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Foreword

The Hydrologic Engineering Center’'s Watershed Analysis Tool program,
HEC-WAT, provides an interface that will streamline and integrate the
analytical process using the tools commonly applied by the multi-
disciplinary teams of Corps offices. Although the original goal of the WAT
was to help offices perform water resources and/or system-wide studies,
it can also be used for smaller studies as well, like a CAP (Continuing
Authorities Program) study.

The WAT graphical user interface (GUI) integrates software and software
tools that could be used during the analytical process. Software is
incorporated in the WAT through the use of a plug-in. The plug-in
concept means that the WAT does not "know" anything about the
software application code; the individual pieces of software provide the
analytical computations, while the WAT provides the framework to
coordinate the study. The graphical user interface is illustrated and
described in detail in this manual.
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CHAPTER 1

Introduction

The U.S. Army Corps of Engineers (USACE) conducts water resources
management studies. These studies begin with the definition of problems,
issues, and opportunities and continue with various analyses to determine
impacts so that appropriate decisions may be made. The studies often
require hydrologic/hydraulic, economic, environmental, and social impact
analyses. In most cases, varying sections within a district office perform
these impact analyses independently with the reporting and visualization
of modeling results through independent models. For the project study,
coordination, file/data sharing, logistics, reporting of modeling results, and
status reporting are often a problem for the modeling teams as well as
project management.

The Corps determined that there was a need to streamline and integrate the
tools commonly applied by the district and division offices to perform
these analyses so that more efficient and coordinated modeling and
planning may be performed. Modeling teams would benefit because they
would be able to develop their models in a closely coordinated manner,
track progress of other models, and automatically retrieve results from
previous model runs thus assuring a more efficient and coordinated result.
A control and visualization type interface would allow data and results
sharing, common schematic assembly, alternative definition and
representation, model setup, editing and implementation, and direct data
and results visualization. A management team would benefit through the
use of a tool that employs a common interface by being able to track
project status through each modeling component and being able to display
results during public and project status meetings.

1.1 Purpose

The HEC-WAT (Watershed Analysis Tool) program streamlines the
analytical and reporting processes while producing more consistent results
for water resources studies. Software guidelines established at HEC have
been used in the implementation of the WAT. These guidelines facilitate
a common user interface, a common look-n-feel, and provide better
interaction between HEC software in the PC environment. Other HEC
software implemented under HEC software guidelines are: rainfall-runoff
analysis (HEC-HMS), river hydraulics (HEC-RAS), reservoir system
analysis (HEC-ResSim), flood damage analysis (HEC-FDA), flood impact
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analysis (HEC-FIA), statistical analysis (HEC-SSP), and ecosystem
response analysis (HEC-EFM). The WAT software has a windows style
user interface and operates on Windows XP.

The terminology, analysis procedures, and output are consistent with
requirements of ER 1105-2-100, ER 1105-2-101, EM 1110-2-1619, and
other Corps guidance criteria. WAT is designed to facilitate:

The entry of the appropriate data into each of the individual
modeling programs.

Trade-off analyses as all study alternatives will eventually be
created within the WAT using consistent schematics, data, and
tools. Their results will be easier to compare and contrast thus
making the trade-off analysis easier to perform.

The analytical process and enhanced coordination among study
team members, while producing more consistent results, and shared
displays.

The definition of alternatives through schematic representations,
model identification and sequencing, and tabular formats.

The study status by reviewing reports in the WAT. During any
given study, the manager or any other member of the project
delivery team (PDT) will be able to determine the study status.
The reviewing of modeling results at all modeled locations without
the direct knowledge of how any of the individual models develop
those results. Those attending meetings will be able to see the
results directly rather than reading the results from a few locations
in a hard copy report or poster.

1.2 Organization of Manual

The organization of this manual is shown in Table 1.1 (see page 1-3). An
overview of the WAT is described in Chapter 2. The capabilities of the
WAT are described in Chapters 3 through 11.
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Table 1.1

Summary of Contents of User's Manual

If you want to find out... Refer to...
Overview of HEC-WAT Chapter 2
HEC-WAT Framework Chapter 3
How to create and manage studies Chapter 4
How to work with layers Chapter 5
How to create and manage alternatives Chapter 6
How to create and manage schematics — stream
alignment, measures (reservoirs, levees), common
computations points, impact areas Chapter 7
How to create and manage analysis periods and
events Chapter 8
How to create and manage simulations — program
order, model linking Chapter 9
Computes and Alternative Analysis Chapter 10
Model Results Chapter 11
Concept of plug-ins Appendix B
Tools available from the WAT Appendix C
How to setup the coordinate system for map layers | Appendix D
Map editors Appendix E
Using the Color Chooser Appendix F
How to use HEC-DSSVue Appendix G
Glossary Appendix H
How to edit model data Appendix I
HEC-ResSim Plots Appendix J
Printing and Copying Data Appendix K
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CHAPTER 2

Overview of HEC-WAT

The HEC-WAT program provides a Graphical User Interface (GUI) that
streamlines and integrates the tools commonly applied by the Corps
District and Division offices so that more efficient and coordinated
modeling and planning may be performed. The WAT GUI provides
dialogs for file management, data entry and editing, and viewing output.

2.1 Overview

The WAT is a tool that will help in the performance of water resources
studies (Figure 2.1), whether they are CAP (Continuing Authorities
Program) studies or large comprehensive studies. A WAT study is
comprised of alternatives and analysis periods, with the combination of
these two items creating a simulation. Computations executed in the
WAT are performed through simulations.

The HEC-WAT
software
streamlines
and integrates

tools
commonly / \

WAT Study

used by the

Corps District Without Project . Analysis Analysis
and Division Conditions Alternative B Period1 Period2
offices so that

more efficient
and
coordinated
modeling and
planning may
be performed.

Figure 2.1 A Typical HEC-WAT Study

It allows the Corps and its partners and stakeholders to conduct their
studies in a coordinated fashion. The WAT interface streamlines and
integrates a water resources study using software commonly applied by
the multi-disciplinary teams that comprise a typical Project Delivery Team
(PDT). The WAT is not replacing existing software but rather it's an
interface that allows unique pieces of software to work together. Software
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Software
currently
implemented in
the WAT,
includes:
HEC-HMS
HEC-SSP
HEC-RAS
HEC-ResSim
HEC-FIA
HEC-DSSVue
HEC-EFM

2.2

such as Hydrologic Modeling Systems (HEC-HMS), Statistical Software
Package (HEC-SSP), River Analysis Systems (HEC-RAS), Reservoir
System Simulation (HEC-ResSim), Data Storage System Visual Utility
Engine (HEC-DSSVue), Flood Impact Analysis (HEC-FIA), and
Ecosystem Functions Model (HEC-EFM) are currently implemented
within the WAT. This coordination allows a study team to perform many
of the necessary hydrologic, hydraulic, environmental, and planning
analyses all orchestrated from a single interface.

Coordination begins as each model uses the common schematic that is
built within the WAT interface. The common schematic demands that
each team use the same nomenclature for each of their models and
alternatives. The individual models can be built and edited inside or
outside the WAT and model results are viewed from the WAT by
selecting the elements found on the schematic. Once the models are
located within the WAT, the models can be run in sequence. The storage
of data is organized by DSS and a simple DSS linking device is used to
connect the models. The models themselves, the input data, and the
results are all stored in the 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 at
the same time making alternative analyses and selection easier.

A common, central framework is provided through the WAT. From the
framework, GIS based layers can be loaded such as shapefiles and DEMs;
stream networks and schematics can be established; locations (common
computation points) can be identified where models would share
information; the modeling programs and their sequence order are defined;
existing models are imported; and new models are developed. The WAT
framework will meet the following objectives: organize and develop
alternatives; access modeling programs directly; and, view and compare
alternative results.

Identify a WAT Study

An issue at the beginning of any project study (i.e., reconnaissance, or
feasibility) is the definition, study extent, and representation of
alternatives. The WAT helps to alleviate this issue by allowing the project
study team to jointly define alternatives through schematic
representations, model identification and sequencing, and tabular formats.

The study team, under the direction of a Project Manager (PM), will start
the analysis process by meeting to acquaint themselves with the type and
location of study to be conducted (i.e., reconnaissance, feasibility,
watershed, restoration). A typical study team could be composed of a PM,
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A study, in the
WAT isa
combination of
the data and
models and
events
required to
analyze a
specific
geographic
area.

GIS specialist, hydrologist, hydraulic engineer, water manager (reservoir),
economist (flood damage), biologist (water quality), and planner.

The team will determine what data or models already exist and what data
and models will need to be built. With the WAT, there is no extracting or
copying of other data to a DSS file before a simulation is computed.
Therefore, you need to be sure if your study area requires the use of
observed data, historical, or other model data, that this data is stored in one
DSS file. This requirement is based on the way the WAT links model
alternatives together and simulations are computed.

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

With the study area defined, the study team needs to find out if any
models 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
should identify, name, and gather information for the additional
alternatives. These alternatives could include the use of additional flood
damage reduction measures, environmental features, or simply represent
future conditions. The benefit of the WAT is that each of the modeling
teams will be able to use the identical schematic to perform their modeling
and naming will be consistent across all models. Each alternative will be
tied to a given schematic. Therefore, the alternative definitions will be
fully coordinated making for more consistent modeling and results.

2.3 Create a WAT Study

After the study team has identified the study area, then a WAT study can
be created (see Figure 2.1, page 2-1). A study, in the WAT is a
combination of the data and 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 stream alignment, and the
flood damage reduction and environmental measures that will be modeled.
One individual from the study team will build the schematic for the base
alternative. The first basic item of a WAT schematic is the stream
alignment; this is usually created from importing information from a map
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A schematic is
a physical
representation
of a stream
alignment, and
the flood
damage
reduction and
environmental
measures that
will be
modeled.

layer (shapefile). Once a stream alignment has been built, then common
computation points, and existing flood control or restoration measures,
will be added to the schematic that will be shared 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. should be added to the study.

By default, the WAT creates the base alternative — Without Project
Conditions. The study team has probably defined other alternatives that
can be created, as well (Figure 2.2). An alternative in the WAT is a way
to group a schematic with different operations and model parameters.

An alternative
inthe WAT isa
way to group a
schematic with
different
operations and
model
parameters.

Analysis
periods define
the time
window and
events that
could be
associated
with an
alternative.

Alternative C
(e.g. new reservoir)

Without Project
Conditions

Alternative B
(e.g. re-operation)

Stream
Alignment

Stream
Alignment

Impact
Areas

Impact
Areas

Computation
Points

Computation
Points

Figure 2.2 Relationship of Alternatives and Schematics

Once an alternative is created, the next step is to create analysis periods.
Analysis periods define the time window and events that could be
associated with an alternative. An event 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 alternatives and analysis periods have been defined in the WAT,
existing models that have been identified for the study can be brought into
the WAT either by importing or copying the files into the WAT directory
structure. If models are to be built, the WAT provides two options. One
is that you can create the models through the WAT by accessing the
individual pieces of software directly from the WAT. The other option is
for you to copy the files created by the WAT to your computer, and then
return the files to the WAT study once you are finished with the modeling.
For example, if the RAS model for a study needs to be built, from the
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WAT directory structure there is a RAS folder which contains the default
RAS files for the study. You can copy these files to your own computer,
create the RAS model, and then copy the files back to the WAT study.

Once all the models have been added to the WAT study, simulations
(Figure 2.3) can be created. A simulation is a combination of an analysis
period and event(s) associated with an alternative. For each of these

A simulation is N Conditions
a combination 8 Period/Eventl

of an analysis
period and
event(s)
associated
with an
alternative.

Simulation Simulation

Without Project
Conditions-AP-Event1

Alternative B-AP-
Eventl

Figure 2.3 Relationship of Alternatives and Analysis Periods to Simulations

combinations, models will need to be selected, the simulation will be
computed, and results will be reviewed. The process is then repeated for
the other identified alternatives, and after several WAT simulations,
alternative result comparison can be reviewed.

2.4 Starting the WAT

When starting the
WAT, double-click the
HEC-WAT 1.0 Beta
icon on your desktop,
or from the taskbar
click Start, point to All

HEC-WAT

Version 1.0 Beta
March 4 2008

Prog rams, point to :—|y;:!trotlogfic I‘Eﬂr;gtineeRring Center
: nstitute for Water Resources

HEC’ p0|nt to HEC- US Army Corps of Engineers

WAT 1.0 Beta, and 609 Davis Street

then click HEC-WAT Davis, CA 95616

1.0 Beta. The splash

- s
S\I,?AI\C-)? bc:)l( for the':' g,cEngmeermgCemer hitp:/Avww.hec usace.army.mil
2.4) will open (Figure Figure 2.4 HEC-WAT Splash Dialog Box

The splash dialog box (Figure 2.4) will appear for a few seconds, and then
the main window of the WAT will appear. You are now ready to start
using the WAT.
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CHAPTER 3

HEC-WAT Framework

For HEC-WAT, a study is a combination of the data and models and
events required to analyze a specific geographic area. A study will
include all of the background maps needed for the spatial configuration,
the stream system associated with the watershed, measures (e.g.,
reservoirs, levees), gage locations, impact areas, hydrometeorological
data, and models for the study.

3.1 Overview

The *"'plug-in"
concept allows
the WAT to
remain
oblivious to the
computing
requirements
of the
individual
pieces of
software, but
provides an
analysis
framework for
the programs.

The WAT is an interface that streamlines and integrates a water resources
study using software commonly applied by multi-disciplinary teams. The
WAT is not replacing existing software but rather provides an interface
that allows unique pieces of software to work together. Software such as
HEC-HMS, HEC-SSP, HEC-RAS, HEC-ResSim, HEC-DSSVue,
HEC-FIA, and HEC-EFM are currently implemented within the WAT.
The integration of the programs and tools is accomplished through the use
of a concept called a "plug-in". The "plug-in" concept allows the WAT to
remain oblivious to the computing requirements of the individual pieces of
software, but provides an analysis framework for the programs. A "plug-
in" can provide the ability to access model parameters and view results of
a model from the WAT framework. In other cases the "plug-in" only
provides the viewing of results, with the changing of model parameters
being done outside of the WAT.

The common framework provides the user with the ability to load GIS
based layers such as shapefiles and DEMs; stream networks and
schematics can be established; locations where programs would share
information (common computation points) can be identified; the programs
and their sequence order are defined; existing models are imported; and
new models are developed.

3.2 WAT Main Window

The WAT main window (see Figure 3.1, page 3-2) displays the framework
for the WAT that will allow you to enter data, review data, create
alternatives, run simulations, and view results. The main window is laid
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Figure 3.1 HEC-WAT Main Window
out in panes along with a desktop area (Figure 3.1) for viewing results
from a common schematic.
The Title Bar (Figure 3.1) displays the WAT study title. After a study is
opened, the name of the study will appear here. The Menu Bar contains
The WAT main the following menus:
window ] . . .
displays the File This menu is used for study management (creating,
framework for opening, closing, saving, details); print the active map
the WAT that window, importing model alternatives (ResSim, RAS,
will allow you FIA), exporting model alternatives (Version 1.0), open
to enter data, . .. .
review data recent studies, and exiting the WAT. The following
create ' commands are available: New Study, Open Study,
alternatives, Close Study, Save Study, Study Details, Print Map,
run Import, Recent Studies and EXxit.
5|mulgt|0ns,
?:fu;'tfw Edit From this menu you can manipulate alternatives and
simulations, set the program order, link the individual

models, and access the individual program editors.
Available commands are: Alternative and Simulation
Manager, Program Order, Model Linking Editor,
HMS, ResSim, RAS, FIA, and EFM.
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View

Maps

Compute

Results

Tools

This menu is used to setup the WAT main window, you
can select toolbars and panes, set display units for
plotting and tabulating, create and use layouts of the
main window, and manage layouts which will be
available in Version 1.0. Available commands are:
Toolbars, Study Pane, Messages, Status, Set Display
Units, Save Layout, and Restore Layout.

From this menu you are setting up map layers and map
windows. You 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 window's properties, save the
contents of the active map window as a graphics 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.
Available commands are: Default Map Properties,
Zoom To All, Add Map Layers, Remove Map Layers,
New Map Window, Map Window Properties, Save
Map Image, Import, and Export.

This menu is used to compute individual simulations,
compute multiple simulations, compute by individual
programs, and view the compute log for the active
simulation. Available commands are: Compute
Manager, Compute, and View Compute Log.

From this menu you can select the simulations for
comparison, and view results from the integrated
software. This menu is only available when a schematic
map window is active. Available commands are:
Alternative Comparison Manager, HMS, ResSim,
RAS, and FIA.

This menu provides access to DSS data (HEC-DSSVue);
access to the Statistical Software Package (HEC-SSP);
access to the HEC-GeoRAS and HEC-GeoHMS
software packages; allows creating and editing of scripts
(Version 1.0); provides options for WAT startup, setting
system properties, viewing threads, setup simulation and
compute color, and plug-in information; customize
menus and toolbars, view WAT program activity, and
monitor memory usage. Available commands are:
HEC-DssVue, HEC-SSP, HEC-GeoHMS,
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3.2.1 Toolbar

Window

Help

HEC-GeoRAS, Options, Customize, Console Output,
and Memory Monitor

From this menu you control the appearance of the map
windows in the Desktop Pane (see Figure 3.1, page 3-2)
of the WAT main window. You can organize all of the
currently opened map windows in either a vertical or
horizontal tile, place one map window on top of the next
in a cascading fashion, bring the next map window in the
list of currently opened map windows to the top, bring
the previous map window that was on top to the top,
provide a list of the currently opened map windows, and
a sub-menu of all the currently opened map windows.
Available commands are: Tile, Cascade, Next
Window, Previous Window, Window Selector, and
Window.

From this menu you can view this User's Manual, install
the example study (Bald Eagle), connect to the HEC
web page, connect to the HEC-WAT web page, and
display current version information about the WAT.
Available commands are: User's Manual, Install
Example Study, HEC Website, HEC-WAT Website,
and About HEC-WAT.

The toolbar area of the WAT main window (see Figure 3.1, page 3-2)
provides quick access to the most frequently used options from the WAT
menu bar. There are five available toolbars from the main toolbar:

Toolbars
provide quick
access to
frequently used
options in the
WAT. There
are five toolbars
available:
Standard
WAT Tools
Management
Tools
Tools
Programs

Standard

WAT Tools

There are four tools available from the Standard
Toolbar (Figure 3.2). The tools allow you to open a
study, close a study, save a study, and print the

= o 3 S
Figure 3.2 Standard Toolbar

currently selected map window. These tools have the
same function as the items under the File menu (see
Section 3.2, page 3-2).

There are three tools available from the WAT Tools
Toolbar (see Figure 3.3, page 3-5). The tools allow
you to manipulate alternatives, analysis period, and
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simulations (Alternative

and Simulation Manager, : N S
see Chapters 6, 8, and 9); set  Figure 3.3 WAT Tools
the program order for the Toolbar
WAT (Program Order dialog box, see Chapter 9,
Section 9.2, page 9-1); and, link the individual model
alternatives (Modeling Linking Editor, see Chapter 9,
Section 9.5, page 9-29).

Management There are two tools available from the Management

Tools

Tools

Programs

Tools Toolbar (Figure 3.4). The first tool allows you
to compute simulations I

(Compute Manager, see -
Chapter 10, Section 10.1.1, Figure 3.4 Management
page 10-1); and, the second Tools Toolbar
tool is for setting up

comparisons of simulation results (Alternative
Comparison Manager, see Chapter 10, Section
10.2.1, page 10-7).

There are four tools available from the Tools Toolbar
(Figure 3.5). The tools allow you to access DSS data
(HEC-DSSVue, see
Appendix G); access the L @ ; ﬁ
Statistical Software Package .

(HEC-SSP, see Appendix C, Figure 3.5 Tools Toolbar
Section C.1, page C-1); access the geospatial hydraulic
tool HEC-GeoRAS (see Appendix C, Section C.2, page
C-3); and, access the geospatial hydrology tool
HEC-GeoHMS (see Appendix C, Section C.3, page
C-4).

There are four tools available from the Programs
Toolbar (Figure 3.6) that represent the individual
software programs available from the WAT:

MdEE R
Figure 3.6 Programs Toolbar

HEC-HMS, HEC-ResSim, HEC-RAS, HEC-FIA, and
HEC-EFM. These buttons allow you to directly execute
the selected software program from the WAT.

To toggle these toolbars on and off, on the View menu, point to Toolbars,
and select the toolbar you which to toggle on and off.
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3.2.2 Panes

Panes are viewing areas that allow you to view WAT study data at the
same time or to display different, yet simultaneous, views of WAT study
data. The WAT main window has four main panes. The panes are:

Study  This pane (Figure 3.7) provides an overview of WAT

Pane alternatives, simulations, and analysis periods that have been
defined for a study. A WAT alternative is a way to group a
schematic with different operations and model parameters.

In the WAT
graphical user
interface, panes
are viewing
areas that allow
the user to view
study data.
There are four
main panes:
Study Pane
Content Pane
Desktop Pane
Message Pane

The Study
Pane provides
an overview of
WAT
alternatives,
simulations,
and analysis
periods that
have been
defined for a
study.

e Bald Eagle
=% Alternatives
—A Without Project Caonditions
=3 Simulations (12)
------
------ Wyithout Praject Conditions-2004 Flood
------ Without Project Conditions-Frequency Based Events-2-yr
------ Without Project Conditions-Freguency Based Events-9-yr
------ e wiithout Project Conditions-Frequency Based Events-10-yr
------ = wiithout Project Conditions-Fraquency Based Events-25-yr
------ J wiithout Project Conditions-Freguency Based Events-50-yr
------ I wiithout Project Conditions-Frequency Based Events-100-yr
------ = wiithout Project Conditions-Fraquency Based Events-250-yr
------ [ wiithout Praject Conditions-Freguency Based Events-500-yr
------ = wiithout Project Conditions-Period of Record-Historic
------ = wiithout Project Conditions-Period of Record-Global
----- : v Schematic:without Project Conditions
-3 Maps
= & without Levee
#1039 Sirmulations (12
e ¥ Schematicwithout Levee
"‘J Maps
= &4 Reservoir Re-0p

#-119) Sirmulations (4)

e ¥ Schematicwithout Project Conditions

-2 Maps
=) Analysis Periods

g/ 1893 Flood

4/ 2004 Flood
¢ Freguency Based Events
¢/ Feriod of Recard

+
+
-

Figure 3.7 Study Pane

Analysis periods define the time windows and events that
could be associated with an alternative. Simulations are
combinations of analysis periods and events, associated with
an alternative. A simulation will be computed and results
will be reviewed. Once a simulation has been computed,
you can visually tell the status of the compute (from the
Study Pane).

The Study Pane (Figure 3.7) acts like an explorer tree in the
study. The top level is the study, the next level lists the
alternatives, and the final level lists the analysis periods.
Under the alternatives level is where the simulations for
each defined study alternative are located. Each alternative
also contains a schematic and associated background maps.
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Content The Content Pane (Figure 3.8) provides details on the
Pane selected WAT component in the Study Pane. For example,

Wyithout Project Conditions-1933 Flood

A Alternative: Without Project Conditions
Analysis Period: 1993 Floaod
hlodels

b éRun1

. StdOproDiv
o Existing Conditions

------ ﬂ Without Froject Conditions

& Time Window

----- @ Start 26 Novermnber 1993, 06:00

-4 End: 30 December 1993, 24:00

# Run Directory: runsfithout_Project_ConditionsM 993_Floods
& Computed

Figure 3.8 Content Pane

in Figure 3.7 (page 3-6), a WAT simulation has been
selected — Without Project Conditions-1993 Flood. The
Content Pane (Figure 3.8) displays the elements of that
simulation. Information includes the alternative, the
analysis period, 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.

Desktop This pane (Figure 3.9) is where the different map windows

Pane (see Section 3.2.4, page 3-10) available from the WAT will
display. For example, in Figure 3.9, the Desktop Pane
contains a map window of a selected simulation and a map

The Desktop
Pane is where
the different
map windows
are displayed
in the WAT.

=Y

o4
,
@.
.-
L3
m
0

Figure 3.9 Desktop Pane

window of a selected schematic. These two map windows
provide the user with a graphical representation of a
simulation and a schematic, respectively.
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Message The Message Pane (Figure 3.10) contains messages that the
Pane WAT program is providing for informational purposes. The
information in the Message Pane is a record of the WAT

T ST e T T R T e T
Plugin ResSim opened Bald_Eagle

Plugin Fl& opened Bald_Eagle

Plugin HEC-S5F created Bald Eagle

Stream Alignments added to Simulation: Without Project Canditions-2004 Flood
Without Project Conditions-2004 Flood added to Simulation: Without Project
Conditions-2004 Flood

Map Ci/Docurments and Settings/gOhecprb/My
DocumentsMAWAT_Studies_May2007/Bald_Eagle/maps/BaldEaglelmpactAreas. shp
added tn Simulatinon WWithnut Project Conditions-2004 Flond v

Figure 3.10 Message Pane

S

program activity, recording the opening of a study, opening
map windows, accessing DSS, and many other WAT
activities.

3.2.3 Tabs

The WAT tabs provide different views of the available data in a study and

Tabs are a users can perform certain operations for a study from the tabs. There are
WAT graphical five tabs:
user interface
item that Study  The default tab (see Figure 3.1, page 3-2) which provides
g{f‘;:;gﬁfviews a view of study data. Also, you can create, edit, and delete
of data and alternatives, analysis periods, events, and simulations.
depending on
the tab the Analysis  The Analysis Tab (Figure 3.11) provides a view for
user can comparing results for the selected analysis group. You
Eg:{glrrzn can select which alternatives to compare, which alternative
operations. will be the base alternative, and select analysis groups.
There are five
tabs: 4

Study e o B

Analysis

Maps

Schematic

Files

Figure 3.11 Analysis Tab
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Maps

Files

The Maps Tab (Figure 3.12) provides a view of the
selected map window; this includes the map layers, stream
alignment, and information specific to what is being
displayed by the selected map window.

Figure 3.12 Maps Tab

Schematic The Schematic Tab (Figure 3.13) is where the schematics

are created, edited, and deleted.

e B Vew PMge Compis Tock ot
FaWdas fifa.malBES SDEE®

b s e
=eTh

o
Bkl bl Al s st
e et i

el

Figure 3.13 Schematic Tab

The Files Tab (see Figure 3.14, page 3-10) provides a
view of the files and directory structure of the currently
opened WAT study.
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Fia D Ve Mgw Compus Beads Tak Wnoos b

FaEsdifFamalES SR

o e
T . B Eage sy ] St Wikhenst Prs et Coseitions 1993 oot

- B et s st
* Bk ageSiinas.she
.

b s
* wramOune gt

The Files Tab
provides a view
of the files and
directory
structure of the
currently
opened WAT
study.

Coermeamy 10000

Figure 3.14 Files Tab

3.2.4 Map Windows

Map windows (Figure 3.15) are a way to graphically display stream
alignments, schematics, alternatives, and simulations. From an alternative
map window you can open editors and view results. A schematic map

K simulation: Without Project Conditions-1%%3 Flood

Map windows
graphically
display the
major
components for
a WAT study
(i.e., stream
alignments,
schematics,
simulations,
etc.).

Figure 3.15 Map Window

window allows you to edit, modify, and delete measures, common
computation points, impact areas, and make adjustments to the stream
alignment. The simulation map window (Figure 3.15) is where you can
edit individual model parameters and view results.
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Opening Map Windows

A Simulation
Map Window
is where a user
can visualize a
simulation, edit
individual
model
parameters,
and view
results.

There are three ways to open map windows in the Desktop Pane (see
Section 3.2.2, page 3-7), you can drag-n-drop a stream alignment,
schematic, alternative, or simulation to the Desktop Pane; 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 with drag-n-drop:

1.

