HMS:(RUN)Feb 1986) that has been selected in the HMS Junction to Stream Mapper
dialog box (Figure K.5). A map window will open (Figure K.7) that displays the selected
HMS model alternative.

Turning off some of the maps layers in the map window (Figure K.7) will help in
locating the stationing for the HMS junction graphic elements. From the Maps tab
(Figure K.8) of the HEC-WAT main window (Figure K.1), turn off all of the map layers
that are not need for locating the HMS junction graphic elements. When this is done, the
Map Window (Figure K.7) displays the HMS model alternative.

So, is the automatic match correct (Figure K.13), no, the user will need to make some
changes. Why is HEC-WAT having a hard time getting the correct matches? The HMS
junction names and reach names are not exactly identical. For example, in Figure K.13,
for the first reach — Ukiah-Talmage, the selected upstream junction is not correct, because
the upstream junction name Ukiah is not what that junction is named. From reviewing
the HMS basin model (Figure K.14), the user knows that the upstream junction for the
reach in question should be Ukiah Confluence. In the row associated with the reach,
from the Upstream Junction column (Figure K.15), from the list, select Ukiah-
Confluence. Repeat these steps for all of the rows in the table (Figure K.15).
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10.

11.

HMS: Ukiah-Talmage
) Junction
3 HMS: Ukiah Confluence

HMS: Talmage-Hopland
Junction

HMS: Talmage

Reach

HMS: Ukiah-Talmage

Figure K.14 HMS Reach — Upstream and Downstream Junctions

% HMS Reach to Stream Editor

Simulation: | without Project Conditions-RR_Feb1986
Run: (RUN)Feb_1986

By Streams | By Junctions

Upstream
Junction

Downstream
Junction

Ukiah-Talmage

Ukiah Confluence

Talmage

Talmage-Hopland

Talmage

Hopland

Hopland-Feliz

Hopland

Hopland Feliz Conf

Feliz-Cloverdale

Hopland Feliz Conf

Cloverdale

Cloverdale Gage-Park

Cloverdale Pk

Talmage

AG Resort-Big Sulphur

Windsor

LN EN EN AN ERERE!

Big Sulphur Ck

LN ERENENENEDRE]

Cloverdale Pk-Geysenville

Cloverdale Pk

Geysenille

Geysenville-Jimtown

Geysenville

4

Jimtown

4

Jimtown-Chalk Hill

Jimtown

Chalk Hill

Maacama-Chalk Hill

Talmage

Chalk Hill

Chalk Hill-Digger Bend

Chalk Hill

Digger Bend

Digger Bend-Healdsburg

Digger Bend

Healdsburg

Healdsburg-Dry Ck

Healdsburg

Dry Ck Mouth

Warm Springs-Yoakim

Yoakim Bridge

L ERENENERE]

Yulupa

L ERENENERE]

Automatically Match

igure K.15 HMS Reach to Stream Editor — By Junctions Tab — Modifying

What if the user encounters a reach that has a junction that is not defined in the selected
HMS model alternative? For example, in Figure K.15, the AG Resort-Big Sulphur reach,
in the HMS model alternative there is not a defined downstream junction. Do not make
any changes to the reach in the HMS Reach to Stream Editor (Figure K.15) on the By
Junctions tab, the change will need to be made in the By Streams tab (Section K.3.2).

Once all of the modifications have been made click Apply (Figure K.15), if there are
issues with the mapping, an Invalid Junction Assignments windows will open. An
issue might be that the user has selected the same junction for the upstream and
downstream junctions for a reach. Click OK, the Invalid Junction Assignments
windows will open, and the user should correct the issues.
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12. Now that identifying reaches by upstream and downstream junctions has been completed
(Figure K.16). Any further adjustments that need to be made for HMS reaches will be
done by streams, which is detailed in the following Section K.3.2.

¥ HMS Reach to Stream Editor 23
Simulation:  without Project Conditions-RR_Feb1986
Run [(RUN)Feb_1986 g
Upstream Downstream
Reach Junction Junction
Ukiah-Talmage Ukiah Confluence ¥ | Taimage -
Talmage-Hopland Talmage * |Hopland -
Hopland-Feliz Hopland + |Hopland Feliz Conf hd
Feliz-Cloverdale Hopland Feliz Conf v | Cloverdale b
Cloverdale Gage-Park Cloverdale v | Cloverdale Pk hd
AG Resort-Big Sulphur Windsor w | Big Sulphur Ck -
Cloverdale Pk-Geyserville Cloverdale Pk | Geysenille hd
Geysenille-Jimtown Geysenille ¥ | Jimtown hd
Jimtown-Chalk Hill Jimtown ¥ | Chalk Hill -
IMaacama-Chalk Hill Talmage ¥ | Chalk Hill -
Chalk Hill-Digger Bend Chalk Hill w | Digger Bend -
Digger Bend-Healdsburg Digger Bend w |Healdsburg hd
Healdsburg-Dry Ck Healdsburg v | Dry Ck Confl b
Warm Springs-Yoakim Yoakim Bridge ¥ | Yulupa hd
Yoakim-Lambert Yoakim Bridge w |Lambert Bridge -
Lambert-Mouth Lambert Bridge w | Dry Ck Mouth hd
Dry Ck-Windsor Dry Ck Mouth ¥ |windsor hd
Windsor-Mirabel Windsor ¥ | Mirabel Park hd
Copeland-Stony Pt Copeland ¥ | Stony Pt -
Stony Pt-Todd Rd Stony Pt w |Tood Rd -
Colgan Upper-Lower Colgan Ck + |Hopland hd
Todd-Sebastopol Tood Rd ¥ | Sebastopol b
Sebastopol-Timber Hill Sebastopol ¥ | Timber Hill -
Yulupa-Santa Rosa Ck Yulupa w|Santa Rosa Ck -
Santa Rosa-Willowside Santa Rosa Ck - |Willowside =
Willowside-Timber Hill Willowside ¥ | Timber Hill >
Timber Hill-Denner Timber Hill ¥ | Denner Ranch b
Denner-Mirabel Denner Ranch ¥ | Mirabel Heights -
Mirabel Heights-Mirabel Park Mirabel Heights w | Mirabel Park -
Wirabel-Hacienda Wirabel Park ¥ |Hacienda >
Hacienda-Johnsons Hacienda | Johnsons Beach b
Johnsons-Duncans Mills Johnsons Beach ¥ | Ducans Mills -
Cazadero-Duncans Mills Cazadero-Austin | Ducans Mills -
Duncans Mills-Jenner Ducans Mills  |Windsor =
Automatically Match

Figure K.16 HMS Reach to Stream Editor — By Junctions Tab — Completed

K.3.2 By Streams

To edit the geographic location of HEC-HMS reach elements by stream:

1. From the HEC-WAT main window (Figure K.1), from the Edit menu, point to HMS,
click Reach To Stream Mapping.

2. The HMS Reach to Stream Editor will open (Figure K.17). This editor is not from
HEC-HMS, but from HEC-WAT. Since the current version of HEC-HMS does not
recognize the coordinate system that HEC-WAT has for a study, this editor allows the
user to enter information that will give the HEC-HMS reach element the correct
geographic location on the schematic.
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% HMS Reach to Stream Editol

Simulation: | without Project Conditions-RR_Feb1986

(RUN)Feb_1986

Stream UpstreamStation DownstreamStation
Ukiah-Talmage RR
Talmage-Hopland RR
Hopland-Feliz RR
Feliz-Cloverdale RR
Cloverdale Gage-Park RR
AG Re Big p RR BL DC
Cloverdale Pk-Geysenille RR
Geysenville-Jimtown RR
Jimtown-Chalk Hill RR
Maacama-Chalk Hill RR
Chalk Hill-Digger Bend RR
Digger Bend-Healdsburg RR
Healdsburg-Dry Ck RR
Warm Springs-Yoakim

353637.7 3131248
3131248 276912112
276912112 247886.0
247386.0 204813.274| =
204813.274 17E572.7
142977 865 3548398
1765727 115621.567
115621.567 84790427
84790 427 57668.346
3131248 57668.346
57668.346 30862.008
30862.008 16100.097
16100.097 2959.0
57135777 14908.5
R713R 777 234711 n_al;

A A AfAJAJAJAfAJAJAJAJAfAfafA

Ynakim-l amhert

OK H Cancel ] Apply

igure K.17 HMS Reach to Stream Editor — By Streams Tab .I

3. An HEC-WAT simulation must be displayed in a map window on the HEC-WAT main
window (Figure K.18). The active simulation name is displayed in the Simulation box
(Figure K.17). For example, in Figure K.17, the HEC-WAT simulation is Without Project
Conditions-RR_Feb1986. From the Maps tab (similar to Figure K.8), turn off all of the
appropriate map layers for the simulation map window. When this is done, the map
windows displays (Figure K.18) the HMS graphical elements for the HMS model
alternative and the HEC-WAT simulation. The user should review the map windows to
see if any HMS reaches are not displaying or are in the wrong location.

" HEC-WAT - RussianRiver

File Edit View Maps Compute Results Tools Window Help

Fod if@fenv>adERRamr d0a@

= 4
RussianRiver Y|l ¥ Simulation: Without Project Conditions-RR_Feb1986
2 S snemates ) . (-
1 A witout Project Conditions Alternatives | without Project Gonditions: ~| simuiations | g without Project Gonditions-RR_Feb1986 -
()1 Simulations (4)
b WO-RR_1un2000

- K Without Project Conditions-RR_Jan1987
% Without Project Conditions-pro
R
5 Schematic\Without Project Conditions
(= |\ Analysis Periods
(@ RR_Feb1985
) RR_Jan1987
(@ RR_Jun2000
@ pro
=& Models
B
g HUS.
B res
E Ressim

8 EEX (&

‘Without Project Concitions-RR_Fen1986
A, Attemative: Without Project Conditions
() Analysis Period: RR_Feb1986

® Program Order: Default

£ wodels

5 (RUNFeb_1986

[ caliorate
[ Base for Real Time forecasting

B3] cridsandxsecsAtemative
I Time Window
@ Start 13 February 1985, 14:00
@ Ena: 21 February 1986, 16:00
® Run Directory: runsMithout_Project_Gonditions/RR_Feb19867

# Out-of-Date
tream Alignment added 10 Map VVindow S
Without Project Conditions-RR_Feb1986 added to Map Window
Stream Alignment added to Map Window v
Study | Maps | Schematic| Messages | Simulation Map Errors %
Coordinates: -7467553 east, 6850106 north I o7 57014

Figure K.18 HEC-WAT Main Window — Simulation Map Window
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4. To assist in verifying the upstream and downstream junctions for a reach, from the HEC-

WAT main window (Figure K.18), from the Programs Toolbar, click =4, the HEC-HMS
main window will open (Figure K.19). From study tree, from the Basin Models folder
(Figure K.19), double click on the correct HMS basin model (i.e., Russian River §6). A
map window will display the HMS graphical elements of the selected HMS basin model
(Figure K.19). The user should take some time and familiarize themselves with the HMS
model alternative and reach and junction locations.

Z: HEC-HMS 4.2.1 [C:\Users\gOhecprb\Desktop\New WAT Study\RussianRiver Chapter7\hms\RussianRiver.nms]
File Edit View Components Parameters Compute Results Tools Help

DS & W QU d e bl EF &+ P --None Selected- ¥ - Run: Feb_1986 ~ 5 B iz |

B 0 2ean Models &) Basin Model [Russizn River 86] Current Run [Feb_1986] ) e >
i - f&) Russian River LR T .
i i-4&) Russian River 06 Cloverdale Gage-Pa:

2] Russion Ruer 8] : )
+- &5 Russian River 95
&) Russian River 97
. Meteorologic Models
. Control Specifications
. Time-Series Data
. Paired Data

Grid Data

Cnmpnngntgl Computel Resu\tsl

5 Basin Model |

Name: Russian River 86
Description: For CWMS
Grid Cell File: C:\Users\qOhecprb\Desk
Local Flow: :Yes -

Flow Ratios: :No

b TS
Replace Missing: :Yes e '
Unit System: W.5. Customary ‘ arm Sprinks-voa 1
aprings i 4
Sediment: No ,1( '
r by
Water Quality: No T

4

tme ZoAugdUl/, Udi5 /U5,

Figure K.19 HEC-HMS Main Window

Both the HEC-WAT and HEC-HMS map windows should be zoomed-in to the same
location. For the example given here, Figure K.18, the user has already provided
stationing for the HMS junctions and has mapped upstream and downstream junctions to
most of the HMS reaches. There are five HMS reaches that still need to be modified so
that the HMS reaches will display correctly on the HEC-WAT schematic.

After reviewing the map windows (Figures K.18 and K.19), from the HMS Reach to
Stream Editor (Figure K.17), from the table for a Reach (e.g., AG Resort-Big Sulpher),
from the Stream list (Figure K.17), select the correct stream (e.g., Big Sulfur Creek). By

viewing the HEC-WAT Map Window (Figure K.18), the user can determine the stream
name.

To determine the upstream station, compare the two map windows, the user should be
able to locate the upstream station. For example, in Figure K.20, the upstream station is
located at the end point of Big Sulfur Creek. From the HEC-WAT map window, select
(Stream Node Tool), right-click on the green circle, from the shortcut menu click Edit
Node, the Stream Node Editor will open (Figure K.21).
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10.

Station: 2794.292 =

Edit Node.. N
Delete Node
Downstream Station

Station: 80625.840

Edit Node...
Delete Node

Upstream Station

Figure K.20 Stream Junction Editor — Upstream and Downstream Stations

¥ Stream Node Editor ﬂ
I ——

=

Stream |Big Sulfur Creek

Location

Easting -7465954.791
Maorthing 6808641.653

Station B80625.84

Use Default Stationing

igure K.21 Stream Node Editr

In the Station box (Figure K.21), the stream station for the selected upstream station is
displayed (i.e., 80625.84). From the HMS Reach to Stream Editor (Figure K.17), from
the UpstreamStation cell for the selected HMS reach, enter the stream station.

To determine the downstream station, the user should be able to compare the two map
windows. For example, in Figure K.20 (upper left corner), the downstream station is just
above the confluence of two streams. The user will need to create at stream node at that
location (Appendix F, Section F.3.2). Right-click on the green circle (Figure K.20, upper
left corner), from the shortcut menu click Edit Node, the Stream Node Editor will open
(Figure K.21).

From the Station box (Figure K.21), the stream station for the selected downstream
station is displayed (i.e., 2794.292). From the HMS Reach to Stream Editor (Figure
K.17), from the DownstreamStation cell for the selected HMS reach, enter the stream
station.

K-13



Appendix K — Model Integration Tools

HEC-WAT User's Manual

11.

12.

K.4

Once the stream station has been entered into the HMS Reach to Stream Editor (Figure
K.22), the user will need to remove the stream node/junction from the schematic. This
has to be done, because any changes to the stream station will affect an HEC-ResSim
model alternative.

% HMS Reach to Stream Edito

Simulation: without Project Conditions-RR_Feb1986

Run (RUN)Feb_1936

By Streams | By Junctions

Reach
Ukiah-Talmage

RR

UpstreamStation

3535377

DownstreamStation
331248

Talmage-Hopland

RR.

3131248

276012.112|

Hopland-Feliz

RR

276912112

247886.0

Feliz-Cloverdale

RR

247886.0

204813.274

Cloverdale Gage-Park

RR

204813274

1TE572.7 | =

AG Resort-Big Sulphur

Big Sulfur Creek

80625840

2794 292

Cloverdale Pk-Geysenville

RR

1765727

115621.567

Geysenville-Jimtown

RR

115621.567

84799.427

Jimtown-Chalk Hill

RR

84799427

5T668.346

Maacama-Chalk Hill

Maacama Creek

18545207

0.0

Chalk Hill-Digger Bend

RR

57668.346

30862.006

Digger Bend-Healdsburg

RR

30862.006

16100.097

Healdsburg-Dry Ck

RR

16100.097

2959.0

Warm Springs-Yoakim

764209

57135777

Yoakim-Lambert

57135777

34211.082

Lambert-Mouth

A ajafA)afafafajafja]afd

34211.082

2859.0

o

£

c

[ ok

Apply

igure K.22 HMS Reach to Stream Editor - Completed

For this particular example, the user will need to perform Steps 6 through 10 for four
more reaches. Once all reaches have been provided the correct stationing, click Apply
(Figure K.21). When the HMS Reach to Stream Editor (Figure K.10) is complete,
click OK, the HMS Reach to Stream Editor (Figure K.10) will close.

Coordinate Information

HEC-HMS graphic elements could have problems displaying correctly if the HEC-HMS model
alternative is in a different coordinate system. To correct this issue, from the Edit menu, point to
HMS, click Coordinate Information, the Select HMS Projection dialog box will open (Figure

K. 23).

|£ | Select HMS Projectio

Map Coordinate Information

System: [y.y

Units: :U.S. Faet

’ Load from file... ]

igure K.23 Select HMS Projection Dialog Bx
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1. From the Select HMS Projection Dialog Box (Figure K.23), click Load from file (lower
left corner); an Open browser (Figure K.24) will open. Browse to where the map layer

containing the correct projection is stored. Click Open, the Select HMS Projection
dialog box will open (FigureK.25). The Select HMS Projection dialog box contains

information about the projected coordinate system (Figure K.25). Click OK, the Select

HMS Projection dialog box will close (Figure K.25).

Look in: :| WaplLayers

I Raingages_Albers_f.prj
2 RR_CommonComputationPoints. prj
7 RR_ImpactAreas.prj
O RR_Lakes_Albers_ft.prj
- ~I RussianRivers.prj
Desktop 2l Russian3ubbasins.prj
| Streamgages_Albers_f.prj

. i
Recent ltems

i

My Docume...

L %]

Computer

=
‘-! File name: RR_StreamAligment.prj

Metwork  Files oftype: [ Projection (* pri)

igure K.24 Open Browser

Select HMS Projection

Map Coordinate Information

System: :?WEH Known Text

GEOGCS["GCS_Morth_American_1983",

DATUM["D_Morth_American_1983",

SPHEROQID["GRS_19807, 6378137.0, 298.257222101]],

PRIMEM["Greenwich®, 0.0],

UMIT["degree”, 0.017453292519943295],

AXIS[Longitude”, EAST],

AXIE["Latitude”, NORTHI],
PROJECTION["Albers_Conic_Equal_Area”,
PARAMETER[ central_meridian” -96.0],
PARAMETER Iatitude_of_origin®, 23.0],
PARAMETER[ standard_parallel_17, 29.5],
PARAMETER[false_easting”, 0.0],
PARAMETER[false_northing®, 0.0],
PARAMETER[ standard_parallel_2", 45.5],
UMIT[*foot_survey_us”, 0.3048006086012182],
AXIS[HT, EAST],

AXISY™, NORTHI]]

PROJCS[USA_Contiguous_Albers_Equal_Area_Conic_USGS_version®,

[ Load from file... ]

Cancel I

igure K.25 Select HMS Projection Dialog Box

2. The projection of the HMS model alternative is now set to the correct coordinate system.
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Appendix L
Editing Model Data

L.1 Overview

HEC-WAT provides a framework that streamlines and integrates a study using software
applications commonly used within USACE. The software applications are directly accessible
from within HEC-WAT, which allows the user to edit individual model alternative data directly
from the individual software applications. This flexibility is accomplished through the use of a
"plug-in" (HEC-WAT Technical Reference Manual; not available for Version 1.0 release) that
has been built for each piece of software. The plug-in allows HEC-WAT and the individual
software applications to communicate with minimal specific code being needed by HEC-WAT
or the individual software application.