From the Study and Schematic Tabs (see Section 3.2.3, page 3-8)
you can drag-n-drop stream alignments, schematics, alternatives, or
simulations on to the Desktop Pane.

For example in Figure 3.16, from the Study Tab, click on the
Without Project Conditions-1993 Flood simulation, holding down
the mouse key (left), drag the simulation to a blue area on the

R Hic viaT - Batd Eagle
Fle Edb View Mags Comgudo

FadsMifrae AlEE SOER-

e Gald
&%

Took Wiedew e

i Simutation: Without Project Conditions 1593 Flood

Without Progect Conditions-1393 Flood

Study | Anasls | Mags | Schomate | Files

Cotrdingdes. 1910725 gas, 410961 norh

Figure 3.16 Drag-n-Drop a Simulation Map Window on the Desktop Pane

Desktop Pane. Release the mouse key, and a map window will
open displaying the elements for the simulation Without Project
Conditions-1993 Flood (Figure 3.16).

To open a map window by double-clicking:

1.

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

For example, in Figure 3.16, from the Study Tab, double-click on
the Without Project Conditions-1993 Flood simulation. A map
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window (see Figure 3.16, page 3-11) will open displaying the
elements for the simulation Without Project Conditions-1993
Flood.

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.

2. For example, in Figure 3.16, from the Study Tab, right-click on the
Without Project Conditions-1993 Flood simulation. From the
shortcut menu, click Display in Map Window, a map window (see
Figure 3.16, page 3-11) will open displaying the elements for the
simulation Without Project Conditions-1993 Flood.

New Map Window

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

To create a map window:

1. On the Maps menu, click New Map Window, in the Desktop Pane
a Map Window will open (Figure 3.17), with the map layers for the
study loaded.

K Hic viaT - Batd Eagle
Fie Edb Vew Mxs Comguto Todk Wrdow Help

FaHsMifra AR EDBER

e Gald Eagle
&%

The WAT
allows a user
to build a map
window. From
the Study and | 3D
Schematic b D aseoont
Tabs, the user
can add stream
alignments,
schematics,
alternatives,
and
simulations.

Figure 3.17 New Map Window
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A Schematic
Map Window
is where the
user
graphically can
edit, modify,
delete
measures,
common
computation
points, impact
areas, and
make
adjustments to
the stream
alignment.

A WAT
alternative is a
way to group a
schematic with
different
operations and
model
parameters.

From the Study and Schematic Tabs you 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

T
LB Setwmatie: Without Prajeet Comditin

(x)
@
[
+
(4],
@)
[l
<)
3l
m
I3
0

Figure 3.18 Drag-n-Drop a Schematic on a New Map Window

schematic, holding down the mouse key (left), 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
3.18).

Another way to add alternatives and simulations is from the Map
Window (see Figure 3.17, page 3-12). To add an alternative, from
the Alternatives list (Figure 3.19) select an alternative, the
elements that make-up the selected alternative will now display in

i Alternative: Without Project Conditions

Alternatives ‘thoutproiectCondmons + | Simulations v

Without Project Conditions-1993 Flood
Without Project Conditions-2004 Flood R
Without Project Conditions-Frequency Bas

o W\thoutPro]ectConwtmns-Frequency Bas
} . [Without Project Conditions-Frequency Bas
."'7 ifa ok JWVithout Project Conditions-Frequency Bas

Without Project Conditions-Frequency Bas »

v (‘%
4
LA K ezt

Figure 3.19 Setting Up a New Simulation Map Window

5%
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Simulations
are
combinations
of analysis
periods and
events,
associated with
an alternative.

the new map window and the map window will now be an
alternative map window.

4. To add a simulation, from the Simulations list (see Figure 3.19,
page 3-13) select a simulation (an alternative must be selected first
for the Simulations list to be active), the elements that make-up the
selected simulation will now display in the new map window and
the map window will now be a simulation map window (see Figure
3.16, page 3-11).

5. You can save the map window by saving the study. This means
that the next time you open the study the map window you just
created will display.

Detaching a Map Window from the Desktop Pane

Detach Map
Window
Tool

B

From the WAT, when you open a map window, the map window is
confined to the Desktop Pane of the WAT main window. When you have
several map windows open, you can use commands (see Section 3.2, page
3-4) to arrange the map windows, but being able to view several map
windows for comparison and presentation becomes difficult.

The WAT allows you to detach a map window from the Desktop Pane,
and then you can move that map window outside of the WAT. This gives
the user the ability to manipulate the map window anyway needed for
better presentation and communication. From a map window (see Figure
3.19, page 3-13), in the bottom right corner, there is a Detach Map
Window Tool [E, click the Detach Map Window Tool, and the tool
changes to @), now you can move the map window anywhere you like in
your available display area. Clicking the Detach Map Window Tool will
return the map window to the Desktop Pane on the WAT main window.

Properties of a Map Window

The properties of a map window basically are the geographic extents (see
Chapter 5, Section 5.2.5, page 5-7), the zoom factor, the available map
layers, the grid, and the background color. The Map Window Settings
dialog box (see Figure 3.20, page 3-15) provides this information and
allows you to edit some of the properties.

To edit and view map window properties:

1. On the Maps menu, click Map Window Properties, the Map
Window Settings dialog box will open (see Figure 3.20, page
3-15).

2. From the Current View Extents box, you can view the extents of
the map window and the current zoom factor.
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The extent
values indicate
the location of
the left, right,
bottom, and top
borders of the
grid in the
active map
window.

¥ | Map Window Settings @

Current View Extents:

The map layers
associated with the
active map window
are listed in the
table on the Map
Window Settings
dialog box (Figure
3.20). You can
remove a map layer
from the active map
window by clicking
on the Selected (4] Draw Grid

column. For Background Color. [

example, in Figure Lok J
3.20, ifyoudo not  Figure 3.20 Map Window Settings Dialog Box
want to display the

map layer associated with the impact areas, click the cell in the
Selected column associated with BaldEaglelmpactAreas.shp. Click
OK, the Map Windows Settings dialog box will close, and the
map layer will no longer display in the active map window.

By clicking Draw Grid (Figure 3.20) you can turn on and off the
grid that is displayed in the active map window.

The default background color for the active map window is white,
by clicking Background Color; a Color Chooser dialog box will
open (Figure 3.21). :

From the Swatches
Tab click on a color,
click OK, the Color
Chooser dialog box
(Figure 3.21) 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.

Easting: Morthing:

Minirmurm: 1853233 Minirnurm: 196928, 635

Maximum 2137797.25 Magimum: 397496, 928

Current Zoam: 1.000

o

Selecte Map Layers
EaldEaglelmpactireas.shp
BaldEagleStreams.shp
streamOutlines. dlghin

subbasinOullines.dlghin

EEEE

Cancel ]

Fecent:

Freview

D Sample Text Sample Text

[ Ok H Cancel ” Reset ]

Figure 3.21 Color Chooser Dialog Box

Saving Map Windows to a Graphics File

The WAT will allow you to save the active map window to a graphics file
for inclusion in reports and presentations. The WAT has three possible
formats: Windows Metafile (*.wmf), JPEG (*.jpg, *.jpeg) and Portable
Network Graphics (*.png) which is the default.
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To create a graphics file of the active map window:

1. On the MapS HSave El
menu, click Save Save in: |[L) My Documents v 2 rEE
Map Image, the L:ﬁ Name Size| Type
Save Browser wreent | S Foroder B
1 1 i ]
WI” Open (Flgure = = gzll(:éagleDala_For_WAT ::2 2132:
322) La ) CodeBasek Fila Folder
Desktop 2 cwms File Folder
2_ Browse to Where o 2 CwWiS_Usershanual F?Ie Folder
s [ CWWMS_1.03.02.0004 File Folder
~vallabl you want to save —nT/ gcwms_\n.m.nu.nnza File Folder
. . . i CVWMS_1 04.01.0003 File Folder
val a € . the flle, in the File Documents | | 3 CIAWMS_\1.04.01.0008 File Falder
graphlcs file 53 CWMS_v1.04.02.0001 File Folder
formats are: name box type a :ﬁ'_ﬂ [ CYMHS_V1.05.01.0008 File Folder
* wmf name. From the wy Compter | = CLE e Yt oo @
. . . -
*ipg Files of type list <
JPEY
: select the graphics | mwetwon :
*_png file type you Want Places Files oftype: | Partahle Network Graphics (*png) % -_Cancel
Figure 3.22 Save Browser
to create.

3. Click Save, the
Save Browser will close, 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.

Printing a Map Window
From the WAT you can print the contents of the active map window.
Make sure you have the correct map window that you want to print before

executing the following steps:

1. On the File menu, click Print Map, a standard system Print dialog
box will open (Figure 3.23).

Print

Prirter

Name: | - | Propetties..

Status: Fieady
Type: HF Lazer)et 2200 Senez PCLE
Where:

Comment: [~ Print to file

Privit ranige Copies

= Al Number of copies: 1 EI:

" Pages from: |1 o [9935
- I
aK | Cancel

Figure 3.23 Print Dialog Box
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3.3

2. You can choose a print from a list of system printers, set options for
the selected printer, print to a file, select number of copies, and
enter a print range.

3. Click OK, the Print dialog box will close, and output of the map
window will print on the selected printer. See Appendix K for
further details on printing from the WAT

Plug-Ins

The primary purpose of the WAT is to streamline and integrate a water
resources study using software commonly applied by multi-disciplinary
teams. The integration of the models and tools is accomplished through
the use of a concept called a "plug-in". By using the "plug-in" concept the
WAT incorporates individual pieces of software such as our suite of
software (HEC-RAS, HEC-HMS, HEC-ResSim, HEC-EFM, HEC-FIA,
and HEC-FDA) and allows them to work together in a coordinated fashion
so that water resources, economic, and environmental decisions can be
made from the same interface.

The "plug-in" concept allows the WAT to remain oblivious of the
computing requirements of the individual pieces of software, but provides
an analysis framework for the models. A "plug-in" can provide integrated
schematic elements, access to model editors, access to model results, and
the ability to perform model computations all from the WAT framework.
For further details on the "plug-in" concept, see Appendix B.
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CHAPTER 4

Creating and Managing Studies

Data management by HEC-WAT is largely done behind the scenes. Files
are automatically created and named by the WAT to store information.
Simulation information is stored in an HEC-DSS New Study...
file, while general information, alternative
descriptions, and simulation descriptions are all
stored in ASCII text files. &} Close Study

Cpen Study ...

E Save Study

4.1 Managing Studies

Skudy Details. ..
In the WAT, the set of files associated with a

particular water resources study is called a study. & Print Map...

The WAT creates a directory (folder) with the

study name specified, and stores all the files Import g
associated with the study in that directory. b

Commands available in the File menu (Figure 4.1) Recent Studies b

allow you to create a new study, open an existing
study, close the current study, and save the current
study.

Exit

Figure 4.1 File Menu
Commands

4.1.1 Creating a New Study

To create a new study:

1. Onthe File menu, click New Study, the Create New Study dialog
box will open (see Figure 4.2, page 4-2).

2. Onthe Create New Study dialog box, enter a name (required) in
the Study Name box, and in the Description box, enter a
description (optional, but recommended) for the new study.

3. Inthe Directory box, either enter the name of the directory where
you want to store your WAT study, or click [], and an Open
Browser (see Figure 4.3, page 4-2) will open. You can navigate to
the directory you want to store the WAT study on your computer or
network.
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A study in the
WAT is a set of
files associated
with a
particular
water
resources
study.

Ed Create New Study @|

Study Mame: | gald Eagle
Description:  |Bald Eagle Creekwater resources study. =)

Diractory: CADocuments and SetingstafiMy Docurnentsiexarnples, ()
Unit System: | English x

Create Default Alternative ’ Add Map Layers.. ]

Select Default Alternative Mame
() Existing Conditions

(=) Withaout Project Canditions
) Alternative 1

) Other:

[ Ok l [ Cancel ]

Figure 4.2 Create New Study Dialog Box

The WAT Kdopen 5
creates a default ook | evamples ¥ 2 oEE
alternative — e

Without Project Dacoment

Conditions. If @

you want the peskios

default 7]

alternative to Dasuments

have a different L

name you have ycemeter

several choices, My::;n%m Flename: | CaDocuments and Setingsboothy Documenislerami
including Other Places | Files o ye: v
(Figure 4.2) Figure 4.3 Open Browser

which allows you

to name the default alternative anything you want. If you don't
want to create a default alternative, select Create Default
Alternative.

You can add map layers (see Chapter 5) to your study if you wish.
Click Add Map Layers, the Select Map to Add browser will open
(see Figure 4.4, page 4-3). If you want the WAT to copy the map
layers to the study directory (maps folder) click Create Copy.
Select the desired map layers and click Open. The Select Map to
Add browser (see Figure 4.4, page 4.3) will close.

Click OK, the Create New Study dialog box will close (Figure
4.2). The WAT main window will now have the name of the study
in the title bar.

A schematic map window will open in the Desktop Pane (see
Chapter 3, Section, 3.2.2, page 3-7) and in the Study Pane (see
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Chapter 3, Section
3.2.2, page 3-6) e ,‘ R
the study name D ) o
and the default pocumerts
alternative will be | (&
displayed. .
8. A directory with ol
the study name e
and associated Wcin!ﬁfm
files will be L)
created for the Mva‘aegzrk ::W ::ﬂ”;;:"eamc’”"‘”es"'g” e ”'i -_
study. For further i

details on the Figure 4.4 Select Map to Add Browser
study directory and files, see Section 4.2 (page 4-6).

4.1.2 Opening an Existing Study

There are two ways to open existing studies in the WAT. One way is to
open a study by selecting it from the list of most-recently-opened studies.
On the File menu (see Figure 4.1, page 4-1), point to Recent Studies,
from the list of the most recently opened five studies, click on the name of
the study you wish to open, and the WAT will automatically load the
selected study. The second way to open an existing study is described
below.

To open an existing study:

1. On the File menu, click Open Study, an Open Browser (see
Figure 4.3, page 4-2) will open.

2. From the Open Browser, browse to the location of the existing
WAT study. By default, the WAT is looking for a file with the
extension *.sty.

3. Select the study name, click Open, the Open Browser will close,
and the selected study will open in the WAT.

4.1.3 Close a Study

To close an active study, on the File menu (see Figure 4.1, page 4-1), click
Close Study, if there have been no changes made to the study, then the
study will automatically close. If changes have been made a Save File
dialog box will open (see Figure 4.5, page 4-4).

The WAT keeps track of changes being made to a study by the major
study components — alternatives, analysis periods, and simulations. The
list of items that will appear in the table on the Save File dialog box will
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kY save File E|
Select Files to save
Sawve File
Wiiithout Project Conditions-15993 Flood
Without Levee-1993 Flood
Reservoir Re-0p-1993 Flood

SelectAll | | Deselectall |

(0] 4 Cancel

Figure 4.5 Save File Dialog Box

be all of the items that you have changed during a session. By default,
everything is selected for saving; however, you have the choice of being
able to pick and choose by component what changes to save. For example,
from Figure 4.5, say for some reason you do not want to save any changes
you made to the Without Levee-1993 Flood simulation, click in the Save
column of the table that corresponds to the Without Levee-1993 Flood
simulation, this unselects the simulation. Click OK, the Save File dialog
box will close (Figure 4.5), and the changes that were made for the
Without Levee-1993 Flood simulation are gone.

4.1.4 Save a Study

To save a study on the File menu (see Figure 4.1, page 4-1), click Save
Study, the WAT will automatically save the study.

4.1.5 Study Details

One of the objectives of the WAT is to provide information regarding the
status of the study, to the manager or any other member of the project
delivery team. This information will appear in tooltips on the Alternative
and Simulation Manager (see Chapter 6, Section 6.3.4, page 6-11).
Some of the information needs to be entered by the study team, from the
Study Details dialog box (see Figure 4.6, page 4-5). This dialog box has
three tabs — Contacts, Model Info, and Simulations.

The Study Details dialog box (see Figure 4.6, page 4-5) 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 user name of the team
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HStudy Details @
Study Name: Bald Eagle
Study Description: |Bald Eagle Creek water rasources study [J
Study File CiaDocuments and SettingsigOhecprbiMy DocumentsiexamplesiBald_Eagle\Bald_Eagle.sty
Lnit System: English
Created By: SR
Created At Fri Mov 30 13:46:20 PST 2007

Contacts | Model Info| Simulations

Tear Member User Name Responsibility Phone Nurmber Office Syrmbol Team Member
Assighment

Penni Baker 0060000 FlA 530756-1104 %337 [CEMR-HEC-WRS  |stream alighment; schematics, impact areas | A

Gary Brunner HOUR0N0N RAS 530 756-1104 CEMR-HEC-HH RAS - Bald Eagle Creek

Chris Dunn HOUR0N0N Project Manager 530 756-1104 CEMR-HEC

Marilyn Hurst Ressim 530 756-1104 CEMR-HEC-WRS  |Sayers Reservoir

Joan Klipsch Res8im 530 756-1104 CEMR-HEC-YWMS | Savers Reservoir

Bill Scharffenberg HMS 530 756-1104 CEIWR-HEC-HH su 15 for Bald Eagle watershed

~

Figure 4.6 Study Details Dialog Box

member that created the study, and the date and time the study was
created.

Contacts

The Contacts worksheet is where information regarding the study team is
entered (Figure 4.6). Information includes the team member's name, the
user name of the team member, the software that the team member is
responsible for, phone number, office symbol, and the assignment (i.e.,
specific model, creation of stream alignment, etc.) given to the team
member. The Contacts worksheet is the default tab for the Study Details
dialog box.

Model Info

Information from the Model Info worksheet (see Figure 4.7, page 4-6) is
related to the models and model alternatives defined for a study. The
WAT knows all model alternatives that have been identified and to what
models each alternative belongs. From the information identified on the
Contacts worksheet (Figure 4.6), from the Model Info worksheet you can
now identify the team member responsible for individual model
alternatives, what team member imported the model alternative, date
model was imported, what team member modified the model alternative,
date the model alternative was modified, and the description of the model
alternative. To access the Model Info worksheet (see Figure 4.7, page
4-6), from the Study Details dialog box click the Model Info Tab.

Simulations

From the Simulations worksheet (see Figure 4.8, page 4-6) you can view
information regarding simulations. The only item you can edit is the
description of a simulation. The rest of the information is gathered by the
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HSludy Details E|
Study Narme: |Bald Eagle |
Study Description: ‘Ealu Eagle Creek Planning Study E]|
Study File: |GiDocuments and SettingsigDhecprbiby DocumentsWNAT_Studies_0ct20071Bald_Eagle\Bald_Eagle sty |
Unit System [English |
Created By: ‘:essoooo( |
Created At ‘Thu Sep 27 10:37:02 PDT 2007 |

Contacts | Motel Info | Simulations

Model Program Person Imported By Date Modified By Date Last Description
Alternative Responsible Impaorted Modified

WOL_Rund HME v v e Basin: Bald_Eagle & Met ga. o

WOL_Run3 HMS Bill Scharffenbern  » |Penni Baker + |178ep2007 |Penni Baker & |100ct2007 Basin: Bald_Fagle & Met ga

WOL_Run? HMS Bill Scharffenbern  w |Penni Baker + |178ep2007 v Basin: Bald_Fagle & Met ga

250_Year_Res HMS v ~ w Basin: Bald_Eagle & Met ga

250_Year_WoOL HWS v v v Basin: Bald_Eagle & Met ga..

50_Year_Res HMS v e e Basin: Bald_Eagle & Met ga..

StdOpNoDiv ResSim Joan Klipsch ~ | Marityn Hurst  » |145ep2007 |Marilyn Hurst s |295ep2007

ReOpMaDiy Res8im tlarilvn Hurst | Marityn Hurst s |148ep2007 |Marilyn Hurst s |295ep2007

Existing C: iti RAS Gary Brunner ~ |Penni Baker + 118ep2007 v

Unsteady-Existing Conditi.. |RAS Chtis Dunn  |Penni Baker + |035ep2007 |PenniBaker w |155ep2007

Without Project Conditions  |RAS Gary Brunner + |Penni Baker ~ |110ct2007 w

ExistingConditions FlA Chris Dunn w |Penni Baker ~ 110ct2007 - L

WithoutLevee FlA Fenni Baker w |Penni Baker ~ [118ep2007 |FPenni Baker w |255ep2007 -

Figure 4.7 Study Details Dialog Box — Model Info Tab

Stuy Nami Bald Eagle
Btudy Descipbon. | Bald Eagle Creok Pla Stuily (=]
Sty Fil c: Shadins_C Eagiegald_Eaghe sty
L Gyt Englisn
Crnatod By RO
Craalad At Thu S6p 27 10:37.02 POT 2007
Gantaces | moes
Sammdnbn Crested By | Date | Compuled By Dade st Mesdteed By Dade Last WAT Wl Cezuription
Crented Computnd Wttt Aberration Ameenstre
MR 1 ~
Firs S SH0pHaie
X . . ; . RAS Editing Condtions
NG Project Condions-1990 Floed Pered Bukr | Thu Ot 100539 POT 2007 |Parvi Baker | That 00t 10 07-045 POT 2007 Wbt Propect Conctons |y e e P
MM Foun 2
Fes
AT Frisbirng Cornilions
Vietond Project Condbions- 2004 Flocd Peri Baker | Thu Oct 18 0B.47.08 POT 2007 | Pervi Baker | Thu Oct 18 07.03.48 POT 2007 | ¥Wihout Project Conditions: Flé: ExisingCondbons
= = @ |
ok |[ cameal soply |

Figure 4.8 Study Details Dialog Box — Simulations Tab

WAT, based on dates and times, and the user name which was entered on
the Contacts worksheet (see Figure 4.6, page 4-5). To access the
Simulations worksheet (Figure 4.8), from the Study Details dialog box,
click the Simulations Tab.

4.2  Study Directories and Files

Figure 4.9 (page 4-7) shows an example of how the WAT organizes the
directories and files that it creates in the study directory. In this example,
the study directory is /Bald_Eagle. As data is entered, other files and
subdirectories are created. Table 4.1 (pages 4-9 thru 4-11) describes each
directory and file that is shown in Figure 4.9 (page 4-7).

4.3  Automatic Backup Files

As you add a stream alignment, map layers, and data to a study the files
and directories listed in Table 4.1 (page 4-9) are created, along with
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EH_J Bald_Eagle

Bald_Eagle.sty

programOrder.xml
stream.align
Without_PrOJ'eCt_CO”ditions'\mjllt
Without_Levee.waIt
Reservoir_Re-Op.walt
1993_Flood.wap

74 geoHMS
—  |geoRAS

74 layouts
74 maps

i shared
3] modified.dbf

E modified.dbt
E modified.mdx

— ssp

— |study

Figure 4.9 Example HEC-WAT Study Directory Structure
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automatic backup files. For example, a Bald_Eagle.sty file and a
Bald_Eagle.sty.bak file are created when the study is created. If you add a
map layer for example, the .bak 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 you Save a study, 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 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 you made in the last cycle.
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File or Directory Name

Contents

| Bald_Eagle

Study directory that is created when a user
creates a new study (see Section 4.1.1, page
4-1).

ASCII text file created by the 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 *.sty file.

ASCII text file created by the WAT when a
study is created. The file is specifically used
by the ResSim model, and provides a
watershed for ResSim. 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.

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

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

ASCII text file created by the 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
stream.align.bak file is an automatic backup
file of the stream.align file.

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

An XML file created by the 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

Table 4.1 Example HEC-WAT Directories and Files
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File or Directory Name

Contents

team member, software responsibility, phone
number, office assignment, and, team member
assignment. The contacts.xml.bak file is an
automatic backup file of the contacts.xml file.

An XML file created by the 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
modelAltinfo.xml.bak file is an automatic
backup file of the modelAltinfo.xml file.

_ |fia

Sub-directory created by the WAT when a
study is created. This folder contains all
HEC-FIA 2.0 model files.

| geoHms

Sub-directory created by the WAT when a
user clicks @ This folder contains a default
ArcGIS® map document file (geoHMS.mxd),
and is a possible location for a user to save
related geoHMS files.

| geoRas

Sub-directory created by the WAT when a
user clicks | . This folder contains a default
ArcGIS® map document file (geoRAS.mxd),
and is a possible location for a user to save
related geoRAS files.

_|hms

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

_|layouts

Sub-directory created by the WAT when a
study is created. This folder contains the
saved layouts for the WAT Desktop Pane.

| maps

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

. ras

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

_rss

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

| shared

Sub-directory created by the WAT when a
study is created. This folder is a place to store
files that might be used by the study.

_ssp

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

Table 4.1 Example HEC-WAT Directories and Files (continued)
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File or Directory Name Contents

Sub-directory created by the WAT when a
| study 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.

Table 4.1 Example HEC-WAT Directories and Files (continued)
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CHAPTER 5

Using Layers

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,
which is discussed in Chapter 7. Map layers are used in the WAT to
visualize a system layout and or a flood inundation. The WAT program
creates primary layers when a user creates a stream alignment, schematic,
alternatives, and a simulation. This chapter covers map and primary
layers.

5.2 Map Layers

To help you visualize a study area, the 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 the WAT.

5.2.1 Map Layer Formats

In the WAT, digital maps are referred to as map layers. When a map
layer is included in a watershed, the program displays it as a color picture.
In the Beta Version, 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 the
WAT can display are listed in Table 5.1 (page 5-2).

Arc Shapefiles (.shp)

This layer type is the native data structure for the ArcGIS® program.
Shapefiles store non-topological geometry and attribute information for
the spatial features of a data set. Usually there are three files associated
with a shapefile: *.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
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called "attributes." The .shx file contains an index that links each shape to
its record in the .dbf file.

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
Raster image .img, .jpg, .gif
ASCII NetTin .net
USGS DEM .dem
ArcInfo® DEM .asc

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.

Raster Image

Available map
layer formats
available in
the WAT:
*.dlg
* dxf
*.shp
*.img
*.net
*.dem
*.asc

The raster image formats supported by the WAT are JPEG format (*.jpg)
and Graphics Interchange Format (*.gif). For the WAT to access these file
types, an *.img (ASCII text) file must be created by the user outside of the
WAT. The file needs to contain the information shown in Figure 5.1,

Image West=2051443. These are image boundaries that are

Image North=355443. determined by the user and usually
_ figured out by using a program like

Image East=2054925.6 —— [Arcinfo®.

Image South=351947.4

Image URL = path and filename of raster image

(i.e., maps/lh 2m.gif)

Figure 5.1 Raster Image File
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this information needs to match the easting and northing parameters stated
in the Map Default Properties for StudyName dialog box (see Section
5.2.5, page 5-7).

USGS Digital Line Graph (.dlg)

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 the WAT interacts with a .dlg file it automatically
creates a .dlgbin file for use.

USGS DEM (.dem)

The USGS Geological Survey publishes the file format USGS DEM. 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.

ASCII NetTin (.net)

This 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.

Arcinfo® DEM (.asc)

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.

5.2.2 Adding Map Layers

You can add as many types of map layers as you need. However, you
must make sure that all map layers use the same origin and measurement
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All map layers
must use the
same origin
and
measurement
unit, which in
GIS jargon,
means all map
layers must use
the same
projection.

units. In GIS jargon, all map layers must use the same projection. You
can add map layers to your study from any of the WAT tabs.

When a map layer is added to the study, the WAT reads the coordinates of
points, lines, and polygons on the map layer and resets the geographic
extents of your study to the smallest rectangle that will contain all objects
in the map layer. When adding more than one map layer, you must ensure
that each is projected in the same coordinate system. For example, if you
add a digital line graph (DLG) map layer that shows the major streams in
an area, the geographic extents will change according to the projection of
that DLG. If that DLG is projected in state plane coordinates in feet, the
WAT will set the geographic extents accordingly, and the units of the
stream alignment (described in Chapter 7) will be in feet.