From HEC-WAT the user has several options on editing model data. The user can open the user
interface of the individual software applications that edit the model data by clicking the
appropriate software button from the Programs Toolbar (Chapter 3, Section 3.2.1) of the HEC-
WAT main window (Figure L.1). Also from the HEC-WAT main window, from the Study
Tree, on the Study Pane (Chapter 3, Section 3.2.2), right-click on a simulation, from the
shortcut menu, point to Edit Model, and then click on the model alternative to edit.

¥ HEC-WAT - RussianRivel

File Edit View Maps Compute Results Tools Window Help
e W e alB o dE8B@

> RussianRiver N
=¥ Aternatives
= & Without Project Conditians

% Simulation: Without Project Conditions-RR_Feb1986 o s

Alternatives  yyithout Project Conditions ~| simulations | k£ without Project Conditions-RR_Feb1986 -
£ Simulations (2)
¢ 5 without Project Conditions-RR_Jan1995
i~ X without Project Conditions-RR_Feb198! @

% SchematicWithout Project Conditions
=B Anaiysis Periods

[#-(3) RR_Feb1986
- (3) RR_Jan1985
= E Models
FlA
B
RAS

- Ressim

< | 1 »

] (&
Analysis Periods

(3 RR_Feb1986
(9 RR_Jan1995

Project Loaded for RA! N
Opened Study RussianRiver fram directory C-\User Desktop River_Chapter 7
Loading Alternatives Without Project Conditions |
Stream Alignment added to Schematic: Without Project Conditions \E|
Without Project Conditions added to Schematic: Without Project Conditions -
Dlimin LS O fmilocd s oD

Study | Maps | Schematic Messages

Coordinates: -7130952 east, 7002963 north | 467M

Figure L.1 HEC-WAT Main Window
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From the Study Tree, from the Simulations folder, select a simulation, in the Content Pane
(Figure L.1), under Models, the model alternatives for the selected simulation will display.
Right-click on a model alternative, from the shortcut menu, click Edit Model, the user can then
edit the select model alternative. Finally, from the HEC-WAT main window (Figure L.1) from
the Edit menu, from the software application item, the user can access the main window of the
selected software applications or individual editors from the software application. For example,
from the Edit menu, point to RAS, click Open RAS, and the HEC-RAS main window will open.

This appendix will focus on accessing specific editors from the available software applications,
from within HEC-WAT. These editors can be accessed interactively from the schematic
(Section L.2) or from the HEC-WAT main window (Section L.3).

L.2 Schematic

From the active simulation map window you can access software application specific editors
from the model elements that are available on a map window. When hovering over a model
element, a tooltip will appear (Figure L.2) which lists what model information is available for
that particular model element. For example, in Figure L.2 at the junction there is possible
information from ResSim, also, there is a cross section and a reach element in the area that is
recognized by ResSim, HMS, and RAS. Also, there is structures and an impact area near the
junction that are recognized by FIA.

[ i, T W 4,

ResSim: WestFork Russian River + East Fork Russian River
l‘ Cross Section ™
% RAS: 5211685
=S RAS: 521684.9
RAS: 522306
h Reach
= ResSim: WestFork Russian River + East Fork Russian River to Below Ukiah
ﬁ RAS: Russian CoyoteToDC
| YHMS: Ukiah-Talmage
l\‘ Impact Area
’. FIA: Russian River

Figure L.2 ToolTip Information from Schematic (Simulation Map Window)

To access model specific editors, right-click on a model element, a shortcut menu (Figure L.3)
will appear which provides access to the available software application editors. HEC-WAT
searches for all available model elements in the area that the user has right-clicked on, so the
shortcut menu will usually display all the model elements that were found in that area. For
example, in Figure L.3, right-clicking at a cross section, HEC-WAT has found four model
elements in the area of that cross section. To access the editor specific for the cross section, from
the shortcut menu, point to Cross Section, click Edit Properties, the Cross Section Data
Editor from RAS will open.
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%

Junction D W

Impact Area * . )

Cross Section * E Edit Propedti

Reach L E Cross Section Plot - Base for Real Time forecasting

E Cross Section Table - Base for Real Time forecasting
E Stage & Flow Hydrograph - Base for Real Time forecasting

[ITL]

i

Figure L.3 Model Element Shortcut Menus

The following sections will cover the available models editors for the default HEC-WAT
software applications.

L.2.1 HMS

Whether right-clicking on a subbasin element, junction element, reach element, reservoir
element, or sink element, from the schematic there are various HMS model editors that can be
accessed. The following section describes those editors.

Subbasin Element
To edit HMS model data at a subbasin:
1. From the simulation map window, right-click on an HMS subbasin model element (i)

on the schematic, a shortcut menu will display (Figure L.4). From the shortcut menu,
point to Subbasin, click Edit Properties.

N Ea® WEg [epil [T
1 Subbasin 'd Edit Properties
E ImpactArea 'd Graph - (RUN)Feb_ 1@6
i ﬁq Time-Series Table - (RUN)Feb_1986
u 'ﬁ Summary Table - (RUN}Feb_ 1986

Figure L.4 Subbasm Element Shortcut Menu

2. The HMS editor for subbasins will open (Figure L.5). This editor allows the user to
change parameters that are specific to an HMS subbasin. For further detail on this editor,
reference the HEC-HMS User's Manual.

3. To close the HMS editor for subbasins (Figure L.5) click ES.

Routing Reach Element

1. From the simulation map window, right-click on an HMS routing reach model element
(blue line) on the schematic, a shortcut menu will display (Figure L.6). From the shortcut
menu, point to Reach, since there is more than reach element available (i.e., HMS,
ResSim, RAS), point to Edit Properties, click on the available HMS model alternative
(e.g., (RUN)Feb 1986-Chalk Hill-Digger Bend).
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HEC-WAT User's Manual

Z. Hydrologic Element [I-Iealdshug EastiEEhg

% Subbasin | Canopy | Loss | Transform | Baseflow | options|

Basin Name: Russian River 86
Element Name: Healdsbug East

Description:

Downstream: iHeaIdsburg -

=Area (MIZ) | 2.4345
Latitude Degrees:
Latitude Minutes:
Latitude Seconds:

Longitude Degrees:
Longitude Minutes:

Longitude Seconds:

Canopy Method:
Surface Method:
Loss Method:
Transform Method:
Baseflow Method:

iSimpIe Canopy
i--None—-

iDeﬁcit and Constant
:ModCIark

Recession

l Apply ” Close l

Figure L.5 HEC-HMS Editor - Subbasin

mee s\ N K T

»B% calibrate-Chalk Hill-Digger Bend o
.ﬁ (RUIT%Feb_IQSS—ChaIkHiII—Digger Bend :
]

4 Edit Properties
Plot - calibrate
Profile Plot - Base for Real Time forecasting

Graph - (RUN)Feb_1986

Time-Series Table - (RUN)Feb_1986

Summary Table - (RUN)Feb_1986

L ™ LI ] = ™4

EEEGRER

Profile Table - Base for Real Time forecasting
Plot XYZ 3-D - Base for Real Time forecasting

/ L

~ -

Figure L.6 Routing Reach Element Shortcut Menu

2. The HMS editor for a routing reach will open (Figure L.7). This editor allows the user to
change parameters that are specific to an HMS routing reach. For further detail on this

editor, reference the HEC-HMS User's Manual.

3. To close the HMS editor for routing reaches (Figure L.7) click ES.

Junction Element

1. From the simulation map window, right-click on an HMS junction model element on the
schematic (red circle), a shortcut menu will appear (Figure L.8). From the shortcut menu

click Edit Properties.
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Z. Hydrologic Element [Ukiah-Talmage]

1%+ Reach | Routing | Options

Loss/Gain Method

Basin Name:
Element Name:

Description:
Downstream:
Routing Method:

Russian River 86
Ukiah-Talmage

Ukiah Confluence to Talmage gage

Talmage
iModiﬂed Puls

: —-None--

’ Apply H Close ]

igure L.7 HEC-HMS Editor — Routing Reach

L™
' .ﬁ Edit Properties
) aa Graph - (RUN)Feb_1986

Cross Section ! .ﬁ Time-Series Table - (RUN)Feb_1986

Reach ! .ﬁ Summary Table - (RUN)Feb_1986
Figure L.8 Junction Element Shortcut Menu

Junction
Impact Area

7

2. The HMS editor for a junction will open (Figure L.9). This editor allows the user to
change parameters that are specific to an HMS junction. For further detail on this editor,
reference the HEC-HMS User's Manual.

# Hydrologic Element [Ukiah Confluence] { = |E| | < |

cT‘JJunrz:tion Options

Basin Name: Russian River 86
Element Name: Ukiah Confluence

Description: | Confluence of Russian below Ukiah gage and
Downstream: :Ukiah—TaImage v:

l Apply H Close ]

Figure L.9 HEC-HMS Editor - Junction

4. To close the HMS editor for junctions (Figure L.9) click ES.
Reservoir Element

1. From the simulation map window, right-click on an HMS reservoir model element on the

schematic (|&=)), a shortcut menu will appear (Figure L.10). From the shortcut menu click
Edit Properties.
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Impact Area *
Reservoir P.ﬁ Edit Prope[‘jéies

24 Graph - (RUN)Feb_1986

.ﬁ Time-Series Table - (RUN)Feb_1986
.ﬁ Summary Table - (RUN)Feb_1986

Figure L.10 Reservoir Element Shortcut Menu

2. The HMS editor for a junction will open (Figure L.11). This editor allows the user to
change parameters that are specific to an HMS reservoir. For further detail on this editor,
reference the HEC-HMS User's Manual.

3. To close the HMS editor for reservoirs (Figure L.11) click ES.

% Hydrologic Element [Coyote; !

[&) Reservoir | Options

Basin Name: Russian River 86
Element Name: Coyote

Description: |Lake Mendocino and Coyote Dam
Downstream: :Ukiah Confluence v:
Method: i[}utﬂow Structures vi

Storage Method: :Elevation—Storage
*Elev-Stor Function: iLake Mendocino
Initial Condition:  Elevation

*Initial Elevation (FT} 740.1

Main Tailwater: ihssume None
Auxdliary: :——NoneF—
Time Step Method: ihutomatic Adaption
Outlets:

SnilhwAwe:

[ Apply H Close ]

igure L.11 HEC-HMS Editor - Reservoir .I

L.2.2 ResSim

Whether right-clicking on a reservoir element, junction element, or reach element, from the
schematic there are various HEC-ResSim model editors that are accessible. The following
section describes those editors.

Reservoir Element

To edit ResSim model data at a reservoir:
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1. From the simulation map window, right-click on a reservoir model element (cyan
triangle) on the schematic, a shortcut menu will appear (Figure L.12). From the shortcut
menu, point to Reservoir, click Edit Properties.

Junction
Impact Area
Structure
Reach
Reservoir

Edit Properties

Release Decision Report - calibrate
Plot - calibrate

Plot Power - calibrate

Plot Releases - calibrate

Plot Operations - calibrate

Figure L.12 Reservoir Element Shortcut Menu

2. The ResSim Reservoir Editor will open (Figure L.13). This editor allows the user to
change physical data requirements for the reservoir, change the operation sets for a
reservoir, and specify observed data if needed. For further detail on this editor, reference
the ResSim User's Manual.

%1 Reservoir Editor - Network: Base v2 Calibration )

Reservoir Edit

Resenvoir :Lake Mendocing v: Description ] (][] 2or2[w](m]
Ehysical Qperationsl Observed Data

Lake Mendocing Lake Mendocino
[-¢) Pool

&% Eyaporation Composite Release Capacity
[~} 57 Dam at Russian River -

-1 Tailwater Elevation (ft) Controlled (cfs) | Uncontrolled (cfs) Total (cfs) i

-~ Controlled Outlet 641. 900. 0. 900. & 7807

- Power Plant &60. 2,800, 0. 2,800. 7204

{2 Uncontrolled Qutiet 665. 9,050. = 9,050. ]
&20. 9,950. 5 9,950. el
700. 11,050. B 11,050. I G40
720. 12,050. 5 12,050. TT T T 1T
740. 12,750. . 12,750. 040,000
760. 13,450. 5 13,450. Flow (cfs)
765. 13,750. 5 13,750.
768. 13,900. 5 16,100.
769. 13,950. 5 17,250.
770. 14,000. 5 18, 600.
771. 14,050. 5 20,250.
772. 14,100. 5 22,700.
773. 14,150, 5 24,750.
775. 14,250. 5 30,050.
778. 14,400. 5 39, 400.
780. 14,500. 5 46, 500.
781. 14,500. 5 50,000.
784. 14,500. 5 61, 800.

aoo

1t

uatian (

Label Position: |NORTH

][ cance

Figure L.13 HEC-ResSim — Reservoir Editor ..

3. Click OK, the ResSim Reservoir Editor (Figure L.13) will close.

Junction Element

To edit ResSim model data at a junction:
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1. From the simulation map window, right-click on a junction model element (red circle) on
the schematic, a shortcut menu will appear (Figure L.14). From the shortcut menu, point
to Junction, click Edit Properties.

iy " T
Junction 'Ei Edit Properties
Impact Area ! EI Plot - calibrate
Cross Section ! EI Plot Inflow/Qutflow - calibrate

|
Reach d ""\.L\-
m .. |

Figure L.14 Junction Element Shortcut Menu

2. The ResSim Junction Editor will open (Figure L.15). This editor allows the user to
change information about a ResSim junction, add local flow and a rating curve, and if
needed add information about observed data. For further detail on this editor, reference
the HEC-ResSim User's Manual.

E7 Junction Editor - Network: Base v2 Calibrﬂtio_u
Name :WestFork Russian River + East Fork Ru... V: E@ 22 of 31 [E][E] |

Description ]

Info | Local Flow | Rating Curve | Observed Data

Stream Station 351594.76

Stream RR

Tributaries |\WF RR
EF RR

Label Position |[gasT

Cancel

Figure L.15 HEC-ResSim — Junction Editor

3. Click OK, the ResSim Junction Editor (Figure L.15) will close.

Routing Reach Element
To edit ResSim model data at a routing reach:

1. From the simulation map window, right-click on a routing reach model element (blue
line) on the schematic, a shortcut menu will appear (Figure L.16). From the shortcut
menu, point to Reach, click Edit Properties.

2. The ResSim Reach Editor will open (Figure L.17). This editor allows the user to change
information about a ResSim reach, add/change routing information, edit information
about losses for the reach, and if needed add information about observed data. For
further detail on this editor, reference the HEC-ResSim User's Manual.
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Impact Area

Cross Section
Reach v Edit Properties

Reach Name :EF RUSSIAN R BLW COYOTEDA.. v (n](@] 180r28|m]n]

Description (i)

Routing | Losses | Observed Data

Method  pull Routing

Figure L.17 HEC-ResSim — Reach Editor

3. Click OK, the ResSim Reach Editor (Figure L.17) will close.

L.2.3 HEC-RAS - Cross Section

To edit RAS model data at a cross section:

1.

From the simulation map window, right-click on a cross section model element (green
line) on the schematic, a shortcut menu will appear (Figure L.18). From the shortcut
menu, point to Cross Section, click Edit Properties.

Impact Area '..r . .'7/"./;

Cross Section * Edit Properties
Cross Section Plot - Base for Real Time forecasting

Cross Section Table - Base for Real Time forecasting
. Stage & Flow Hydrograph - Base for Real Time farecasting

[ -

Figure L.18 Cross Section Element Shortcut Menu

The RAS Cross Section Data Editor will open (Figure L.19). This editor allows the
user to change information about a RAS cross section, add/change Manning's n values,
edit cross section coordinates, and edit other information regarding a cross section. For
further detail on this editor, reference the HEC-RAS User's Manual.
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3. From the Exit menu, click Exit Cross Section Editor, the Cross Section Data Editor
(Figure L.19) will close.

Cross Section Data - Russian River / Dry Creek Real Time

Exit Edit Options Plot Help

River: M - \;—; ey - Plot Options | Keep Prev XS Plots  Clear Prev [v Plot Terrain (if a
Reach: |C0y0teToDC ﬂ River Sta.:|523373.7 - ﬂﬂ Copotz Valky CamFalre Study Pl Szce for Reml Thne freczatihg | SHE2013

= J 71_1_)|0H(12_+—12—)|

Ins Row | Downstream Reach Lengths

Cross Section Coordinates LOB Channel ROB

Station | Elevation| nval | |38257  [48187 [556.47

0 674.91 0.1 Manning's n Values @)
26.42 673.67 LOB Channel ROB

5283 |672.55 [N/ [nv/a IN/A
79.25 67142

105.66 1670.25
132.08  669.11 Left Bank Right Bank

158.49  667.91 |1300.79 |1751.56

184.91 | 666.78 Cont\Exp Coefficient (Steady |12}
211.32 | 665.73 Contraction Expansion 600

237.74 664.68 ﬂ |U.]. |D.3 0 ‘IUIUU EUIUU EUIU[] 4UIUU EUIUU EUI[][] ?UbU
Station (ft)

Legend

TEGMaxWs
WS Max WS
R

Ground
*

Bank Sta

Current Terrain

Elewation ()

o
15| sln ial [ | <

igure L.19 HEC-RAS — Cross Section Editor

L.24 FIA

Whether right-clicking on a reservoir element or a structure element, from the schematic there
are various HEC-FIA model editors that are accessible. The following section describes those
editors.

Impact Area
To edit FIA model data at an impact area:
1. From the simulation map window, right-click on an impact area model element (green

polygon) on the schematic, a shortcut menu will appear (Figure L.20). From the shortcut
menu click Edit Properties.

\ 1 I I _1 117 |
Impact Area ' Ediwroperties
I Structure ' Aggregated Consequence Report - GridsAndXSecsAlternative

o | I I | E— | I\ 1
Figure L.20 Impact Area Element Shortcut Menu

2. The FIA Impact Area Editor will open (Figure L.21). This editor allows the user to
change information about impact area description, life loss parameters, population

adjustment, and the adjusted price index. For further detail on this editor, reference the
HEC-FIA User's Manual.

3. Click OK, the HEC-FIA Impact Area Editor (Figure L.21) will close.
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Structure
To edit FIA model data at a structure:

Impact Area Editor

Impact Area Mame: | Russian River

Impact Area Description:

Life Loss Parameters | Population Adjustment | Adjusted Price Index

|:| Apply to all impact areas.

Warning System: :Sirens Mobilization: :Default

Error Distribution Type: |Mone
ke 0= 30 Min Limit:

atl: 0. Release Rate: 0. Time a0

(minutes) % Mobilized

az: 0= a0
0. 0.0

15. 50.0 70

Time &0 75.0
(minutes) | % Wa...| % W.. A, 350 B0
a0

(Day) | (Night) ] 240. 98.0
.00 0.00
- 407
.15 3.m8 0 100 307
.55 6.13 i
o1 e Minutes 70
12.02| 11.31 Day —— Might | 10

' 15 N7 14 22
Effectiveness by Activity Type [ e
0 180

Minutes

97 1.83 TTTTTTTT

% Mohilized

Hom.. Indoo.. Outd.. InTra.. Worki.. Watc.. |Liste..
69.1| 80.0] 90.0] 0.0/ &0.0] 70.0] 70.0

[ Additional Parameters |

Ok ” Cancel ” Apply ]

igure L.21 HEC-FIA — Impact Area Editor

1. From the simulation map window, right-click on a structure model element (blue square)
on the schematic, a shortcut menu will appear (Figure L.22). From the shortcut menu
click Edit Properties.

|
Impact Area * )"'J \

Structure » Edit Propeniesg
i I

Figure L.22 Structure Element Shortcut Menu

2. The FIA Structure Editor will open (Figure L.23). This editor allows the user to change
information about a structure's location, occupancy type data, structure value, content
value, first floor elevation, foundation height, ground elevation, and lethality zone
parameter data. For further detail on this editor, reference the HEC-FIA User's Manual.

3. Click OK, the HEC-FIA Structure Editor (Figure L.23) will close.
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Structure Edit Records Reports Tools

Mame:  [AGR106045 10959 | /| (]{a) 10173065 (] (n]

Description: [j

| Location | Ciassification | values | Elevations | Lethality Zone Parameters

First Floor Elevation (ft)

Ground Elevation (ft) * assigned at run time
@ Foundation Height (f):

igure L.23 HEC-FIA — Structure Editor .

L.3 Edit Menu

From the menu bar of the main HEC-WAT window, click Edit (Figure L.24), from this menu
the user can access various editors or parts of a software application's interface that are specific
to the software applications included in the program order for a study. For example, in Figure
L.24, point to HMS, the available commands allow the user to interact with the HEC-HMS
software application and access parts of the HEC-HMS interface like the Basin Model tab. The
following sections provide an overview of the available editors. For more detail you will need to
visit the user's manuals associated with each piece of software.

Edit| View Maps Compute Results Tools W

m Alternative and Simulation Manager...
E Program Order...
€23 Model Linking Editor...
Edit Computation Point Layers ...
Stream Reach Alias Editor...

FRA y
RAS 8
FIA y
& HMS [ openHMS 5
ResSim

Coordinate Information
Junction Location Mapper
Reach To Stream Mapping
Basin Model
Meteorologic Model
Simulation Run

Figure L.24 Edit Menu — HMS
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L.3.1 HEC-HMS

From the HEC-WAT main window (Figure L.1), from the Edit menu, point to HMS (Figure
L.24), click Open HMS. The HEC-HMS software application will open and the HEC-HMS
main window will display (Figure L.25). The user can modify existing HEC-HMS models or
create new HEC-HMS model components, once the user is finished and the model has been
saved, the HEC-HMS model information is stored in the HEC-WAT study directory, under the
hms folder. The rest of this section provides an overview of the HEC-HMS interface that is
directly available from the HEC-WAT framework.

Z HEC-HMS 4.2.1 [CA\Users\gDhecprb\Desktop\W480\RussianRiver_Chapter 7\hms\RussianRiver.hms

| File Edit View Components Parameters Compute Results Tools Help

Oe @& IT P QA s & lml P 2 P B -None Selected— | [Run: Feb_1986 ~ |35 B3 <)

P— r
BB i Mol = &) Basin Model [Russian River 86] Current Run [Feb_1986] o [ (S

&5 Russian River LR - -
&5 Russian River 06 Y piteralley

118 Lake Mendocino %ﬂ%
[+l Coyote phardale Gage-Park
|
L=

& Ukiah Sk
& Ukiah Confluence 5. .
&+ Ukiah-Talmage feliz-Cloverdale

. [+ Talmage Loc \" F‘
[ ROAP b

ST Y R,

Components | Compute | Results

L5 Basin Model |

Name: Russian River 86
Description: |For CWMS
Grid Cell File: | C:\Users\gOhecprb\Deskt:
Local Flow: :Yes |
Flow Ratios: :No

Replace Missing: :Yes

Unit System: :U.S. Customary

Sediment: :No

Water Quality: :No

MOTE 10008: Begin opening project "RussianRiver” in directory "C:\Users\gDhecprb\Desktop\W480'\RussianRiver_Chapter 7thms™ &
at time 124092017, 10:05:05,
MOTE 10019: Finished opening project "RussianRiver” in directory "C:\Users\gOhecprb\Desktop w480 \RussianRiver _Chapter &7

igure L.25 HEC-HMS Main Window — Basin Model Tab

Basin Model
To edit HMS model data for a basin:

1. From the WAT main window, from the Edit menu (Figure L.24), point to HMS, click
Basin Model.

2. The HEC-HMS main window will open with the Basin Model tab displayed (Figure
L.25). This tab allows the user to change parameters that are specific to an HMS basin.

For further detail on this editor, reference the HEC-HMS User's Manual.

3. From the File menu, click Exit, the HEC-HMS main window will close (Figure L.25).
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Meteorologic Model
To edit the HMS meteorologic model for a study:

1. From the HEC-WAT main window, from the Edit menu (Figure L.25), point to HMS,
click Meteorologic Model.

2. The HEC-HMS main window will open with the Meteorology Model tab displayed
(Figure L.26). This tab allows the user to edit parameters that have been defined for the
meteorologic model. For further detail on this editor, reference the HEC-HMS User's
Manual.

Zi HEC-HMS 4.2.1 [C:\Users\gOhecprb\Desktop\WA480\RussianRiver_Chapter 7\hms\RussianRiver.hms;

File Edit View Components Parameters Compute Results Tools Help

O E & |T d o s b B P & P B [-None Selected— | [Run: Feb_1986

. RussianRiver
£+ |1 Basin Models
- | Meteorologic Models
W=R N -cintor
@0 Gridded Precipitation
£+ |1 Control Specifications
t- |1 Time-Series Data
£+ |, Paired Data
- | Grid Data

Components

& Meteorology Model | Easins|

Met Name: gageinterp
Description:
Shortwave: :——None-—
Longwave: :——None-—
Precipitation: :Gridded Precipitation
Evapotranspiration: :——None-—
Snowmelt: :--None--

Unit System: :U.S. Customary

Replace Missing: Set To Default - - - ————
- MOTE 10008: Begin opening project "RussianRiver” in directory

"C:\Users\gOhecprb\Desktop \W480\RussianRiver_Chapter 7\hms" at time 12Aug2017, 10:05:05.
NOTE 10019: Finished opening project "RussianRiver” in directory
"Ci\Users\gOhecprb\Desktop \W480\RussianRiver_Chapter 7thms" at time 124092017, 10:05:05.

igure L.26 HEC-HMS Main Window — Meteorology Model Tab

<

3. From the File menu, click Exit, the HEC-HMS main window will close (Figure L.26).

Simulation Run
To edit the defined parameters for an HMS simulation:

1. From the WAT main window, from the Edit menu (Figure L.24), point to HMS, click
Simulation Run.
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2. The HEC-HMS main window will open with the Compute tab displayed (Figure L.27).
This tab allows the user to edit parameters that have been defined for an HMS simulation
run. For further detail on this editor, reference the HEC-HMS User's Manual.

Zi HEC-HMS 4.2.1 [C:\Users\gOhecprb\DesktopyW480\RussianRiver_Chapter 7\hms\RussianRiver.hms;
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B EEe
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| Components‘ Compute | Resu\ts|

5 Basin Model |

Russian River 86

For CWMS

C:\Users\qOhecprb\Deskt
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Description:

Grid Cell File:

£+ Basin Model [Russian River 86] Current Run [Feb_1986]
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ki == Ratter Valley
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o f Chifierdale Gape-Park

eliz-Cloverdale

Closgrd

Geysenvill
Warm Springs'

Russian Estiany,

-+

Local Flow:
Flow Ratios:
Replace Missing:
Unit System:
Sediment:
Water Quality:

Yes
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U.5. Customary
No
No

Jeniner 9}‘

Gree

Tihms" at time 12Aug2017, 10:05:05.

MOTE 10181: Opened control specifications "Feb_1986" at time 124ug2017, 10:54:22,

igure L.27 HEC-HMS Main Window — Basin Model Tab — Simulation Runs

3. From the File menu, click Exit, the HEC-HMS main window will close (Figure L.26).

L.3.2 HEC-ResSim

From the HEC-WAT main window (Figure L.1), from the Edit menu, point to ResSim (Figure
L.28), click Open ResSim. The HEC-ResSim software application will execute and the HEC-
ResSim main window will display (Figure L.29). The user can modify existing HEC-ResSim
model components or create new HEC-ResSim model components, once the user is finished and
data has been saved, the HEC-ResSim model information is stored in the HEC-WAT study
directory, under the rss folder. The rest of this section provides an overview of the HEC-ResSim
editors that are directly available from the HEC-WAT framework.

tl ResSim - -

[ K1 Open ResSim
Lookback Window...
Edit Reservoirs...
Edit Reaches...
Edit Junctions...
Edit Diversions...
Edit State Variables..
Edit Alternatives...
Edit Run...

Figure L.28 Edit Menu — ResSim
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&
HEC-ResSim 3.3 Dev - RussianRiver (Not For Public Release C=En X

File Edit View Network Alternative Reports Tools Help

Network: |Base v2 Calibration Configuration: | Study

K DMeNEP EoE

4 3

Ready Metwork marked as modified. The network was created in an earlier version and will be col 2 E

Figure L.29 HEC-ResSim Main Window

Edit Reservoirs
To edit HEC-ResSim model data at a reservoir:

1. From the HEC-WAT main window, from the Edit menu (Figure L.28), point to ResSim,
click Edit Reservoirs.

2. The HEC-ResSim Reservoir Editor will open (Figure L.13). This editor allows the user
to change physical data requirements for the reservoir, change the operation sets for a
reservoir, and specify observed data if needed. For further detail on this editor, reference
the HEC-ResSim User's Manual.

3. Click OK, the HEC-ResSim Reservoir Editor (Figure L.13) will close.

Edit Reaches
To edit HEC-ResSim model data at a reach:

1. From the HEC-WAT main window, from the Edit menu (Figure L.28), point to ResSim,
click Edit Reaches.

2. The HEC-ResSim Reach Editor will open (Figure L.17). This editor allows the user to
change information about a ResSim reach, add/change routing information, edit
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information about losses for the reach, and if needed add information about observed
data. For further detail on this editor, reference the HEC-ResSim User's Manual.

3. Click OK, the Reach Editor (Figure L.17) will close.

Edit Junctions
To edit HEC-ResSim model data at a junction:

1. From the HEC-WAT main window, from the Edit menu (Figure L.28), point to ResSim,
click Edit Junctions.

2. The HEC-ResSim Junction Editor will open (Figure L.15). This editor allows the user
to change information about a ResSim junction, add local flow and a rating curve, and if
needed add information about observed data. For further detail on this editor, reference
the HEC-ResSim User's Manual.

3. Click OK, the Diversion Editor (Figure L.15) will close.

Edit Diversions
To edit HEC-ResSim model data at a diversion:

1. From the HEC-WAT main window, from the Edit menu (Figure L.28), point to ResSim,
click Edit Diversions.

2. The HEC-ResSim Diversion Editor will open (Figure L.30). This editor allows the user
to change information about a ResSim diversion, for further details on this editor,
reference the HEC-ResSim User's Manual.

K71 Diversion Editor - Network: PO g

Diversion Name | caipella Div

Description

Diversion | | I Observed Data

Method: Time-Series

Time Series

Cancel l Apply

igure L.30 HEC-ResSim — Diversion Editor

3. Click OK, the Diversion Editor (Figure L.30) will close.
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Edit State Variables
To edit HEC-ResSim state variables:

1. From the HEC-WAT main window, from the Edit menu (Figure L.28), point to ResSim,
click Edit State Variables.

2. The HEC-ResSim State Variable Editor will open (Figure L.31). This editor allows the
user to modify information about a state variable that has been created for the HEC-
ResSim model. For further detail on this editor, reference the HEC-ResSim User's
Manual.

1 State Variable Editor - Network: Base v2 Calibration

StateVariable Edit
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igure L.31 HEC-ResSim — State Variable Editor

3. Click OK, the State Variable Editor (Figure L.31) will close.
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Edit Alternatives

To edit HEC-ResSim alternatives:

1. From the HEC-WAT main window, from the Edit menu (Figure L.28), point to ResSim,

click Edit Alternatives.

2. The ResSim Alternative Editor will open (Figure L.32). This editor allows the user to
modify the run control information for the selected HEC-ResSim model alternative;
adjust data for operations, lookback, time-series, and observed data; and, various other

alternative based options. For further detail on this editor, reference the HEC-ResSim
User's Manual.

Alternative

Configuration: ' stydy

Mame Description Metwork

calibrate Base v2 Calibration

Name: calibrate
Description: =)

Resenoir Network  Base v2 Calibration

Run Control | Operations | Lookback | Time-Series | Observed Data | Hotstart | Yield Analysis | DSS Output | Ensemble | Monte Carlo|
Time Step: [1Howr  w| Alternative Type

@' Standard
Flow Computation Method

@) Program Determined Yield Analysis
Period Average Ensemble

Instantanaous
Monte Carlo

|| Compute Unregulated Flows

Compule Holdouts
LogLevel: '3 ]

Figure L.32 HEC-ResSim — Alternative Editor

3. From the Alternative menu, click Close, the ResSim Alternative Editor (Figure L.32)
will close.

Edit Run

From the HEC-WAT main window, from the Edit menu (Figure L.28), point to ResSim, click
Edit Run. The ResSim Editor will open (Figure L.33). This editor provides the user with a
convenient way to access all HEC-ResSim editors for an HEC-ResSim model alternative. For

further detail on this editor, reference the HEC-ResSim User's Manual. Click OK, the ResSim
Editor (Figure L.33) will close.
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&1 ResSim Editor —

Alternative: | calibrate

Description: [:]
Editors

’ Resenvoirs. . ” Junctions. .. H Reaches.. ” Diversions... l

’ State Variables .. Resenvoir Systems_. l

l Alternative Editor... Owverrides... ]

” Cancel ]

igure L.33 HEC-ResSim - ResSim Editor

ResSim Editor - Reservoir Systems

From the Reservoir System dialog box (Figure L.34), HEC-ResSim allows the user to define the
reservoirs in a study area as a system of how the reservoirs work and operate together. Further
details of this capability are available in the HEC-ResSim User's manual.

% 1 Reservoir System - Base v2 Calibratiar

ReservairSystem Edit SystemBalance SystemZones

Resenvoir System v:

Description

System Storage Balance [

Description

System Storage Zone

Description

[ 0K ” Cancel H Apply

igure L.34 HEC-ResSim — Reservoir System Dialog Box

ResSim Editor - Overrides

The HEC-ResSim Overrides interface (Figure L.33) is not available in HEC-WAT Version 1.0.
This capability will be available in the next HEC-WAT version. For further details on this
capability, refer to the HEC-ResSim User's manual.
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L.3.3 HEC-RAS

From the HEC-WAT main window (Figure L.1), from the Edit menu, point to RAS (Figure
L.35), click Open RAS. The HEC-RAS software application will open and the HEC-RAS main
window will display (Figure L.36). The user can modify existing HEC-RAS model components
or create new HEC-RAS model components, once the user is finished and data has been saved,
the HEC-RAS model information is stored in the HEC-WAT study directory, under the ras
folder. The rest of this section provides an overview of the HEC-RAS editors that are directly
available from the HEC-WAT framework.

B ras Open RAS
Import Breach Locations...
Geometric Data
Steady Flow Data
Quasi-Unsteady Flow Data
Unsteady Flow Data
Sediment Data
Water Quality Data
Plan Data
RAS Mapper

Figure L.35 Edit Menu — RAS

Eﬁe_Edit Run View Options GIS Tools Help
@] o] vl] §e] Kbl x]d o |22 ]| 28]

Project: [Coyote Valey Dam Faiure Study |C:\Users\qohecprb\Desktop\W480\RussianRiver_Chapter 7\ras\RussianRiver.prj

Plan: |Base for Real Time forecasting |C:\Users\q Ohecprb\Desktop\W480\RussianRiver_Chapter 7\ras\RussianRiver.p06
Geometry: [Russian River / Dry Creek Real Time [C:\Users\qOhecprb\Desktop\W480\RussianRiver_Chapter 7\ras\RussianRiver.g02
Steady Flow: | |

Unsteady Flow: | [C:\Users\qohecprb\Desktop\W480\RussanRiver_Chapter 7\ras\RussanRiver.u06
Description : |This model was put together by the Hydrologic Engineering Center as part of a Dam Safety study for Coyote : J | US Customary Units

Figure L.36 HEC-RAS Main Window

Geometric Data
To edit geometric data associated with a RAS model alternative:

1. From the HEC-WAT main window, from the Edit menu (Figure L.35), point to RAS,
click Geometric Data.

2. The RAS Geometric Data Editor will open (Figure L.37). This editor allows the user to
edit parameters that have been defined for the geometric data for a RAS model
alternative. For further detail on this editor, reference the HEC-RAS User's Manual.

3. From the File menu, click Exit Geometry Data Editor, the RAS Geometric Data
Editor (Figure L.37) will close.
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Steady Flow Data
To edit steady flow data associated with a RAS steady flow model alternative:

1. From the WAT main window, from the Edit menu (Figure L.35), point to RAS, click
Steady Flow Data.

Geometric Data - Russian River / Dry Creel

File Edit Options View Tables Tools GIS Tools Help
Tooks

2DFlom

o suawirea Description Plot WS extents for Profie:
rea
o

.D- IRUSS'BIT River from Coyote  * Jl(none) ~]

Juret. -
® 365
527387.7 Lake Mendocino O
Cross 513977.9
Section 02326.4
oy 492177.9
771661
Erdg/Culy 55595 1
== i
S6205.

swennes | aois znarea

S‘tatmn

hd ¢ 4

rrrrrrr

e -
Ku| >
II -7358329 85, 7005564 91

Figure L.37 HEC-RAS — Geometric Data Editor

2. The RAS Steady Flow Data Editor will open (Figure L.38). This editor allows the user
to edit boundary conditions that have been defined for the steady flow data for a RAS
model alternative. For further detail on this editor, reference the HEC-RAS User's
Manual.

55 Steady Flow Data o s |

File Options Help

Enter/Edit Number of Profies (32000 max): |1 Reach Boundary Conditions ... | Apply Data |
River: IDryCreek ﬂ Add Multiple...
Reach: |DryCreek ~| River 5ta.:[74716.8 Sonoma ¢~ | Add A Fow Change Location |
Profile Names and Flow Rates

Reach RS
DryCreek 74716.8
CoyoteToDC 527387.7
DCtoOcean 170601.9

[Edit Steady flow data for the profies (cfs)

Figure L.38 HEC-RAS —Steady Flow Data Editor
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3. From the File menu, click Exit Flow Data Editor, the RAS Steady Flow Data Editor
(Figure L.38) will close.

Quasi-Unsteady Flow Data

To edit quasi-unsteady flow data associated with a RAS unsteady flow model alternative:

1. From the WAT main window, from the Edit menu (Figure L.35), point to RAS, click
Quasi-Unsteady Flow Data.

2. The RAS Quasi Unsteady Flow Editor will open (Figure L.39). This editor allows the
user to edit boundary conditions that have been defined for the quasi-unsteady flow data

for a RAS unsteady flow model alternative. For further detail on this editor, reference the
HEC-RAS User's Manual.

=

= Quasi Unsteady Flow Edito
File Help

Boundary Condition Types

Fiow Series | Lateral Fow Seres | Uniform Lateral Flow |

Normal Depth | Stage Series | Rating Curve |
T.S. Gate Openings |

Select Location for Boundary Condition
|§Add Flow Change Localjon(s)él Delete Current Row |

River Reach RS Boundary Condition Type
DryCreek DryCreek 74716.8
Russian CoyoteToDC 527387.7
Russian DCtoOcean 3190.079

Set Temperature ... | Histograph Generator... |

igure L.39 HEC-RAS — Quasi Unsteady Flow Editor

3. To close the RAS Quasi Unsteady Flow Editor (Figure L.39) click ES.
Unsteady Flow Data

To edit unsteady flow data associated with a RAS unsteady flow model alternative:

1. From the HEC-WAT main window, from the Edit menu (Figure L.35), point to RAS,
click Unsteady Flow Data.

2. The RAS Unsteady Flow Editor will open (Figure L.40). This editor allows the user to
edit boundary and initial conditions that have been defined for the unsteady flow data for

a RAS unsteady flow model alternative. For further detail on this editor, reference the
HEC-RAS User's Manual.
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5. Unsteady Flow Data
File Options Help
Initial Conditions | Apply Data
Boundary Condition Types

Stage Hydrograph Flowr Hydrograph | Stage/Flow Hydr, | Rating Curve
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{ Reach RS Boundary Condition -

DryCreek 74716.8 | Flow Hydrograph =l
DryCreek 58953.5 Lateral Inflow Hydr.
DryCreek 37302.09 |Lateral Inflow Hydr.
DryCreek 3499 Lateral Inflow Hydr.
CoyoteToDC 527387.7 |Flow Hydrograph

Russian CoyoteToDC 483712.3 |Lateral Inflow Hydr.