To add map layers:

1. On the Maps menu, click Add Map Layers, and the Select Map to
Add browser will open (Figure 5.2).

2. The browser
defaults to the Lookir: [ maps v 2 eED
Study dlreCtOI'y, l_:ﬁ | @ BaldEaglelmpactareas shy [ Bt S
but you can MvR\E;cent g;;i?gliﬁ:z:rglzshp
retrieve maps Documents subbasinOutlines dig
f h 9 @ Subbasins.shp

rom anywhere

on your Desktop

computer. 7
From the study A

directory is a g

direct =

mapS 1IrécC Ory, My Corputer
which is where )
HEC yotwori [RETTE
encourages you PR Files oftyoe: | aimaps v

to copy your
various maps.

3. Ifyou want the WAT to copy the selected map layer to the study
directory, click Create Copy.

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 browser will
close and the map layer will appear in the active map window.
Also, if you chosen to have the WAT copy the map layer to the
study directory, under the maps folder, the map layer file will be
appear.

5. Ifyou select the Maps Tab there will now be an entry for the added
map layer.

Figure 5.2 Select Map to Add Browser
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5.2.3 Removing Map Layers

To remove map layers:

1. On the Maps menu, click Remove Map Layers.
2. The Remove Map Layers from Study dialog box will open

(Figure 5.3).

Ed Remove Map Layers from Study

%]

Existing
MHame Description
laldEaglelmpactireas.s A
BaldEagleStreams.shp
streamQutlines. dlghin
subbasinOutlines.dlghin
w
Femuove
hlarme: BaldEaglelmpactireas.shp
Description: E]
[ Femuove l [ Cancel

Figure 5.3 Remove Map Layers from Study Dialog Box

3. From the EXxisting box there is list of map layers, select a map layer

by clicking on the name.

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

in the Name box.

5. Click Remove, a warning message will appear, asking you if you
really want to remove the map layer from the study, click Yes.

6. The warning message will close, the Remove Map Layers from
Study dialog box (Figure 5.3) will close, and the map layer will be
gone from the active map window.

5.2.4 Shortcut Menu for Map Layers

The shortcut menu (see Figure 5.4, page 5-6) for map layers is accessed by
right-clicking on any map layer that is listed in the Maps Tab (see
Chapter 3, Section 3.2.3, page 3-8). This list of map layers refers to the
currently active map window (see Chapter 3, Section 3.2.4, page 3-10)
that is open in the Desktop Pane (see Chapter 3, Section 3.2.2, page 3-7).
The shortcut menu provides several ways to manipulate map layers. This
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Shortcut menu
for map layers
is accessed by
right-clicking
on any map
layer that is
listed in the
Maps Tab.

ability to manipulate depends
on the type of map layer
(Figure 5.4), since the WAT
does not provide the same
capabilities to all recognized
map layer formats (see Table
5.1, page 5-2). The available
commands are:

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 the WAT recognizes
for the individual map
layer format.

) Map Layers
- [¥] Wiithout Project Conditions-1993 Flood

#.- [7] Stream Alignment
+- [7] subbasinOutiines. dighin
+ streamOutlines.dlghin

+ BaldEagleStreams.sh

Expand
Collapse

Move To Top
Move Up

Mave Down
Mave Ta Batkam

Show Legend
Change Label

Pt

Set Scale for Zoom-in
Set Scale for Zoom-auk

Remove Scale Factors

Study || Analysis| maps | Schematic | Files

Figure 5.4 Map Layer Shortcut Menu

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 the 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

Show Legend — shows the legend for the active map layer in the tree

structure.

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

Properties — shows the properties of the selected map layer. See
Appendix E 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

5-6
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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

5.2.5 Geographic Reference for Map Layers

To maintain a geographic reference (also called a geo-reference), the
WAT uses a user-selected coordinate system, called the World Coordinate
System (WCS). This superimposes a grid on layer features to establish x-
and y-coordinates in WCS for each point on the layer. The x-coordinate is
referred to as "easting" and the y-coordinate is referred to as "northing".
You 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, you can specify and use
virtually any grid coordinates convenient for water resources studies. To
do so:

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

tohavehe
flexibility to s || Default Maps

use virtually

any grid Coordinate System: %Y
coordinates

convenient for Extents:

water Easting: Marthing:

resources

studies, the Minirmurm: 1913465 MinirmLm: 2706335

WAT uses a Maximum: 2115434 haxirnum: 374565
user-selected

coordinate -

system, called [] Growto Map Extents [ Set Map Extents to Display ]

the World

Coordinate

System (WCS). [ 0k l l Cancel ] [ Apply ]

Figure 5.5 Map Default Properties for StudyName Dialog Box

2. The information in the Map Extents tab includes:

e Coordinate System. This box identifies the established
coordinate system for a study. To edit the coordinate system,
click Edit, and the Map Coordinate Information dialog box
(see Figure 5.6, page 5-8) will open. See Appendix D for
details on editing the coordinate system. Remember that all
layers must exist in one unified coordinate system.
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ki Map Coordinate Information E|
Note that the Map Coordinate Information
geographic
extents of your Systern: | .
layers must be Units: U5 Fest -
selected = -
carefully, and
must be I Ok l ’ Cancel ]
consistent for
all layers to Figure 5.6 Map Coordinate Information Dialog Box
ensure that the
entire study is e Extents — Easting Minimum, Maximum, Northing
included. Minimum, and Maximum. These values 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, the 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 you zoom in on an area, and click Set Map
Extents to Display, the Map Default Properties for
StudyName dialog box (see Figure 5.5, page 5-7) extents will
change to the zoomed area.

Note that the geographic extents of your layers must be selected carefully
to ensure that the entire study is included. Further, the extents you specify
and the coordinate system you use must be consistent for all the layers.
Therefore, you may need to use GIS tools to transform the layers from one
coordinate system to another before using them with the WAT. The WAT
has no coordinate system transformation tools.

5.2.6 Setting Visualization Scales - Map Layer

The easy way to set the visualization scale for map layers is outlined in the
following steps:

1. From a map window zoom-in to the point at which you want the
map layer to become 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. Ifyou go to the map window and zoom-out, the map layer you
selected will no longer display. Inversely, if you want the map
layer to become visible as you zoom-out, from the shortcut menu
click Set Scale for Zoom-out.
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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.

Another way to set the visualization scale for a map layer is the specific
map layer's properties dialog box. The following steps outline the
procedure:

1. From the Maps Tab, right-click on a map layer, from the shortcut
menu, click Properties, the map layer specific properties dialog
box will open (Figure 5.7).

kY uscs Digital Line Graph Editor

C/Documents and SettingsfgOhecprb/hy DocumentshWAT_Studies_May2007/Bald_Eaglefmaps/streamOutlines.dlghin

Properies | Stale
(=) Always show layer

O Only show 1ayer in the following scale range
Only visible below 1:
Only visible above 1:

Current Scale 1: 302953

[ Ok H Cancel H Apply l

Figure 5.7 Map Layer Properties Dialog Box - Scale Tab

2. Click Scale, both zoom-in and zoom-out scale factors can be set
from the map layer property dialog box. By default the map layer is
set for Always show layer. To set visualization scales click Only
show layer in the following scale range.

3. To set the scale so that the map layer becomes visible as you zoom-
in, you can set the scale to the current scale by clicking Set to
Current. If you wish to enter a value, from the Only visible below
1: box enter the scale factor.

4. To set the scale so that the map layer becomes visible as you zoom-
out, you can set the scale to the current scale by clicking Set to
Current. If you wish to enter a value, from the Only visible above
1: box enter the scale factor.

5. Click OK, the map layer specific properties dialog box closes, and
the visualization scale is set for the map layer.

5.3 Primary Layers

The WAT program 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, you will be able to access different primary layers.
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5.3.1 Stream Alignment Layer

The Stream Alignment Layer contains the stream alignment (see
Chapter 7, Section 7.8, page 7-14) that you 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
5.8). To expand the tree, click the plus sign; to collapse the tree, click the
minus sign.

L2 Map Layers
£ [¢] Without Project Conditions-1993 Flood

5. [#] Stream Alignment

1 [/] Stream Junctions

+ Streams
_ 5. [7] Stream Nodes
5. [7] subbasinOutines dighin
+ streamoutlines.dlghin
- BaldEagleStreams.shp

Figure 5.8 Stream Alignment Layer

When you expand the tree, you can see the different sub-layers (Figure
5.8) for the stream alignment. There are three — Stream Junctions,
Streams, and Stream Nodes. A stream junction is where two streams
connect, and is represented by a bight 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, the 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 beginning and ending
stream nodes. If, for some reason you do not want to see the stream
junctions for the entire stream alignment, you would clear Stream
Junctions, and the stream junctions would no longer display in the active
map window. To view the stream junctions, you would click Stream
Junctions. This procedure applies to all of the sub-layers.

Stream Alignment Properties

For the Stream Alignment Layer, you 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, click
Properties, the Stream Alignment Properties dialog box will open (see
Figure 5.9, page 5-11).
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The Stream
Alignment
Layer contains
the stream
alignment
displayed in
the active map
window. This
primary layer
has three sub-
layers which
represent the
components of
a stream
alignment.

Astreamina
stream
alignment is a
multi-segmented
line with
beginning and
ending stream
nodes. Stream
properties
include width,
color,
appearance of
stream labels,
displaying
stream names,
and tic marks

ki Stream Alignment Properties E|

Scale
Current Scale 1:302953
Crefault

Edit Properties
Stream Yyidth: Stream Calor:
[} A Custom N

Draw Station Tics

Tic Length; 7 v
Majar Tic Length: 14 hd
L
Draw Tic Labels
Draw Stream Modes
Mode Color: I Custom v
Mode Outline Color: N ctorn w
Mode Width: 7T %
Draw .Junctions
Junction Color: green ~
Junction YWidth: 12 ™
[ Ck l ’ Cancel ] ’ Applhy

Figure 5.9 Stream Alignment Properties Dialog Box

Streams
To change the appearance of all streams in the map window:

1.  You can set the width of the lines that represent the streams in your
stream alignment from the Stream Width list (Figure 5.10).
2. You can select _
Stream Width: Stream Color:

the color of the = - I Custorn v

lines that
¥ Choose Fort...

streams in your Figure 5.10 Stream Alignment Properties - Streams
stream alignment

from the Stream Color list (Figure 5.10). The default color is
orange, there are several
colors to choose from, gwatches | pse | Res B
plus you can create your
own colors from a color
chooser. From the
Stream Color list, click

Recent:

Custom, the Choose A Proview

Color dlalog bOX (Flgure a - B Garrle Text Sample Text
Sanple Text Sample Text|

5. 1 1) Wlll Open, See . . . Sample Texk Sample Text -

Appendix F for further (Cok ] [(cancel ][ meset |

details on the color Figure 5.11 Choose A Color Dialog Box

chooser.
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Either changing the width or color of 100 200
the streams, can be previewed in the

example to the right of the Edit

Properties box (Figure 5.12). For ftream Hame
the changes to appear in the map
window, click Apply, and the map
window will update.

By default, the labels for the streams appear in the active map
window. If you do not want the labels displayed, clear Show
Stream Name (see Figure 5.10, page
5-11); click Apply, all of the stream
labels no longer display in the map
window.

To change the font of the stream labels,
click Choose Font (see Figure 5.10,
page 5-11), next to Show Stream
Name. A Font Chooser opens (Figure
5.13), select the font type from the Type
list, and select a size using the Size
slider. Click OK, the Font Chooser i 9
closes, from the Stream Alignment
Properties dialog box (see Figure 5.9,
page 5-11), click Apply, now all of the
stream labels will appear in the font and
size you choose.

Figure 5.12 Preview Changes

]

FabbCe 123

H Font Chooser,

Tyne |EEE=EI0
[ Eald
[ italic

Size

Sample text
AaBbCe 123

[ 0] H Cancel ]I

Figure 5.13 Font Chooser

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:

represent the
stream stations
of a stream.
There are two

and major. Tic
marks
properties
include display
of tic marks,
length of minor
and major,
display of tic
mark labels, and
appearance of
tic mark labels.

Tic marks 1.

types — minor 2.

If you do not want to display the tic marks clear Draw Station Tics
(Figure 5.14), click Apply, all of the tic marks no longer display in
the active map
window.

From the Tic Length
list, you can set the Major Tic Length: 14 b
length of the minor tic S g
marks. To change the - =

length of the major tic  Figure 5.14 Stream Alignment Properties - Tic
marks, from the Marks

Major Tic Length

list (Figure 5.14), you can 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 (see Figure 5.9, page
5-11) click Apply, and the map window will update.

By default, the labels for the tic marks appear in the active map
window. If you do not want the labels to display, clear Draw Tic
Labels (Figure 5.14). To change the font of the tic mark labels,

Draw Station Tics

Tic Length: 12 i
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A stream node
is a location (a
dark green
circle) ona
stream that
provides
stream
stationing
information.
Stream node
properties
include
displaying
stream nodes,
color, outline
color, and
width

click Choose Font, a Font Chooser opens (see Figure 5.13, page 5-
12), 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 (see Figure 5.9, page 5-
11), click Apply. Now all of the tic mark labels will appear in the
font and size you choose.

Stream Nodes

To change the appearance of all stream nodes in the map window:

1.

If you do not want to display the stream nodes clear Draw Stream
Nodes (Figure 5.15), from the Stream Alignment Properties
dialog box (see Figure 5.9, page 5-11) click Apply, all of the stream

nodes no longer

. . . Draw Stream Modes
display in the active

i Mode Calar: B - ustom s
map window. Node outiine Color: [N Custom v
You can select the Made Width: 7w

color of the stream
nodes in your stream
alignment from the
Node Color list (Figure 5.15). The default color is green, there are
several colors to choose from, plus you can create your own colors
from a color chooser. From the Node Color list, click Custom, the
Choose A Color dialog box (see Figure 5.11, page 5-11) will open.
See Appendix F for further details on the color chooser.

You can select the color of the outline of stream nodes in your
stream alignment from the Node Outline Color list (Figure 5.15).
The default color is dark green, there are several colors to choose
from, plus you can create your own colors from a color chooser.
From the Node Outline Color list, click Custom, the Choose A
Color dialog box (see Figure 5.11, page 5-11) will open. See
Appendix F for further details on the color chooser.

You can set the width of the stream nodes in your stream alignment
from the Node Width list (Figure 5.15).

Figure 5.15 Stream Alignment Properties -
Stream Nodes

Stream Junctions

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

window:
L. If}('l(?u ?0 nﬁt want Diran Junctions
to disp .ayt N Junction Colar; P darkgreen v
stream junctions . o
Junction Width: 12w
clear Draw

Figure 5.16 Stream Alignment Properties -

Junctions (Figure :
Stream Junctions

5.16), from the
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Stream Alignment Properties dialog box (see Figure 5.9, page
5-11) click Apply, all of the stream junctions no longer display in
the active map window.

2. You can select the color of the stream junctions in your stream
alignment from the Junction Color list (see Figure 5.16, page
5-13). The default color is darkgreen, there are several colors to
choose from, plus you can create your own colors from a color

A siream chooser. From the Junction Color list, click Custom, the Choose
junction is A Color dialog box (see Figure 5.11, page 5-11) will open. See
where two Appendix F for further details on the color chooser.

streams connect, 3. You can set the width of the stream junctions in your stream

and is alignment from the Junction Width list (see Figure 5.16, page
represented by a 5-13)

bight green )

circle on the

stream Scale

alignment.

Etrge;e?ﬁjg:ctlon Visualization scale can be set for the Stream Alignment Layer:

include ) o ]

displaying 1. To set the visualization scale for the stream alignment to a default,
stream from the Scale menu, click Set to Defaults. The visualization scale
junctions, color, is set automatically.

and width. 2. To enter your own scale factor, from the Scale menu, click New.

The Create new Scale dialog box opens (Figure 5.17), in the Scale
box, enter your values for the scale factor.

3. Click OK, the
Create new Scale
dialog box closes
(Figure 5.17), and ok J[ cancel |
the visualization
scale is set for the
stream alignment.

H Create new Scale

Scale: |

Figure 5.17 Create new Scale Dialog Box

5.3.2 Simulation Layer

Simulation When a simulation map window is ) Map Layers

Layer contains open, the Simulation Layer for that _ Without Project Conditions-1993 Flood
the graphical map window is available. In Figure | ® FIHMS

g?igefffvr:fg'on 5.18, the Simulation Layer is HIRss

that has been Without Project Conditions-1993 [ ResSim

included inthe || Flood. The Simulation Layer - m-MFA

active contains the graphical #- [] Stream Aignment
simulation. representations of each program + subbasinOutlines.dighin
SEO?VT/;;:?: of being run for the active simulation. + streamOutlines.dighin
represented as When you expand the tree, you can & [v] BaldEagleStreams. shp

a sub-layer. see the different sub-layers that Figure 5.18 Simulation Layer

represent each program. Therefore,
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if you did not want to see the impact areas, clear FIA (see Figure 5.18,
page 5-14). The impact areas will no longer be visible in the simulation
map window. To view the impact areas, click FIA. This procedure
applies to all of the sub-layers of the simulation layer.

5.3.3 Schematic Layer

When a schematic map window is open, |3 Map Layers

the Schematic Layer for that map 5 [w] Without Froject Conditions
window is available. In Figure 5.19, the ¥ [¥] Computation Points
Schematic Layer is Without Project £ [7] Diversions
Conditions. The Schematic Layer - Names

contains the graphical representations of
the measures, common computation
points, and impact areas. When you
expand the tree, you can see the
different sub-layers that represent each

+ Reservairs

+ Channel Modifications
+ Levees

+ Off Channel Storage

element. Therefore, if you did not want + Other Projects

to see the impact areas, clear Impact #- [#] Impact Areas%
Areas. The impact areas will no longer | - [¥] Stream Alignment

be visible in the schematic map - [] subbasinOutlines.dighin
window. To view the impact areas, + streamOutlines.dighin

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

5 BaldEaoleStreams.shp

Figure 5.19 Schematic Layer

Schematic Properties

For the Schematic Layer, you 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 (see Figure 5.20, page 5-16). The Drawing Properties
Editor has six tabs, which represent the elements available in your
study.

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

3.  For example, from the Reservoir Tab (see Figure 5.20, page 5-16)
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
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Triangle Element:

Triangle Fill Calar: | | cyan
Triangle OutLine Color: | [N bu:
Dirawe Reseroir Triangle

Dam Element

Dam Fill Golor | |lightaray
Dam YWidth: 10 v

Y | Drawing Properties Editor E‘

?_f_\_@_\:ﬁ Levees | Diversions | Channel Modification | Computation Point| Impact Area

Storage Reach Element

~ Storage Reach Fill Calar: | | cyan
“ Storage Reach Outline Color: | [ biue
Storage Reach Width: 3 v

Draw Reservoir Name

[ Ok H Cancel l

Figure 5.20 Drawing Properties Editor

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.

5. By default, the labels for the reservoirs appear in the display area.
If you do not want to display the labels, clear Draw Reservoir

Name; click Apply, 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 (see Figure 5.13, page 5-12), 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 5.20), click Apply. Now all of
the reservoir labels will appear in the font and size you choose. The

other elements in the Drawing Properties Editor have similar

properties.

5.3.4 Shortcut Menu for Primary Layers

The shortcut menu (Figure
5.21) for primary layers is
accessed by a right-clicking on
any primary layer that is listed
in the Maps Tab (see Chapter
3, Section 3.2.3, page 3-8).
This list of map layers refers to
the currently active map
window (see Chapter 3, Section
3.2.4, page 3-10) that is open in
the Desktop Pane (see Chapter
3, Section 3.2.2, page 3-7). The
shortcut menu provides several

L Map Layers
. [¥] Without Project Conditions

+ Stream Alighrmernt
£ [#] subbasinOutlines.
.. [7] streamOutlines dly

. [7] BaldEagleStreams  Move To Top
Move Lp

Expand
Collapse

Mowe Dawn

[Mowe Ta Bakkom

iy

Study | Analysis | maps | Sthematic | Files

Figure 5.21 Primary Layer Shortcut Menu

ways to manipulate primary layers:
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Expand — expands the selected primary layer's tree; the tree provides
information on the available elements of a primary layer, and details
provided are based on what the WAT recognizes for the individual
primary layer.

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

Move to Top — moves the selected primary layer to the top of the tree
Move Up — moves the selected primary layer up the tree one position

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

Move to Bottom — moves the selected primary layer to the bottom of
the tree

Properties — shows the properties of the selected primary layer, not all
primary layers in the WAT have the ability to edit properties.

5.4  Layer Visualization Scaling

Layers may be set to become visible or invisible as you zoom-in or zoom-
out on the active map window. Generally, this capability allows you to
display finer levels of detail as you 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

Creating and Managing Alternatives

6.1 Overview

The start of most studies involves defining the problem, the study extent,
and representation of the alternatives to be evaluated. HEC-WAT will
help define alternatives through schematic representations, model
identification and compute sequencing. An alternative in the WAT is a
representation of the physical and operational system, and groups a
schematic with different measures, operations, and model parameters.

6.2 Default Alternative

When a WAT study is created (see Chapter 4, Section 4.1.1, page 4-1), a
default alternative is generated (Figure 6.1). This alternative is given the

JYpTI—— name Without Project Conditions, the user can select several other name
n alternative H 1

i the WAT is a choices, or, a user can also create an alternative name.
representation Select Default Alternative Mame

of the physical

and () Existing Conditions

operational

system, and (= Without Project Conditions

groups a

schematic with () Alternative 1

different

measures, () Other:;

operations,

and model Figure 6.1 Default Alternative Name
parameters.

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 7). After
defining the default schematic, analysis periods and simulations can then
be created for the default alternative.

6.3  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
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WAT provides two ways to organize and develop alternatives; one way is
from the Alternative and Simulation Manager (Figure 6.2), and the
other way is from the Study Pane (see Section 6.4, page 6-12). This
section covers using the Alternative and Simulation Manager for
organizing and developing alternatives.

ki Alternative and Simulation Manager
File Edit ‘iew Help

The Alternative
and Simulation

Manager @ k5 I F e

prOVIde_s 8 . Analysis Periods

convenient way Alternatives

to organize and 1993 Flood 2004 Flood
develop the HMS HMS

main Without Praject Conditions focso i ResSim
components for RAS RAS

a WAT study — FlA Fla,

alternatives,
analysis period
(events), and
simulations.

| ok || cancel || mppy |

Figure 6.2 Alternative and Simulation Manager

In the WAT, the Alternative and Simulation Manager (Figure 6.2)
provides a convenient way to organize and develop the main components
for a WAT study — alternatives, analysis period (events), and simulations.
This chapter will focus on the organization and development of
alternatives. The Alternative and Simulation Manager has three areas
where you can access commands that will allow you to create, delete, and
rename alternatives. These areas are the Table (Section 6.3.1), Toolbar
(see Section 6.3.2, page 6-10) and Menu Bar (see Section 6.3.3, page
6-10). These areas and the available commands are described in the
following sections.

To access the Alternative and Simulation Manager, from the WAT
main window, from the WAT Tools toolbar (see Chapter 3, Section 3.2.1,
page 3-4), click g]. Another way to access the Alternative and
Simulation Manager is from the WAT main window, on the Edit menu,
click Alternative and Simulation Manager. From either method the
Alternative and Simulation Manager will open (Figure 6.2).

6.3.1 Table

The Alternative and Simulation Manager (Figure 6.2) table allows
organization of a study's alternatives; a way to track the state of data sets
needed for each model, create analysis periods, and create simulations.
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Since the focus of this chapter is alternatives, this section will only focus
on the available commands from the table to develop and organize
alternatives.

Alternatives

The table
allows
organization of
a study's
alternatives; a
way to track
the state of
data sets
needed for
each model,
create analysis
periods, and
create
simulations.

To access the
Alternative
and
Simulation
Manager, from
the WAT main
window, from
the WAT Tools
toolbar click

i)

The alternatives shortcut menu
(Figure 6.3) is available from
the Alternative and
Simulation Manager (see
Figure 6.2, page 6-2) table, by . Delete from Study..
right-clicking on the column without Project Cor Rename. ..

header Alternatives. This Figure 6.3 Alternatives Shortcut Menu
shortcut menu will allow you

to create, delete, and rename alternatives. The following sections provide
further details.

Alternatives

Creating an Alternative
To create an alternative:

1. From the alternatives shortcut menu (Figure 6.3), click New, the
Create New Alternative dialog box will open (Figure 6.4).

H Create Hew Alternative E|
Marmne: Without Levee
Description: &n alternative where the Lod_-
Schematic: =Create New Schematics
Stream Alianment | Stream Alignment v
[ (]34 ] ’ Cancel ]

Figure 6.4 Create New Alternative Dialog Box

2. Inthe Name box enter the name (required), and in the Description
box, enter a description (optional, but recommended).

3. Each alternative requires a schematic to provide the layout of the
study area measures and components. From the Schematic list,
select a previously defined schematic, or create a schematic for the
alternative (see Step 7).

4. A stream alignment is also required with an alternative, from the
Stream Alignment list, select Stream Alignment, which is the
default stream alignment name.

5. Click OK, if there is not a map window open in the Desktop Pane,
the Create New Alternative dialog box (Figure 6.4) will close and
an alternative map window will open in the Desktop Pane.
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Another way to
access the
Alternative
and
Simulation
Manager,
from the WAT
main window,
on the Edit
menu, click
Alternative
and
Simulation
Manager.

10.

If a map window is open in the Desktop Pane (see Chapter 3,
Section 3.2.2, page 3-7), the Select Map dialog box will open
(Figure 6.5). You 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
and the Create New
Alternative dialog box
(see Figure 6.4, page 6-3)

%]

Select Map

) Mew Map Window

(%) Existing Map Window

Alternative: Without Levee

will both close, and the
alternative map window
for the new alternative will
appear in the Desktop
Pane.

If you need to create a new
schematic for the
alternative, from the
Schematic list, click <Create New Schematic>. When you click
OK, the Enter Schematic Name dialog box will open (Figure 6.6).
The name of the alternative will appear in the Name box for the
Q(e(;/x i‘;ﬂegitelgi B4 Enter Schematic Name X
this name or
enter a name for
the schematic in
the Name box.
You can also
enter a
description in v
the Description [ ok ]I

Ok | Zancel

Figure 6.5 Select Map Dialog Box

Mame:

Without Levee

Description: ~

Cancel ]

box (optional,
but
recommended)
Click OK, if there is not a map window open in the Desktop Pane,
the Enter Schematic Name dialog box (Figure 6.6) will close and a
schematic map window will open in the Desktop Pane.

If a map window is open in the Desktop Pane (see Chapter 3,
Section 3.2.2, page 3-7), the Select Map dialog box (Figure 6.5)
will open. You can choose whether to open the schematic map
window in the current map window or in a new map window, click
OK. The Select Map dialog box (Figure 6.5) and the Enter
Schematic Name dialog box (Figure 6.6) will both close and the
schematic map window for the new schematic will appear in the
Desktop Pane.

The alternative name will now appear in the table on the
Alternative and Simulation Manager, under the Alternatives
column header (see Figure 6.2, page 6-2).

Figure 6.6 Enter Schematic Name Dialog Box
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Deleting Alternatives

If you want to delete an alternative, but you want to choose from a list of
the developed alternatives for a study:

1. From the alternatives shortcut menu (see Figure 6.3, page 6-3),
click Delete from Study, the Delete Alternative(s) dialog box will
open (Figure 6.7).

Ed Delete Alternativeis) @

Existing
Marme Descriptian

Reseroir Be-0Op  This is the Reservoir Re-Operatio...
Without Levee This is the Without Levee alternati...
Without Project .. This is the Without Project Caonditi. .

Delete
Hame:

Description: )

| Delete || cancel |

Figure 6.7 Delete Alternative(s) Dialog Box

2. From the Existing list select an alternative, in the Delete box the
name and description of the selected alternative will appear.