Figure L.40 HEC-RAS —Unsteady Flow Data Editor

Rules

3. From the File menu, click Exit, the RAS Unsteady Flow Editor (Figure L.40) will close.

Sediment Data
To edit sediment data associated with a RAS model alternative:

1. From the HEC-WAT main window, from the Edit menu (Figure L.35), point to RAS,
click Sediment Data.

2. The HEC-RAS Sediment Data Editor will open (see Figure L.41). This editor allows
you to edit parameters and boundary conditions that have been defined for the sediment
data for a RAS model alternative. For further detail on this editor, reference the HEC-
RAS User's Manual.

File Options View Help

{Inttal Conditions and Transport Parameters | Boundary Conditions | USDA-ARS Bank Stabiity and Toe Erosion Model (BSTEM) (Bzta) |
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Reach: |(Al Reaches) ~] Sorting Method: | Thomas (Ex5) - - OyCreck - DryCrest —_
Number of mobie bed channels: |1 - Fall Velocity Method: |Ruby j' MI Gisnn
River Reach RS | Invert | Max Depth | MinEev | LeftSta | RghtSta | Bed Gradation R
1| DryCreek DryCreek 74716.8 | 193.8 = Ty
2| DryCreek DryCreek___ |74403 193 Forential Erosion
3[DrycCreek DryCreek _ |74016.5 191
4| DryCreek DryCreek 74016 0
5[DryCreek DryCreek  |73802.3 | 182.59)]
6|DryCreek DryCreek 73707 g
7| DryCreek DryCreek  |73608.59| 186.5 i
8| Drycreek DryCreek  |73461% | 185.68|
9| DryCreek DryCreek _ |73314.5 | 184.87
10| DryCreek DryCreek _ |73158% | 185.15 0

11| DryCreek DryCreek 73002.8 | 185.44
12| DryCreek DryCreek 72747.59| 186.25
13| DryCreek DryCreek 72399.5 | 187.01 1
14| DryCreek DryCreek 71987.3 187.9
15| DryCreek DryCreek 71613.3 | 187.61
16| DryCreek DryCreek 71384.5 | 18591
17 Prucrasic DAaCrasle 71021 184 77 - ° e dmmem e .
Use Banks for Extents | Interpolate Gradations | .| | AH

Figure L.41 HEC-RAS —Sediment Data Editor
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3. From the File menu, click Exit, the RAS Sediment Data Editor (Figure L.41) will close.

Water Quality Data

To edit water quality data associated with a RAS model alternative:

1. From the WAT main window, from the Edit menu (Figure L.35), point to RAS, click

Water Quality Data.

2. The RAS Water Quality Data Editor will open (Figure L.42). This editor allows you to
edit parameters that have been defined for the water quality data for a RAS model
alternative. For further detail on this editor, reference the HEC-RAS User's Manual.

3. From the File menu, click Exit, the RAS Water Quality Data Editor (Figure L.42) will

close.
= Water Quality Data
File View Help

Water Quality Data
[} New Water Quality File

5-6C Boundary Conditions

File Information
WQ Constituents
[« Temperature Modeing

BC Tw (Water Temperature)
-1 Initdal Conditions
EH Dispersion Coefficients

[ Nutrient Modeling (NSM)
[~ Arbitrary Constituents

[NSMI (N-P cycle)

-3 Meteorology Datasets

- Nutrient Parameters

- .. Nutrient Parameters (NSMII)
- Mass Injection

-6 Observed Data

L g TW (Water Temperature)

L=, Reference Values R QI

XS Spacing: 66.31 to 3839.52 ft  WQ Cell Lengths: 300.66 to 3839.52 ft

===

T

Minimum Cell Length: 300 Set ... | Fixed Faces ... |
Show Table of WQ Cels ... |
Legend J
——
WQ Cells

-7291730.75, 6988461.54

Figure L.42 HEC-RAS — Water Quality Data Editor

Plan Data

To edit plan data associated with a RAS model alternative:

1. From the WAT main window, from the Edit menu (Figure L.35), point to RAS, click

Plan Data.

2. The RAS Unsteady Flow Analysis Editor will open (Figure L.43). This editor allows
the user to edit information that has been defined for the plan data for a RAS model
alternative. For further detail on this editor, reference the HEC-RAS User's Manual.
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% Unsteady Flow Analysis

File Options Help
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igure L.43 HEC-RAS — Unsteady Flow Analysis Editor

3. From the File menu, click Exit, the RAS Unsteady Flow Editor (Figure L.43) will close.

RAS Mapper

HEC-RAS has the capability to perform inundation mapping of water surface profile results
directly from HEC-RAS. RAS Mapper is a tool within the HEC-RAS that creates inundation
mapping by using the HEC-RAS geometry data and computed water surface profiles from an
HEC-RAS compute. To access RAS Mapper:

1. From the WAT main window, from the Edit menu (Figure L.35), point to RAS, click
RAS Mapper.

2. The RAS Mapper dialog box will open (Figure L.44). From this dialog box the user can
setup the necessary information in RAS Mapper to create inundation maps, velocity
maps, and depth grids. For further detail on this editor, reference the HEC-RAS User's
Manual.

3. From the File menu, click Exit, the RAS Mapper dialog box will close (Figure L.44).
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igure L.44 HEC-RAS — RAS Mapper Dialog Box

L.3.4 FIA

From the HEC-WAT main window (Figure L.1), from the Edit menu, point to FIA (Figure
L.45), click Open FIA. The HEC-FIA software application will execute and the HEC-FIA main
window will display (Figure L.46). The user can modify existing HEC-FIA components model
or create new HEC-FIA model components, once the user is finished and data has been saved,
the HEC-FIA model information is stored in the HEC-WAT study directory, under the fia folder.
The rest of this section provides an overview of the HEC-FIA editors that are directly available
from the HEC-WAT framework.

i Open FIA
Global Data
Impact Areas
Cross Sections
Storage Areas
Structure Form Editor
Computation Points
Watershed Configuration
Critical Infrastructure
Impact Response
Warning Issuance Scenarios
Alternative

Figure L.45 Edit Menu — FIA
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Figure L.46 HEC-FIA Main Window
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To edit the global data associated with an HEC-FIA model alternative:

1. From the HEC-WAT main window, from the Edit menu (Figure L.45), point to FIA,
click Global Data.

2. The HEC-FIA Global Data Editor will open (Figure L.47). This editor allows the user
to edit the global data that has been defined for an FIA model alternative. For further
detail on this editor, reference the HEC-FIA User's Manual.

Ell RussianRiver - Global Data Editol
Global Specs.

Manetary Units $1000 System Units: |English

Urban Specifications Agricultural Specifications

Base Data Year: Base Data Year.

Price Index Factor: . Price Index Factor:

Cancel ] Apply

igure L.47 HEC-FIA — Global Data Editor

3. Click OK, the HEC-FIA Global Data Editor (Figure L.46) will close.
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Impact Area Editor

To edit impact area data associated with an HEC-FIA model alternative:

1.

From the HEC-WAT main window, from the Edit menu (Figure L.45), point to FIA,
click Impact Areas.

The HEC-FIA Impact Area Editor will open (Figure L.21). This editor allows the user
to change information about impact area description, life loss parameters, population

adjustment, and the adjusted price index. For further detail on this editor, reference the
HEC-FIA User's Manual.

Click OK, the HEC-FIA Impact Area Editor (Figure L.21) will close.

Structure Editor

To edit data associated with a structure:

From the HEC-WAT main window, from the Edit menu (Figure L.45), point to FIA,
click Structure Form Editor.

The HEC-FIA Structure Form Editor will open (Figure L.48). This editor allows the
user to edit individual structures that are part of the FIA model alternative. For further
detail on this editor, reference the HEC-FIA User's Manual.

B Structure Editor -
Structure Edit Records Reports Tools
Name:  [AGR105045 10950 i v (W[« 1 0173086 [](M]
Description 8]
Location| Classification | Values | Elevations | Lethality Zone Parameters
Damage Category: | Commercial -
Occupancy Type:
Structure Occupancy Type Name: | aoRr4 hd I:‘ Unique
Structure Depth-Damage Function:
Function Name: Error Distribution Type: | jone -
e 100
re q
Function Type: 4
Content @ P (%) o 80
(@) Perce ge (3) ) 7
7] Other 2) Percent (%) amage 9 &
Car = 7
I 404
Depth E 7
® | Percent (%) o 207
-4.00 0.00 - 0+ 1
-3.00 0.00 =
-2.00 0.00 |;‘ © o 20
-1.00 0.00 Depth
0.00 0.00
2.00 11.00
3.00 15.00 Tabulate...
4.00 15.00
5.00 25.00
6.00 30.00
7.00 35.00
&.00 41.00
9.00 46.00 -

Figure L.48 HEC-FIA — Structure Form Editor

Click OK, the HEC-FIA Structure Form Editor will close (Figure L.48).
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Critical Infrastructure
To edit data associated with the HEC-FIA critical infrastructure option:

1.  From the HEC-WAT main window, from the Edit menu (Figure L.45), point to FIA,
click Critical Infrastructure.

2. The HEC-FIA Critical Infrastructure dialog box (Figure L.49). This editor allows the
user to edit information related to the critical infrastructure option of HEC-FIA. For
further detail on this editor, reference the HEC-FIA User's Manual.

3.  Click OK, the HEC-FIA Critical Infrastructure dialog box will close (Figure L.49).

fv | (][] 1 0f 1277 ][]

General Info | Classification

Unique Mame: AGRI_ANM_SLAUGHT_PROC_0000

Street Adress 442 Houser 5t Ste B
City: Cotati
State: CA
Zip Code:
Telephone Number:
Emergency Contact. Morthwest Connection; Sausages and other prepared meats, nec
Elevation Information
|:| Use Terrain Model
Ground Elevation:
Beginning Consequence Elevation:

Total Loss of Service Elevation:

’ Ok ” Apply ” Cancel

Figure L.49 HEC-FIA — Critical Infrastructure Dialog Box

Warning Issuance Scenarios
To edit data associated with the HEC-FIA warning issuance scenario option:

1.  From the HEC-WAT main window, from the Edit menu (Figure L.45), point to FIA,
click Warning Issuance Scenarios.

2. The HEC-FIA Warning Issuance Scenarios dialog box (Figure L.50). This editor
allows the user to edit information related to the warning issuance scenario option of
HEC-FIA. For further detail on this editor, reference the HEC-FIA User's Manual.

3.  Click OK, the HEC-FIA Warning Issuance Scenarios dialog box will close (Figure
L.50).
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[& Edit Warning Issuance Scenari (]

Mame: Standard Warning

Description: |Assumss typically 2 hour offset after simulation start for warning issuance, but could be any E]z‘

(@) Warn Relative to Start Time () Warn By Rule

Define Time By: | All Structures

Al Hours Errar Most Log 10
Structures | Relative to | Distribution Likely Standard | Standard | Mininum
Start Time Type Offset Deviation | Deviation WValue
(Minutes)
All Structures 8.0|Triangular__« 1200 0.0

igure L.50 HEC-FIA — Warning Issuance Scenarios Dialo Box

Alternative Editor
To edit the setup options associated with an HEC-FIA alternative:

1.  From the HEC-WAT main window, from the Edit menu (Figure L.45), point to FIA,
click Alternative.

2. The HEC-FIA Alternative Editor (Figure L.51). This editor allows the user to edit the
setup options associated with an HEC-FIA alternative. For further detail on this editor,
reference the HEC-FIA User's Manual.

GridsAndxSecsAlternative

| Description: |

Impact Area Set: TheStudyimpactarea

Inundation Configuration: .CrossSedions
Structure Inventory ' StraightFromns!

Critical Infrastructure: :TheCnticaIInfrastru cture

Impact Response:
Agriculture Inventory: 'meAgData

Warning Issuance ' Standard Warning

Life Loss | Agriculture | Uncertainty | Ecam | output]

Compute Life Loss

Compute Life Loss for Relative Times

Evacuation Information
Define Time By: |All Structures

EvacuationTime (minutes):

Figure L.51 HEC-FIA — Alternative Editor "

3.  Click OK, the HEC-FIA Alternative Editor will close (Figure L.51).
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L.4 Study Tree and Content Pane

From either the Study Tree or Content Pane of the HEC-WAT main window (Figure L.1), with
an HEC-WAT simulation selected, the user can also edit model alternatives. From the Study
Tree, from the Simulations folder, right-click on a simulation, from the shortcut menu (Figure
L.52), point to Edit Model, click on a model alternative.

= RussianRiver
=% Atternatives
= & Without Project Conditions

=+ J! Simulations (2)

¢ - & without Project Conditions-RR_Jan1995
X
'-;;4 Schematic:Without Project Conditions Display In Map Window...
=1 Analysis Periods

.G RR Feo1968 Edit Model.. »ad (RUN)Feb_1986
ENe) RR_Jan1995 Edit Simulation... Bl calibrate
& ; Models €2 Model Linking Editor E¥ Base for Real Time forecasting
-l FIA B - .
gl GridsAndXSecsAlternative
’ HMS Compu‘te ! .
n §:§Sim View Compute Log...

Results P

Save
Delete From Study

B X O

Properties...

Browse Run Folder...

Figure L.52 Study Tree - Simulation Shortcut Menu — Edit Model

When selecting an HEC-HMS or an HEC-RAS model alternative, the user will get the respective
software application's main window (Figures L.25 and L.36). However, when selecting an HEC-
ResSim model alternative, the ResSim Editor will open (Figure L.33), and when selecting an
HEC-FIA model alternative, the Alternative Editor will open (Figure L.51).

From the Content Pane, under the models folder, right click on a model alternative. From the
shortcut menu, click Edit Model. When selecting an HEC-HMS or an HEC-RAS model
alternative, the user will get the respective software application's main window (Figures L.25 and
L.36). However, when selecting an HEC-ResSim model alternative, the ResSim Editor will
open (Figure L.33), and when selecting an HEC-FIA model alternative, the Alternative Editor
will open (Figure L.51).
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Appendix M

Plots

Plots offer an array of information that will assist a user when reviewing results in HEC-WAT.
Other software applications (i.e., HEC-HMS) have their own plotting capabilities, which were
presented in Appendix L. HEC-WAT does have data displayed graphically, and the plotting
capabilities are based on the plotting capability available in HEC-DSSVue. This appendix

covers some of the capabilities of plots within HEC-WAT. For further details, review the HEC-
DSSVue User's Manual.

M.1 Plot Window

The Plot window provides tools that facilitate the viewing of results. The main window and the
different components for the Plot window are illustrated in Figure M.1. The Title Bar contains
the name of the plot type (i.e., Frequency Viewer, Hydrographs, etc.).

" [——
* Frequency Viewer , X
Menu Bar b File Edit View I
|
Variable: |4’ Annual Damage - EAD 1 v | [W](«] 10r9|m](n]€— Navigator
Realization: | All Realizations v Thal
Viewport sl Damage - EAD 1 €—— Title Area
Plot Toolbar 140 000,000
@ Y B £ < Curves
120,000,000 ‘ ‘pﬂ’,
100,000,000 = "E
o ——Axis Tics f—l'
& | 80,000,000 s
E;\ g | B |
§ 50,000,000 i g
3 Ry s | I
40,000,000 R i
| N |
20,000,000
] — T T T T T
0.9999 0.99 09 05 01 0.01 0001
Axis Labels ——— > Exceedance Probability
u Realization 1 L] Realization 2 Realization 3 L] Realization 4
Realization 5 ®  Realization 6 B Realization 7 ®  Realization 8 Legend Panel
= Realization 8 = Realization 10 ——= Percentile 5 ——= Percentile 85 H

Figure M.1 Plot Window

M.2 Menu Bar

Following is an overview of the Menu Bar (Figure M.1) for the Plot window. The commands
available from the menus will facilitate the viewing and customizing of plots.
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File From this menu the user can view the plotted data in a tabular format; save the plot
as a graphics file; save a template; use a template; save user selected specifications;
copy the plot to the clipboard, and print the plot. Available commands are:
Tabulate, Save As, Save Template, Apply Template, Save Specifications, Print,
Page Setup, Print Preview, Print Multiple, and Close.

Edit  From this menu the user can customize the plot. Available commands are: Plot
Properties, Configure Plot Layout, Default Line Styles, and Default Plot
Properties.

View From this menu the user can have the plot window always on top of the desktop;
choose to use line styles; zoom out; placement of the legend; and, hide the legend.

Available commands are: Always On Top, Use Line Styles, Zoom to all, Legend
Placement, and Hide Legend.

M.3 Tools

The Tools appear in a toolbar on the left side of the Plot window (Figure M.1). The tools
change the appearance of the mouse, as well as the functionality of the mouse:

Pointer/Selector Tool

With the Pointer/Selector Tool, the user can access shortcut menus that allow customization of
plots using the plot editing tools.

| Zoom Tool

The Zoom Tool allows the user to view data closely at a specific time. To zoom in, hold the
mouse button down and outline the area the user wants to enlarge. To zoom out, click the right
mouse button (right-click). The zoom out is done by a factor of two and positions the clicked
location at the center of the display area.

M.4  Customizing Plots — Plot Window

From a Plot window there are several areas (Figure M.1) that allow the user to configure default
properties for all plots as well as customize individual plots. Figure M.1 shows the plot areas
that can be configured. Some configuration items being discussed in this section are available
from the Edit menu, which will be discussed in Section M.5.

Title Area Modify/create the title to individual plots.
Marker Add markers on the X- and Y-axes and customize the appearance of these markers.
Curve Customize the appearance of curves (line or point), add labels, specify symbols to

indicate quality or missing values; hide or remove a curve, and create, hide or
remove callouts.
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Spacer Specify the distance between viewports, between a viewport and the legend, and the
width of side margins.

Viewport Customize the border around the viewport, the background color and pattern, and
the appearance of gridlines. The user can also specify the number, size, and
content of viewports.

Axis Specify either a linear or log axis type; specify the axis scale; customize tic marks;
and, customize the axis labels.

Legend Customize the legend by adding a title and specifying whether the legend appears
below or to the right of the plot.

M.4.1 Shortcut Menus

Using the Pointer/Selector tool (Section M.3), right-click on an element or on an area of a plot
window (Figure M.1) where enhancing/modify the plot might need to occur. A shortcut menu
will appear (Figure M.2), with the possible commands:

File Edit View

variable: Wg Upstream Boundary Conditions - AVG 3 DAY MAX Flow v | [K][41] 7 of 8 [][n]
w

Realization: :AJI Fealizations

Lpstream Boundary Conditions - AVG 3 DAY kA

Title

O]

Edit Properties %

|
Figure M.2 Plot Window — Element/Area Shortcut Menu Example

Title, Axis Label, etc. informational; name of element/area of a plot window

Edit Properties Displays the property editor for the select element/area of a plot window.

M.4.2 Plot - Title

To create/modify a title for a plot:

1. Right-click on a plot window where the title is displayed or would be displayed (Figure
M.2). From the shortcut menu, click Edit Properties.

2. The Edit Title Properties dialog box will open (Figure M.3).
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Upstream Boundary Conditions - AVG 3 DA

|

Font Border
Font: :Dialog [] oraw Border

stle: [ |pold [ | Halic Color: | N blue

‘ Style:
Color | NN black i
Size: [12

Weight:

Use Font Scaling Background
[ oraw Background
Color: N biue
Alignment: | center - | Paltern: I -
Sample . . Transparency: e

Upstream Boundary Conditions - AVG 3 DAY WAx

Min Size: [g  w| MaxSize: [15 |

Figure M.3 Edit Title Properties Dialog Box

To have the title of the plot display in the plot window, select Show Plot Title (Figure
M3.), click Apply. The title from the Text box (Figure M.3) will display.

From the Text box (Figure M.3), enter the title for the plot, click Apply. The title from
the Text box (Figure M.3) will display.

From the Font box (Figure M.4), from the Font list, the user can select a font type for the
plot. The user can choose to have the text, displayed bolded or italicized by select either
Bold or Italic (Figure M.4) from the Font box. From the Color list (Figure M.4) the user
can have the title display in a selected color. From the Size list (Figure M.4), the user can
set the size of font for the plot. The Use Font Scaling option (Figure M.4) allows for the
font size to adjust when the plot window is being resized. The scaling of the font is set in
the Min Size list and the Max Size list.

Font

Font: :EDialog v
Stle: [|pold || Halic

Color | b'ack ~|
Size: '12 -

Use Font Scaling

Min Size: [g | MaxSize: [15 «|

Figure M.4 Edit Title Properties Dialog Box — Font Box

From the Alignment list (Figure M.3) the user can center; right justify; or, left justify the
title on the plot window.

7. The Sample box (Figure M.3) provides a preview of the plot title.
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8. From the Border box (Figure M.5), the user has the option to draw a border around the
title. Click Draw Border (Figure M.5), the user can select the color, style, and weight of
the border, click Apply. A border as defined will display around the title.

Baorder

[] Draw Border
Color: | bluc -
Style: -

Weight: -

Figure M.5 Edit Title Properties Dialog Box — Border Box

9. From the Background box (Figure M.6), the user has the option to incorporate a
background as part of the title. Click Draw Background (Figure M.6), the user can
select the color, pattern, and set the transparency of the background, click Apply. The
title area of the plot will display with a background as defined.

Background

|:| Draw Background
Colar: I oiue -
Pattern: I -
Transparency. 0 :

Figure M.6 Edit Title Properties Dialog Box — Background Box
M.4.3 Plot - Markers

Create a Marker

To create a marker line for a plot:

1. Right-click on a plot window where a marker needs to be added (Figure M.7). From the
shortcut menu, point to Add Marker (Figure M.7), click on which axis the marker line
should be placed — On X-Axis or On Y-Axis.

2. An Input message window will open (Figure M.8), asking the user if the value is correct.
This value defaults to the location that the user pointed to on the plot area, for either the
X-axis or Y-axis. The user can change the value, but that means the maker line will be
drawn somewhere else. Click OK, the Input message window will close (Figure M.8)
and the marker line will display on the plot.

To create a marker point for a plot:

1. Right-click on a plot window where a marker needs to be added (Figure M.7). From the
shortcut menu, click to Add Marker Point (Figure M.7).
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File Edit View

variable: Hg Upstream Boundary Conditions - AVG 3 DAY MAX Flow ~| [W][a] 7 of g )(n]
-

Realization: | All Realizations

Upstream Boundary Conditions - AYG 3 DAY MAX

% 1,000,000

Viewport

100,000 Edit Properties
Add Marker 4 On X-Axis
Add Marker Point On Y-Axis

1,000 T T T T T T T
089999 0.99 (IR ] 0.5 0.1 0.01 0.001

Exceedance Probability

= Realization 1 ®  Realization 2 Realization3 =™  Realization4 = Realization
=  Reslization ®  Realization7 =  Realization3 = Realization3 = Realization 10

—=—= Percentile 5 ——= Percentile 35

igure M.7 Plot — Viewport Shortcut Menu

@ Input an X-Axis Value.
D0 o::|

[ oK H Cancel l

igure M.8 Input Message Window

2. A Point Location dialog box will open (Figure M.9), displaying the X-axis value and the
Y-axis value of where the user pointed to on the plot. The user can changes the values,
but that means the marker point will be drawn somewhere else. Click OK, the Point
Location dialog box will close (Figure M.9) and the marker point will display on the
plot.

} H

X Value: 0_932|

Y Value: 237416.12

0K Cancel

igure M.9 Point Location Dialog Box

3. Click Apply, either the marker line or point will display on the plot.

Edit a Marker

Edit a marker line:
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1. Right-click on a marker line from a plot window (Figure M.10). From the shortcut menu,
click Edit Properties (Figure M.10), the Edit Marker Line Properties dialog box will
open (Figure M.11).

File Edit View

Variable Ws‘ Upstream Boundary Conditions - AVG 3 DAY MAX Flow

Realization: | All Realizations

Upstream Boundary Conditions - AVG 3 DAY MAX

D
Q

Marker Line

100,000 Edit Properties

Delete

1,000 T T T
0.9393 0.93 09 0.5 0.1

Exceedance Probability

T T
o017 0.001

B Realization 1 ®  Realization 2 Realization3  ®  Realization 4 Realization 5

=  Realization 6 ®  Realization? =  Realization8 =  Realization¥ = Realization 10

——= Percentile5 ——- Percentile 95

% Edit Marker Line Properties

Marker Value:

Line
Draw Line
Color: I back

Label
|:| Draw Label
Text:

Style: ——
Weight:

Font
L x| Font | pialog
Fil: @) None () Below () Above Style: Bold talic

I biack hd Color | black
Fill Pattern: IR size: [10

Fill Color:

Use Font Scaling

Sample Min Size: |5 « | MaxSize: |5

Alignment: || eft

Fosition: Above

’ OK ] ’ Cancel

igure M.11 Edit Marker Line Plot Dialog Box
2. The Marker Value (Figure M.11) of the marker line is displayed.

3. From the Line box (Figure M.11), Draw Line should be selected so that the marker line
will be displayed on the plot (Figure M.10). The user can select the color, style, and
weight of the marker line from the Line box (Figure M.11). Also, the marker line can
have a fill associated with it. The user can choose to have the fill Below (to left of the
marker line) or Above (to the right of the marker line). The Sample box (Figure M.11)
will give the user a preview of the modifications to the marker line.
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4. From the Label box (Figure M.11), the user can choose to display a label for the marker

by selecting Draw Label (Figure M.11). The user can provide a label for the marker, by
entering information in the Text box (Figure M.11). From the Font box (Figure M.4),
from the Font list, the user can select a font type for the plot. From the Color list (Figure
M.4) the user can have the label for the marker display in a selected color. The user can
choose to have the text, displayed bolded or italicized by select either Bold or Italic
(Figure M.4) from the Font box. From the Size list (Figure M.4), the user can set the size
of font for the plot. The Use Font Scaling option (Figure M.4) allows for the font size to
adjust when the plot window is being resized. The scaling of the font is set in the Min
Size list and the Max Size list.

From the Alignment list (Figure M.11) the user can center; right justify; or, left justify
the marker label on the plot window.

From the Position list (Figure M.11) the user can position the label Above, Below or
Center on the marker.

Edit a marker point:

Right-click on a marker point from a plot window (Figure M.12). From the shortcut
menu, click Edit Properties (Figure M.10), the Edit Marker Line Properties dialog
box will open (Figure M.13).

% Frequency Viewer

File Edit View

variable: Hg Upstream Boundary Conditions - AVG 3 DAY MAX Flow ~| [W][a] 7ot9[m](m] |
-

Realization: | All Realizations

Upstream Boundary Conditions - AVG 3 DAY MAX

1,000,000 X |
e
Marker Point ‘lj

Edit Properties %

100,000+
' Delete

1,000 T T T T T
0.9999 0.99 0.9 0.5 0.1 001 0.001

Exceedance Probability

®  Healization1 = Realization 2 Realization3 = Realization 4 Realization 5

" RealizationG = Realization 7 Realizationg = Realization9 = Realization 10

——— Percentile 5 ——~— Percentile 95

igure M.12 Plot — Marker Point Shortcut Menu

2. The Location box (Figure M.13) displays the X- and Y-values of the marker point.

3. From the Point box (Figure M.13), the user can select the style, line color, fill color, and

the size of the marker point.
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4. The Label box, Alignment list, and the Position list (Figure M.13) are same as Items 4
through 6 for a marker line.

% | Edit Marker Line Properties ﬁ

Location

KValue: g|572|

Y Value: 585257.434

Point Lats)
Style: ' m ] |:| Draw Label
Line Color: | N olack v Text:
Fill Calor: _ black V: Font

Size: = Font: | Dialog

Style: Bold ltalic

Color | black

Size: |qp
Use Font Scaling
Min Size: |5 -« | Max Size:
Alignment: || eft

Paosition: Above

[ OK ” Cancel ]

igure M.13 Edit Marker Line Plot Dialog Box — Marker Point

Delete a Marker

To delete a marker line or point, right-click on a marker line (Figure M.10) or point (Figure
M.12) from the plot window. From either shortcut menu, click Delete, the selected marker line
or point will be deleted from the plot window.

M.4.4 Plot - Curve

Customize Curves

To customize curves on a plot:

1. Right-click on a curve in a plot window (Figure M.14), from the shortcut menu, click
Edit Properties (Figure M.14), the curve name Properties dialog box will open (Figure
M.15). In Figure M.14, there are three curves displayed, and each of those curves has a
shortcut menu, which displays the label (label is generated from the DSS record
associated with the curve) associated with the curve.

2. For the selected curve to display on the plot window, click Draw Curve (Figure M.15);
and for the selected curve to appear in the legend of the plot window, click Show in
Legend (Figure M.15). Click Remove Curve (Figure M.15), if the user wishes to have
the selected curve no longer display in the plot window (option not functional in HEC-
WAT Version 1.0).
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File Edit View
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Figure M.14 Plot — Curve Shortcut Menu
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. . .
Figure M.15 curve name Properties Dialog Box

The curve name Properties dialog box (Figure M.15) allows the user to customize the
style, label, and the legend item associated with the selected curve. The user can also add
quality symbols to the selected curve. The following section discuss each of the tabs
associated with the curve name Properties dialog box (Figure M.15).

Style Tab

a. From the Line box (Figure M.15), if the user wishes to the curve to be a line, select

Draw Line (Figure M.15), the curve will be displayed on the plot as a line. The user
can select the color, style, and weight of the line from the Line box (Figure M.15).
Also, the line can have a fill, the user can choose to have the fill Below or Above the
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line (Figure M.15). The Type of the line can be Stepped or Linear (Figure M.15)
will give the user a preview of the modifications to the marker line. If there are
missing values, to create a "smoother curve", click Interpolate for Missing Values
(Figure M.15). Click Apply, the line displayed is now a smoother curve.

b. From the Point box (Figure M.16), if the user wishes to the curve to be a series of
points, select Draw Point (Figure M.16), the curve will be displayed on the plot as a
series of points. The user can select the style of the point, line color of the point, fill
color of the point, and the size of the point from the Point box (Figure M.16). By
default a point is drawn for each data point on the curve (Draw Symbols on Data
Points), the user can Skip data points or set an Offset for the data points (Figure
M.16). If the user wants to display a "smoother curve of points" select Automatic
Symbol Drawing (Figure M.16). The Sample box (Figure M.16) provides the user
with a preview of the defined point.

Point
| Draw Points
Style: ]
Line Color: | [N blue
Fill Color: | [N blue
Size: 5 j
Automatic Symbol Drawing

@) Draw Symbols on Data Points

Skip a
Offset a
Draw Symbols at Specified Interval
Interval
Offset
Sample

Figure M.16 curve name Properties Dialog Box — Style Tab — Point Box

c. The Missing Value Symbols box (Figure M.17) allows the user to display any
missing values for the curve. Click Draw Missing Value Symbols (Figure M.17), if
there is any data related to the selected curve that is marked missing, the defined
symbol will display on the plot. The user can select the style, line color, fill color, and
the size of the missing value symbol from the Missing Value Symbols box (Figure
M.17).

Missing Value Symbaols

v | Draw Missing Value Symbaols

Style: o -
Line Color: | [N red -

Fill Color: | [ red -

Size: gzl

Figure M.17 curve name Properties Dialog Box — Style Tab — Missing Value Symbols Box
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Label Tab

From the Label tab (Figure M.15), if the user wishes to a label for the curve to display
on the plot, click Show Label (Figure M.18). In the Label Text box (Figure M.18) is
the default label that is created from the DSS record that represents the selected curve.
The user can edit the label in the Label Text box (Figure M.18). From the Alignment
list (Figure M.18), the label can be centered, right or left justified on the selected curve.
From the Position list (Figure M.18), the label can be positioned above, below, or
centered on the selected curve.

Label
v | Show Label

Label Text: | Realization 1
Alignment:. | Right d

Position: | Above -

Figure M.18 curve name Properties Dialog Box — Label Tab

Legend Item Tab

a. From the Legend Item tab (Figure M.15), if the user wishes to modify the selected
curve's legend label, enter new information in the Text box (Figure M.19).

Text

Figure M.19 curve name Properties Dialog Box — Legend Item Tab — Text Box

b. From the Border box (Figure M.5), the user has the option to draw a border around
the selected curve's legend item. Click Draw Border (Figure M.5), the user can select
the color, style, and weight of the border, click Apply. A border as defined will
display around the selected curve's legend item.

c. From the Background box (Figure M.6), the user has the option to incorporate a
background as part of the selected curve's legend item. Click Draw Background
(Figure M.6), the user can select the color, pattern, and set the transparency of the
background, click Apply. The selected curve's legend item of the plot will display
with a background as defined.

Quality Symbols Tab

From the Quality Symbols tab (Figure M.15), if the user wants to display information
about data quality symbols related to the selected curve, select Draw Quality Symbols
(Figure M.20). Click Apply, the defined data quality symbols will display on the
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Figure M.20 curve name Properties Dialog Box — Quality Symbols Tab

selected curve on the plot. There are four data quality types available — Valid,
Questionable, Rejected, and Missing (Figure M.20). For each of the data quality types
the user can set the style, line color, fill color, and the size of the symbol that will
represent the different data quality types.

Hide/Show a Curve

The user can select a curve that for reporting purposes might not need to be displayed. From a
plot window (Figure M.14), right-click on a curve, from the shortcut menu, click Hide Curve
(Figure M.14), the selected curve will no longer be displayed in the plot. To display the curve
again, right-click on the area where the curve originally displayed, from the shortcut menu click
Show Curve. The selected curve now displays on the plot.

Add a Callout to a Curve

A callout is an annotation or additional information about the curves or points on a curve that are
display in a plot. Right-click on a curve, from the shortcut menu (Figure M.14), a user can add a
callout by clicking Add Callout (Figure M.14). The Add Callout message window will open
(Figure M.21), in the Callout Text box, the user can enter the required information. Click OK,
the Add Callout message window will close (Figure M.21), and the callout will display on the
plot along the selected curve.

OK || Cancel |

igure M.21 Add Callout Message Window .
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Hide/Show Callouts

For reporting purposes, callouts for a selected curve might not need to be displayed. From a plot
window (Figure M.14), right-click on a curve, from the shortcut menu, click Hide Callouts,
from the selected curve, callouts will no longer display in the plot. To display callouts again,
right-click on the curve where the callouts originally displayed, from the shortcut menu click
Show Callouts. From the selected curve the callouts now display on the plot.

Clear Callouts

Callouts for a selected curve can be deleted, from a plot window (Figure M.14), right-click on a
curve, from the shortcut menu, click Clear Callouts, from the selected curve, all callouts have
been deleted.

M.4.5 Plot - Spacers

Spacers specify the distance between viewports, between a viewport and the legend, and the
width of side margins. From a plot window, right-click on the space between the title and the
plot (viewport), from the shortcut menu (Figure M.22), click Edit Properties. The Edit Space
Properties dialog box will open (Figure M.23), from the Size in Pixels box, enter a number that
will increase/decrease the distance between the title and the plot. Click OK, the Edit Space
Properties dialog box will close (Figure M.23), and the modification to the spacer will have
been adjusted.

File Edit View

variable: Wg Upstream Boundary Conditions - AVG 3 DAY MAX Flow v (][« 7orom](m]
-

Realization: :NI Realizations

Upstream Boundary Conditions - AWG 3 DAY MAK
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100,000

Flow {cfs)

T T T T T
0.99 0.4 0.5 01 001 0.0
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Realization 1 L] Realizstion 2 Realization 3 L] Realization 4
Realization 5 L] Realization & L] Realization 7 Realization &
Reslization 9 L] Realizstion 10 === Percentilz 5 === Percentilz 85

igure M.22 Plot — Spacer Shortcut Menu
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% Edit Spacer Properties I 28 ‘
Size in Pixels 9
[ OK ] [ Cancel ] [ Apply ]

Figure M.23 Edit Space Properties Dialog Box

M.4.6 Plot - Viewport

Viewport is the polygon viewing region of a plot where the grid containing the curves are
displayed. From the plot window, right-click in the grid area of the plot, from the shortcut menu
(Figure M.24), right click Edit Properties, the Viewport Properties dialog box will open
(Figure M.25).

¥ Frequency Viewer C=nt=a X

File Edit View
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-
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igure M.24 Plot — Viewport Shortcut Menu
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Figure M.25 Viewport Properties Dialog Box
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From the Viewport Properties dialog box (Figure M.25), there are four boxes that are
concerned with the gird — Major X Grid, Minor X Grid, Major Y Grid, and Minor Y Grid
(Figure M.26). The user can set the color, style, and weight for each of the grid settings. By
default, the Major X- and Y-grids are set to display, if the user wants to have the minor X- and
Y- grids display, the user would select Draw Minor X Grid and Draw Minor Y Grid (Figure
M.26). Click Apply, and the minor gridlines will display in the plot.

Major X Grid Major Y Grid
| Draw Major X Grid | Draw Major Y Grid
Color: [ TJlightgray = Color: [ TJlightgray =
Style: - Style: -
Weight: - Weight: -
Minor X Grid Minor Y Grid
Draw Minor X Grid Draw MinorY Grid
Color [ Jlightgray = Color [ TJlightgray =
Style: - Style: -
Weight: - Weight: -

Figure M.26 Viewport Properties Dialog Box - Gridlines

From the Border box (Figure M.5), by default a border around the viewport area is drawn. The
user can choose to not to have a border around the plot; select the color, style, and weight of the
border.

From the Background box (Figure M.6), the user has the option to incorporate a background as
part of the plot. Click Draw Background (Figure M.6), the user can select the color, pattern,
and set the transparency of the background, click Apply. The plot will display with a
background as defined.

M.4.7 Plot - X- and Y-Axis

For the X- and Y-axes, the user can create/modify the individual axis label; change the font
attributes; add a border; add a background color; adjust the scalability of the label; reverse the
axes; switch the axes (does not work in Version 1.0 of HEC-WAT); display major and/or minor
tic marks; and, set the axis type.