3. Click Delete, a warning message will appear asking you if you
really want to delete the selected alternative. Click Yes, the
warning message will close and a second warning message will
appear. This message is reminding you that by deleting this
alternative you will also delete the listed simulations. Click Yes,
the warning message will close and the Delete Alternative(s)
dialog box will close (Figure 6.7) and the alternative will no longer
appear under the Alternatives column of the table (see Figure 6.2,
page 6-2).

Renaming Alternatives

If you want to rename an alternative, but you want to choose from a list of
the developed alternatives for a study:

1. From the alternatives shortcut menu (see Figure 6.3, page 6-3),
click Rename, the Rename Alternative dialog box will open (see
Figure 6.8, page 6-6).
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b Rename Alternative E|

Existing

MHame Description

Feserair Be-0p Thiz is the Resenmir Re-...
Without Levee This ig the \Without Levee ...
Without Project Conditions  This is the Without Projec. ..

W

Fename

Marne: Reserair Re-0p

Description: | This is the Reservoir Re-0per(_;

[ Rename l ’ Cancel

Figure 6.8 Rename Alternative Dialog Box

2. From the Existing list select an alternative, in the Rename box the
name and description of the selected alternative will appear.

3. Inthe Name box, enter the new name, and enter a description in the
Description box if needed (recommended).

4. Click Rename, a warning message will appear asking you if you
really want to rename the selected alternative. Click Yes, the
warning message and the Rename Alternative dialog box (Figure
6.8) will close, and on the table, under the Alternatives column
(see Figure 6.2, page 6-2) the renamed alternative will appear.

Individual Alternative

The individual alternative

shortcut menu (Figure 6.9) is Alternatives

available from the Alternative LeE Pl
and Simulation Manager (see HMis Bun 1
Figure 6.2, page Without Project Conditions oo StAOBMoD

6-2), by right-clicking on an
alternative name in the table.
This shortcut menu will allow
you to view the selected

oo Fvictinm (™

Display in Map Window

Edit...
without Levee [ Save

alternative in a map window, bk save as...
edit, make a copy, rename, Resenoir Re-O Rename. ..
delete from the study, and view % Delete From Study

the properties of the

alternative. The following i - =
sections provide further details. Figure 6.9 Individual Alternative Shortcut

Menu

Propetties, ..
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Viewing an Alternative

To view an alternative in a map window:

1.

2.

From the individual alternative shortcut menu (see Figure 6.9, page
6-6), 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 you 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 (see Chapter 3,
Section 3.2.2, page 3-7), the Select Map dialog box (see Figure 6.5,
page 6-4) will open. You 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 (see Figure
6.5, page 6-4) will close, and the alternative map window for the
selected alternative will appear in the Desktop Pane.

Editing an Alternative

To edit an alternative:

1.

From the individual alternative shortcut menu (see Figure 6.9, page
6-6), click Edit. The Alternative Editor will open (Figure 6.10)

H‘ﬂ Alternative Editor @

Mame: ithout Project Conditions hd E @ 3of3 @ E]

Description: E]

Schematic  without Project Conditions

Maps:
[JealdEaglelmpactareas.shp
[¥]BaldEagleStreams.shp
[¥1Dlg map CiDocuments and SettingsfgOhecpribiMy DocumentsAWAT_Studies_Aun2007/BaldEagle/mapsis
[¥]1Dlg map CiDocuments and SettingsfgOhecpribihy DocumentsAWAT_Studies_Aug2007/BaldEagle/mapsis
[¥]Subbasins.shp

Ok [ Cancel ]

Figure 6.10 Alternative Editor

You can edit the description and turn on and off the background
maps associated with the selected alternative. The editor also
provides information on the schematic associated with the selected
alternative.

You can edit other alternatives from the Alternative Editor by
using the Navigator Button (Figure 6.11). Clicking [i] places you
at the first alternative, while clicking

[E] places you at the last alternative. [E] @ 1073 [E] [E

Clicking [4] or [»] moves you back  Figure 6.11 Navigator Button
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(previous) one alternative and forward (next) one alternative,
respectively. The center of the navigator button (see Figure 6.11,
page 6-7) indicates the total number of alternatives and which
alternative you are presently accessing.

4. Click OK, the Alternative Editor will close (see Figure 6.10, page
6-7) and the information you changed will be saved.

Saving an Alternative

To save an alternative, from the individual alternative shortcut menu (see
Figure 6.9, page 6-6), click Save. Any changes that have occurred to the
selected alternative will be saved by the WAT.

Making a Copy of an Existing Alternative

To make a copy of an existing alternative:

1. From the individual alternative shortcut menu (see Figure 6.9, page
6-6), click Save As. The Save Alternative As dialog box will open
(Figure 6.12). The information displayed in the dialog box
represents the alternative you have selected to make a copy of.

H:H Save Alternative As @

Marme: Without Project Cnnditions|

Description] capy of without Project Conditions )

(3) Create copy of Schematic: Without Project Conditions
) Use Schematic: Without Project Conditions

0134 Cancel

Figure 6.12 Save Alternative As Dialog Box

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

3. You 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 you have 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 (see Figure 6.2, page 6-2).

Renaming an Alternative

To rename an alternative:
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1. From the individual alternative shortcut menu (see Figure 6.9, page
6-6), click Rename. The Rename Alternative dialog box will
open (Figure 6.13).

EH Bename Alternative @

Marme: Without Froject Cnnditinn5|

Description: This is the Without Project Conditions alter_)t

] Cancel

Figure 6.13 Rename Alternative Dialog Box

2. Inthe Name box, enter the new name, and enter a description in the
Description box if needed (recommended).

3. Click OK, a warning message will appear asking you if you really
want to rename the selected alternative. Click Yes, the warning
message and the Rename Alternatives dialog box (Figure 6.13)
will close, and in the Alternative and Simulation Manager (see
Figure 6.2, page 6-2), on the table the name of the selected
alternative will be changed.

Deleting an Alternative

To delete an alternative, right-click on an alternative in the table, from the
individual alternative shortcut menu (see Figure 6.9, page 6-6), click
Delete From Study. A warning message will appear asking you if you
really want to delete the selected alternative. Click Yes, the warning
message will close and a second warning message will appear. This
message is reminding you that by deleting this alternative you will also
delete the listed simulations. Click Yes, the alternative will no longer
appear on the table in the Alternative and Simulation Manager (see
Figure 6.2, page 6-2).

Alternative Properties

The properties of an alternative include the name and description for the
Beta Version. For Version 1.0 properties that will be displayed are:
stream alignment, list of measures, common computation points, and
impact areas. To view the properties of an alternative:

1. From the individual alternative shortcut menu (see Figure 6.9, page
6-6), click Properties. The Properties for AlternativeName dialog
box will open (see Figure 6.14, page 6-10).

2. For the Beta Version the properties for viewing are the name and
description of the selected alternative; the date and time the
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¥ Properties for Without Project Conditions

Mare: Without Project Conditions

Description:

3 ¥
Modified Time: | Tye Aug 28 08:11:44 PDT 2007

File: CaDocumments and Setingslg0hecprinby DocurnentsWwiaT S

Close
—_—

Figure 6.14 Properties for AlternativeName Dialog Box

Class: hec2 wat rmodel Watalte rmative

alternative was last modified; the location of the alternative file;
and, the name of the file which contains information about the
alternative.

6.3.2 Toolbar

From the toolbar of the Alternative and Simulation Manager (see Figure
6.2, page 6-2), you can create an alternative. Click :&:, the Create New
Alternative dialog box will open (see Figure 6.4, page 6-3). The steps for
creating an alternative are the same as in Creating an Alternative, under

Section 6.3.1, page 6-3.

6.3.3 Menu Bar

From the Menu Bar of the Alternative and Simulation Manager (see
Figure 6.2, page 6-2), you can create an alternative, rename alternatives,

and delete alternatives.

Creating an Alternative

To create an alternative:

1. Onthe File menu, point to Alternatives, and then click New, the
Create New Alternative dialog box will open (see Figure 6.4, page
6-3).

2. The steps for creating an alternative are the same as in the Creating
an Alternative, under Section 6.3.1, page 6-3.
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Deleting Alternatives

If you want to delete an alternative, but you want to choose from a list of
the developed alternatives for a study:

1. On the File menu, point to Alternatives, and then click Delete
from Study, the Delete Alternative(s) dialog box will open (see
Figure 6.8, page 6-6).

2. The steps for deleting an alternative are the same as in Deleting
Alternatives, under Section 6.3.1 page 6-5.

Renaming Alternatives

If you want to rename an alternative, but you want to choose from a list of
the developed alternatives for a study:

1. Onthe File menu, point to Alternatives, and then click Rename,
the Rename Alternative dialog box will open (see Figure 6.7, page
6-5).

2. The steps for renaming an alternative are the same as in Renaming
Alternatives, under Section 6.3.1, page 6-5.

6.3.4 ToolTips

From the Alternative and Simulation Manager (Figure 6.15) you can

Atooltipisa

graphical user review information regarding the status of certain elements of the study.

interface For example, in Figure 6.15, if you hover the mouse pointer over the

element used alternative Without Project Conditions, a small box will appear, this is a

In conjunction

with a cursor. Atomat

The user Emaihes 1893 Flood 2004 Flood

hovers th(_% ¢ HmMS Fun 1  [HMS Run 2 ~

mouse pointer ' : L ||ResSim StdOphoDiv v [ResSim | StdOpMNoDiv v

(cursor) over #ifihout Project Gonditions o Existing Conditions v |ras Existing Conditions v

an |tem, and a e Coigiions Without Project Conditions w |FIA Without Project Conditions :

small box Description:This is the Without Project Conditions alkernative, that represents the current condition of the Bald Eagle watershed. w

appears with ithout Leves RAS Withaut Project Conditions v |RAS Withaut Praject Conditions v
Fl& Without Levee w |FIA Without Levee v

supplementary

informgtion

irtign‘;"rbde'i”n%the tooltip. This tooltip provides the name and description of the alternative.

hovered over. See Chapter 4, Section 4.1.5 (page 4-4) for details on how the information
is entered. By default tooltips in the WAT are displayed, if you do not
want tooltips displayed, see Appendix C, Section C.4.1 (page C-4) for
further information.

Figure 6.15 Alternative and Simulation Manager - Tooltip
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6.4  Study Pane

The user can also create, edit, rename, and delete alternatives from the
Study Pane (see Chapter 3, Section 3.2.2, page 3-6). This section of the
chapter describes how to perform these operations directly from the Study
Pane.

6.4.1 Alternatives

The alternatives shortcut menu (Figure 6.16) is available from the Study
Pane, by right-clicking on the Alternatives folder. This shortcut menu

Study Pane will allow you to create, rename, and delete alternatives. The following
provides an sections provide further details.
overview of -
WAT e Bald Eagle
alternatives, S ~lternatives
simulations - =44 withou
and analysis - B SIM 3 pelste from Study
periods. o ooy Bl
@) May Rename...

F'igu're 6.16 Alternatives Shortcut Menu

Creating an Alternative
To create an alternative from the Study pane:

1. From the Study Tab, on the Study Pane, right-click on the
Alternatives folder, from the alternatives shortcut menu (Figure
6.16), click New, the Create New Alternative dialog box will open
(see Figure 6.4, page 6-3).

2. The steps for creating an alternative are the same as in the Creating
an Alternative, under Section 6.3.1, page 6-3.

Deleting Alternatives

If you want to delete an alternative, but you want to choose from a list of
the developed alternatives for a study:

1. From the Study Tab, on the Study Pane, right-click on the
Alternatives folder, from the alternatives shortcut menu (Figure
6.16), from the shortcut menu, click Delete from Study. The
Delete Alternative(s) dialog box will open (see Figure 6.8, page
6-6).

2. The steps for deleting an alternative are the same as in Deleting
Alternatives, under Section 6.3.1 page 6-5.
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Renaming Alternatives

If you want to rename an alternative, but you want to choose from a list of
the developed alternatives for a study:

1. From the Study Tab, on the Study Pane, right-click on the
Alternatives folder, from the alternatives shortcut menu (see Figure
6.16, page 6-12), from the shortcut menu, click Rename. The
Rename Alternative dialog box will open (see Figure 6.7, page
6-5).

2. The steps for renaming an alternative are the same as in Renaming
Alternatives, under Section 6.3.1, page 6-5.

6.4.2 Individual Alternative

The individual alternative shortcut menu (Figure 6.17) is available from
the Study Pane, by right-clicking on an alternative name under the
Alternatives folder. This shortcut menu will allow you to view the

= Bald Eagle
=% Alternatives
— - A Without Project Caondition:
- #-3) Simulations (10)
“y Sthematiciwithout Pre Edit...

Display in Map Window

x

; - ) Maps & save

£ &4 without Leves

- f4 Reserair Re-Op b save s
+-|7) Analysis Periods Rename. ..

2% Delete from Study
Properties...
Figure 6.17 Individual Alternative Shortcut Menu

selected alternative in a map window, edit, save, make a copy, rename,
delete from the study, and view the properties of the alternative. The
following sections provide further details.

Viewing an Alternative
To view an alternative in a map window:

1. From the Study Tab, on the Study Pane, from the Alternatives
folder, right-click on an alternative, from the individual alternative
shortcut menu (Figure 6.17), click Display in Map Window.

2. The steps for viewing an alternative are the same as in Viewing an
Alternative, under Section 6.3.1, page 6-7.
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Editing an Alternative
To edit an alternative:

1. From the Study Tab, on the Study Pane, from the Alternatives
folder, right-click on an alternative, from the individual alternative
shortcut menu (see Figure 6.17, page 6-13), click Edit. The
Alternative Editor will open (see Figure 6.10, page 6-7).

2. The steps for editing an alternative are the same as in Editing an
Alternative, under Section 6.3.1, page 6-7.

Saving an Alternative

To save an alternative, from the Study Tab, from the Study Pane, from
the Alternatives folder, right-click on an alternative, from the individual
alternative shortcut menu (see Figure 6.17, page 6-13), click Save. Any
changes that have occurred to the selected alternative will be saved by the
WAT.

Making a Copy of an Existing Alternative
To make a copy of an existing alternative:

1. From the Study Tab, on the Study Pane, from the Alternatives
folder, right-click on an alternative, from the individual alternative
shortcut menu (see Figure 6.17, page 6-13), click Save As. The
Save Alternative As dialog box will open (see Figure 6.12, page
6-8).

2. The steps for making a copy of an existing alternative are the same
as in Making a Copy of an Existing Alternative, under Section
6.3.1, page 6-8.

Renaming an Alternative

1. From the Study Tab, on the Study Pane, from the Alternatives
folder, right-click on an alternative, from the individual alternative
shortcut menu (see Figure 6.17, page 6-13), click Rename. The
Rename Alternatives dialog box will open (see Figure 6.13, page
6-9).

2. The steps for renaming an alternative are the same as in Renaming
an Alternative, under Section 6.3.1, page 6-8.
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Deleting an Alternative

1. From the Study Tab, on the Study Pane, from the Alternatives
folder, right-click on an alternative, from the individual alternative
shortcut menu (see Figure 6.17, page 6-13), click Delete.

2. The steps for deleting an alternative are the same as in Deleting an
Alternative, under Section 6.3.1, page 6-9.

Alternative Properties

The properties of an alternative include the name and description for the
Beta Version. For Version 1.0 properties that will be displayed are: stream
alignment, list of measures, common computation points, and impact
areas. To view the properties of an alternative:

1. From the Study Tab, from the Study Pane, from the Alternatives
folder, right-click on an alternative, from the individual alternative
shortcut menu (see Figure 6.17, page 6-13), click Properties. The
Properties for AlternativeName dialog box will open (see Figure
6.14, page 6-10).

2. The steps for accessing alternative properties are the same as in
Alternative Properties, under Section 6.3.1, page 6-9.
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CHAPTER 7

Schematics

7.1 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 their results 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).

7.2 Elements of a Schematic

The following sections describe in general terms the main elements of a
schematic and the tools provided by the WAT to create schematics. Also,
further details on each element are provided in the subsequent sections of
this chapter.

7.2.1 Stream Alignment

The backbone of any schematic is the stream alignment (see Figure 7.1,
page 7-2), 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. See Section 7.8 (page 7-14) for further details on establishing and
modifying a stream alignment.
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A stream
alignmentis a
one-
dimensional
river
coordinate
system, which
defines the
natural
downstream
flow network.
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Figure 7.1 Stream Alignment

7.2.2 Measures

Measures for
the WAT
include
structural/non-
structural
measures
(flood damage
reduction),
and/or
ecosystem
measures.

Measures (Figure 7.2) for the 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
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Figure 7.2 Measures

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
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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 you can define for
the WAT, but this User's Manual will only focus on reservoirs (see
Section 7.9.1, page 7-30) and levees (see Section 7.9.2, page 7-37). Other
measures available in the WAT are diversions, channel improvements,
off-channel storage, and other projects.

7.2.3 Common Computation Points

Common computation points (Figure 7.3) are locations where one model
transfers data to another model, or where results are needed for model
development or alternative analysis, or where input boundary conditions

((‘,:(;)YTT[ZTJ?E;iOH B schematic: Without Project Conditions E@E|
points are ~
locations
where one Wil Hall Bgld Eagle Total
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. : > =
Figure 7.3 Common Computation Points
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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 and how to create, edit, and
modify, see Section 7.10 (page 7-42).

7.2.4 Impact Areas

An impact area (see Figure 7.4, page 7-4) is any distinct portion of a
study that is affected by rising or falling stage in a stream, river, lake, or
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An impact
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of a study area
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by rising or
falling stage in
a stream, river,
lake, or
reservoir.
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Figure 7.4 Impact Areas
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reservoir. The boundaries of an impact area are defined by a closed
polygon, and you 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 you want to compute impacts at damage area centers
in the study area, and you have an HEC-FIA model as part of your WAT
modeling effort. For further details on impact areas and how to create,
edit, and modify, see Section 7.11 (page 7-47).

7.3  Study Element Tools

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

Pointer/Selector Tool — use this tool to edit, rename, and delete
elements (does not include stream alignment elements). Commands
available 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 you
want 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 map window.
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Study Element
Tools:
Pointer
Zoom
Pan
Impact Area
Computation
Point
Stream
Alignment
Stream Node

7.4

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

@ Impact Area Tool - use this tool to create, delete, rename, and edit

0

4]
)

impact areas. See Section 7.11 (page 7-47) for more detail on
creating, deleting, renaming, and editing 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. See Section 7.10 (page
7-42) for more detail on creating, deleting, renaming, and editing
common computation points.

Stream Alignment Tool - use this tool to create, delete, and edit
streams that make up the stream alignment (see Section 7.8, page
7-14).

Stream Node Tool - use this tool to create, delete, and edit stream
nodes (see Section 7.8.5, page 7-23) and stream junctions (see
Section 7.8.7, page 7-24) on the stream alignment.

Measure Tools

Reservoir Tool - use this tool to create, delete, rename, and edit
reservoirs. See Section 7.9.1 (page 7-30) for more detail on
creating, deleting, renaming, and editing reservoirs.

Levee Tool - use this tool to create, delete, rename, and edit levees.
See Section 7.9.2 (page 7-37) for more details on creating, deleting,
renaming, and editing 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. You 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
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Measure

Tools:
Reservoir
Levee
Diversion
Channel
Modification
Off-Channel
Storage Area
Other Project

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. You 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. You 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
CTRL key and click. You 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.

7.5 Creating the Default Schematic

When a new study is created in the WAT, a default alternative is created
(see Chapter 6) with either a 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 create the stream alignment (see Section 7.8, page 7-14)
and then add measures (see Section 7.9, page 7-30), common computation
points (see Section 7.10, page 7-42), and impact areas (see Section 7.11,
page 7-47) to the schematic.
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To define the default schematic:

1.

2.

Once a study is created, the default schematic map window will
open in the Desktop Pane (see Chapter 3, Section 3.2.2, page 3-7).
Add a map layer (Chapter 5) that will guide you in creating your
stream alignment. You will either digitize the stream alignment by
hand or import a stream alignment. See Section 7.8 (page 7-14) for
further details on creating a stream alignment.

Once the stream alignment is established you will need to add the
measures that describe the default alternative. There are several
types of measures that you can add, but for the Beta version, this
manual will concentrate on reservoirs (see Section 7.9.1, page 7-30)
and levees (see Section 7.9.2, page 7-37).

After measures have been defined, you should add common
computation points (see Section 7.10, page 7-42) 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.

An optional element to add to the default schematic is impact areas.
Impact areas are required if you want to compute impacts at damage
area centers in the study area, and you have an HEC-FIA model as
part of your alternative. See Section 7.11 (page 7-47) for further
details on defining impact areas.

Once you have your default schematic complete, be sure to save
your schematic data. You can now create other alternatives and
schematics based on the default schematic.

7.6  Creating Schematics

There are two ways to create a schematic, one is from the Schematic Tab,
and the other is when you are creating an alternative (Chapter 6).

To create a schematic from the Schematic Tab:

1.

From the Schematic Tab, on the Study Pane (Figure 7.5), right-
click on the Schematics, folder, from the shortcut menu click New.
The Create New Schematics =5 BaldEagle

dialog box will open (see -0 Maps

Figure 7.6, page 7-8). =13

In the Name box enter the ----- 7 Withm%
name (required), and in the P byt Without Project ditinns

h R —1. rarmnanants
Descr_‘lp_tlon bO).(’ enter a Figure 7.5 Creating a New Schematic
description (optional, but

recommended).
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3. ﬁlel\(l:vk SOCf}jérH:ietiSSrZ?;leog Ed Create New Schematics E|
box will close. In the Marne: Without Leves
Study Pane (see Figure
7.5, page 7-7), the Description: | The Lock Haven Levee[)
Schematics folder will
now contain the new ok | [ ocancel |
schematic. Figure 7.6 Create New Schematics Dialog
4. A map window will Box

open in the Desktop

Pane representing the schematic. You now need to edit the
schematic, add a stream alignment, add the correct measures for the
alternative that is associated with this schematic, add common
computation points, and if needed add impact areas.

5. If amap window is open in the -
Desktop Pane (see Chapter 3, slect Map 'rg"
Section 3.2.2, page 3-7), the () Mew Map Yindow
Select Map dialog box will _ _
open (Figure 7.7). You can © Existing Map vindow
choose whether to open the Alternative: Without Levee

schematic in the current map
window or in a new map
window, click OK. The Select

- Map dialog box and the Create ’ ] ’ ]
lﬂ%%ﬁ?ﬁfa New Alternatives dialog box ————— 2 _Cam’e'
common (Figure 7.6) will both close, and Figure 7.7 Select Map Dialog Box
starting point the map window for the new
for _ schematic will appear in the Desktop pane. You now need to edit
Consmi.cg:on of the schematic, add a stream alignment, add the correct measures for
rcnoonagf‘(;atg the alternative that is associated with this schematic, add common
sets. computation points, and if needed add impact areas.

To create a schematic when you are creating an alternative:

1. From the Study Tab, on
the Study Pane (Figure =38
7.8), right-click on the =
Alternatives folder, from
the shortcut menu click
New. The Create New

w Bald Eagle
S 15 ternatives

> Delete From Study

t.:l Map Rename...

Alternatives dialog box Figure 7.8 Creating a New Alternative

will open (see Figure 7.9, page 7-9).

2. Enter the alternative name in the Name box enter the name
(required), and an optional (recommended) description in the
Description box.

3. Each alternative requires a schematic to provide the layout of the
study area measures and components. Select a previously defined
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kY Create New Alternatives E|
Marme: Withjut Levee
Cescription: This alternative has the Lock Ha:
Schematic: =Create Mew Schematic= b
Stream Alignment | Straarm Alignrment “
[ Ok l ’ Cancel ]

Figure 7.9 Create New Alternatives Dialog Box

schematic, or create a schematic for the alternative from the
Schematic list (see Step 7).

A stream alignment is also required with an alternative, from the
Stream Alignments list, select Stream Alignment, which is the
default stream alignment name.

Click OK, if there is not a map window open in the Desktop Pane,
the Create New Alternatives dialog box will close (Figure 7.9) and
a map window will open in the Desktop Pane representing the
alternative.

If a map window is open in the Desktop Pane (see Chapter 3,
Section 3.2.2, page 3-7), the Select Map dialog box will open (see
Figure 7.7, page 7-8). You 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 (see Figure 7.7, page 7-8)
and the Create New Alternatives dialog box (Figure 7.9) will both
close, and the map window for the new alternative will appear in
the Desktop Pane.

If you want to create a new schematic for the alternative, from the
Schematic list (Figure 7.9), click <Create New Schematic>. When
you click OK, the Enter Schematic Name dialog box will open
(Figure 7.10). By default the name of the alternative will appear in
the Name box for the new schematic, you can accept this name or
enter a name for the schematic in the Name box.

Ed Enter Schematic Name E|
MNarme: Without Levee
Description: LS
b
I 0]78 ] [ Cancel l

Figure 7.10 Enter Schematic Name Dialog Box
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8. Click OK, if there is not a map window open in the Desktop Pane,
the Enter Schematic Name dialog box (see Figure 7.10, page 7-9)
will close and a map window will open in the Desktop Pane
representing the schematic.

9. If amap window is open in the Desktop Pane (see Chapter 3,
Section 3.2.2, page 3-7), the Select Map dialog box (see Figure 7.7,
page 7-8) will open. You 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 (see Figure 7.7, page 7-8) and the
Enter Schematic Name dialog box (see Figure 7.10, page 7-9) will
both close and the map window for the new schematic will appear
in the Desktop Pane.

10. The schematic name will now appear on the Schematic Tab, under
the Schematics folder (see Figure 7.5, page 7-7). You now need to
edit the schematic by adding a stream alignment, measures,
common computation points, and impact areas.

7.7  Existing Schematics

After creating a schematic, you 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 these tasks
are accomplished through the schematic shortcut menu (Figure 7.11). To
access the schematic shortcut menu, from the Schematic Tab, on the
Study Pane, right-click on an existing schematic under the Schematics
folder; and, the schematic shortcut menu will appear.

= Bald Eagle

4 1) Maps

-0 Schematms

iy Without Levee

N ;; WWithout Project Conditions

=13 Cnmpnnents Display in Map Window
('ﬁ} Strearm Alignments

------ r"’ Stream Alighment Edt...
= _;' Measures & save
23 channel Mod
5 1T
- Diversion EE' awe A
-3 Leves B Properties...

[

Flgure 7 11 Schematic Shortcut Menu

7.7.1 Viewing a Schematic
To view a schematic in a map window:

1. From the schematics shortcut menu (Figure 7.11) click Display in
Map Window.
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If there is not a map window open in the Desktop Pane (see
Chapter 3, Section 3.2.2, page 3-7), the map window for the
selected schematic will open in the Desktop Pane. From the map
window you can edit the stream alignment, add measures
(reservoirs, levees), and impact areas for the schematic.

If a map window is open in the Desktop Pane (see Chapter 3,
Section 3.2.2, page 3-7), the Select Map dialog box (see Figure 7.7,
page 7-8) will open. You 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 (see Figure 7.7, page 7-8) will close,
and the map window for the selected schematic will appear in the
Desktop Pane.

7.7.2 Editing an Existing Schematic

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

1.

no

From the schematics shortcut menu (see Figure 7.11, page 7-10)
click Edit. The Schematic Editor will open (Figure 7.12).

H Schematic Editor @

Mame: Wwithout Project Conditions | [M](41] 2 of 2 [ ][m]

Description: o

Measures: | [»]Lock Haven Levee

=B

[ (0] 4 H Cancel ]

Figure 7.12 Schematic Editor

In the Description box you can edit the description of schematic.
From the Measures box you can add or remove measures from a
schematic by selecting the measures. For example (Figure 7.12), if
you decide for this schematic not to include the Lock Haven Levee,
clear Lock Haven Levee. The Lock Haven Levee will now be
removed from the schematic.

You can edit other schematics from the Schematic Editor by using
the Navigator Button (Figure 7.13). Clicking[K] places you at the
first schematic, while clicking (m] places you at last schematic.

Clicking [41] or[»] move you back

(previous) one schematic and forward (1] () 1 0r3|[w][m]

(next) one schematic, respectively. Figure 7.13 Navigator Button
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The center of the navigator button (see Figure 7.13, page 7-11)
indicates the number of schematics and which schematic you are
presently accessing.

4. Click OK, the Schematic Editor will close, and if the map window
associated with the schematic is open, the measure will no longer
display in the map window.

7.7.3 Saving a Schematic
To save the active schematic, from the schematic shortcut menu (see

Figure 7.11, page 7-10), click Save. Any changes that have occurred to
the selected schematic will be saved by the WAT.

7.7.4 Making a Copy of an Existing Schematic
To make a copy of an existing schematic:
1. From the schematics shortcut menu (see Figure 7.11, page 7-10),

click Save As. The Save Schematic As dialog box will open
(Figure 7.14).

E‘ﬂ Save Schematic As

Marne: Wiithout Project Cnnditinns|

Description: copy of Without Project Conditions ]

Dk | Cancel

Figure 7.14 Save Schematic As Dialog Box

2. The information displayed in the dialog box represents the
schematic you have chosen to make a copy of.

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

4. Click OK, the Save Schematic As dialog box (Figure 7.14) will
close, and in the Study Pane; under the Schematics folder the new
schematic name will appear.

7.7.5 Deleting a Schematic

You can only delete a schematic that is not associated with an alternative.
For example, in Figure 7.11 (page 7-10), 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:
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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 7.15),
click Delete from Study.

= Bald Eagle
-2 Maps
=10 Schermatics
P i A Ezistin g onditions
""" t all' Without Levee Display in Map Window

L e w3, Without Project Co
=0 Components

Elffi} Stream Alignment:  lml Save

~ " Stream Aligni I save As...
= Measures
..... 3 Channel Mod Delete From Study
- Diversion Properties. ..
=0 | pwRR

Figure 7.15 Schematic Shortcut Menu — Delete from Study

Edit...

2. A message window will open, asking you if 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.

7.7.6 Schematic Properties

The properties of a schematic include the name and description for the
Beta Version. For Version 1.0 properties that will be displayed are:
stream alignment, list of measures, common computation points, and
impact areas. To view the properties of a schematic:

1. From the schematics shortcut menu (see Figure 7.11, page 7-10),
click Properties. The Properties for SchematicName dialog box
will open (Figure 7.16).

Ed Properties for Without Project Conditions

Marme: Without Project Conditions

Description:

£ >
Modified Time: |yyed Aug 29 08:41:31 PDT 2007
File:

Class: hec2wat.model. SchematicManager

Close
—

Figure 7.16 Properties for SchematicName Dialog Box
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7.8

2. For the Beta Version the properties for viewing are the name and
description of the selected schematic; the date and time the
schematic was last modified; the location of the schematic file; and,
the name of the file which contains information about the
schematic.

Establishing the 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 7.17). 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.

- Mo -~ o
.___..-" - L' T - " L ™
j r b : e
. i ’::..-“- - " _:_.r’-.,"-.u- rll,_..-"'r \. I._.-‘ 'Ii--
r ¥ i (4 ..'-\. 3 e | L e ¥
X AN N 3 L By
'-\._. [ bt _-____..-'* d = i )'.‘-___'.-l"
‘»l'"-: - \H j__,.- ; o L 1\; =
5 N 4 ._,-
g T f.,’ t-\. = J i gy .;l._l,-"- L ._J_,,_-
: -.u.._.l" '\ .-"'"- I - - '..,,.:-' ._: J_,.-‘"
i S _y
Stream Nodes Stream Junctions

Figure 7.17 Stream Alignment Parts

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 7.18
(page 7-15).
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Stream Node

/\

Vertex Points
Stream CD
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Stream
Node

Stream Junction

Stream AB

Figure 7.18 Relationships of Streams in a Stream Alignment

The WAT creates and labels stream stations (or river stations) along each
stream. The station at the downstream end of a stream is Station O (zero),
and the stationing increases upstream along the stream according to the
linear distance between vertices on the stream in the study coordinate
system. You 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
the Beta Version of the WAT there is no indication of what the units are,
in future versions there will be a way for the user to view the units.

A stream alignment created without an underlying map layer will use the
default coordinate system of X-Y. This default does not have any units
attached to it. More information on the coordinate system is contained in
Appendix D.

7.8.1 Creating the Default Stream Alignment

If your 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 your 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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Stream

Alignment

Tool

You can either digitize a stream alignment by hand or import a stream
alignment from an ArcView® shapefile. The following are the steps for
digitizing a stream alignment; see Section 7.8.10 (page 7-27) for details on
importing a stream alignment.

To create the default stream alignment for a new study:

1.

2.

When a new study is created (see Chapter 4, Section 4.1.1, page
4-1), the default stream alignment is created (Stream Alignment)
and a schematic map window is automatically opened in the
Desktop Pane (see Chapter 3, Section 3.2.2, page 3-7).

The default stream alignment is blank, to begin building the default
stream alignment; find a location on the map window where you
want to start a stream. 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 7.19), on your
stream. The first vertex point is the upstream or beginning stream
node of a stream.

Figure 7.19 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. You have now created a single stream.
The Create New Stream dialog box will open (see Figure 7.20,
page 7-17). You can either accept the default name or enter a new
name (required) in the Name box. If needed, you can enter an
optional description (recommended) in the Description box. Click
OK, the Create New Stream dialog box will close.

Repeat steps 2 through 4 to add more streams to your stream
alignment.
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HZH Create Mewr Stream g|
Hemme; Strearm B
Description: -
W
Ok | ’ Cancel

Figure 7.20 Create New Stream Dialog Box

6. To connect a stream to an existing stream, place the first or last
click of the new stream on the existing stream where you want the
two streams to join. After naming the new stream, a message box
will appear asking if you want to connect the new stream to the
existing stream. Click Yes if you want the two streams connected.
Otherwise, click No and the new stream will not be connected to the
existing stream.

7. Once you have completed your stream alignment, save your work.

The Zoom Tool (see Section 7.3, page 7-4) 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.

7.8.2 Existing Stream Alignments

After creating a stream alignment, you can view the stream alignment,
save the stream alignment, view an existing stream alignment's properties,
and, reverse direction of all streams that make up a stream alignment. All
of these tasks are accomplished through the stream alignment shortcut
menu (Figure 7.21). The stream alignment shortcut menu is available
from the Schematic Tab, on the Study Pane, under the Components
folder, under the Stream Alignments folder, and then right-click on an
existing stream alignment.

fle= Bald Eagle

hj Maps

#-3) Schematics

=+ Components

EI('F; Stream Alignments

o

=0 Measures Display in Map Window
=) Channel Mod
----- ) Diversion H aave h
=20 Levee Properties. .,
o £} LockHaven Le Reverse Direction Al
L. 3 MitharBraiact

Figure 7.21 Stream Alignment Shortcut Menu
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Viewing a Stream Alignment

To view a stream alignment in a map window:

1.

2.

From the stream alignment shortcut menu (see Figure 7.21, page
7-17) click Display in Map Window.

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 (see Chapter 3, Section 3.2.2, page 3-7). From the map
window you can edit the streams, stream nodes, and stream
junctions that make-up the stream alignment.

If a map window is open in the Desktop Pane, a message box will
open letting you know that the stream alignment is already
displayed in the active map window. If you wish 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.

Saving a Stream Alignment

To save the active stream alignment, from the stream alignment shortcut
menu (see Figure 7.21, page 7-17), click Save. Any changes that have
occurred to the selected stream alignment will be saved by the WAT.

Stream Alignment Properties

To view certain properties of a stream alignment, from the stream
alignment shortcut menu (see Figure 7.21, page 7-17), click Properties.
The Properties for Stream Alignment dialog box will open (Figure
7.22). Properties that you can view include: name of the active stream
alignment, description, last time the stream alignment was modified, the
file name and location of the stream alignment, and the geographic extents
of the stream alignment.

Properties for, Stream Alignment @
MNarme Stream Alignment
Description:
Modified Time: | Fri aug 31 08:18:16 POT 2007
File: CaDocuments and Settingsiglhecprbiy Document T_Studies_Aug2007\BaldEaglelstream.align
Class: corm rma.model StreamAlignmentCaontainer
Extents
Easting Marthing
Miniraurn: 1863020 Minimurn: 208310
Maximum 2065100 Maximurm: 353360
Cloge

Figure 7.22 Properties for Stream Alignment Dialog Box
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Reverse Direction of All Streams in a Stream
Alignment

When importing a stream alignment from ArcView® shapefiles or when
digitizing a stream alignment, individual streams can be in the wrong
direction (downstream to upstream). You can reverse the direction of
individual streams (see Reverse Direction of a Stream, under Section
7.8.3, page 7-20), but if all your streams are in the wrong direction, the
WAT has provided an option to handle this.

From the stream alignment shortcut menu (see Figure 7.21, page 7-17),
click Reverse Direction All. A warning message box will appear,
warning you 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.

7.8.3 Editing a Stream Alignment — Streams

Stream

Alignment

Tool

After establishing a stream
alignment, you can rename and edit
the description for individual m
streams, delete individual streams, Edit Stream Element ..
reverse the direction of a stream,
disconnect a stream at both the
upstream or downstream end, and

Fename Stream Element ...

Delete Stream Element

view the stream stationing and 1

coordinates of the stream nodes on a iy Disconnect Downstream
stream. All of these tasks are Reverse Direction
accomplished through the stream J

shortcut menu (Figure 7.23). To
access the stream shortcut menu, the ~ Figure 7.23 Stream Shortcut Menu
Stream Alignment Tool must be selected, and from the map window,
right-click on a stream.

Renaming a Stream

To rename a stream:

1. Press the Stream Alignment Tool from the toolbar, right-click on
the stream you want to rename, and click Rename Stream Element
from the stream shortcut menu (Figure 7.23).

2. The Rename Stream dialog box opens (see Figure 7.24, page
7-20). Enter the new name in the Name box (required) and
description in the Description box (optional, but recommended).
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H Rename Stream E|
Ll Bald Eagle Creekj
Description: g
oK | ’ Cancel ]

Figure 7.24 Rename Stream Dialog Box

Click OK and the Rename Stream dialog box will close (Figure
7.24). The new name of the stream will be shown on the map
window.

Deleting a Stream

To delete a stream:

1.

Press the Stream Alignment Tool from the toolbar, right-click on
the stream you want to delete and click Delete Stream Element
from the stream shortcut menu (see Figure 7.23, page 7-19).

A warning message will open asking you 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.

Reverse Direction of a Stream

If you draw a stream in the wrong direction (downstream to upstream), the
WAT provides a way for you 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, right-click on
the stream you want to reverse and click Reverse Direction from
the stream shortcut menu (see Figure 7.23, page 7-19).

A warning message will appear asking if you really want to reverse
the direction of the stream. Click Yes, the warning message will
lose and the stream's direction will be reversed.

Disconnecting a Stream

If you want to disconnect a stream from another stream, the WAT will
allow you to do so at either the upstream or downstream end of the stream.

To disconnect a stream from another stream:
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1. Press the Stream Alignment Tool from the toolbar, right-click on
the stream you want to disconnect and either click Disconnect
Upstream or Disconnect Downstream from the stream shortcut
menu (see Figure 7.23, page 7-19).

2. The stream will now be disconnected from the stream at the
location you chose. 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.

Editing a Stream

The previous sections have described the editing that you can do to a
stream. Edit Stream Element allows you to 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:

?ttz;fiir:in . 1. Press the Stream Alignment Tool from the toolbar, right-click on
based Ongthe the stream element you want to edit, click Edit Stream Element
geographic from the str_eam shortcut menu (see Figure 7.23, page 7-19), the
extents that are Stream Editor will open (Figure 7.25).
defined when a -
stream is H Stream Editor g|
drawn. Streams
Watershed
adopted MName: Bald Eagle Creek v | [W][a] 10r8 ][]
stations along -
Diescriptian:

a stream - = D
normall
denotedyas Station Easting Morthing
miles pstream Mode 286,637,187 1l,864,351.011 205,712,474
(kilometers) 151,695,509 1,958,165.961 282,904,549
above the 132,218.078 1,970,319.026 294,297.127

h of 74,557,662 2,011,104,.703 325,066,476
mouth of a 65,321,507 2,018,6588.331 327,419,171
stream. 26,162.207| 2,042,203.808 348,457, 482

DownStream Mode 0.0on 2,065,100.020 353,366,313
| ok || cancel ]

Figure 7.25 Stream Editor

2. You can either enter a new description (recommended) or edit the
description of the stream in the Description box.

3. The table provides you with the stream stationing and coordinates
of the stream nodes that are on the selected stream and is
informational only.

4. Click OK, the Stream Editor will close.
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7.8.4 Graphically Editing a Stream Alignment — Streams

After establishing a stream alignment, you can graphically edit the

Stream individual streams of the stream alignment. By using the Stream
Alignment Alignment Tool, the CTRL key, and the SHIFT key, you can edit

Tool individual streams by adding, moving, and deleting vertex points. This is
done graphically on the schematic in the active map window.

Adding Vertices to a Stream
To add vertex points to an existing stream:

1. Press the Stream Alignment Tool from the toolbar, double-click
on a stream that you want to add a vertex point to, and the stream
will turn red, with blue points that represent vertices.

2. Place the pointer on the selected stream where you want to add a
vertex point. Hold down the CTRL key and click. A blue point
will now appear on the selected stream, which represents a new
vertex point.

Moving the Vertices of a Stream

To move vertex points on an existing stream:

1. Pressthe Stream
Alignment Tool fromthe | 4y ' Lok
A vertex point toolbar; double-click on the
is a point with stream where you want to
Egg‘;‘g}nates on move a vertex point. The
a stream in the selected stream will turn
stream red, and the individual
alignment. vertex points will be blue
points.
2. Click on the vertex point 5K
you wish to move and then
drag the vertex point to a "

new location; this is Figure 7.26 Move a Vertex Point
illustrated in Figure 7.26.

Deleting Vertices from a Stream
To delete vertex points from an existing stream:

1. Press the Stream Alignment Tool from the toolbar; double-click
on the stream where you want to delete a vertex point. The selected
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stream will turn red, and the individual vertex points will be blue
points.

Hold down the SHIFT+CTRL keys and click on the vertex point to
be deleted. The blue vertex point will disappear from the stream.

7.8.5 Editing a Stream Alignment - Stream Nodes

After establishing the stream alignment, WA
you can edit and delete the individual

Stream

Node .
Tool “

stream nodes of the stream alignment.

Skation: 44246, 544

Both of these tasks are accomplished Edit Mode, ..
through the stream node shortcut menu -~ Delete Mode
(Figure 7.27). To access the stream node i |
shortcut menu, the Stream Node tool Figure 7.27 Stream Node
must be selected, and from the map Shortcut Menu

window right-click on a stream node.

Establishing Stream Stationing

Stream nodes
are created
where streams
meet (stream
junctions), and
are used to
establish
stationing for a
stream.

The 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, you can edit the stream nodes. To edit a
stream node:

1.

Press the Stream Node Tool from the toolbar, right-click on the
stream node that you want to edit. From the stream node shortcut
menu (Figure 7.27), click Edit Node; the Stream Node Editor will

T et team
The default stream station has stream Hode Editor &

the downstream node at zero Strearmn | Bald Eagle Creek
(0) and the upstream node is
based on the coordinate Location
system you used when
digitizing the stream
alignment. To change the MNorthing 208712. 474
stream stationing, clear Use
Default Stationing. The Station 286637. 187
Station box can now be
edited. {lse Default Stationing
Click OK, the Stream Node [

Editor will close. Based on

what you enter, the WAT will  Figure 7.28 Stream Node Editor
automatically adjust the

stream stationing for the stream associated with the stream node.
This includes the upstream and downstream nodes.

Easting 1864331.011

(]9 H Cancel ]
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Deleting a Stream Node

To delete a stream node, press the Stream Node Tool from the toolbar,
right-click on the stream node that you want to delete. From the stream
node shortcut menu (see Figure 7.27, page 7-23) click Delete Node. A
warning message will open asking you whether you really want to delete
the selected stream node. Click Yes, the warning message will close and
the stream node will be deleted from the stream alignment. You cannot
delete the beginning and ending stream nodes of a stream element.

7.8.6 Graphically Editing a Stream Alignment — Stream
Nodes

After establishing a stream alignment, you can graphically edit the
ﬁfggg‘m ry “ individual stream nodes of the stream alignment. By using the Stream
Tool Node Tool, and the CTRL key, you can add and move stream nodes.

This is done graphically on the schematic in the active map window.

Adding a Stream Node

Two stream nodes are created automatically — beginning and ending
stream nodes of a stream. You 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 you want to add a
stream node. Hold down the CTRL key and click. A circle will now
appear on the stream that indicates the new stream node.

Moving a Stream Node

To move a stream node, press the
Stream Node Tool from the toolbar;
double-click on the stream node that

you want to move. It becomes a yellow %
circle with a black outline and four i
small black dots (Figure 7.29). To Figure 7.29 Move a Stream Node

move the stream node, click and drag the stream node along the stream to
its new position. You cannot move the beginning and ending stream
nodes of a stream.

7.8.7 Editing a Stream Alignment - 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
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dark green circle with a light green halo : Tiask, P
- around the circle. You can establish stream ;m
tream stationing at a stream junction. This task is Edit Stream Junctian...

#‘ggle “ accomplished through the stream junction _ ' it
shortcut menu (Figure 7.30). To access the Figure 7.30 Stream Junction
stream junction shortcut menu, the Stream Shortcut Menu
Node tool must be selected, and from the map window right-click on a
stream junction.

Editing a Stream Junction
To edit a stream junction:
1. Press the Stream Node Tool from the toolbar, right-click on the

stream junction that you want to edit. From the stream junction
shortcut menu (Figure 7.30), click Edit Stream Junction. The

When two Stream Junction Editor will open (Figure 7.31).
streams _
Intersect, a k4 Stream Junction Editor E|
stream '
junction is Easting: 2042203, 81 Morthing: 348457, 48
created. A
stream se Default
junction is Stream Station Stationing
ggégmiodes Bald Eagle Creek 26,162, 2
. Fishing Creek 0.0 v
at one location d
and is
represented by
a_dark green QK T
circle with a
light green Figure 7.31 Stream Junction Editor
halo around ) . . . .
the circle. 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 what you enter, the WAT will
automatically adjust the stream stationing for the stream associated
with the stream node.

3. Click OK, the Stream Junction Editor will close.

7.8.8 Graphically Editing a Stream Alignment — Stream
Junctions

After establishing a stream alignment, you can graphically edit the
individual stream junctions of the stream alignment. By using the Stream
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Node Tool, you can move a stream junction. This is done graphically on
the schematic in the active map window.

Moving a Stream Junction

To move a stream junction press
the Stream Node Tool from the
toolbar; double-click on the stream
junction that you want to move. It
becomes a green circle with a 1
black outline and four small black %
dots (Figure 7.32). Click and drag
the stream junction along the
stream element to its new position.

Figure 7.32 Move a Stream Junction

7.8.9 Changing 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,

The Stream and stream junctions; font for the stream name; tic mark properties; and
Alignment set visualization scaling for the stream alignment.

Layer contains

the stream ; o

alignment To change stream alignment properties:

displayed in . . . .

the active map 1. From the Maps Tab, right-click on Stream Alignment in the tree.
window. This From the shortcut menu, click Properties.

primary layer 2. The Stream Alignment Properties dialog box will open (Figure

has three sub- .
fyers which 7.33)

3. Tochange the Secle

represent the :
elements of a COIOr Of the Current Scale 1:302953
stream Stream DeEr:iL:I;ropenies
a“gnment. al Ignment7 Stream Width: Stream Color:
select a color 5 4 Custom ¥
from the [¥] Show Stream Name
Stream COIOr [¥] Draw Station Tics
. ] . 7 3
list. The Tl Lenai
I t the Major Tic Length: 14 M .
examp elo B Draw Tic Lahels Chgose Font...
rlght Of the Edlt [v] Draw Stream Modes
Properties box Node Color: B s v
(Flgure 733) Node Cutline Color: | [ custom -
. . Node Width: 7 |-
will preview the 7] Draw Junctions
Selected Color Junction Color: [ green v
- Junction Width: 12w
4. Click OK, the
Stream [ Ok ] [ Cancel ] [ Apply ]
Alignment Figure 7.33 Stream Alignment Properties Dialog Box
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Properties dialog box (see Figure 7.33, page 7-26) will close and
the color change will appear in the map window.

For further details on changing stream alignment properties, see
Chapter 5, Stream Alignment Properties, under Section 5.3.1,
page 5-10.

7.8.10 Importing a Stream Alignment

To import a stream alignment you must have as an active map layer
(Chapter 5) an ArcView® shapefile (see Chapter 5, Section 5.2.1, page
5-1) that represents the stream system of your watershed. This shapefile
must have an attribute that is the name of each stream, and each stream
must form a contiguous line with at least one upstream point and one
downstream point.

To import a stream alignment:

1.

2.

From the WAT main window, on the Maps menu, point to Import,
and then click Stream Alignment.
The Import Stream Alignment dialog box will open (Figure 7.34).

b Import Stream Alignment
File  Edit

Shapefile Name:  |imapsiBaldEagleStrearms.shp
Shapefile Infarmation:

Database Field Mame: | Strearm_ID b

Stream_ID Import Reverse Direction
Bald Eagle Creek
Beech Creek
Fishing Creak
marsh Creek
Mittany Creek
Spring Creek

E=EEEIE
N

[] Zap Talerance:; ’ Reverse Direction

[ Replace Existing Stream Alignment

Figure 7.34 Import Stream Alignment Dialog Box

In the Shapefile Name box, the name of the ArcView® shapefile
that the WAT has chosen is displayed. The WAT automatically
selects the first shapefile that contains polylines; if this is not the
correct shapefile, on the File menu, click Choose Shapefile.

The Choose Shapefile dialog box will open (see Figure 7.35, page
7-28). The Available box lists the available polyline shapefiles that
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To import a
stream
alignment, you
must have an
ArcView®
shapefile
active as a
map layer.
This shapefile
must have an
attribute that is
the name of
each stream,
and each
stream must
forma
contiguous line
with at least
one upstream
point and one
downstream
point.

Choose Shapefile @

Auvailable Selected

Subbasins.shp

BaldEagleStreams.shp

Add »

4 Remove

Add All

4 Remave All

[

Ok ] [ Cancel

Figure 7.35 Choose Shapefile Dialog Box

you have added as map layers. The Selected box shows the
polyline shapefile that has been selected. To choose a different
polyline shapefile, use the Add and Remove buttons to get the
correct shapefile. In the example, Figure 7.35, the correct polyline
shapefile is BaldEagleStreams.shp. Click OK, the Choose
Shapefile dialog box will close.

Once the correct shapefile has been chosen, the program
automatically searches for a database field name of Stream_ID. If
there is not a database field name of Stream_ID in the shapefile
you choose, you must select the database field name that contains
the names of each stream from the Database Field Name list. In
the example, Figure 7.34 (page 7-27), for the shapefile
BaldEagleStreams.shp, the database field name is Stream_ID.
When you have selected the correct database field name, the table
will list the stream names. If each stream is a contiguous line with
one upstream point and one downstream point, then the checkbox in
the Import column of the table (see Figure 7.34, page 7-27) will be
set. If there is something wrong with the line that represents a
stream, the checkbox will not be set, and the WAT will not import
that stream element.

Gap Tolerance is used to connect stream elements that have a gap
between the end point and the junction with another stream. By
default, the Gap Tolerance is set to zero (0.0), so the WAT can
connect streams to other streams that are right on top of each other.
If you click Gap Tolerance, then you need to enter a value larger
than zero in the Gap Tolerance box (see Figure 7.34, page 7-27),
which will allow the WAT to connect streams that might have a
larger gap between them.

The Replace Existing Stream Alignment flag, allows you to
replace the existing stream alignment with the one you are currently
importing from the selected ArcView® shapefile.
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10.

11.

When importing a stream alignment from an ArcView shapefile, the
individual streams can be in the wrong direction (downstream to
upstream). You can reverse the direction of individual streams or
all streams. From the Import Stream Alignment dialog box (see
Figure 7.34, page 7-27), click Reverse Direction. This will place a
check mark in the Reverse Direction column of the table for all
streams. If you know that only individual streams have an issue,
click in the Reverse Direction column to select the stream. For
WAT Beta 1.0 release this option does not work, see Reverse
Direction of All Streams in a Stream Alignment, Section 7.8.2,
page 7-19, or for individual streams see Reverse Direction of a
Stream, Section 7.8.3, page 7-20

Once everything is set, click Import. The stream alignment will be
automatically drawn in the map window. A message box will
appear letting you know that the stream alignment imported
successfully, click OK and the message box will close. From the
File menu, click Close, the Import Stream Alignment dialog box
will close (see Figure 7.34, page 7-27).

7.8.11 Exporting a Stream Alignment

If you have digitized a stream alignment, you can save that stream
alignment as an ArcView® shapefile. To export a stream alignment you
must have a stream alignment in the map window.

To export a stream alignment:

1.

2.

On the Maps menu, point to Export, and then click Stream
Alignment.

A Save browser will open (Figure 7.36). Enter a name in the File
name box. Click OK, the Save browser will close, and you will
have an ArcView® shapefile of the displayed stream alignment.

Save in: | (L) My Documents v 2 EE
=1 ) ACT-ACF_MaplLayers | CWhE_Version1.2{1.02.00.0001)
|—'kﬁ I Adohe [ CWIMS_Version1.3(v1.03.04.0007)
hiy Recent |13 baker (L DryCreekData_AT
Documents =) galdEagleData_For_WaT () EFM_Data
7= I CodeBasef I EFM_InstallPackage
t'% I owms (53 examples
Deskiop I CWhS_UsersManual ) FDA_T.3
B I CWMS_W1.03.02.0004 I FlA
’ I CwMS_%1.04.00.0023 [ FlA_2.0 Studies
1 3 TS _1 04.01 0003 (3 Fl&_2.0_Studies_Dec2008
iy I CWMS_%1.04.01.0006 [ FlA_2.0_Studies_Updated(Jun200&)
Documents | cwmis_v1.04.02.0001 =3 FIA_PublicVersion ¢v1.02.01,0008)
'}I I CwmS_W1.05.01.0008 [0 FIA_Publicversion(y1.03.06.0027)
:_!;g I CwmS_Wersion1 (1.00.03.003) ) GeoHMS_Help
My Computer | |3 CWMS_version1.1 (+1.01.05.0005) () Graove Warkspace Templates
.. - < >
3] File narne |
hity Metwork
Places Files oftype: | arc Shapefile (*.shp) A4

Figure 7.36 Save Browser
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7.8.12 Saving Stream Alignment Data

7.9

To save your stream alignment input, from the Stream Alignment
shortcut menu (see Figure 7.21, page 7-17), click Save, your stream
alignment has been saved. Another way to save data is on the File menu,
click Save Study. Both commands will save all of the stream alignment
input to the appropriate files created and used by the WAT for the stream
alignment.

Measures

Measures are components of an existing or proposed physical system and
provide a starting point for implementation in a particular model. All
models must incorporate the presence of measures in the system, although
the measures maybe represented very differently from model to model. In
the Beta Version, measure data consists of the measure type, name,
description, and location.

7.9.1 Reservoirs

A reservoir is the impoundment created behind dams, or behind
navigation locks and dams. For the 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.