Axis Label

From the plot window, right-click on the axis label of a plot (X or Y), from the shortcut menu
(Figure M.27), right click Edit Properties, the Viewport — Axis Label Properties dialog box
will open (Figure M.28).
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Figure M.27 Axis Label and Tics Shortcut Menus
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igure M.28 Viewport — Axis Label Properties Dialog Box
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Axis Label Tab

a. From the default tab — Axis Label (Figure M.28), Show Axis Label displays an axis
title (Figure M.28). The user can define the title by entering information in the Text
box (Figure M.28). Click Apply, the title of an axis will display.

b. From the Font box (Figure M.4), from the Font list, the user can select a font type for
the selected axis label. The user can choose to have the selected axis label, displayed
bolded or italicized by select either Bold or Italic (Figure M.4) from the Font box.
From the Color list (Figure M.4) the user can have the selected axis label display in a
selected color. From the Size list (Figure M.4), the user can set the size of font for the
selected axis label. The Use Font Scaling option (Figure M.4) allows for the font size
to adjust when the plot window is being resized. The scaling of the font is set in the
Min Size list and the Max Size list.

c. From the Border box (Figure M.5), the user has the option to draw a border around
the selected axis label. Click Draw Border (Figure M.5), the user can select the color,
style, and weight of the border, click Apply. A border as defined will display around
the selected axis label.

d. From the Background box (Figure M.6), the user has the option to incorporate a
background as part of the selected axis label. Click Draw Background (Figure M.6),
the user can select the color, pattern, and set the transparency of the background, click
Apply. The selected axis label will display with a background as defined.

Scale Tab

From the Scale tab (Figure M.29), by default scaling of the axes and the axes tic marks
is set to Auto, all scaling items have a check mark by the description. If the user wishes
to set scaling, click an item (check mark no longer displays), and enter a new scaling
factor for the item. Click Apply, and the new scaling for the axes and the axes tic marks
is available. By selecting Reverse (invert) Axis (Figure M.29) the user can invert the
axes in the plot. The Switch X and Y Axis (Figure M.29) is not functional in HEC-
WAT Version 1.0.

: Scale:| Axis Label | Tics

Auto

Maximum: 1000000

V| Minimum: 1000
V| View Maximum: 1000000
v | View Minimum: 1000

V' | Major Tic Interval:

V| Minor Tic Interval: 0.5
Reverse (Invert) Axis

Switch X and Y Axis

Figure M.29 Viewport — Axis Label Properties Dialog Box — Scale Tab
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Tics Tab

From the Tic tab (Figure M.30), by default major tick marks are set — Use major tick
marks. If the user wants the minor tick marks to display, click Use minor tick marks
(figure M.30). In either sub tab — Major Tics or Minor Tics the user can display the
tick labels by selecting Show Tic Labels (Figure M.30). From the Font box (Figure
M.4), from the Font list, the user can select a font type for the tick labels. The user can
choose to have the tick labels displayed bolded or italicized by selecting either Bold or
Italic (Figure M.4) from the Font box. From the Color list (Figure M.4) the user can
have the tick labels display in a selected color. From the Size list (Figure M.4), the user
can set the size of font for the tick labels. The Use Font Scaling option (Figure M.4)
allows for the font size to adjust when the plot window is being resized. The scaling of
the font is set in the Min Size list and the Max Size list.

| scale | Avis Labell; Tics |

Tick Marks - N
Major Tics | Minor Tics

[¥] Use major tick marks Tic Labels

|:|Use minor tick marks ShowTicLabeIs

Font

Font: _Dialog -
Swle: [pold || halic

Color | NN black -
Size: |42 -

Use Font Scaling
Min Size: |5 w | MaxSize: |45 -

Sample

1000

Figure M.30 Viewport — Axis Label Properties Dialog Box — Tics Tab
Axis Tics

From the plot window, right-click on an axis tic label, from the shortcut menu (Figure M.27),
right click Edit Properties, the Viewport — Axis Label Properties dialog box will open (Figure
M.28). The user can change the axis type, from the shortcut menu (Figure M.27), point to Set
Axis Type, click Linear Axis (in Figure M.27 the axis type is Log Axis). The plot will now
display as a linear plot. To change the plot to a log plot, from the shortcut menu (Figure M.27),
point to Set Axis Type, click Log Axis

M.4.8 Plot - Legend

The legend provides the user with information about the items displayed in the plot. The user
can modify the legend panel and the customize curves that displayed in the legend.
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Legend Panel

The Legend Panel on (Figure M.31) contains information about the items displayed in the plot.
From the plot window, right-click in the legend panel, from the shortcut menu (Figure M.31),
right click Edit Properties, the Edit Legend Properties dialog box will open (Figure M.32).
By default the legend panel displays, click Show Legend (check mark no longer displays) and
the legend panel will no longer display. The user can also position the legend panel from the
Legend Position list.
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igure M.31 Legend Panel and Legend Items Shortcut Menus

Legend Title Tab

a. From the default tab — Legend Title (Figure M.32), the user can add a title to the
legend panel. Click Draw Legend Title (Figure M.32), in the Text box the user can
enter the information for the legend panel title. Click Apply, the title will display in
the legend panel

b. From the Font box (Figure M.4), from the Font list, the user can select a font type for
the legend title. The user can choose to have the legend title displayed bolded or
italicized by select either Bold or Italic (Figure M.4) from the Font box. From the
Color list (Figure M.4) the user can have the legend title display in a selected color.
From the Size list (Figure M.4), the user can set the size of font for the legend title.
The Use Font Scaling option (Figure M.4) allows for the font size to adjust when the
plot window is being resized. The scaling of the font is set in the Min Size list and the
Max Size list.

M-20



HEC-WAT User's Manual

Appendix M — Plots

emj Legend Position: Elottom of Panel

Legend Title | Left Ellockl Right Block

[ Draw Legend Title

Text

Font Border
Draw Border

Color. | blue

Style:

Font: Dialog

Style: Bold ltalic

Color | black
size: [19 Weight:
Use Font Scaling Background
. . . . Diraw Background

Min Size: | qp » | MaxSize: |15 =
Alignment: || eft - Pattern:

Sample Transparency:
Sample Text

Color: I biue
I
LE

] [ Cancel

igure M.32 Edit Legend Properties Dialog Box

Apply

c. From the Border box (Figure M.5), the user has the option to draw a border around
the selected legend title. Click Draw Border (Figure M.5), the user can select the
color, style, and weight of the border, click Apply. A border as defined will display

around the legend title.

d. From the Background box (Figure M.6), the user has the option to incorporate a
background as part of the legend title. Click Draw Background (Figure M.6), the
user can select the color, pattern, and set the transparency of the background, click

Apply. The legend title will display with a background as defined.

Left/Right Block Tabs

a. From the Left Block or Right Block tabs (Figure M.33), the user can add a block to
the left or right of the legend panel. To display the blocks the user clicks Draw Left
Legend Block/Draw Right Legend Block (Figure M.33), click Apply. On the
left/right side of the legend panel a block will be displayed. The user can add text to

the block, by entering information into the Text box (Figure M.33)

b. From the Font box (Figure M.4), from the Font list, the user can select a font type for
the legend panel block text. The user can choose to have the legend panel block text
displayed bolded or italicized by select either Bold or Italic (Figure M.4) from the
Font box. From the Color list (Figure M.4) the user can have the legend panel block
text display in a selected color. From the Size list (Figure M.4), the user can set the
size of font for the legend panel block text. The Use Font Scaling option (Figure
M.4) allows for the font size to adjust when the plot window is being resized. The

scaling of the font is set in the Min Size list and the Max Size list.
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Figure M.33 Edit Legend Properties Dialog Box — Left/Right Block Tabs

c. From the Icon box (Figure M.33), the user add a graphics file to a legend panel block.
Next to the File box (Figure M.22), click , an Open Browser will open (Figure
M.34). Browse to the location of a graphics file, select the file, click Open, the Open
Browser will close (Figure M.34). In the File box (Figure M.33), the location and
name of the selected file will be displayed. Click Apply, the selected graphic will

display in the legend panel block. Be sure to size the graphic before adding it to the
legend panel block.
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igure M.34 Open Browser

d. From the Border box (Figure M.5), the user has the option to draw a border around
the legend panel block. Click Draw Border (Figure M.5), the user can select the

color, style, and weight of the border, click Apply. A border as defined will display
around the legend panel block.
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e. From the Background box (Figure M.6), the user has the option to incorporate a
background as part of the legend panel block. Click Draw Background (Figure M.6),
the user can select the color, pattern, and set the transparency of the background, click
Apply. The legend panel block will display with a background as defined.

Legend Panel — Customizing Curves

From the Legend Panel (Figure M.31), right-click on a curve label, from the shortcut menu
(Figure M.31), right click Edit Properties, the Curve Properties dialog box will open (Figure
M.15). Section M.4.4, Custom Curves, describes the various option available to a user for
customizing curves.

M.5 Customizing Plots — Edit Menu

If the user does not want to customize plots from the plot, from a plot window, from the Edit
menu, click Plot Properties. The Plot Properties dialog box will open (Figure M.35), from
seven tabs allows the user to configure multiple display properties of an individual plot. The
properties and options available from the Plot Properties dialog box (Figure M.35) are detailed
in Section M.4. The Layout tab (Figure M.35) is available for the user to set the plot window
size, add a background color to the panel around the plot, and set the space size in pixels. Before
adjusting any of the options, please review the HEC-DSSVue User's Manual.

31'5 Frequency Viewer Propertie ﬁ

Select Viewport: mewpnrt (1.1}

| Curves | viewport | Title | Axis | Legena | | Layout |

Window Size in Pixels Width:

Height:

Panel Background Color: |:| Default

Space size in pixels: s
-

Cancel

igure M.35 Frequency Viewer Properties Dialog Box — Layout Tab

M.6 Configure Plot Layout

The user can customize the layout of an individual plot, available options are: adding and
removing axes, arrange the order of viewports, add and remove viewports, and set the weight of
viewports. The plot components are displayed in a tree structure.
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To add a viewport to an individual plot:

1. From the plot window, from the Edit menu, click Configure Plot Layout. The
Configure Plot dialog box will open (Figure M.36).

% Configure Plot
-

'|Plot Edit
Selected Data Sets

ﬁ Viewport (1,1) (100%)
= 3t LeftY Axis($)

Ok Cancel Apply

igure M.36 Configure Plot Dialog Box

2. From Edit menu, click Add Viewport. A new viewport will be added to the bottom of
the tree on the Configure Plot dialog box (Figure M.37).

3. The user can now add data from one of the other viewports to the new viewport. If data
is not added, the new viewport will not be saved. Select a curve from one of the existing
viewports, using the down move arrow, move the curve to the new viewport.

4. Click Apply, the plot will now have an additional viewport that displays the curve that
was moved.

5. Click OK, the Configure Plot Editor (Figure M.36) will close, and the plot will display
the changes that were made.

M.7  All Plots

The user can customize all the plots for an entire HEC-WAT study. From the Plot window
(Figure M.1), from the Edit menu, there are two commands - Default Line Styles and Default
Plot Properties. These commands allow a user to customize all new plot windows that will be
accessed in a study.

M.7.1 Default Line Style Options

The Default Line Style Options dialog box (Figure M.37) is specifically for adjusting the
curves (lines) in all of the plots for a study. From this dialog box, the user can add curve (line)
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igure M.37 Default Line Style Options Dialog Box

types; change the color and fill of the curves (lines); and, add labels for the curves (lines) for all
plots in a study. For more detailed information on Default Line Style Options dialog box, refer
to the HEC-DSSVue User's Manual (Chapter 5).

From the Line tab (Figure M.37) the user can set the color, style, and weight for curves (lines) in
all plots. If the curves have points, the user can adjust the style, color, and fill color for the
points on curves in all plots.

From the Default Line Style Options dialog box (Figure M.37) labels can be added to the
curves and adjust the position of the label (Label tab) for all plots. The user can manually adjust
the maximum and minimum values for the X-axis, set viewport weight, and reverse the X-axis
(Defaults tab) for certain curve types such as Precip.

M.7.2 Default Plot Properties

The Default Plot Properties dialog box (Figure M.38) allows the configuration of all of plot
properties related to the active study. The worksheets for this dialog box allow a user to make
adjustment to the viewport; modify/create a title for all plots; adjust grids; modify/add axis
labels; marker lines; change the color of the plot background; change the layout of the legend,
and adjust the layout of the plots. The properties and options available from the Default Plot
Properties dialog box (Figure M.38) are detailed in Section M.4.

M.8 HEC-DSSVue User's Manual

There are many more options available from the HEC-WAT plot windows. Please review the
HEC-DSSVue User's Manual for further details on the available options.
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igure M.38 Default Plot Properties Dialog Box
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Appendix N

Printing and Copying Data

Plots and tables in HEC-WAT offer detailed views of data and model results that the user can
print or copy and paste into other applications. In addition, the user can print reports generated
by the individual models. The following sections provide information by the individual models
available from HEC-WAT on printing and copying data.

N.1 HEC-HMS

From an HEC-HMS plot the user is able to print the plot. For example, from an HEC-HMS plot
result (Figure N.1), click Print @ A Print dialog box will open (Figure N.2). The user can
select the printer; set properties for the print job; print to a file; setup the pages; and adjust
appearance settings. When everything is setup, click Print, the Print dialog box (Figure N.2)
will close, and the HEC-HMS plot is printed.

g '
Graph for Reservoir "Coyote =k
Y Reservair "Coyote" Results for Run "Feb_1986"
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o} : =
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12,000 2
10,000+ P
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@ 8000 . x
S 0004 ,\ / \
o
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Feh1946

Legend (Compute Time: 04Aug2017, 15:49:11)
------ Run:Feb_1925 Element:Coyote Result:Storage
Run:Feb_1985 Element:Coyote Result:Fool Elevation
Run:Feb_1926 Element:Coyote Result: Outflow

— — — FRun:Feb_1986 Elament:Coyote Result:Combined Inflow

Figure N.1 HEC-HMS Plot Results
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General | page getupl Appearance

Print Service

Name: |HP L3300-400 color M351-M451 PCL & ‘v

Status: Accepting jobs

Type:

Info: [| Print To File

Print Range Copies

@) All Humber of copies:

() pages |1 =

igure N.2 HEC-HMS - Print Dialog Box '.

N.2 HEC-RAS
N.2.1 Printing
Plots

To print an HEC-RAS plot, for example, from a Cross Section Plot dialog box (Figure N.3),
from the File menu, click Print. The Print Options dialog box will open (Figure N.4). From
this dialog box the user can select a printer, select orientation, set margins, set printer scaling,
and other additional options. There are other options, for further information see the HEC-RAS
User's Manual.

File Options Help

ver: [T ~ | > | o. || +n| _Relood Do |
Reach: |CoyoteToDC ~| Ruwer sta.: [520520.7 ~| ﬂ ﬂ

Coyote Valley Dam Failure Study Plan: Base for Real Time forecasting  &/4/2017

*.05+

.08 . . . ‘J|

Legend

EG Max WS
WS Max WS

.
Ground
—  h
Ineff
-
Bank Sta

2000 4000 6000 8000 10000
Station (ft)

Elevation (ft)

Figure N.3 HEC-RAS - Cross Section Plot Dialog Box |
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_—

Printer \\coe-wdps001hec\WR - HP LaserJet M577 Color
Paper: Letter, 8 1/2x 111in.

—Qrientation
(& Portrait (" Landscape

—Margins
Left:  1.in Top: 1.in

- . i Set Margins
Right: 1.in Bottom: 1.in

—Additional Options
[ Print Grey Headings
[¥ Frame around plot

[~ Page Numbers Starting Page: Il

— Printer Scale
(& Maximum Plotting Area

" User Defined Scale 1inHoriz. |1993.355 ft

1in Vert. |12.56281 ft

igure N.4 Print Options Dialog Box — HEC-RAS Plot .I

Click Print, the Print Options dialog box (Figure N.4) will close. A copy of the plot will be
sent to the selected printer.

Tables

To print a RAS table, for example from a Profile Output Table — Standard Table 1 dialog box
(Figure N.5), from the File menu, click Print. A Print Options dialog box will open (Figure
N.4) which is very similar to the Print Options dialog box for RAS plots. The user can select a
printer, select orientation, set margins, set options for the table, and additional options. There are
other options for further information see the HEC-RAS User's Manual.

[ Profile Output Table - Standard Table |

File Options Std. Tables Locations Help
HEC-RAS Plan: Without Pr:RR_Feb1986:RAS-Base for Real Time for River: DryCreek Reach: DryCreek

Reach River Sta Q Total | Min Ch El | W.S. Elev E.G. Elev |E.G. Slope| Vel Chnl | Flow Area
(cfs) | (f) (ft) (f) (fUf) (f/s) | (sqft)
DryCreek |74716.8 Sonoma Qutflow ] 3506.01 193.80 202.91 203.48 0.003298 6.06) 578.95
DryCreek | 74403 3502.86 193.00 200.88 201.86 0.007165 7.98 439.16
DryCreek | 74016.5 350077 191.00 199.18 199.82 0.0034534 6.40 547.16
DryCreek | 74016 Lat Struct

DryCreek |73802.3 3500.00  182.59  199.20 199.26 0.000267 1.99 1761.12
DryCreek | 73707 Bridge

DryCreek |73608.59 3500.00  186.50  198.45 198.76 0.001545 443 78959
DryCreek |73461% 3499.54 18568  198.35 198.56 0.001206 3.64  962.01
DryCreek |73314.5 3499.01 184.87 198.17 198.38 0.001292 3.67 952.20

Ny~ rpal [ 7210082 2AQE AN pR =10 I = 148 N2 148 21 N AOnG2a =2 20 1n=27 1
4I |

Total flow in cross section.

Figure N.5 HEC-RAS - Profile Output Table — Standard Table 1 Dialog Box
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Click Print, the Print Options dialog box (Figure N.4) will close. A copy of a RAS table will
be sent to the selected printer.

N.2.2 Copying
Plots

In HEC-RAS there are several copying processes associated with a plot. The first is copying the
plot to the clipboard for use in other programs as a graphic. The graphic is a picture, which is
easily copied into most programs. For example, from a Profile Plot dialog box (Figure N.6),
from the File menu, click Copy Plot to Clipboard. The contents for the display area on the
Profile Plot dialog box (Figure N.6) will be copied to the clipboard and is available for pasting
into other programs.

2. Profile Plot
File Options Help

Reaches . | &1 Profiles . | #[ @] [ Plot Initial Conditions _ Reload Data

Coyote Valley Dam Failure Study Plan: Base for Real Time forecasting  8/4/2017

DryCreek DryCreek ‘J|

EG Max WS

WS Max WS

Crit Max WS
Lat Struct

Ground

Elevation (ft)

Left Levee

-
Right Levee

20000 40000 60000
Main Channel Distance (ft)

igure N.6 HEC-RAS - Profile Plot Dialog Box

Another way is to copy the data of a plot to the clipboard. The data is copied to the clipboard in
a tab delimited format, which is easily pasted into an Excel® spreadsheet for example. For
example, from a Profile Plot dialog box (Figure N.6), from the File menu, click Copy Values to
Clipboard. The data values that represent the plot on the Profile Plot dialog box (Figure N.6)
will be copied to the clipboard and is available for pasting into other programs.