Creating a Reservoir

Reservoir
Tool

a]

To add a reservoir:

1. From the Schematic Tab, on the Schematics folder, right-click on

the schematic that requires a reservoir to be added. From the

shortcut menu, click Display in Map Window; a schematic map

window will open.

On the map toolbar, press the Reservoir Tool.

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.

4. The Name New Reservoir dialog box will open (see Figure 7.37,
page 7-31). Enter the new Name (required) and Description
(optional, but recommended). Click OK, the Name New
Reservoir dialog box will close.

wn
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X]

WA/ »
H Hame Hew Beservoir

Mame: Sayers
Description: |Reservair on Bald Eagle Creak ~
b
[ Ok ] ’ Cancel ]

Figure 7.37 Name New Reservoir Dialog Box

A reservoir is
the
impoundment
created behind
dams, or behind
navigation locks
and dams. For
the 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.

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 7.38.

A

e
{

Figure 7.38 A Reservoir Added to the Map Window

The default representation of the reservoir pool is a triangle; you

can edit this triangle if
you want a more detailed
representation of the pool.
With the Reservoir Tool
pressed, double click on
the reservoir. The triangle
(Figure 7.39) 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.

Reservoir
Label —»

Sayers

Vertex
Points

e

Figure 7.39 Reservoir Pool

7-31




Chapter 7 — Schematics

HEC-WAT User's Manual

A reservoir in
the WAT is
represented as a
reservoir pool
(cyan triangle),
a storage reach
(blue line), a
dam (gray
rectangle), and
two common
computation
points that
represent the
upstream and
downstream
ends of the
reservoir

Computation

Point @ 9.
Tool

By clicking and dragging the yellow circle you can move the
reservoir label to an appropriate location. Just like on the stream
alignment you can add, move, and delete vertex points. Figure 7.40
illustrates how the reservoir pool shown in Figure 7.39 (page 7-31)
has been edited to give a more detailed representation of the
reservoir pool.

Tag,

B,

7
’....

f‘%ﬁ_

Gavers Inflow Je

Figure 7.40 Detailed Representation of a Reservoir Pool

When a reservoir is created there are two common computation
points that are created with default names. It is recommended that
you change the names of the two common computation points.
These two common computations points represent the inflow and
outflow junctions of the reservoir and should be renamed
accordingly.

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 7.41). In the Name box, enter the new name, and
in the Description box enter a description (optional, but
recommended).
For example, in
Figure 7.40, the
inflow junction
for the Sayers
Reservoir has
been labeled
Sayers Inflow
Jct, and the outflow junction has been labeled Blanchard since there
is a gage that is named and very close to the outflow junction of the
reservoir. For further information on common computation points
see Section 7.10 (page 7-42).

Hﬂ Rename Computation Point

Marne: Savers Inflow Jef

Description: | nflow Junction for Sayers Reservair )

] Cancel

Figure 7.41 Rename Computation Point Dialog Box
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Editing an Existing Reservoir

After drawing a reservoir in the display area, you can rename an

individual reservoir, remove a reservoir from the active configuration,

delete individual reservoirs, create configuration notes for individual

reservoirs, and edit individual reservoir properties. All of these tasks are
Reservoir accomplished through the reservoir shortcut menu (Figure 7.42). To
Tool @ “ access the reservoir shortcut menu, from a schematic, and with the

Reservoir Tool (on the map toolbar, press the Reservoir Tool) selected,
right-click on a reservoir.

e

r

Blanchar

\aners

Sayers

Edit Reseryoir...

Renare Reservair, .. k

Remove Sayers From Without Project Conditions

Delete Savers from Study
/ Zonfiguration Maotes. ..

Figure 7.42 Reservoir Shortcut Menu

Renaming a Reservoir
To rename a reservoir:

1. Right-click on the reservoir that you want to rename, and click
Rename Reservoir from the reservoir shortcut menu (Figure 7.42).

2. The Rename Reservoir dialog box will open (Figure 7.43). Enter
the new Name (required) and Description (optional, but
recommended) for the reservoir.

Y, .
H Rename Reservoir

Mame: Reservoir|

Description: D

]2 Cancel |

Figure 7.43 Rename Reservoir Dialog Box

3. Click OK, a warning message will open asking you if you really
want to rename the selected reservoir. Click Yes, the warning
message and the Rename Reservoir dialog box will close, and the
reservoir will display the new name.
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Removing a Reservoir from a Schematic

The WAT allows you 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 you want to remove from the active
schematic, and click Remove ReservoirName from
SchematicName from the reservoir shortcut menu (see Figure 7.42,
page 7-33).

A warning message will open asking you if you are sure you want
to remove the selected reservoir from the current schematic. Click
Yes, the warning message will close, and the reservoir will
disappear from the schematic.

Deleting a Reservoir

To delete a reservoir:

1.

Right-click on the reservoir you want to delete, and click Delete
ReservoirName from Study from the reservoir shortcut menu (see
Figure 7.42, page 7-33).

A warning message will open asking you if you really want to
delete the selected reservoir. Click Yes, another warning message
will open asking you 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 both have been removed from the study.

Adding 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
(see Figure 7.42, page 7-33).

The Notes: dialog box (see Figure 7.44, page 7-35) will open.

Enter information in the Configuration Notes box that describes
the selected reservoir for the current schematic.
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B Notes: [‘$_<|

Configuration: |Withnut Project Conditions |

Eroject Mame: | Sayers v

Configuration Motes:

[ Ok H Cancel l

Figure 7.44 Notes: Dialog Box

Editing Reservoir Properties

You can edit the properties of a reservoir you have created. Properties that
can be changed are the description, whether the reservoir is an existing
project, whether the reservoir is a Corps project, and enter the year the
reservoir came on-line.

To edit reservoir properties:

1.

Right-click on the reservoir whose properties you would like to
change, and click Edit Reservoir from the reservoir shortcut menu
(see Figure 7.42, page 7-33).

The Reservoir Properties Editor will open (Figure 7.45). From
the Description box you can edit or add a description.

Ed Reservoir Properties Editor fg
Reservoir Mame: |Sayers v| E]E] 1 of 1 |@@
Description: | E]|

Resermir Information:

Stream Name: Bald Eagle Creek | [7] Existing Project [7] Carps Praject
Label Position: | NoRTH w Yearin Service: | lBDD|
[ ]34 l ’ Cancel ] [ Apply l

Figure 7.45 Reservoir Properties Editor

If the selected reservoir is an existing project, select the Existing
Project check box (Figure 7.45).

If the reservoir is a Corps project, select the Corps Project check
box.

If you know what year the reservoir came on-line, enter a year in
the Year in Service box. For the Beta Version this is just
informational and is not used in any computation.
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Graphically Editing a Reservoir

Reservoir
Tool

4

After creating a reservoir, you can graphically edit the reservoir. By using
the Reservoir Tool, the CTRL key, and the SHIFT key, you can edit a
reservoir by adding, moving, and deleting vertex points. This is done
graphically on the schematic in the active map window.

Adding Vertices to a Reservoir

To add vertex points to an existing reservoir:

1.

2.

Double-click on the reservoir that you want to add a vertex point to,
and the polygon will turn green.

Place the pointer on the selected reservoir where you want to add a
vertex point. Hold down the CTRL key and click. A blue point
will now appear on the selected reservoir, which represents a new
vertex point.

Moving the Vertices of a Reservoir

To move vertex points on an existing reservoir:

1.

Double-click on the
reservoir where you want
to move a vertex point.
The selected reservoir
will turn green, and the
individual vertex points
will turn blue.

Click on the vertex point
you wish to move, and
drag the vertex point to a
new location, this is
illustrated in Figure 7.46.

a0

Figure 7.46 Move a Vertex Point

Deleting Vertices from a Reservoir

To delete vertex points from an existing reservoir:

1.

Double-click on the reservoir where you want to delete a vertex
point. The selected reservoir will turn green, and the individual
vertex points will turn blue.

Hold down the SHIFT+CTRL keys, and click on the vertex point
that you want to delete. The vertex point will disappear from the
reservoir.
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7.9.2 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.

Creating a Levee
To add a levee:

1. From the Schematic Tab, from the Schematics folder, right-click
on the schematic that requires a levee to be added. From the

Levee shortcut menu, click Open; a schematic map window will open.
Tool @ “ 2. Onthe map toolbar, press the Levee Tool.

3. 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.

4. The Nar_ne New HName New Levee gl
Levee dialog box
opens (Figure Mame: Lack Haven Levee
747) Enter the Description: || evee atthe Lock Haven impact area ~
new Name
(required) and
Description
(optional, but
recommended). =
Click OK, the Lok J[ canem |
Name New Figure 7.47 Name New Levee Dialog Box
Levee dialog box
will close.

5. The levee will now appear on the schematic as a black line, as
shown in Figure 7.48.

Figure 7.48 A Levee Added to the Schematic
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Editing an Existing Levee

After drawing a levee on the schematic, you can rename an individual
levee, remove a levee from the active schematic, delete individual levees,
Levee create schematic notes for individual levees, and edit individual levee

Tool @ properties. All of these tasks are accomplished through the levee shortcut
menu (Figure 7.49). 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.

Lock Haven Leves

R

ename Levee, ..

Remove Lock Haven Levee From Without Project Conditions
Delete Lock Haven Leves From Shudy

Configuration Mokes. .

Figure 7.49 Levee Shortcut Menu

Renaming a Levee
To rename a levee:

1. Right-click on the levee that you want to rename, and click
Rename Levee from the levee shortcut menu (Figure 7.49).

2. The Rename Levee dialog box will open (Figure 7.50). Enter the
new Name (required) and Description (optional, but
recommended) for the levee.

Ed Rename Levee §|

Mame: Levee|

Description: [:]

| 2 | Cancel

Figure 7.50 Rename Levee Dialog Box

3. Click OK, a warning message will open asking you 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.
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Removing a Levee from a Schematic

The WAT allows you 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:

1. Right-click on the levee you want to remove from the active
schematic, and click Remove LeveeName from SchematicName
from the levee shortcut menu (see Figure 7.49, page 7-38).

2. A warning message will open asking you if you are sure you want
to remove the selected levee from the current schematic. Click Yes,
the warning message will close, and the levee will disappear from
the schematic.

Deleting a Levee
To delete a levee:

1. Right-click on the levee you want to delete, and click Delete
LeveeName from Study from the levee shortcut menu (see Figure
7.49, page 7-38).

2. A warning message will open asking you if you really want 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.

Adding Schematic Notes for a Levee

Schematic notes allow you to add information about a levee specific to a
schematic. Schematic notes are helpful when multiple schematics have
been defined.

To add schematic notes for a levee:

1. Right-click on the levee you want to add schematic notes too, and
click Configuration Notes from the levee shortcut menu (see
Figure 7.49, page 7-38).

2. The Notes: dialog box will open (see Figure 7.44, page 7-35).
Enter information in the Configuration Notes box that describes
the selected levee for the current schematic.

Editing Levee Properties

You can now edit the properties of a levee you have created. Properties
that can be changed are: the description of the levee; whether the levee is
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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.

o

Right-click on the levee whose properties you would like to change,
and click Edit Levee from the levee shortcut menu (see Figure

7.49,page 7-36).
€ Levee

. Levee MName: || gek Haven Levee v | ][] 1 0f1 [m][m)
PrOpertlelsl Description: || evee atthe Lock Haven impact area o
qutor wi Open Levee Information:
(Figure 7.51).

Start End
From the Stream Station Station
DeSCI’i ption bOX Bald Eagle Creek 268.167 4,161, 508
you can edit or
add a Eollows Stream Existing Project
deSCI’i t|0n Bank: Left w | Average Offset: 50
p YearIn Service: | japg

If the selected
Ievee |S an [ Ok H Cancel ” Apply
ex_lstlng _pr(_)JECt’ Figure 7.51 Levee Properties Editor
click Existing
Project.

If the levee is a Corps project, select Corps Project (Figure 7.51).
The table shows the stream the levee is on and the stream stationing
for the starting and ending stations of the levee. If you want to
change the starting and ending stations of the levee, edit the cells
under the Start Station and End Station columns in the table.

By default a levee will follow a stream, so the Follows Stream
check box will be selected. However, not all levees follow a stream
exactly, so if you want to give a more detailed representation of the
levee, clear Follows Stream. Now if you double click on the levee,
vertex points (black
circles) appear.
Just like on the
stream alignment
you can add, move,
and delete vertex
points. Figure 7.52
illustrates how the
levee shown in
Figure 7.48 (page
7-37) has been
edited to give a

more detail_ed Figure 7.52 Detailed Representation of a Levee
representation.
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8. The program automatically determines which stream bank the levee
is located on. If you want to change the stream bank location, from
the Bank list (see Figure 7.51, page 7-40) select the appropriate
stream bank.

9. If you know what year the levee came on-line, enter a year in the
Year in Service box. For the Beta Version this is just
informational and is not used in any computation.

10. 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 (see Figure 7.51, page 7-40) 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.

11. Click OK, the Levee Properties Editor (see Figure 7.51, page
7-40) will close.

Graphically Editing a Levee

After creating a levee, you can graphically edit the levee. By using the
.'l‘_ce)‘é?e @ H Levee Tool, the CTRL key, and the SHIFT key, you can edit a levee by

adding, moving, and deleting vertex points. This is done graphically on
the schematic in the active map window.

Adding Vertices to a Levee
To add vertex points to an existing levee:

1. Double-click on the levee that you want to add a vertex point to,
and the line will turn yellow.

2. Place the pointer on the selected levee where you want to add a
vertex point. Hold down the CTRL key and click. A black point
will now appear on the selected levee, which represents a new
vertex point.

Moving the Vertices of a Levee
To move vertex points on an existing levee:
1. Double-click on the levee where you want to move a vertex point.

The selected levee will turn yellow, and the individual vertex points
will turn black.

2. Click on the vertex point —_—
you wish to move, and
drag the vertex point to a 7 yy
new location, this is .

illustrated in Figure 7.53.  Figure 7.53 Move a Vertex Point
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Deleting Vertices from a Levee
To delete vertex points from an existing levee:

1. Double-click on the levee where you want to delete a vertex point.
The selected levee will turn yellow, and the individual vertex points
will turn black.

2. Hold down the SHIFT+CTRL keys, and click on the vertex point
that you want to delete. The vertex point will disappear from the
levee.

7.9.3 Saving Measure Data

To save your input 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 the WAT for measures.

7.10 Common Computation Points

Common computation points are locations where one model transfers
data to another model, or 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.

7.10.1 Creating a Common Computation Point
To add a common computation point:

1. From the Schematic Tab, on the Schematics folder, right-click on

the schematic that requires a common computation point to be

added. From the shortcut menu, click Open; 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 common computation point.

4. The Name New Computation Point dialog box will open (see
Figure 7.54, page 7-43). Enter the new Name (required) and
Description (optional, but recommended). Click OK, the Name
New Computation Point dialog box will close.

Computation

Point @
Tool

LN
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Mame: Bald Eagle Total|

Ed Name New Computation Point g|
Ea

Description:

[ Ok H Cancel l

Figure 7.54 Name New Computation Point Dialog Box

5. The common computation point will now appear in the map
window as a black circle.fs-—-1--

Bald Eagle Total
e ——————

To add a common computation point at a stream junction (see Section
7.8.7, page 7-24):

1. From the Schematic Tab, right-click on the schematic that requires

a common computation point to be added. From the shortcut menu,

click Open; a schematic map window will open.

On the map toolbar, press the Computation Point Tool.

3. Hold down the CTRL key and click on the stream junction to place
a common computation point.

4. Aslightly different Name New Computation Point dialog box will
open (Figure 7.55). Enter the new Name (required) and
Description (optional, but recommended).

Ed Mame new Computation Point E]

Name:  |Fishing Creek Jot |

o

Description: | Confluence of Bald Eagle Creek and Fishing Creek -

Selectthe placement of the Computation Point:

Althe Stream Junction

Fishing Creek

Bald Eagle Creek

MHone of the above

Figure 7.55 Name New Computation Point Dialog Box at a Stream
Junction

5. From the Select the Placement of the Computation Point list
(Figure 7.55), you determine exactly where the common
computation point will be placed. You chose to have the common
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computation point placed on the stream junction, along one of the
streams that form the stream junction, or none of the above. For
example, in Figure 7.55 (page 7-43), the common computation
point will be placed on the stream junction.

6. Click OK, the Name New Computation Point dialog box (see
Figure 7.54, page 7-43) will close. The common computation point
will now appear in the display area as a black circle.

7.10.2 Editing an Existing Common Computation Point

Computation

Point @
Tool

After drawing a common computation point in the map window, you can
rename an individual common computation point, delete individual

common computation points,
and edit individual common
computation point properties.
All of these tasks are
accomplished through the
common computation point
shortcut menu (Figure 7.56). To
access the computation point
shortcut menu, from a schematic
map window, and with the

Mill HaTl

Mill Hall
Edit Computation Point...
Rename Computaktion Paink. ..
Celete Mill Hall From Study

Y L
Figure 7.56 Common Computation Point

Shortcut Menu

]

Computation Point Tool (on the map toolbar, press the Computation
Point Tool) selected, right-click on a common computation point.

Renaming a Common Computation Point

To rename a common computation point:

1. Right-click on the common computation point you want to rename,
and click Rename Computation Point from the common
computation point shortcut menu (Figure 7.56).

2. The Rename Computation Point dialog box opens (Figure 7.57).
The new Name (required) and Description (optional, but
recommended) are entered for the common computation point.

EH Rename Computation Point

Mame: CPi|

Descriptian:

()

Qi Cancel |

Figure 7.57 Rename Computation Point Dialog Box
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3. Click OK, a warning message will open asking you if you really
want to rename the selected common computation point. Click
Yes, the warning message and the Rename Computation Point
dialog box will close, and the common computation point will
display the new name.

Deleting a Common Computation Point

Common computation points created with a project (i.e., reservoirs) or an
impact area cannot be deleted. These common computation points are
deleted when the project or impact area is deleted.

To delete a common computation point:

1. Right-click on the common computation point you want to delete,
and click Delete ComputationPointName from Study from the
common computation point shortcut menu (see Figure 7.56, page
7-44).

2. A warning message will open asking you if you really want to
delete the selected common computation point. Click Yes, the
warning message will close and the common computation point will
no longer appear in the map window.

Editing Common Computation Point Properties

The general properties of a common computation point that you can edit
include: the description of the computation point; the stream associated
with the common computation point; the position of the common
computation point label on the map window; the stream stationing
associated with the common computation point; the easting and northing
coordinates of the common computation point; if the common
computation point was system generated what projects generated that
common computation point; and, place the common computation point on
the stream alignment.

To edit common computation point properties:

1. Right-click on the common computation point whose properties you
would like to change, and click Edit Computation Point from the
common computation point shortcut menu (see Figure 7.56, page
7-44).

2. The Computation Point Properties Editor will open (see Figure
7.58, page 7-46). From the Description box you can edit or add a
description (recommended).

3 By default the WAT automatically decides which stream the
common computation point is located on. The Stream Name box
provides you with this information and is not editable.
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Ed Computation Point Properties Editor @

Mame: Bald Eagle Total v | [W](a] 10fa[p](m]
Descriptian: [:]
Stream Mame: Lahel Position: |gasT -

Location Information: Associated Praject

Stream Station: 5944, 453

Easting: 2080197, 161

Morthing: 350230.63
Lacation ID:

Snap to Stream Element

[ QK |[ Cancel l

Figure 7.58 Computation Point Properties Editor

4. The WAT automatically generates the stream station for the
common computation point. If you want to change the stream
station, in the Stream Station box enter a new value.

5. The Label Position list allows you to place the common
computation point label on the map window.

6. The location of the common computation point is displayed by the
northing and easting coordinates. These values are not editable.

7. By default, a common computation point is placed on a stream in
the stream alignment. If you wish to have a common computation
point that is not on a stream, clear the Snap to Steam Element
check box.

8. Once you have cleared the Snap to Stream Element, you can edit
the easting and northing coordinates of the common computation
point, and you can move the common computation point off the
stream alignment.

7.10.3 Graphically Editing a Common Computation Point

Computation After creating a co_mmon_computati_on point, you can graphigally edit a
Point @ common computation point. By using the Computation Point Tool, you
Tool can move common computation points. This is done graphically on the

schematic in the active map window.

Moving a Common Computation Point
To move a computation point:

1.  On the map toolbar, press the Computation Point Tool.
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N

Double click on a common computation point (Figure 7.59).
3. The common computation point now has four little black dots
(handles) at each corner. Click

and drag the common computation
point to where you want the
common computation point to be
positioned, and release. The
common computation point will Figure 7.59 Move a Common
now appear on the map window in Computation Point
its new position.
4. You will only be able to move the common computation point
along a stream. By default a common computation point must live
on a stream. If you want a common computation point not to be on
the stream alignment, you must change a setting in the editor (see
Editing Common Computation Point Properties, under Section
7.10.2, page 7-46, Steps 7 and 8).

7.10.4 Saving Common Computation Point Data

To save your input for common computation points, on the File menu,
click Save Study. This will save all of the data for common computation
points to the appropriate files created and used by the WAT for common
computation points.

7.11 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 you want to compute
impacts at damage area centers in the study area, and you have an
HEC-FIA model as part of your WAT modeling effort.

You can use underlying map layers to aid in placing impact areas at the
proper location on the schematic. Besides location, a map layer can also
give you a concept of the dimensions of an impact area. However, the
Beta version of the WAT does not have any geo-referencing attached to
the impact area polygon.

7.11.1 Creating an Impact Area

You can either digitize your impact areas by hand or import impact areas
from an ArcView® shapefile. The following are the steps for digitizing
impact areas; see Section 7.11.4 (page 7-53) for details on importing your
impact areas.
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To add an impact area to the schematic:

1. From the Schematic Tab, from the Schematics folder, right-click
on the schematic that requires a common computation point to be
added. From the shortcut menu, click Open; a schematic map

Area . .

Tool @ “ window will open.
2.
3.

Impact

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 7.60), which is the boundary of
the polygon. When reaching the end point, release the CTRL key
and click.

Figure 7.60 Add an Impact Area to the Schematic

4. The Name New Impact Area dialog box will open (Figure 7.61).
You must enter a name, and if needed, you can enter a description.
Click OK, the Name New Impact Area dialog box will close.

b Name New Impact Area E|
Marme: Lock Haven
Description: | ity of Lock Haven (left bank) | #
W
[ 6]’4 l [ Cancel ]

Figure 7.61 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.
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7.11.2 Editing an Existing Impact Area

After drawing an impact area on the schematic, you can rename an
individual impact area, delete individual impact areas, create schematic

notes for individual impact N
areas, and edit individual Cottage Area //-/'l:_\ N
impact areas properties. All of Cottage Area

these tasks are accomplished ET T

through the impact area
shortcut menu (Figure 7.62).
To access the impact area
shortcut menu, from a

schematic, and with the Impact
Area Tool (on the map toolbar,

Delete Cottage Area From Study Il'I

Configuration Motes. ..

7
i | r'"ll
Figure 7.62 Impact Area Shortcut Menu

press the Impact Area Tool) selected, right-click on an impact area.

Renaming an Impact Area

To rename an impact area:

1.

Right-click on the impact area you want to rename, and click
Rename Impact Area from the impact area shortcut menu (Figure
7.62).

The Rename Impact Area dialog box will open (Figure 7.63).
Enter the new Name (required) and Description (optional, but

recommended for ;
the impact area. Ed Rename Impact Area @

Click OK, a Marne: Impactareat|
W?mmg mess:age Description:
will open asking

[
you if you really
want to rename the OK Cancel
selected impact Figure 7.63 Rename Impact Area Dialog Box
area. Click Yes,

the warning message and the Rename Impact Area dialog boxes
will close, and the impact area will display the new name.

Deleting an Impact Area

To delete an impact area:

1.

2.

Right-click on the impact area you want to delete, and click Delete
ImpactAreaName from Study from the impact area shortcut menu
(Figure 7.62).

A warning message will open asking you if you really want to
delete the selected impact area. Click Yes, the warning message
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will close, and the impact area will no longer appear in the display
area.

Adding Schematic Notes for an Impact Area

Schematic notes allow you to add information about an impact area
specific to a schematic. These are useful for describing impact areas that
belong to schematics that include non-structural measures. If there are
non-structural attributes for an impact area, you 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 on the impact area you want to add schematic notes to,
and click Configuration Notes from the impact area shortcut menu
(see Figure 7.62, page 7-49).

2. The Configuration Notes Editor will open (Figure 7.64). The
Configuration box displays the current schematic. Enter
information about this impact area for the current schematic in the
Configuration Notes box.

H Configuration Notes Editor,

Configuration:

Impact Area: Lock Haven ~ | [ Display Mon-Structural Symbal

Configuration Motes:

I (0]4 H Cancel ]

Figure 7.64 Configuration Notes Editor

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.

Editing Impact Area Properties

In a schematic, you can describe the general and aesthetic properties of an
impact area. The impact area properties that you can edit in a schematic
include: the description of the impact area; the stream associated with the
impact area; what 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
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location of the beginning and ending stations of the impact area polygon.
To edit impact area properties:

1. Right-click on the impact area whose properties you would like to
change, and click Edit Impact Area from the available shortcut
menu (see Figure 7.62, page 7-49).

2. The Impact Area Properties Editor will open (Figure 7.65).

Impact Area Properties @
ImpactArea Edit
IMpactArea | Lock Haven ~ | [W][] gora|w]m]
Description: | City of Lack Haven (left hank). J
Stream MName: Bald Eagle Cr... ] suta  Solor ofImpact Area: || lightaran... s
Stream Stations: Bank
Index: 13079.332| [ Auto @Let ORight OCBoth  [JAuto
Upstream: FEILIZ. &7 Auto Lahel Position: WEST v
Downstream: 330.003 Auto [ Generate computation paint
Automatically Position Label
ok [ cancel |

Figure 7.65 Impact Area Properties Editor

3. 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 cease to 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.

4. From the Description box (Figure 7.65) you can edit or add a
description.

5. If the default stream name selected by the WAT is incorrect, clear
the Auto check box, and from the Stream Name list select the
appropriate stream name.

6. If the default bank selected by the WAT is incorrect, clear the Auto
check box, and select the appropriate stream bank from the Bank
box.

7. By default, the color of the impact area polygon that you have
drawn is green. You can change the color by selecting a different
color from the Color list.

8. The Label Position list allows you to place the impact area label on
the display area.

9. For each impact area, the WAT generates an index station; this
index station is a location. If you want to place the index station
yourself, clear the Auto check box next to the Index box (see
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10.

11.

Figure 7.65, page 7-51), and then enter the new stream stationing in
the Index box.

Each impact area has a beginning and ending station that the
program automatically computes. If you want 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 (see Figure 7.65,
page 7-51) will close.

7.11.3 Graphically Editing an Impact Area

Impact

Tool

|  After creating an impact area, you can graphically edit the impact area.
Area @ “ By using the Impact Area Tool, the CTRL key, and the SHIFT key, you
can edit an impact area by adding, moving, and deleting vertex points.
I This is done graphically on the schematic in the active map window.

Adding Vertices to an Impact Area

To add vertex points to an existing impact area:

1.

2.

Double-click on an impact area that you want to add a vertex point
to, and the impact area will turn yellow.

Place the pointer on the selected impact area where you want 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.

Moving the Vertices of an Impact Area

To move vertex points on an existing impact area:

1.

Double-click on an
impact area where you
want to move a vertex
point. The selected
impact area will turn
yellow, and the
individual vertex points
will turn red.

Click on the vertex point
you wish to move, and
drag the vertex point to a
new location, this is

illustrated in Figure 7.66. Figure 7.66 Move a Vertex Point
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Deleting Vertices from an Impact Area
To delete vertex points from an existing impact area:

1. Double-click on an impact area where you want to delete a vertex
point. The selected 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 you want to delete. The vertex point will disappear from the
impact area.

7.11.4 Importing Impact Areas

To import impact areas, you must have as an active map layer (see
Chapter 5, Section 5.2.2, page 5-3) that is an ArcView® shapefile (see
Chapter 5, Section 5.2.1, page 5-1) that represents the impact areas that are
in your study. 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:
1. On the Maps menu, point to Import, and then click Impact Areas.

2. The Import Impact Areas selector dialog box will open (Figure
7.67). The Available box lists the available polygon shapefiles that

H Import Impact Areas @

Awailable Selected

BaldEanlelmpactireas shp

>

4 Remove All

[ ok || came |

Figure 7.67 Import Impact Areas Selector Dialog Box

you have added as map layers. The Selected box shows the
polygon shapefile that has been selected. To choose a different
polygon shapefile, use the Add and Remove buttons to get the
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correct shapefile. In the example, Figure 7.67 (page 7-53); the
correct polygon shapefile is BaldEaglelmpactAreas.shp.

Once the correct shapefile has been selected, click OK. The
Import Impact Areas selector dialog box will close (see Figure
7.67, page 7-53).

The Import Impact Areas dialog box will open (Figure 7.68).

Bﬂ Import Impact Areas El
File Edit Help

Shapefile Name: | s/Bald_Eagleimaps/BaldEaglelmpactireas.shp Map Fields...

Shapefile Infarmation:

ID_IMPAREA Impoart
Beech Ck Agri
Beech Ck Undey
Blanchard Agri
Castanea
Cottage Area
Eagleville
Golf Course Area
Lock Haven
Sayvers Lake Area

I Y Y

[ Replace Existing Impact Areas

l Impart ” Cancel l

Figure 7.68 Import Impact Areas Dialog Box

In the Shapefile Name box, the name of the ArcView® shapefile
that the WAT has chosen is displayed. The WAT automatically
selects the first shapefile that contains polygons; if this is not the
correct shapefile, on the File menu, click Choose Shapefile and
proceed to Step 6. If the correct shapefile has been chosen proceed
to Step 8.

The Choose Shapefile dialog box will open (Figure 7.69). The
Available box lists the available polygon shapefiles that you have
added as map layers.
The Selected box
shows the polygon fvailatle Selectad
shapefile that has BallEaslelmpaciareas.shi
been selected. To
choose a different
polygon shapefile,
use the Add and g
Remove buttons to
get the correct
shapefile. In the
example, Figure [ o
7.69; the correct
polygon shapefile is
BaldEaglelmpactAreas.shp.

ﬂ Choose Shapefile El

J[ cancel |

Figure 7.69 Choose Shapefile Dialog Box
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10.

11.

Once the correct shapefile has been selected, click OK. The
Choose Shapefile dialog box will close (see Figure 7.69, page
7-54).

Once the correct shapefile has been chosen, the program
automatically searches for a database fieldname of ID_IMPAREA
(see Figure 7.68, page 7-54). If ID_IMPAREA is not a fieldname,
you must select the database fieldname that contains the names of
each impact area. Click Map Fields, the Map Fields dialog box
will open (Figure 7.70). From the ImpactArea Name Attribute
list, select the fieldname that contains the names of each impact

Y Map Fields X
Fenquired Attribute
Impact Area Mame Attribute:| [TESTTTES=1=0

Additional Attributes

Impact Area Attribute Shape Land Manager
Description DESC w
Color COLOR -
Stream Mame D STREAM -
Beninning stream station BEG STAT W
Ending stream station EMD STAT -
Index strearm station D STAT -
Stream bank STREM BrMIK W

(0] Cancel
Figure 7.70 Map Fields Dialog Box

area. Click OK, the Map Fields dialog box (Figure 7.70) will close
and the left column of the table on the Import Impact Areas dialog
box (see Figure 7.68, page 7-54) will reflect the fieldname in the
column header. In the example, Figure 7.68 (page 7-54), for the
shapefile BaldEaglelmpactAreas.shp, the database field name is
ID_IMPAREA.

When you have selected the correct database field name, 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 will
be set. If there is something wrong with the polygon that represents
an impact area, the check box will not be set, and the WAT will not
import that impact area.

The Replace Existing Impact Areas flag allows you to replace the
existing impact areas with the one you are currently importing from
the selected ArcView® shapefile.

Once everything is set, click Import, a progress window will open
letting you view the progress of the import. Once the import is
finished, the progress window and the Import Impact Areas dialog
box (see Figure 7.68, page 7-54) will close. A message box will
appear stating the impact areas have imported successfully, click
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OK and the message box will close. The impact areas will be
automatically be drawn on the schematic.

7.11.5 Exporting Impact Areas

If you have digitized impact areas, you can save the impact areas as an
ArcView® shapefile. To export impact areas you must have impact areas
in the schematic.

To export impact areas:

1. On the Maps menu, point to Export, and then click Impact Areas.

3. A Save browser will open (Figure 7.71). Enter a name in the File
name box. Click OK, the Save browser will close, and you will
have an ArcView® shapefile of the displayed impact areas.

H:HSave E|
Save in: |2 maps v 3 “|E||E|

= BaldEaglelmpactareas.dof
uﬁ BaldEaglelmpactireas. gdr
My Recent 4] BaldEaglelmpactire as.gor hak
Documents || @) BaldEaglelmpactireas.shp
= BaldEaglelmpactireas.shx
L_% BaldEagleStreams.dhf
Deskiop BaldEagleStreams.gdr
ﬂ BaldEagleStreams.gdr.hak

__,._/-' @] BaldEagleStreams. shp
BaldEagleStraams.shy
My strearmOutines.dlg
Documents

streamOutlines dighin

- subbasinOutlines.dlg
':'l))-g subhasinOutlines. dighin

Wty Computer
;3 File name: BaldEalgeCreek_|mpactireas

Tty Metwiork
Flaces Files oftype: | EIEIEE

Figure 7.71 Save Browser

7.11.6 Saving Impact Area Data

To save your input for impact areas, on the File menu, click Save Study.
This will save all of the data for impact areas to the appropriate files
created and used by the WAT for impact areas.
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CHAPTER 8

Analysis Periods/Events

8.1 Overview

Analysis periods define the time window and events that could be

Analysis associated with an alternative, and will be used for all the models. An
periods define analysis period can represent single or multiple events. For example, a

the time historical event, such as the 1993 flood, would be entered as a single event
‘é‘cggtos"‘t’hzr;d for a specific analysis period (time window). However, the development
could be of frequency based storm events would be represented as multiple events
associated under a single analysis period. An event is an occurrence of

with an precipitation/snowmelt that leads to some sort of hydrologic response
alternative, normally associated with a specific time period. An event can be

and will be historical or hypothetical, or it could represent a long term simulation

d for all th . . . - :
t'nsfde,‘s’_“ anthe (e.g., a fifty year simulation). Once the user has defined an alternative

(such as the Without Project Conditions alternative), the next step is to
create analysis periods and events.

8.2  Alternative and Simulation Manager

After the default alternative has been created, the next step is to create
analysis periods (which include events). The WAT provides two ways to
organize and develop analysis periods; one way is from the Alternative
and Simulation Manager (Figure 8.1), and the other way is from the
Study Pane (see Section 8.3, page 8-10). This section covers using the

b slternative and Simulation Manager E|
File Edit “ew Help
AQ X EF he
Al i Analysis Periods
Binaies 1393 Flood 3004 Floog
HMS w»|HMS R
' : " ResSim “ResSim Ry
Without Project Conditions RAS Aras 3
FlA w|FI& )
[ [0]34 ] ’ Cancel I [ Apply

Figure 8.1 Alternative and Simulation Manager
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8.2.1 Table

Alternative and Simulation Manager for organizing and developing
analysis periods.

In the WAT, the Alternative and Simulation Manager (see Figure 8.1,
page 8-1) provides a convenient way to organize and develop the main
components for a WAT study — alternatives, analysis period (events), and
simulations. This chapter will focus on the organization and development
of analysis periods. The Alternative and Simulation Manager has three
areas where you can access commands that will allow you to create,
delete, and rename analysis periods. These areas are the Table (Section
8.2.1), Toolbar (see Section 8.2.2, page 8-9) and Menu Bar (see Section
8.2.3, page 8-9). These areas and the available commands are described in
the following sections.

To access the Alternative and Simulation Manager, from the WAT
main window, from the WAT Tools toolbar (see Chapter 3, Section 3.2.1,
page 3-4), click g]. Another way to access the Alternative and
Simulation Manager is from the WAT main window, on the Edit menu,
click Alternative and Simulation Manager. From either method the
Alternative and Simulation Manager will open (see Figure 8.1, page
8-1).

The Alternative and Simulation Manager (see Figure 8.1, page 8-1)
table allows organization of a study's alternatives; a way to track the state
of data sets needed for each model, create analysis periods, and create
simulations. Since the focus of this chapter is analysis periods, this
section will only focus on the available commands from the table to
develop and organize analysis periods.

Analysis Periods

The analysis period shortcut menu Analysis Periods
(Figure 8.2) is available from the B ¢
Alternative and Simulation Manager |gus
(see Figure 8.1, page 8-1) table, by ResSirm
right-clicking on the column header RAS Rename. .
Analysis Periods. This shortcut menu  Figure 8.2 Analysis Periods
will allow you to create, rename, and Shortcut Menu
delete analysis periods. The following sections provide further details.

> Delete From Study. .,

Creating an Analysis Period

To create an analysis period:
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1.

To access the

Alternative

and

Simulation

Manager, from

the WAT main

window, from

the WAT Tools

toolbar click

i) 5
3.
4,
5.
6.
7.

From the
analysis periods Nome: (1595 Froos

ShortC!Jt menu Description: |an eventthat occurred in Dec 1983 in the Bald Eagle watershed [
(see Figure 8.2, Time Windon

page 8-2)’ click i Dl 26Mov1 993 | Start Time: 0600
NeW’ the Create End Date: 30Dect 9a3[)| End Time: 2400
New Analysis

Period dialog AT B

bOX W|“ Open Event StatDate = Start Time  End Date End Time
(Figure 8.3). -
In the Name ’
box, enter a

name (required)

for the analysis
period. Figure 8.3 Create New Analysis Period Dialog Box

Optionally (but

recommended), you can enter a description in the Description box.
In the Time Window box, you will enter a start date in the Start
Date box, a start time in the Start Time box. For the end date of
the time window you will enter that in the End Date box, and the
end time in the End Time box.

If the analysis period does not have multiple events (e.g., 2-yr,
20-yr, 50-yr, etc. for the same time window), click OK. The
Create New Analysis Period dialog box (Figure 8.3) will close.

On the Alternative and Simulation Manager (see Figure 8.1, page
8-1), below the Analysis Periods header in the table will be a
header that will contain the name of the analysis period that you just
created.

If the analysis period contains multiple events, from the Create
New Analysis Period dialog box (Figure 8.3), click Use Multiple
Events. The Add Event and Delete Event buttons become active.
To add an event, click Add Event, this will add a row to the Event
Table (Figure 8.4). Click Add Event for as many events as you
want to add to the analysis period.

Event Start Date Start Time End Date End Time
2-yr 26Mov! 9593 0600 30Dec! 983 2400
A-yr 26Maov1 9593 0600 300ec! 983 2400
10-yr 26Maov1 9593 Q800 300ec! 983 2400
28-yr 26Mov1 993 0s00 300ec1 993 2400 [
A0-yr 26BN ov! 993 0600 30Dec! 993 2400 w
100-yr 26Mov! 9593 0600 30Dec! 983 2400
250-yr 26Mov 9593 0600 300ec! 983 2400
|Events 26MovT 9593 a&00 300ec! 983 2400

Figure 8.4 Create New Analysis Period Dialog Box — Event Table

The events are given a default name and time window; you can edit
this name and the time window for each event.

You can also place the events in order by clicking the up and down
arrows to the right of the Event Table (Figure 8.4).
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8. If you wish to delete an event, select the event from the Event
Table, and click Delete Event (see Figure 8.3, page 8-3). The
event will be removed from the Event Table.

9. Once you have your events defined, click OK. The Create New
Analysis Period dialog box (see Figure 8.3, page 8-3) will close.
On the Alternative and Simulation Manager (Figure 8.5), below
the Analysis Periods header in the table will be a header that will
contain the name of the analysis period that you just created and its

The table Allernalive and Simulation Manager
al IOWS File Edi View Help
> HoAs EF ne
organization of Analysis Periods
] Alternatives ‘ Frequency Based Events

a StUdy S 1993 Floed 2004 Floed [ 24 [ 5y [0 [ 250 [ 509 [ 1009w [ 250 [ 50040

- Hh S  |HMS v
alternatlves’ a Without Froject Condi Resgim ~ |ResSim v

RAS v |RAS v

way to track Fia v |Fia v

the state of
data sets

needed for
each model, o [ coest J[_mor ]

create analysis Figure 8.5 Alternative and Simulation Manager — Analysis Periods
periods, and

create and Events
simulations. associated events. You will notice the first column in the multiple
events analysis period header in the table (Figure 8.5) is blank.
That column will be used later to help define the software/models to
be used for that alternative.
10. If you have more analysis periods to create, repeat Steps 1-9 until
you have defined all your analysis periods and events for the study.
11. Once you are finished with defining your analysis periods and
events, your next step will be to import your models (see Chapter 9,
Section 9.3, page 9-4).

Deleting Analysis Periods

If you want to delete an analysis period, but you want to choose from a list
of the developed analysis periods for a study:

1. From the analysis periods shortcut menu (see Figure 8.2, page 8-2),
click Delete from Study, the Delete Analysis Period(s) dialog box
will open (see Figure 8.6, page 8-5).

2. From the Existing list select an analysis period, in the Delete box
the name and description of the selected analysis period will appear.

3. Click Delete, a warning message will appear asking you if you
really want to delete the selected analysis period. Click Yes, the
warning message and the Delete Analysis Periods dialog box (see
Figure 8.7, page 8-5) will close and the analysis period will no
longer appear under the Analysis Periods column of the table
(Figure 8.5).




HEC-WAT User's Manual Chapter 8 — Analysis Periods/Events

ki pelete Analysis Period(s) E'
Existing
MHame Description
1993 Flood An event that occurred Dec 1.

2004 Flood An event that occurred Sep 2.
Freguency Based Events

54

Cielete

Name: 2004 Flood |

Description: | E]|

[ Celete H Cancel

Figure 8.6 Delete Analysis Period(s) Dialog Box

Renaming Analysis Periods

If you want to rename an analysis period, but you want to choose from a
list of the developed analysis periods for a study:

1. From the analysis periods shortcut menu (see Figure 8.2, page 8-2),
click Rename, the Rename Analysis Period dialog box will open

(Figure 8.7).
Ed Rename Analysis Period E'
Existing
MHarme Description
1993 Flood An event that occurred Dec 1., #*

2004 Flood An event that occurred Sep 2.
Freguency Based Events

5.4

Fename

Mame: 2004 Flood |

Description: |An event that occurred Sep EDEE]r|

I Rename l ’ Cancel

Figure 8.7 Rename Analysis Period Dialog Box

2. From the Existing list select an analysis period, in the Rename box
the name and description of the selected analysis period will appear.

8-5
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3. Inthe Name box (see Figure 8.7, page 8-5), enter the new name,
and enter a description in the Description box if needed

(recommended).

4. Click Rename, a warning message will appear asking you if you
really want to rename the selected analysis period. Click Yes, the
warning message and the Rename Analysis Period dialog box (see
Figure 8.7, page 8-5) will close, and on the table, under the
Analysis Periods column (see Figure 8.5, page 8-4) the renamed
analysis period will appear.

Individual Analysis Period

The individual analysis period shortcut menu (Figure 8.8) is available
from the Alternative and Simulation Manager (see Figure 8.5, page
8-4), by right-clicking on an analysis period name in the table. This
shortcut menu will allow you to edit, make a copy, rename, delete from

Analysis Periods

Alternatives
1993 Flood
HMS
' , - ResSim
Without Froject Caonditions RAC
Fla

‘ 2004 Floc

E Save
EE Save As,.,

Rename...

2 Delete From Study
Properties, .,

Figure 8.8 Individual Analysis Period Shortcut Menu

the study, and view the properties of an analysis period. The following
sections provide further details.

Editing an Analysis Period

To edit an analysis period:

1. From the individual analysis period shortcut menu (Figure 8.8),
click Edit. The Analysis Period Editor will open (see Figure 8.9,

page 8-7).

2. You can description, and time window of the selected analysis
period. Also, you can modify the events associated with the

analysis period.

3. You can edit other analysis periods from the Alternative Editor
(see Figure 8.9, page 8-7) by using the Navigator Button

8-6
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B Analysis Period Editor - @|
Marne: Freguency Based Events A E@ Jofd @@
Description: [:]

Tirme Wyind o

Start Date: 26Mov1 993 (] | Start Time: 0600

End Date: 30Dec1a93 ()| End Time: 2400
Use hultiple Events

Event Start Date Start Time End Date End Time
2-yr 2EBMow1 993 0600 30Dec1H993 2400
G-yr 2BMow1 983 0600 30Dec14993 2400
10-yr 2BMOY1 993 0&00 30Dec14993 2400
28-4r 2AMOow1 993 as00 300ec19493 2400 L
S0-yr 2BMow 953 0600 30Dec1H93 2400 Y.
100-yr 2BMow1 993 0600 30Dec14993 2400
280-yr 2EMow! 993 as00 300ec19493 2400
500-yr 2BMoy1 953 0600 30Dec1H93 2400

8 Events | add Event
[ ok ][ cance |

Figure 8.9 Analysis Period Editor

(Figure 8.10). Clicking [H] places
you at the first analysis period, while
clicking (1] places you at the last
analysis period. Clicking [4]or [ ]moves you back (previous) one
analysis period and forward (next) one analysis period, respectively.
The center of the navigator button (Figure 8.10) indicates the total
number of analysis periods and which analysis period you are
presently accessing.

Click OK, the Analysis Period Editor will close (Figure 8.9), and
the information you changed will appear on the Alternative and
Simulation Manager (see Figure 8.5, page 8-4) in the table.

(1] [a] 1013 ][] [n]

Figure 8.10 Navigator Button

Saving an Analysis Period

To save an analysis period, from the individual analysis period shortcut
menu (see Figure 8.8, page 8-6), click Save. Any changes that have
occurred to the selected analysis period will be saved by the WAT.

Making a Copy of an Analysis Period

To make a copy of an existing analysis period:

1.

From the individual analysis period shortcut menu (see Figure 8.8,
page 8-6), click Save As. The Save Analysis Period As dialog box
will open (see Figure 8.11, page 8-8). The information displayed in
the dialog box represents the analysis period you have selected to
make a copy of.
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Another way to
access the
Alternative
and
Simulation
Manager,
from the WAT
main window,
on the Edit
menu, click
Alternative
and
Simulation
Manager.

Hﬂ Save Analysis Period As

Marmne: 1983 Flood|

Description copy of Dec 1993 flood event. ]

] 4 Cancel

Figure 8.11 Save Analysis Period As Dialog Box

2. Inthe Name box (Figure 8.11), enter the name (required) of the
new analysis period, and in the Description box, enter a description
(optional, but recommended).

3. Click OK, the Save Analysis Period As dialog box (Figure 8.11)
will close. The new analysis period name will now appear in the
table on the Alternative and Simulation Manager, under the
Analysis Periods column header (see Figure 8.5, page 8-4).

Renaming an Analysis Period
To rename an analysis period:
1. From the individual analysis period shortcut menu (see Figure 8.8,

page 8-6), click Rename. The Rename Analysis Period dialog
box will open (Figure 8.12).

bk rename Analysis Period
Narme: 1993 Flood|
Description: Dec 1993 flood event. ()]

(]9 Cancel

Figure 8.12 Rename Analysis Period Dialog Box

2. Inthe Name box, enter the new name, and enter a description in the
Description box if needed (recommended).

3. Click OK, a warning message will appear asking you if you really
want to rename the selected analysis period. Click Yes, the warning
message and the Rename Analysis Period dialog box (Figure 8.12)
will close, and in the Alternative and Simulation Manager (see
Figure 8.5, page 8-4), on the table the name of the selected analysis
period will be changed.

Deleting an Analysis Periods

To delete an analysis period, right-click on an analysis period in the table,
from the shortcut menu (see Figure 8.8, page 8-6), click Delete From
Study. A warning message will appear asking you if you really want to
delete the selected analysis period. Click Yes, the analysis period will no
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longer appear on the table in the Alternative and Simulation Manager
(see Figure 8.5, page 8-4).

Analysis Period Properties

The properties of an analysis period include the name and description for
the Beta Version. For Version 1.0, properties will also include the event
names associated with an analysis period. To view the properties of an
analysis period:

1. From the individual analysis period shortcut menu (see Figure 8.8,
page 8-6), click Properties. The Properties for
AnalysisPeriodName dialog box will open (Figure 8.13).

Properties for, 1993 _Flood @

Marne: 1893_Flood
Description: An eventthat occurred in Dec 1983 in the Bald Eagle watershed.
< >

Modified Time: | Tye Sep 04 07:19:18 PDT 2007

File: C:\Documents and SettingsiqOhecpriiMy DocumentsWWAT Studies_Aug2007\Bz
Class: hec 2 watmodelWattnalysisPeriod
Close

Figure 8.13 Properties for AnalysisPeriodName Dialog Box

2. For the Beta Version the properties for viewing are the name and
description of the selected analysis period; the date and time the
analysis period was last modified; the location of the analysis
period file; and, the name of the file which contains information
about the analysis.

8.2.2 Toolbar

From the toolbar of the Alternative and Simulation Manager (see Figure
8.5, page 8-4), you can create an analysis period. Click &, the Create
New Analysis Period dialog box will open (see Figure 8.3, page 8-3).

The steps for creating an analysis period are the same as in the Creating
an Analysis Period, under Section 8.2.1, page 8-3.

8.2.3 Menu Bar

From the Menu Bar of the Alternative and Simulation Manager (see
Figure 8.5, page 8-4), you can create an analysis period, delete analysis
periods, and rename analysis periods.
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Creating an Analysis Period
To create an analysis period:

1. On the File menu, point to Analysis Periods, and then click New,
the Create New Analysis Period dialog box will open (see Figure
8.3, page 8-3).

2. The steps for creating an analysis period are the same as in the
Creating an Analysis Period, under Section 8.2.1, page 8-2.

Deleting Analysis Periods

If you want to delete an analysis period, but you just want to choose from
a list of the developed analysis periods for a study:

1. On the File menu, point to Analysis Periods, and then click Delete
from Study, the Delete Analysis Period(s) dialog box will open
(see Figure 8.6, page 8-5).

2. The steps for deleting an analysis period are the same as in the
Deleting Analysis Periods, under Section 8.2.1, page 8-4.

Renaming Analysis Periods

If you want to rename an analysis period, but you just want to choose from
a list of the developed analysis periods for a study:

1. Onthe File menu, point to Analysis Periods, and then click
Rename, the Rename Analysis Period dialog box will open (see
Figure 8.7, page 8-5).

2. The steps for renaming an analysis period are the same as in the
Renaming Analysis Periods, under Section 8.2.1, page 8-5.

8.3  Study Pane
The user can also create, edit, rename, and delete analysis periods from the
Study Pane (see Chapter 3, Section 3.2.2, page 3-6). This section of the
chapter describes how to perform these operations directly from the Study
Pane.

8.3.1 Analysis Periods

The analysis periods shortcut menu (see Figure 8.14, page 8-11) is
available from the Study Pane, by right-clicking on the folder Analysis

8-10
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= Bald Eagle

=% Alternatives

- - &4 Without Project Conditions
£ 44 Without Leves

+- &4 Reservoir Re-Op

1993 Flood
~Lg) 2004 Flood
¢+ Freguency B:

> Delete from Study

Fename...

Figure 8.14 Analysis Periods Shortcut Menu

Periods. This shortcut menu will allow you to create, rename, and delete
analysis periods. The following sections provide further details.

Creating an Analysis Period

To create an analysis period:

1. From the Study Tab, on the Study Pane, right-click on the
Analysis Periods folder, from the analysis periods shortcut menu
(Figure 8.14), click New. The Create New Analysis Period dialog
box will open (see Figure 8.3, page 8-3).

2. The steps for creating an analysis period are the same as in the
Creating an Analysis Period, under Section 8.2.1, page 8-2.

Deleting Analysis Periods

If you want to delete an analysis period, but you want to choose from a list
of the developed analysis periods for a study:

1. From the Study Tab, on the Study Pane, right-click on the
Analysis Periods folder, from the analysis periods shortcut menu
(Figure 8.14), click Delete from Study. The Delete Analysis
Periods dialog box will open (see Figure 8.6, page 8-5).

2. The steps for deleting an analysis period are the same as in the
Deleting Analysis Periods, under Section 8.2.1, page 8-4.

Renaming Analysis Periods

If you want to rename an analysis period, but you just want to choose from
a list of the developed analysis periods for a study:

1. From the Study Tab, on the Study Pane, right-click on the
Analysis Periods folder, from the analysis period shortcut menu
(Figure 8.14), click Rename. The Rename Analysis Period dialog
box will open (see Figure 8.7, page 8-5).

8-11
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2. The steps for renaming an analysis period are the same as in the
Renaming Analysis Periods, under Section 8.2.1, page 8-5.

8.3.2

The individual analysis
period shortcut menu
(Figure 8.15) is available
from the Study Pane, by
right-clicking on an
analysis period name
under the Analysis
Periods folder. This
shortcut menu will allow
you to edit, make a copy,
rename, delete from the
study, and view the
properties of an analysis
period. The following
sections provide further
details.

Individual Analysis Period

T;r Bald Eagle

= 'ﬁ} Alternatives

' + A Without Project Conditions
- &4 without Lavee
&4 ReserairRe-0p

_} nalﬁ_.rms F'eru:uds

+ 2I2IEI4 Fll:u:ud
- Frequency E H Save
EE Save As...

Rename...

> Delete From Study
Properties...

Figure 8.15 Individual Analysis Period Shortcut
Menu

Editing an Analysis Period

To edit an analysis period:

1. From the Study Tab, on the Study Pane, from the Analysis
Periods folder, right-click on an analysis period, from the
individual analysis period shortcut menu (Figure 8.15), click Edit.
The Analysis Period Editor will open (see Figure 8.9, page 8-7).

2. The steps for editing an analysis period are the same as in the
Editing an Analysis Period, under Section 8.2.1, page 8-6.

Saving an Analysis Period

To save an analysis period, from the Study Tab, from the Study Pane,
from the Analysis Periods folder, right-click on an analysis period, from
the individual analysis period shortcut menu (Figure 8.15), click Save.
Any changes that have occurred to the selected analysis periods will be

saved by the WAT.

Making a Copy of an Existing Analysis Period

To make a copy of an existing analysis period:
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From the Study Tab, on the Study Pane, from the Analysis
Periods folder, right-click on an analysis period, from the
individual analysis period shortcut menu (see Figure 8.15, page
8-12), click Save As. The Save Analysis Period As dialog box
will open (see Figure 8.11, page 8-8).

The steps for making a copy of an existing analysis period are the
same as in the Making a Copy of an Analysis Period, under
Section 8.2.1, page 8-7.

Renaming an Analysis Period

1.

From the Study Tab, on the Study Pane, from the Analysis
Periods folder, right-click on an analysis period, from the
individual analysis period shortcut menu (see Figure 8.15, page
8-12), click Rename. The Rename Analysis Period dialog box
will open (see Figure 8.12, page 8-8).

The steps for renaming an analysis period are the same as in the
Renaming an Analysis Periods, under Section 8.2.1, page 8-8.

Deleting an Analysis Period

1.

From the Study Tab, on the Study Pane, from the Analysis
Periods folder, right-click on an analysis period, from the
individual analysis period shortcut menu (see Figure 8.15, page
8-12), click Delete from Study.