The last way to copy RAS plot data, is to create an AutoCAD file - DXF. The DXF format is a
vector-based graphic and is commonly used for data export from other Computer-Aided Design
(CAD) and GIS program (Chapter 5, Section 5.2.1). For example, from a Profile Plot dialog
box (Figure N.6), from the File menu, click Write DXF File. An Enter the DXF Filename
Browser will open (Figure N.7). The user should search for a location to save the file and
provide a name in the File name box. Click Save, the Enter the DXF Filename Browser will
close (Figure N.7) and the DXF Export dialog box will open (Figure N.8). The user will need to
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EH Enter the DXF Filename | J
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|
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| = Libraries
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& Baker, Penni R CIV USARMY CEIWR-HEC (US)
I mlayers §

& Computer

). rss
|

@ Network
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ASCE_Desktop

Bald_Eagle_Creek HMS

|
|
| RR_Febl1986
I HEC Share
|
|

). FAA
I RAS

I rss

| Without_Project Conditions D

HEC-LifeSim
HEC-LifeSim_UsersManual
111

File name: | [({E& e

Save as type: IDXF Filename (*.dxf)

= Hide Folders Save ] l Cancel l

igure N.7 HEC-RAS - Enter the DXF Filename Browser

DXF filename: |C:\Users".lqDhecprb".l[)esktop\riverstation.dxf EI
— Translation and Scaling Factors— —Isotropic view of extents with scale factors—
X Offset: ID

Y Offset:
¥ Scale Factor:

Y Scale Factor:

igure N.8 HEC-RAS - DXF Export Dialog Box

enter a filename (default name for a cross section plot is riverstation.dxf), and adjust some other
settings (see HEC-RAS User's Manual for further details) if needed. Click OK, the DXF Export
dialog box (Figure N.7) will close, and a message window will appear informing the user that the
DXF file has been created. Click OK, the message box will close and the DXF will have been
created.

Cross Section Table

From an HEC-RAS cross section table the user can copy the data and headings to the clipboard
in a tab delimited format, which can be easily pasted in to an Excel® spreadsheet for example.
For example, from a Cross Section Output dialog box (Figure N.9), from the File menu, click
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File Type Options Help

A <] prote:
Reach |DryCreek ~| rs: [48393.41 ~| #| *|p@n: [without Pr:RR_Feb1986:RASBa ~ |
Plan: Without Pr:RR_Feb1986:RAS-Base for Real Time for

E.G. Elev (ft) 155.35 Channel | Right OB
Vel Head (ft) 0.17 | Wt n-Val. , 0.045 0.040
W.S. Elev (ft) 155.19 | Reach Len. (ft) . 345.49 329.22
Crit W.S. (ft) Flow Area (sq ft) . 2091.35 304.28
E.G. Slope (ft/ft) 0.001268 | Area (sq ft) . 2091.35 304.28
Q Total (cfs) 7455.05 | Flow (cfs) . 7009.52 405.28
Top Width (ft) 838.25 | Top Width (ft) . 431.19 302.36
Vel Total (ft/s) 3.05 | Avg. Vel. (ft/s) . 3.35 1.33
Max Chl Dpth (ft) 14.07 | Hydr. Depth (ft) . 4.85 1.01
Conv. Total (cfs) 209364.9 | Conv. (cfs) 1130.6 196852.7 11381.7
Length Wtd. (ft) 345.74 | Wetted Per. (ft) 104.71 434.54 302.37
Min Ch El (ft) 141.12 | Shear (Ib/sq ft) 0.04 0.38 0.08
Alpha 1.15 | Stream Power (Ib/ft s) 0.03 1.28 0.11
Frctn Loss (ft) 0.42 | Cum Volume (acre-ft) 361.96 3381.14 243.96
C & E Loss (ft) Cum SA (acres) 126.06 392.44 50.22

Errors, Warnings and Notes

Select Profile

igure N.9 HEC-RAS - Cross Section Output Dialog Box

Copy to Clipboard (Data and Headings). The data values and headings from the table on the
Cross Section Output dialog box (Figure N.9) will be copied to the clipboard and is available
for pasting into other programs.

Profile Table

From an HEC-RAS profile table the user can copy the data and headings to the clipboard, data
only to the clipboard, or create a text file. To copy items to the clipboard, for example, from a
Profile Output Table —Standard Table 1 dialog box (Figure N.5), from the File menu, click
Copy to Clipboard (Data and Headings) or Copy to Clipboard (Data Only). Either way the
data values and/or headings from the table are copied to the clipboard in a tab delimited format
which can be easily pasted into an Excel® spreadsheet.

To create a text file of an HEC-RAS profile table, for example from a Profile Output Table —
Standard Table 1 (Figure N.5), from the File menu, click Write to Text File. An Enter
Filename browser will open (Figure N.10). Select where you want the file copied to and enter a
filename. Click Save, the Enter Filename browser (Figure N.10) will close and the file will be
created.
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Figure N.10 HEC-RAS — Enter Filename Browser

N.3 HEC-ResSim
N.3.1 Plots

Plots provide a graphical representation of your data. From the Plot Window (Figure N.11) the
user can view the plot, as well as print, save as a graphics file, copy the contents of the Plot
Window to the clipboard, and save the properties of the plot to a template to be used by other
plots. Following is an overview of the menu bar of the Plot Window. The commands available
from the menus are:

K Default Plot - Lake Mendocino,- 4:01P| [ -
File Edit Plot View

&00
@ Ta04—

FE0
7407
7207
700+
G807
GE0

12,000
10,000
8,000
6,000
4,000
2,000
0

14 18 16 17 18
Feb1986

" Late Mendacing Emergency W khad Pr:RR_Fob1%36:RevSim-cllbale. Elei- ZOHNEAHOUR

' Lake Mendocina Camseralban v ko PrRR_Fenl%%:ResSim.cllbeie Elev- ZOH EAHOU R

* Late Mandocing. oo ke v Lhad. FrR R _Fobl %36 R er5im-clloate. Eles TOHE THOUR

' Labe Mandacing Flaod Canral MU Pr:RR_Fobhl1%¥:Ress] llbrae. Elee- ZOHEAHOL R
Late Mendacing: Paali knaw, Prif R _Feni3E:ResSim-clloaie.Elk.  HOUR

— — — Timed Simublian

Late Mendacing Paal W Lhad, Pr:RR_Feb1335: RaxSim-cllbraie.Flow- IH AHOUR
Late Mendacing: Faali knaw, FrfR R FepiSE:ResSim-clloaie. Flew-OUT AHOU R

Figure N.11 HEC-ResSim Plot Window "
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File From this menu you can view the plotted data in a tabular format, save the plot as a
graphics file, save a template, use a template, copy the plot to the clipboard, and
print the plot. Available commands are: Tabulate, Save As, Save Template,
Apply Template, Save Specification, Print, Page Setup, Print Preview, Print
Multiple, and Close.

Edit  From this menu you can customize the plot. Available commands are: Plot
Properties, Default Line Styles, and Default Plot Properties.

Plot  From this menu you can customize the layout of an individual plot, and save a plot
type. Available commands are: Select Variables, Open Plot Type and Save Plot

Type.

View From this menu you can have the plot window always on top of your desktop, and
you can choose to use line styles. Available commands are: Always On Top, Use
Line Styles, and Zoom to all.

The Tools appear in a toolbar on the left side of the Plot window (Figure N.1). The tools change
the appearance of the mouse, as well as the functionality of the mouse:

Pointer/Selector Tool

With the Pointer/Selector Tool, the user can access shortcut menus that allow customization of
plots using the plot editing tools.

Q| Zoom Tool

The Zoom Tool allows the user to view data closely at a specific time. To zoom in, hold the
mouse button down and outline the area the user wants to enlarge. To zoom out, click the right
mouse button (right-click). The zoom out is done by a factor of two and positions the clicked
location at the center of the display area.

Save As
The Save As command allows the user to save the active plot to a graphics file. HEC-ResSim
has four possible formats: Windows Metafile (*.wmf), Postscript (*.ps), JPEG (*.jpg, *.jpeg),
and Portable Network Graphics (*.png).
To create a graphics file:

1.  On the File menu, click Save As, the Save browser will open (Figure N.12).

2. Find the location where to save the graphics file.

3. Enter a name for the file in the File name box.
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igure N.12 Save Browser
4. From the Files of type list, select the type of graphics file you wish to create.

5. Click Save, a file with the appropriate extension will be created in the selected location.
The file will contain the contents of the Plot Window (Figure N.11).

Copy to Clipboard

The Copy to Clipboard command will copy the contents of the Plot Window to the clipboard.
Once the copy is complete, the user can paste the plot as an image into other applications.

Print Commands

The Plot Window (Figure N.11) provides the user with several different commands to setup the
printing process and to print.

Print

The Print command opens a standard system Print dialog box (Figure N.13). From the dialog
box the user can select the printer, choose to print to a file, and the number of copies to print.
Click OK, the Print dialog box will close and the plot will print to the selected printer.

Page Setup

The Page Setup command opens the Page Setup dialog box (Figure N.14). When using this
dialog box, the user can setup the format of the printed page. Following is a list of the available
options:
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Printer

Mame: [\\cue—MdpsDﬂIhec\WR—HPLaserJetME??Cc v] ’ FProperies... ]

Status: Ready

Type: HPF Universal Printing PCL &
Where: WR - HP LaserJet M577

Comment:

Print range
@ Al
Pages  from: |1

Selection

Margins
Leftt 1.0in Top: 1.00n
Right: 1.0in Boftom: 1.01in

Additional Options
Frame around plot
|:| FPage Numbers

Printer Scale
(@) Maximum Plotting Area

[ | Printto file
Copies

Mumber of copies:

| ’ Cancel

() Reversed

Set Margins

User Defined Scale 1 in Horiz =

1inVer =

OK

] ’ Cancel

igure N.14 HEC- ResSim - Page Setup Dialog Box .
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Orientation
By default, the page will be printed in Portrait. In addition, you can choose to print in
Landscape or Reversed (does not work in HEC-WAT Version 1.0).

Margins
The default margin settings are displayed in the Margins area of the Page Setup dialog
box. If you want to set the margins, click Set Margins, the Printer Margins dialog box
(Figure N.15) will open. From this dialog box, you can adjust the top, left, bottom, and
right margins.

P

£ Printer Margins § ﬁ

igure N.15 HEC- ResSim — Printer argins Dialog Box

Additional Options
If you would like page numbers included on your printed page, select the Page Numbers
check box (Figure N.14). The Frame around plot option is not available in HEC-WAT
Version 1.0.

Printer Scale
The default option is Maximum Plotting Area, and in Version 1.0 of HEC-WAT, is the
only available option.

Print Preview

The Print Preview command opens the Preview dialog box (Figure N.16). From this dialog
box, the user can view the plot, adjust the scaling of the plot, and print the plot. The Print
command automatically prints the plot to the default system printer.

Print Multiple

The Print Multiple command opens the Print Multiple dialog box (Figure N.17). To be able to
print multiple plots the user must have opened multiple individual plot windows. The open plots
are listed in the Available Plots list of the Print Multiple dialog box. To select plots to be
printed on one page, double-click on a plot name in the Available Plots list. The plot name will
move to the Selected Plots list. The user can adjust the way the plots are arranged on a page,
horizontally or vertically. Use the Number Across or Number Down sliders. The grid to the
right of the sliders reflects your choices. From the File menu, the Page Setup and Print
Preview commands are available.
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igure N.17 HEC-ResSim - Print Multiple Dialog Box
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N.3.2 Tables

Tables provide a tabular format of data. From the Tabulate Window (Figure N.18) the user can
view the data, as well as print the table, copy the selected contents of the Tabulate Window to
the clipboard, adjust the display of the data, and save the data to an ASCII file. Following is an
overview of the menu bar of the Tabulate Window. The commands available from the menus
are:

L —————————————————— — — — E . .  E —  ———————
A //Lake Mendocino-Emergency/Elev-ZONE/13Feb1986/1HOUR/Without PrRR_Feb198... [l =l jmes

..
File Edit View
Lake Mendocino-Em... | Lake Mendocino-Con... | Lake Mendocin... | Lake...| Lake .| La..|La...
Ordin... Date / Time Elev-ZOMNE Elev-ZOMNE Elev-ZOMNE Elew-_.| Elev | FI..| Fl.
Without PrRE_Feb1... | Without PrRE_Feb19... | Without PrRE_... | With... | With... | Wi...| Wi...
Units ft ft ft ft ft| cofs| cofs| &
Type INST-VAL INST-VAL INST-WAL[INST-..| INST-...| IN...{ IN...{[—
1| 13 Feb 1886, 16:00 784.00 73750 665.00|771.00| 726.56| 52 00 'il
2| 13 Feb 1986, 17:00 784.00 73750 665.00| 771.00| 726.56| 52 00
3| 13 Feb 1986, 18:00 784.00 73750 665.00|771.00| 726.56| 51| 00
4| 13 Feb 1986, 19:00 784.00 73750 665.00| 771.00| 726.56| 50| 0.0
5/ 13 Feb 1986, 20:00 784.00 73750 665.00| 771.00| 726.56| 86| 00
6 13 Feb 1986, 21:00 784.00 73750 665.00| 771.00| 726.56| 159 0.0
7| 13 Feb 1986, 22:00 784.00 73750 665.00| 771.00| 726.56| 247 0.0
8| 13 Feb 1986, 23.00 784.00 737.50 G65.00| 771.00| 726.58| 364(25.0
9| 13 Feb 1986, 24.00 784.00 737.50 G65.00| 771.00| 726.60| 473[25.0
10| 14 Feb 1986, 01:00 784.00 737.50 665.00| 771.00| 726.63| 570(25.0
11| 14 Feb 1986, 02:00 784.00 737.50 G665.00| 771.00| 726.66| 572(25.0
12| 14 Feb 1986, 03:00 784.00 737.50 665.00| 771.00| 726.69| 444(25.0
13| 14 Feb 1986, 04:00 784.00 737.50 665.00| 771.00) 726.71| 412|25.0| ~

igure N.18 HEC-ResSim - Tabulate Window

File  From this menu, the user can print the data in a tabular format and view a plot of the
data. Available commands are: Print, Print Preview, Export, Plot, and Close.

Edit  From this menu, select data to be copied to the clipboard. Available commands are:
Copy, Select All, Find, and Compare data sets.

View From this menu, the user can control the appearance of the data displayed in the
Tabulate Window. Available commands are: Commas, Date and Time
Separately, Date with 4 Digit Years, Show Decimal Places (auto, 1 - 6), and Show
Missing As (blank, -901.00, M, -M-).

Copy to Clipboard

To copy data from the Tabulate Window (Figure N.18) to the clipboard, there are several ways.
To use the Copy command from the Edit menu, the user must first select the cells in the table
that will be copied to the clipboard. If the user wants the whole table, from the Edit menu
choose Select All. If there is, only a certain area the user wishes to copy to the clipboard, from
the table click and drag over the cells to be copied, the selection will be highlighted. With either
method, then from the Edit menu choose Copy. The contents will then be copied to the
clipboard where the user can paste the data into other applications. In addition, if the user right-
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clicks on the table, a shortcut menu will appear which will also allow you to copy data to the
clipboard.

Display Data

By default, data is displayed with commas and two decimal places. If the user wants to change
the way the data is displayed, from the View menu there are several options. If user does not
want commas displayed, from the View menu, click Commas.

For time series data the date and time are displayed in the following default format: ddmmmyy
hhmm. The user can change the way the date and time are displayed. From the View menu,
click Date and Time Separately; the date and time are now displayed in two separate columns
in the table. Another way is from the View menu, click Date with 4 Digit Years; the date and
time now displays a four-digit year instead of a two-digit year.

Numbers by default are displayed with two decimal places. If the user wants to see more or less
number of decimal places, from the View menu, point to Decimal Places, and click on the
number (zero through 6) of decimal places you would like displayed.

ASCII File

The user can save the table of data to an ASCII file, right-click on the table. From the shortcut
menu, click Export; the Table Export Options dialog box will open (Figure N.19). From this
dialog box, the user can set certain options for the ASCII file.

Field Delimiter | TAB v

|| Fixed width Columns

Dauoted Strings

|:| Include Column Headers
Include Row Headers

[ Print GridLines

|:| Print Title: FrRRE_Feb1986:ResSim-calibrate/

[ OK H Cancel ]

Figure N.19 HEC-ResSim - Table Export Options Dialog Box

The user can set the delimiter for the file from the Field Delimiter list. The hardwired choices
are TAB (default), SPACE, COMMA, and COLON. The user can also make choices on
whether the file contains fixed width columns, strings are set in quotes, whether to include

column headers in the file, include gridlines in the file, and whether to include the a title in the
file.
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When all of the options are set, click OK. A Save browser will open. Find the location where
the file will be saved, and provide a filename. Click Save, the file will be created without an
extension, since this is an ASCII file, you might want to give the file an extension of .txt.

Print

The Print command opens the Properties dialog box will open (Figure N.21). From this dialog
box, the user can set up the format of the table for output.

 Page! HeaderFooter | Table Title|

Orientation

-.Q_.-Portrait -._:_.-Landscape

Scaling

All columns on one page
Selection
(@) Entire Table () Selected Cells

Frint
PxSCII Repeat Headers

Use Header Background Gridlines

Repeat fixed columns

H Cancel ]

igure N.20 HEC-ResSim Properties Dialo Box

From the Page Tab (Figure N.20), the user can set the orientation; fit the table to a page, and
choose whether to include the entire table or only a selection. In addition, the user can also
choose to print the table in ASCII, add headers, add background color to headers (non-ASCII
option), and add gridlines.

If the user wants to add header or foot information to the table report, click the Header/Footer
tab (Figure N.20). From the Header/Footer Worksheet enter header or footer information.

The title of the table report defaults to the pathname tag associated with the data. If the user
wants to change this title, click the Table Title Tab. From the Table Title Worksheet enter or
change the title, and decide if the title needs to be printed on each page of the report. When
everything is set, click Print, a standard system Print (Figure N.13) dialog box will open.

To preview the table report, right-click on the table, from the shortcut menu click Print Preview.
A dialog box similar to the Properties dialog box (Figure N.20) will open. Setup options for the
table report; click Preview, and the Print Preview dialog box (Figure N.21) will open. From
this dialog box, the user can view the table report, adjust the scaling of the report, and print the
report. The Print command automatically prints the report to the default system printer.
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Appendix O

Glossary

This glossary is a collection of definitions from throughout this user's manual, plus definitions of
other pertinent terms.

Acre: A unit of area in English units used in calculation of agricultural crop damage.
Activity: Linked with features and may involve changes to operations or institutional actions.

Alternative: A system of structural and/or nonstructural measures, strategies, or programs
formulated to alleviate problems or take advantage of specific opportunities
associated with water and related land resources in the planning area. An
alternative in HEC-WAT is a way to group a schematic with different operations
and model parameters. The HEC-WAT creates a base alternative (Without Project
Conditions) by default.

Analysis Period: Defines the time window and events that could be associated with an
alternative. Analysis periods are for determining damage and project
performance information for specific time periods, such as the base year or
the most likely future year. The analysis year results for a plan are also used
to perform equivalent annual damage computations. The analysis years are
used for all study evaluations. An analysis year represents a static time
period or year that the hydrology, hydraulics, and economic data represent.
Base year is the first year of the plan operation. The "most likely future
year" condition is a development projection for a specific future year; say
twenty years out from the base year. It usually is based on the projections of
local future development plans.

Arc Shapefile: This layer type is the native data structure for the ArcView® GIS program.
Shapefiles store non-topological geometry and attribute information for the
spatial features of a data set. Usually there are three files: *.dbf, *.shp, and
* shx. The shp file contains the shapes (point, polylines, or polygons) that are
displayed in the layer. Each shape has a record in the dbf file containing
descriptive data called "attributes". The .shx file contains an index that links
each shape to its record in the .dbf file.

ArcInfo® DEM: This is an ASCII file format representation of a grid generated by ArcInfo®.
The file consists of keywords followed by values defining the number of
columns, number of rows, lower left corner, cell size, no data value, and each
cell value.

ASCII NetTin: This is an ASCII file format used to represent a triangulated irregular network
(TIN). The TIN data are stored in a simple format that defines the nodes,
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edges, and triangles contain in the TIN. This format is common for
transferring TIN data between software.

AutoCAD® DXF: A Drawing Interchange File (dxf) is created by a Computer-Aided Design
(CAD) package, AutoCAD®. This format is a tagged data representation
of an AutoCad® drawing file. Tagged data is where each data element is
preceded by a group code. A group code is an integer indicating the type
of data element. The file created is a vector-based graphic. The DXF
format is commonly used for data export from other CAD and GIS
programs.

CAP: Continuing Authorities Program; is a group of legislative authorities that give the Corps
of Engineers the authority to plan, design, and construct certain types of water resource
and ecosystem restoration projects without additional and specific congressional
authorization. The following are the most commonly used CAP authorities: Small Flood
control Projects (authorized by Section 205 of the 1948 Flood control Act); Emergency
Streambank Protection Projects (authorized by Section 14 of the 1946 Flood control Act),
Aquatic Ecosystem Restoration (authorized by Section 206 of the 1996 Water Resources
Development Act); and, Project Modifications of the Improvement of the Environment
(authorized by Section 1135 of the 1986 Water Resources Development Act).

Channel Modification:

Channel Modification
Tool:

Common Computation
Point:

Common Computation
Point Tool:

Physical alternation of the channel through re-sizing, re-configuration,
or re-vegetation, etc.

Tool to create, delete, rename, and edit channel
modifications. A channel modification has to be created on the stream
alignment.

Locations where one model transfers data to

another model, a location where results are needed for model
development or alternative analysis, or locations where input boundary
conditions are to be defined.

Tool to create, delete, rename, and edit common computation points.
See Appendix H for more detail on creating, deleting, renaming, and
editing computation points.

Compute: Capability within HEC-WAT that allows the user to perform the calculations made
available through HEC-WAT. These calculations could be for one or more of the
models in an order chosen by the Project Delivery Team (PDT).

Also, a menu where the user can compute individual simulations; compute multiple
simulations; compute by individual program; and, view the compute log for the
active simulation.

Content Pane: Area of the HEC-WAT framework that provides details on the selected HEC-
WAT component in the Study Pane.
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Desktop Pane: Area of the HEC-WAT framework where the different map windows available
from HEC-WAT will display.

Diversion: Removal and redirection of water from its normal course for various reasons, water
supply, flood control, or environmental, etc.

Diversion Tool: Tool to create, delete, rename, and edit diversions. A diversion has to be
started on the stream alignment.

DXF: See AutoCAD® DXF.
Easting: The eastward measured distance in common map projections (X-coordinate).

Ecosystem Restoration Physical modifications or other actions that improve the value and
Measure: function of an ecosystem (e.g., channel improvements, removal of
drainage structures or levees).

Edit: A menu where the program order can be set; manipulate alternatives and simulations;
link individual model alternatives; and, access the individual program editors.

Event: A rainfall and/or flow episode. Normally the event is the time period over which the
model will retrieve data and produce results. An occurrence of precipitation/snowmelt
that leads to some sort of hydrologic response normally associated with a specific time
period. The event can be historical or represent the upper limit of a precipitation runoff
response.

File: A menu used for study management, printing the active map, and, importing and
exporting model alternatives.

FIA: Flood Impact Analysis, see HEC-FIA.
Feature: A physical element that generally requires site construction.

Flood Damage Can be a physical modification (structural measures) designed to

Reduction Measure : reduce the frequency of damaging levels of flood inundation (i.e.,
reservoirs, levees, channelization measures, walls, etc.); or, it can be an
activity (non-structural measure) that reduces flood damage without
significantly altering the nature or extent of flooding (e.g., flood
proofing, relocation of structures, raising structures).

Floodwall: A levee/floodwall is manmade barrier built along a stream to provide protection
from flooding. A levee/floodwall can reduce flood damage by preventing flood

stages from reaching a potential damage area.

GIS: Geographic Information System
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Group Code: In a DXF file an integer indicating the type of data element, see AutoCAD®
DXF.

GUI: Graphical User Interface, designed to make the program easy and efficient to enter data,
review output, and make comparisons.

Hectare: A unit of area in SI units used in calculation of agricultural crop damage.

HEC-DSS: The HEC database management system, HEC Data Storage System, stores data in
a convenient manner for inventory, retrieval, and archiving for water resource
applications.

HEC-DSSVue: The HEC software package, HEC Data Storage System Visual Utility Engine,
which provides a graphical user interface for viewing, editing, and
manipulating data in HEC-DSS files.

HEC-FIA: The HEC software package, HEC Flood Impact Analysis. This software package
provides the capability to estimate the impacts and damage associated with flood
events and the benefits attributed to flood control projects.

HEC-HMS: The HEC software package, HEC Hydrologic Modeling System. This software
package is designed to simulate the precipitation-runoff processes of dendritic
watershed systems and provides the capability to simulate the hydrologic response
in a watershed.

HEC-RAS: The HEC software package, HEC River Analysis System. This software package
is designed to perform one-dimensional hydraulic calculations for a full network
of natural and constructed channels, that allow the user the capability to perform
one-dimensional steady and unsteady flow river hydraulics calculations, sediment
transport-mobile be modeling, and water temperature analysis.

HEC-ResSim: The HEC software package, HEC Reservoir System Simulation. This software
package provides the capability to simulate the operation of a reservoir or
reservoir system for an observed, synthetic or predicted flow event using a
defined operation scheme.

HEC-SSP:  The HEC software package, HEC Statistical Software Package. This software
package allows the user to perform statistical analyses of hydrologic data.

HEC-WAT: The HEC software package, HEC Watershed Analysis Tools. This software
package will provide an interface that will streamline the analytical process using
the tools commonly applied by multi-disciplinary teams at USACE offices.

Help: A menu that provides access to HEC-WAT documentation and displays current
information about HEC-WAT.




HEC-WAT User's Manual Appendix O - Glossary

Impact Area: Is any distinct portion of a study area that is affected by rising or falling stage in
a stream, river, lake, or reservoir. The boundaries of an impact area are defined
by a closed polygon, and the user characterize the effects of rising or falling
stage by describing the property and population at risk in the area bounded by
the polygon.

Impact Area Tool: Tool is used to create, edit, delete, and rename, impact areas. See
Appendix I for more detail on creating, deleting, renaming, and editing
impact areas.

JRE: Java Runtime Environment (JRE)

Layer: Layers are maps that can be placed as background images behind the workspace. They
are optional but do provide significant information. Layers can be many types (*.dlg,
* shp (ARC/INFO® or Arc Shapefile), *.dxf (AutoCAD®), *.dem).

Levee : A levee/floodwall is a manmade barrier built along a stream to provide protection from
flooding. A levee/floodwall can reduce flood damage by preventing flood stages from
reaching a potential damage area.

Levee Tool: Tool to create, delete, rename, and edit levees. See Appendix G for more details
on creating, deleting, renaming, and editing levees.

Map Windows: A way to graphically display the major components of an HEC-WAT study
(stream alignments, schematics, alternatives, simulations). From these map
windows the user can created, edit, delete, open model editors, or view results.

Maps: A menu where the user can setup map layers and map windows. The user can set spatial
properties; zoom the active map window out to its full extents, add map layers, remove
map layers, open a new map window, adjust the active map windows properties, save
the contents of the active map window as a graphic file, import a stream alignment from
an ArcView® shapefile, import impact areas from an ArcView® shapefile, export a
stream alignment to an ArcView® shapefile, and, export impact areas to an ArcView®
shapefile.

Measure: Measures for HEC-WAT include structural/non-structural measures (flood damage
reduction), and/or ecosystem measures. Structural measures are physical
modifications designed to reduce the frequency of damaging levels of flood
inundation, and include dams with reservoirs, levees, channelization measures,
walls, diversion channels, pumps, bridge modifications, and ice-control structures.
Non-structural measures are activities that reduce flood damage without
significantly altering the nature or extent of flooding (e.g., flood proofing, relocation
of structures, raising structures). Ecosystem restoration measures are physical
modifications or other actions that improve the value and function of an ecosystem
(e.g., channel improvements, removal of drainage structures or levees).

Message Pane: Area of the HEC-WAT framework that contains messages that the HEC-WAT
software provides for informational purposes. The information in the Message
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Pane is a record of HEC-WAT software activity, recording the opening of the
study, opening map windows, accessing DSS, and many other HEC-WAT
activities.

NED: National Economic Development; usually referred to as the NED plan, which is the plan
USACE is required to compute and report. The NED plan provides the greatest
economic benefits. If a plan is recommended, most likely it is the NED plan.

NexGen: Next Generation Software Development Project
Northing: The northward measured distance in common ma projections (Y-coordinate).

Panes: Viewing areas of the HEC-WAT main window that allow viewing of HEC-WAT study
data.

Pan Tool: Tool to move the display area while zoomed in.
PDT: Project Delivery Team

Plan: A set of one or more flood damage reduction or ecosystem restoration measures or
actions designed to operate over a period of time (project life). The plan is inclusive of
the entire study area although it may have a flood damage reduction measure for a single
damage reach.

Plug-In: Provides the ability to access model parameters and view results of a model from
HEC-WAT.

PM: Project Manager

Pointer/Selector Tool: Allows the user to select components for editing and viewing (plots)
data or results.

Project: A man-made structure for the purpose of reducing flood damage or for ecosystem
restoration.

R&U: Risk and Uncertainty

Raster Image: Generally defined as a rectangular array of sampled values (pixels). Each pixel
has one or more number associated with it, generally specifying a color the
pixel should be display in. The raster image formats supported by HEC-WAT
are JPEG format (*.jpg) and Graphics Interchange Format (*.gif). For HEC-
WAT to access these file types an *.img (ASCII text) file must be created by
the user outside of HEC-WAT. The file needs to contain the following lines,
which need to match the easting and northing parameters stated in the Map
Default Properties for StudyName dialog box (Chapter 5, Section 5.2.5).
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Rating Curve: A graphical relationship that yields the stage for a given discharge at a
specific location on a stream or river.

Reservoir: The impoundment created behind dams, or behind navigation locks and dams. For
HEC-WAT a reservoir also includes the dam built on a stream to store water for
uses such as navigation, tribal resources, flood damage reduction, fish and wildlife
habitat considerations, hydroelectric power generation, recreation use, water
quality, water supply, erosion and sedimentation control, and sustaining hydrologic
function on lakes and rivers. The releases from a reservoir can reduce flood
damage by reducing flood stages.

Reservoir Tool: Tool to create, delete, rename, and edit reservoirs. See Appendix G for more
detail on creating, deleting, renaming, and editing reservoirs.

Results: A menu from which the user can select simulations for comparison; and, view results
from HEC-WAT and the individual software applications from within HEC-WAT.

Risk: The probability an area will be flooded, resulting in undesirable consequences.

Risk Analysis: An approach to evaluation and decision making that explicitly, and to the
extent practical, analytically, incorporates considerations of risk and
uncertainty in a flood damage reduction study.

Run: Capability within HEC-WAT that allows the PDT to select the models to execute for a
given event or events.

Schematic: In HEC-WAT, a physical representation of the study and it includes: common
computation points, impact areas, stream alignment, and flood damage reduction
and environmental measures that will be modeled.

Simulation: A combination of an analysis period and event(s) associated with an alternative.

Stage: The vertical distance in feet (meters) above or below a local or national datum
(N.G.V.D. for elevations).

Stage Hydrograph: A graphical relationship of stage as a function of time for a certain
location.

Status Bar: Displays the coordinates of the pointer on a map window. Outside of a map
window it reflects the status of the program.

Stream Alignment: Represents the stream system in the watershed. The alignment indicates
where confluences and bifurcations occur and provides a sense of distance
and scale. In HEC-WAT, stream alignments are composed of a series of
stream elements. See Appendix F for more detail on creating, deleting,
renaming, and editing stream alignments.
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Stream Alignment Properties of a stream alignment that include: line width, color of line,
Properties: font style, etc. See Appendix F for more detail on creating, deleting,
renaming, and editing stream alignments.

Stream Alignment Tool is used to create, delete, and edit the stream
Tool: elements that make up the stream alignments. See Appendix F for more
detail on creating, deleting, renaming, and editing stream alignment.

Stream Element: Segment of the stream alignment that is composed of vertex points, with
the beginning and ending vertex points being stream nodes. Typically
begins or ends at a confluence, bifurcation, or at the boundary of the river
system. See Appendix F for more detail on creating, deleting, renaming,
and editing stream elements.

Streamgage Records: Records of the stream elevation or stage taken at a streamgage location.

Stream Node: The beginning and ending point for each stream element. Stream nodes are also
created where stream elements meet. Also, a stream node can be used to
establish stationing for a stream element. See Appendix F for more detail on
creating, deleting, renaming, and editing stream nodes.

Stream Node Tool: Tool is used to create, delete, and edit stream nodes on the stream
alignment. See Appendix F for more detail on creating, deleting,
renaming, and editing stream nodes.

Stream Stationing: Watershed adopted stations along a stream normally denoted as miles
(kilometers) above the mouth of a stream.

Study: The basic component of HEC-WAT. An HEC-WAT study defines the watershed or
geographic are to be evaluated. The study includes alternative analyses which is the
investigation of with and without-project conditions involving hydrology, hydraulics,
economics, plan formulation and evaluation. In HEC-WAT, the study also includes all
of the necessary information to complete an analysis of a specific geographical area.

Study Pane: Area of the HEC-WAT framework that provides an overview of HEC-WAT
alternatives, simulations, and analysis periods that have been defined for a study.

System Units: This value is used as a label for data entry forms and output reports. Choices
are English or Metric, with the default being English.

Tabs: Provides different views of the available data in an HEC-WAT study. The user can
perform certain operations for a study from the tabs.

Toolbar: Provides quick access to the most frequently used options from the HEC-WAT menu
bar.
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Tools: A menu that provides access to DSS data (HEC-DSSVue); provides access to the
Statistical Software Package (HEC-SSP); allows the user to view general information
about the study; provides options for the HEC-WAT startup and system properties; view
HEC-WAT program activity; and, monitor memory usage.

Top of Levee: Stage at the top of the levee, floodwall or tidal barrier.

Uncertainty: A measure of imprecision of knowledge of parameters and functions used to
describe the hydraulic, hydrologic, geotechnical, and economic aspects of a
project plan.

USGS DEM: The U.Ss Geological Survey (USGS) publishes the file format USGS DEM
(Digital Elevation Map). A raster file format, DEM files usually contain terrain
elevations, but the file format can be used for representing any surface. The
format, published by the USGS, allows internal documentation of coordinate
system, date of publication, etc. These values are referenced horizontally either
to a Universal Transverse Mercator (UTM) projection or to a geographic
coordinate system.

USGS Digital USGS Digital Line Graphs (DLG) are created from two sources using manual

Line Graph: and automated digitizing methods. The two sources are aerial photographs or
cartographic sources. DLG files are vector representations of the data. When
the HEC-WAT interacts with a dlg file it automatically creates a digbin file for
use.

Vertex Point: A point with known coordinates on a stream element in the stream alignment.

View: A menu that allows the user to setup the HEC-WAT main window; the user can select
toolbars and panes; set display unit for plotting and tabulating; and manage layouts for
the HEC-WAT main window.

WAT: Watershed Analysis Tool, see HEC-WAT.
Watershed: The total area of land that drains to a common stream system.

Window: A menu where the user can control the appearance of the map windows in the
Desktop Pane of the HEC-WAT main window.

With Project The economic, performance, and other conditions associated with

Conditions: implementing a flood damage reduction plan. It is compared to the without-
project condition. It includes the base-year and static future analysis year
periods to determine the equivalent values.

Without Project Base alternative in HEC-WAT for evaluating the benefits and performance of

Conditions: potential flood damage reduction plans and represents the conditions of the
study if no actions are taken. The without project conditions includes the base
year conditions and the most likely future year conditions.
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Zoom Tool: Tool that allows zooming in and out of map windows.
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Appendix P

Terms and Conditions for Use

Use of the program is governed by the terms and conditions for use. They limit what can be
done with the program software, waive warranty, limit liability, and indemnify the developers
and the United States government. The program cannot be used unless the terms and conditions
for use are accepted; the full text is given below.

Terms and Conditions for Use

The United States Government, US Army Corps of Engineers, Hydrologic Engineering Center
("HEC") grants to the user the rights to install Watershed Analysis Tool (HEC-WAT) "the
Software" (either from a disk copy obtained from HEC, a distributor or another user or by
downloading it from a network) and to use, copy and/or distribute copies of the Software to other
users, subject to the following Terms and Conditions for Use:

All copies of the Software received or reproduced by or for user pursuant to the authority of this
Terms and Conditions for Use will be and remain the property of HEC.

User may reproduce and distribute the Software provided that the recipient agrees to the Terms
and Conditions for Use noted herein.

HEC is solely responsible for the content of the Software. The Software may not be modified,
abridged, decompiled, disassembled, unobfuscated or reverse engineered. The user is solely
responsible for the content, interactions, and effects of any and all amendments, if present,
whether they be extension modules, language resource bundles, scripts or any other amendment.

The name "HEC-WAT" must not be used to endorse or promote products derived from the
Software. Products derived from the Software may not be called "HEC-WAT" nor may any part
of the "HEC-WAT" name appear within the name of derived products.

No part of this Terms and Conditions for Use may be modified, deleted or obliterated from the
Software.

No part of the Software may be exported or re-exported in contravention of U.S. export laws or
regulations.

Waiver of Warranty

THE UNITED STATES GOVERNMENT AND ITS AGENCIES, OFFICIALS,
REPRESENTATIVES, AND EMPLOYEES, INCLUDING ITS CONTRACTORS AND
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SUPPLIERS PROVIDE HEC-WAT \"AS IS,\" WITHOUT ANY WARRANTY OR
CONDITION, EXPRESS, IMPLIED OR STATUTORY, AND SPECIFICALLY DISCLAIM
ANY IMPLIED WARRANTIES OF TITLE, MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE AND NON-INFRINGEMENT. Depending on state law, the
foregoing disclaimer may not apply to you, and you may also have other legal rights that vary
from state to state.

Limitation of Liability

IN NO EVENT SHALL THE UNITED STATES GOVERNMENT AND ITS AGENCIES,
OFFICIALS, REPRESENTATIVES, AND EMPLOYEES, INCLUDING ITS CONTRACTORS
AND SUPPLIERS, BE LIABLE FOR LOST PROFITS OR ANY SPECIAL, INCIDENTAL OR
CONSEQUENTIAL DAMAGES ARISING OUT OF OR IN CONNECTION WITH USE OF
HEC-WAT REGARDLESS OF CAUSE, INCLUDING NEGLIGENCE.

THE UNITED STATES GOVERNMENT’S LIABILITY, AND THE LIABILITY OF ITS
AGENCIES, OFFICIALS, REPRESENTATIVES, AND EMPLOYEES, INCLUDING ITS
CONTRACTORS AND SUPPLIERS, TO YOU OR ANY THIRD PARTIES IN ANY
CIRCUMSTANCE IS LIMITED TO THE REPLACEMENT OF CERTIFIED COPIES OF
HEC-WAT WITH IDENTIFIED ERRORS CORRECTED. Depending on state law, the above
limitation or exclusion may not apply to you.

Indemnity

As a voluntary user of HEC-WAT you agree to indemnify and hold the United States
Government, and its agencies, officials, representatives, and employees, including its contractors
and suppliers, harmless from any claim or demand, including reasonable attorneys' fees, made by
any third party due to or arising out of your use of HEC-WAT or breach of this Agreement or
your violation of any law or the rights of a third party.

Assent

By using this program you voluntarily accept these terms and conditions. If you do not agree to
these terms and conditions, uninstall the program and return any program materials to HEC (if
you downloaded the program and do not have disk media, please delete all copies, and cease
using the program.)
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