The steps for deleting an analysis period are the same as in the
Deleting an Analysis Period, under Section 8.2.1, page 8-8.

Analysis Period Properties

The properties of an analysis period include the name and description for
the Beta Version. For Version 1.0, properties that will also include the
event names associated with an analysis period. To view the properties of
an analysis period:

1.

From the individual analysis period shortcut menu (see Figure 8.15,
page 8-12), click Properties. The Properties for
AnalysisPeriodName dialog box will open (see Figure 8.13, page
8-9).

The steps for accessing analysis period properties are the same as in
the Analysis Period Properties, under Section 8.2.1, page 8-9.
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CHAPTER9

Creating and Managing Simulations

9.1 Overview

Once you have defined alternatives and analysis periods, you are ready to
create simulations. A simulation in HEC-WAT is a combination of an
analysis period and event(s) and an alternative. After a simulation has
been created, the models need to communicate with each other. In the
WAT this is accomplished by linking (DSS mapping) the models thru
DSS. This chapter discusses how to establish program order, import
models that have been built for the study, how to create, edit, and manage
simulations, and how to link the models of a simulation.

9.2 Program Order

The WAT allows for a flexible set of programs, computation sequence,
and data flow for individual simulations. You can establish several
different program orders for a WAT study. The WAT has a default
program order named Default, which consists of HMS, ResSim, RAS and
FIA.

There are two ways to establish multiple program orders in the WAT; the
recommended way is from the Alternative and Simulation Manager
(Section 9.2.1). The second way is from the main window of the WAT
(see Section 9.2.2, page 9-4); both of these methods are discussed in the
following sections.

9.2.1 Alternative and Simulation Manager

In the WAT, the Alternative and Simulation Manager (see Figure 9.1,
page 9-2) provides a convenient way to organize and develop the main
components for a WAT study — alternatives, analysis period (events), and
simulations. This section will focus on the organization and development
of program orders. The Alternative and Simulation Manager has two
areas where you can create program orders. These areas are the Toolbar
(see page 9-2) and the Menu Bar (page 9-4). These areas and the ability
to create programs orders are described in the following sections.
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Ed Alternative and Simulation Manager

File Edit Wiew Help

LR "=
To access the AP X EF A
Alternative Analysis Periods |

Alternati
and Einates 1993 Flood 2004 Flood
Simulation
HME Run 1 w [HMS Fun 2 e
Manager’ fr9m VWithout Project Conditions ResSim StdOpMaoDiv + |ResSim StdOpMaoDiv w
the WAT main J RAS Existing Conditions v [RAS Existing Condions =
window, from FIA YWithout Project Conditions » |FIA \Without Project Conditions
the WAT Tools
toolbar click
[ Ok ] l Cancel ] ’ Applhy

Figure 9.1 Alternative and Simulation Manager

To access the Alternative and Simulation Manager, from the WAT
main window, from the WAT Tools toolbar (see Chapter 3, Section 3.2.1,
page 3-4), click £. Another way to access the Alternative and
Simulation Manager is from the WAT main window, on the Edit menu,
click Alternative and Simulation Manager. From either method the
Alternative and Simulation Manager will open (Figure 9.1).

Toolbar

From the toolbar of the Alternative and Simulation Manager (Figure
9.1), you can create a program order. Click £ |, the Program Order
dialog box will open (Figure 9.2). The steps for creating a program order
are detailed in the following section.

The program kM Program Order §|
order isa —

flexible set of
programs that

Program  Edit

the WAT Mame: perauit_ [RANCH EDERER DD
allows for, so Description: | Default Program Crder L]
you can

establish Programs

several

different ] il :

program 2 ResSim

orders for a d s

study. = FI&

Figure 9.2 Program Order Dialog Box

Creating a Program Order

To create a program order:
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4.

By default, the Default program order is displayed in the Program
Order dialog box (see Figure 9.2, page 9-2). To create a new
program order, from Program, click New. The New Program
Order dialog box will open (Figure 9.3).

Eﬁ Mew Program Order PX|
hlarme: |Hydrn|ngicIHydraulic5| |
Description: | [:]|
lcon: | ]

.
w

Select Programs ]

(]9 Cancel

Figure 9.3 New Program Order Dialog Box

In the Name box enter a name for the program order. Optionally
(but recommended), you can provide a description in the
Description box, and if you have an icon, you can enter the
location of the icon file in the Icon box.

To select the programs you want in your program order, click
Select Programs, the Selection Editor will open (Figure 9.4).
From the Available list select the programs you would like in your
program order. Click Add, the name of the selected program will
move to the Selected list and be removed from the Available list
(Figure 9.4).

ki selection Editor P§|

Available Selected

HME

4 Remove All

’ Ok ” Cancel ]

Figure 9.4 Selection Editor

Once you have selected all the programs, click OK, the Selection
Editor will close (Figure 9.4). On the New Program Order dialog
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box the names of the selected programs will appear. Click OK, the
New Program Order dialog box (see Figure 9.3, page 9-3) will
close.

5. On the Program Order dialog box (see Figure 9.2, page 9-2) the
name of the new program order will appear in the Name list, and
the table will display the programs selected.

Menu Bar

From the Menu Bar of the Alternative and Simulation Manager (see
Figure 9.1, page 9-2), you can create a program order. On the File menu,
click Program Order, the Program Order dialog box will open (see
Figure 9.2, page 9-2). The steps for creating a program order are the same
as in the Creating a Program Order, under Section 9.2.1, page 9-2.

9.2.2 WAT Main Window

9.3

From the WAT main window (see Chapter 3, Figure 3.1, page 3-2) there
are two ways to establish multiple programs orders in the WAT. From the
main window, from the WAT Tools toolbar (see Chapter 3, Section 3.2.1,
page 3-4) click & |. The second way is from the Edit menu, click
Program Order; both of these methods will open the Program Order
dialog box (see Figure 9.2, page 9-2). To create a program order, follow
the same steps in Creating a Program Order, under Section 9.2.1, page
9-2.

Import Models

This section discusses how to import existing HEC models (HEC-HMS,
HEC-ResSim, HEC-RAS, and HEC-FIA) into a WAT study, for use in
developing WAT alternatives. In the Beta Version of HEC-WAT you can
import ResSim, RAS and FIA models. The HMS model will have to be
copied using system tools for the Beta release. The import of an HMS
model should be available in Version 1.0 of the WAT.

9.3.1 HMS Model

To incorporate an HMS model into the WAT, you will need to copy files
outside of the WAT. A WAT study has a directory structure (Chapter 4),
which includes an hms directory. Once you have identified your HMS
model for your particular WAT study, using system tools, copy all files
and folders associated with your HMS model into the hms directory. The
WAT will now find your hms model for that particular study.
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9.3.2 ResSim Model

Before importing the ResSim model, you will have to tell the WAT
through ResSim, what working directory the ResSim model is stored in.
From the Programs toolbar, click ResSim i/, to specify the ResSim
working directory perform the following steps:

1. From the ResSim main window, on the Tools menu, click Options,
the Options dialog box will open (Figure 9.5). From the Model
Directories tab, click Add Location.

% HEC-ResSim 3.1 Alpha Options

Debua Levels General Fonts Simulation FesSim Compute
Model Directories Cache Directory Compute Display

Watershed Locations

Marme Lacation
C:/Documents and Settings/gOhecprbidy Documents/BaldE. .
WAT M:/~ProjectsiPutahCreekibase
P C/Documents and Settings/gOhecprbidy Documents/Putah...
| Add Location .. | I Rermove Location l I Edit Location ... ]
’ Ok l [ Cancel ]

Figure 9.5 Options Dialog Box

2. The Add Watershed Location dialog box will open (Figure 9.6).
In the Name box, enter a name (e.g. ResSim) that will simply
reference the directory location. Enter a directory location (e.g.,
C:/Documents and Settings/xxx/My Documents/ watershed) that

Add Watershed Location &|

Name:  |ResSim|

Location: |ciDaocuments and SettingsigOhecprbiMy Docurments/BaldEa

| ok || camer |
Figure 9.6 Add Watershed Location Dialog Box

specifies where ResSim should search for watersheds in the
Location box. You must enter an existing directory name.

3. You can also browse to the directory that you want, from the Add
Watershed Location dialog box (Figure 9.6), click Browse. A
browser will open; you can then navigate to a directory on your
computer or network. Select a directory, click OK, the browser
will close and the name will appear in the Location box.

4. Click OK, the Add Watershed Location dialog box (Figure 9.6)
will close, and the working directory you identified will now appear
on the table in the Options dialog box.
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5. Click OK, the Options dialog box (see Figure 9.5, page 9-5) will
close.

6. Close the ResSim program, on the File menu, click Exit.

Now that you have finished that setup, you are ready to import a ResSim
model into the WAT:

1. From the WAT main window, on the File menu, point to Import,
click ResSim. The Import Alternative Wizard will open (Figure

X Import Alternative Wizard - Step 1 of 7
Select the Watershed
‘Watershed Locations Watarsheds
Mame Description
WAT
MyP C

BaldEagleCreek The Bald Eagle Creekwatershed in Pen...

[ Hei= || cancel |

Figure 9.7 Import Alternative Wizard — Step 1 of 7

2. Inthe Watershed Locations box, select the name that identifies the
directory where your ResSim model is stored. In the Watersheds
box, the table will display the available ResSim models in that
directory.

3. Select the ResSim watershed, click Next, the Import Alternative
Wizard (Figure 9.8) will now ask you to select which ResSim
alternative you want to import. From the Available Alternatives
box, on the table select the alternative you want to import.

x Import Alternative Wizard - Step 2 of 7 [‘SZ|

Select the Alternative to Import

Watershed: |BaldEagle |

Available Alternatives

Mame Description

MaxFCnoD3
ETE-NoDS03
BTEwDS03
St OpMaoDiy
ReOpMoDiv

’ <Back ][ Hex» | l Cancel ]

Figure 9.8 Import Alternative Wizard — Step 2 of 7




HEC-WAT User's Manual Chapter 9 — Creating and Managing Simulations

4. Click Next, the Import Alternative Wizard (Figure 9.9) will now
ask you if you want to give the ResSim alternative a new name or
use the default name. We recommend you use the default name.

? Import Alternative Wizard - Step 3 of / §|

Set New Alternative Name and Description
Watershed: Bald_Eagle
Existing ResSim Alternatives

Mame Description
StdCopkaDiv -~

Mew FesSim Alternative

Marne: St Opaliv
Description: D

[<Back [ mea= | [ Ccancer

Figure 9.9 Import Alternative Wizard — Step 3 of 7

5. Click Next, the Import Alternative Wizard (Figure 9.10) will now
give you a chance to accept the default name of the ResSim
network that is associated with the selected ResSim alternative, or
change the name. We recommend you use the default name.

x Import Alternative Wizard - Step 4 of 7 §|

Set New Network Name and Description

Watarshed: BaldEagle
Existing Reservair Metworks

Mame Description

Mew Reseroir Metwork

Mame: Basez002
Description: C]

[=geok J[mer= ] [Coameel ]

Figure 9.10 Import Alternative Wizard — Step 4 of 7

6. Click Next, the Import Alternative Wizard (see Figure 9.11, page
9-8) will now ask you to assign stream names to the various
elements of the selected ResSim network. This has to be done
because the current version of ResSim does not store the stream
names by name but by an 1D, the WAT stores the stream names by
name. If the elements are on different streams, in the To Stream
column (see Figure 9.11, page 9-8), click a cell, a list of the
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available stream names from the WAT will appear, select the
appropriate stream name(s) from the list. The name of the selected
stream will now appear in the To Stream column (Figure 9.11,).

x Import Alternative Wizard - Step 5of 7 EI

Assign Stream Names

Watershed: |galgEagle

Eald Eanle Creek
Eald Eanle Creek
Eald Eagle Creek
Eald Eagle Creek
Eald Eagle Creek

Savers-Diverted Spillway Tailwater
Savers-Diverted Spillway Reach
Savers Inflow

Marsh Creek Hyy

Eeech Creek HW

Local to Mill Hall

Fizhing Creek HW

Local to Confluence

Eald Eagle Creek
Eald Eagle Creek
Eald Eagle Creek

Mew MNetwark: Base2002 Import From Metwork: Base2002
Imported Element Element Ty... = From Stream To Stream
Bald Eagle Total junction 0 Bald Eadle Creek  w
Fishing Ck Jct junction 0 Bald Eadle Creek  w
Mill Hall junction 0 Bald Eadle Creek  w
marsh Ck.Jct junction 1] Eald Eadle Creek  »
Elanchard junction 1] Eald Eanle Creek
Sayers Inflow Jct junction 1] Eald Eanle Creek
Sayers-Dam Tailwater 1] Eald Eanle Creek
Elanchard to Marsh Ck.Jct reach 1] Eald Eanle Creek
marsh Ck.Jctto Beech CK Station reach 1] Eald Eadle Creek  »
Eeech Ck Station junction 1] Eald Eadle Creek  »
Eeech Ck Station to mill Hall reach 1] Eald Eadle Creek  »
Wil Hall to Fishing Ck Jct reach 1] Eald Eadle Creek  »
Fishing Ck Jctto Bald Eagle Total reach 1] Eald Eadle Creek  »
1] v
1] v
1] v
1] v
1] v
1] v
1] v
1] v

| Assign Stream Names |

[ = Back ][ Mext= ] [ Cancel ]

Figure 9.11 Import Alternative Wizard — Step 5 of 7

If all the elements are on the same stream name, click Assign
Stream Names. The Select Stream Name dialog box will open
(Figure 9.12), in the To Stream column, click a cell, a list of the
available stream names from the WAT will appear, select the

% Select Stream Mame §|

Fram Stream Tao Stream
0 |Bald Eanle Creek v |

| ] Cancel

Figure 9.12 Select Stream Name Dialog Box

appropriate stream name(s) from the list. Click OK, the Select
Stream Name dialog box will close. On the Alternative Import
Wizard (Figure 9.11) the To Stream column of table will display
the selected stream name.

Click Next, the Import Alternative Wizard (see Figure 9.13, page
9-9) will now ask you to assign a common computation point to a
ResSim junction name. This has to be done because the current
version of ResSim does not store the common computation point
names by name but by an 1D, the WAT stores the common
computation point names by name. Click on a cell in the
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£ Import Alternative Wizard - Step 6 of 7 E|
Resohe Hetwork Computation Points
Watershed:  |BalgEagle
Configuration: | without Project Conditions v
Mews Metwork: Base2002 Selected Metwork: Base2002
Imported Elerment MName Element Type Watershed Computation Point
Bald Eagle Total junction W
Fishing Ck Jct junction w
ill Hall junction ~
Beech Ck Station junction ~
Marsh Ck Jct junction “
Blanchard junction w
Savers Inflow Jct junction b
Savers resernair w
Sayers-Diverted Spillway divertedoutiet w
l = Back ” Mext = l ’ Cancel l

Figure 9.13 Import Alternative Wizard — Step 6 of 7

Watershed Computation Point column (Figure 9.13), a list of
common computation point names will appear, select a name from
the list for the selected ResSim junction name. Repeat this process
for all elements listed in the table. In the Beta release, this step
does not work all the time, usually the cell in the Watershed
Computation Point column is blank (Figure 9.13)

9. Click Next, in the Beta release of the WAT, the common
computations point assignment does not seem to be working
correctly, so an Assignment Warnings message box will open
(Figure 9.14), click OK.

Assignment Warnings ﬁl

' The Following elements were not assigned computation points:
A Bald Eagle Total

Fishing Ck Jct

Mill Hall

Beech Ck Station

Marsh Ck Ict

Blanchard

Sayers Inflow Jct

Sayers

Sayers-Diverted Spillway

Figure 9.14 Assignment Warnings

10. The Import Alternative Wizard (see Figure 9.15, page 9-10) will
now provide you with a summary of what you are about to import
for your ResSim model in the WAT. After reviewing, click Finish.
A warning will appear telling you that the import operation will
create a new alternative and network with the chosen names. Click
Yes, to continue with the import.
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11.

x Import Alternative Wizard - Step f of 7 @

Import Summary

~

Summary

Mewr Alternative: StdOps

Neswwr Metworl: Baze2002

Import from Watershed: BaldEagle
Import from Alternative: StdOps

Import from Metworl: Base2002
Stream Mapping Summary

Element Element Type Old Siream Name New Steam Name

Junction Bald Eagle Total on Stream 0 Mapped to Stream Bald Eagle Creek
Junction Fishing Cl Jct on Stream () Mapped to Stream Bald Eagle Creek
Junction Mill Hall on Strearn 0 Mapped to Stream Bald Eagle Creel

[ = Back H Finish ‘ [ Cancel ]

Figure 9.15 Import Alternative Wizard —
Step 7 of 7

You have now completed the import of a ResSim alternative, if you
want to have more ResSim alternatives included in your ResSim
model you will need to repeat these steps for each ResSim

alternative.

9.3.3 RAS Model

To import a RAS model into the WAT:

1.

2.

From the WAT main window, on the File menu, point to Import,

click RAS.

The Select RAS project to import from browser will open (Figure
9.16). From the browser select the directory that contains the RAS

& Select RAS project to import from

Lookin: | ras v

1 m haldeagle.prj

My Recent
Documents

ity
Daocuments

58
My Computer
)
hly Metwark
Flaces

File narne: baldeagle. prj

Files of fype:

RAS Project Files

? EE

Figure 9.16 Select RAS project to import from Browser
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9.3.4 FIA Model

model files. The browser (see Figure 9.16, page 9-10) is looking
for a RAS project file (*.prj). Select the project file; click Open,
the Select RAS project to import from browser will close.

The RAS files associated with the selected RAS project will be
copied to the ras directory in the WAT. The WAT will now be able
to recognize the RAS model.

To import an FIA model (Version 2.0) into the WAT:

1.

2.

From the WAT main window, on the File menu, point to Import,
click FIA.

An Alternative Import Wizard will open (Figure 9.17), browse to
the FIA study that contains the FIA model needed for the WAT.
The browser is looking for an FIA study file (*.prj). Select the
project file, click Next.

B slternative Import Wizard - Step 1 of 6

3

'Select Watershed or Study

Flaces

Files of type:

Fia Study (*.pri)

Lookin: |5 fia T O EmE
- =) fda
4 3 3 fia
My Recent 1) layouts
Documents ) maps
= ) runs
L% ) shared
Deskiop I study
i) BaldEagle.pri
ity
Documents
=1
J
P
My Computer
:ﬁ File name: BaldEagle.pr
My Metwork

[ e~ |

’ Cancel ]

Figure 9.17 Alternative Import Wizard — Step 1 of 6

The Alternative Import Wizard (see Figure 9.18, page 9-12) will
now ask you to select which FIA alternative you wish to choose.
From the Available Alternatives box, on the table select the
alternative you want to import.
Click Next, the Alternative Import Wizard (see Figure 9.19, page
9-12) will now ask you if you want to give the FIA alternative a
new name or use the default name. We recommend you use the

default name.
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Alternative Import Wizard - Step 2 of 6 E|

Select Alternative to Import
Study / Wiorkspace: |Ba|d_EagIE |

Available Alternatives

Alternative Description

Wifithaut Levee

l =Back ” MNext = ] [ Cancel l

Figure 9.18 Alternative Import Wizard — Step 2 of 6

Alternative Import Wizard - Step 3 of & [5__<|

Existing Alternatives

MName Description

Without Project Conditions
Without Levee

Alternative

Name: |without Project Conditions |

Qescription:l E]l

[ = Back ” et = l [ Cancel ]

Figure 9.19 Alternative Import Wizard — Step 3 of 6

5. Click Next, the Import Alternative Wizard (Figure 9.20) will now
give you a chance to accept the default name of the FIA impact area
set that is associated with the selected FIA alternative, or change the
name. We recommend you use the default name.

Alternative Import Wizand - Step 4 of &

Existing Impact Area Sets

Mame Description

Without_Project_Conditions
Without_Levee

Impact Area Set

Mame: lwithout Project Canditions |

Description: | E]|

’ S [E ” Next» | [ cancel ]

Figure 9.20 Alternative Import Wizard — Step 4 of 6

6. Click Next, the Import Alternative Wizard (see Figure 9.21, page
9-13) will now give you a chance to accept the default name of the
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Alternative Import Wizard - Step 5 of 6

Existing Time Series

Mame Description

Without Project Conditions
Without Levee

Time Series

Mame:  |ithaut Project Conditions |

Description: | D|

[ = Back “ Mext= | ’ Cancel l

Figure 9.21 Alternative Import Wizard — Step 5 of 6

FIA time series set that is associated with the selected FIA
alternative or change the name. We recommend you use the default
name.

7. Click Next, the Alternative Import Wizard (Figure 9.22) will now
provide you with a summary of what you are about to import for
your FIA model in the WAT. After reviewing, click Finish, you

Alternative Import Wizard - Step 6, of 6

Summary

Summary

MNew Alternative: Without Project Conditions
Newr Itnpact Area Set: Without Project Conditions
MNew Time Series Dataszet: Without Project Conditions

Importing from watershed: Bald Fagle

| copy | [ Print |

[ = Back ]| Finish | [ Cancel I

Figure 9.22 Alternative Import Wizard — Step 6 of 6

have now completed the import of an FIA alternative, if you want to
have more FIA alternatives included in your FIA model you will
need to repeat these steps for each FIA alternative.
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9.4

Simulations

A simulation in the WAT is a combination of an analysis period and
event(s) and an alternative. The WAT provides two ways to organize and
develop simulations; one way is from the Alternative and Simulation
Manager (Section 9.4.1), and the other way is from the Study Pane (see
Section 9.4.2, page 9-24).

9.4.1 Alternative and Simulation Manager

In the WAT, the Alternative and Simulation Manager (Figure 9.23)
provides a convenient way to organize and develop the main components
for a WAT study — alternatives, analysis period (events), and simulations.

EH Alternative and Simulation Manager
File Edit ‘Yiew Help

Analysis Periads
Alternatives

19493 Flood
HmMS Fun 1 W
. . " FesSim StdOpkaDiy v
Without Project Conditions RAC Existing Condifions 2
Fla Without Project Conditions  w

Ik l ’ Cancel l [ Apphy

Figure 9.23 Alternative and Simulation Manager - Simulation

This section will focus on the organization and development of
simulations. The Alternative and Simulation Manager has three areas
where you can access commands that will allow you to create, delete, and
rename simulations. These areas are the Table (page 9-15), Toolbar
(page 9-22) and Menu Bar (page 9-22). These areas and the available
commands are described in the following sections.

To access the Alternative and Simulation Manager, from the WAT
main window, from the WAT Tools toolbar (see Chapter 3, Section 3.2.1,
page 3-4), click ﬂ Another way to access the Alternative and
Simulation Manager is from the WAT main window, on the Edit menu,
click Alternative and Simulation Manager. From either method the
Alternative and Simulation Manager will open (Figure 9.23).
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Table

The Alternative and Simulation Manager (see Figure 9.23, page 9-14)
table allows organization of a study's alternatives; a way to track the state
of data sets needed for each model, create analysis periods, and create
simulations. Since the focus of this section is simulations, the focus will
only be on the available commands from the table to develop and organize
simulations.

The individual simulation shortcut menu (Figure 9.24) is available from
the Alternative and Simulation Manager, by right-clicking on a
simulation in the table. This shortcut menu will allow you to view the

Analysis Periods
Alternatives

1393 Flood 200

HiS Fun 1 » [HMS |Run 2
, . o |ResSim  |StdOpMoDix o T
Display In Map Window.., &
Without Project Conditions RAG Exicting Conditions Il: ay In Map Win ]
FIA without Project Conditions Edit Madel... al
HM3 WOL _Run Edit Simulation. .. "
Without Leves Res5im StdOpMoDiv o ) i
RAS Without Project Condiions |/ Smulation Infa... o
FlA Wyithout Levee i Compute Simulation K
HMS Feun 3 Wigww Compute Lo =
Eesamoi Re.0 ResSim | ReOpNoDiv pe e g
# RAS Unsteady-Existing Conditiol B save '
FlA Without Project Conditions Rename. . i

> Delete From Study

Figure 9.24 Individual Simulation Shortcut Menu

selected simulation in a map window; edit the model alternatives
associated with the selected simulation; edit the name, description, and
DSS mapping identifier of the selected simulation; compute; view the log
of the compute; rename; and, delete from the study the selected
simulation. The following sections provide further details on how to
create a simulation and the other commands available from the table.

Creating a Simulation
To create a simulation:

1. Asimulation on the table is the cell where an analysis period and
alternative intersect. In Figure 9.25, this intersection is the blue

| Analysis Periods

Alternatives
1993 Flood
Without Project Conditions
Create Simulation

b3

Figure 9.25 Alternative and Simulation Manager — Table
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cell. Right-click on the cell, from the shortcut menu, click Create
Simulation (see Figure 9.25, page 9-15). The Create New
Simulation dialog box will open (Figure 9.26).

H Create Mew Simulation E|
Marme: Without Project Conditions-1993 Flood
Description: [j
F Part: Without Pr:1993 Flood
Alternative: Yithaut Praject Conditions W
Analysis Period:  |EREEED Sl b
Erogram Order’ | Default w ey,
| (] Cancel

Figure 9.26 Create New Simulation Dialog Box

In the Name box a default name has been generated by the WAT.
The default name for a simulation is the concatenation of the
alternative name, analysis period name, and an event name. You
can change this name, but it is recommended to use the default
name. In the Description box, you can enter a description
(optional, but recommended).

From the WAT, the programs share data from a DSS file, the F-Part
of the pathnames informs the programs what simulation the
pathname belongs to. In the F Part box (Figure 9.26), a default
name has been generated by the WAT. This default name is the
first ten characters of the alternative name, the first ten characters of
the analysis period name, and the first ten characters of the event
name. You can change this name, but it is recommended to use the
default name.

Information is provided on what alternative and what analysis
period are being used for this simulation. This information is
displayed in the Alternative box and the Analysis Period box,
respectively (Figure 9.26).

From the Program Order list (Figure 9.26) you can choose which
program order is appropriate for this simulation. The default
program order is: HEC-HMS, HEC-ResSim, HEC-RAS, and HEC-
FIA. If the program order you want is not available, click New, the
New Program Order dialog box will open (see Figure 9.3, page
9-3). You can then define a new program order, save, and then
select from the Program Order list (Figure 9.26).

From the Create News Simulation dialog box (Figure 9.26) click
OK, the dialog box will close. On the Alternative and Simulation
Manager (see Figure 9.27, page 9-17), the cell that you right-
clicked in now contains the programs listed in your program order,
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Analysis Periods

Alternatives
1893 Flood
HMS v
Without Praject Conditionsf S22 b4
RAS -
FI& v

Figure 9.27 Alternative and Simulation Manager — Simulation with
no Model Alternatives

and drop-down lists for each program so you can choose what
model alternatives to use for the simulation.

For each program you now need to select the appropriate model
alternative for the simulation. For example, in Figure 9.28, click
the RAS list, the RAS model alternatives that you imported are

HME Fun 1 A
ResSim Stdops w
RAS -
FlA

Existing Conditions k
Linsteady-Existing Conditio
Wiithout Project Conditions

from Dam to Mouth

Figure 9.28 Model Alternative Selection - RAS

listed, select one. That name is now displayed in the table of the
Alternative and Simulation Manager (see Figure 9.23, page
9-14).

If you have more simulations to create, repeat steps 1-7 until you
have defined all your simulations for the study. Once you are
finished with defining simulations, your next step will be to
compute the simulations (Chapter 10).

Viewing a Simulation

To view a simulation in a map window:

1.

2.

From the individual simulation shortcut menu (see Figure 9.24,
page 9-15), click Display in Map Window.

If there is not a map window open in the Desktop Pane (see
Chapter 3, Section 3.2.2, page 3-7), the simulation map window for
the simulation will open in the Desktop Pane. From the simulation
map window you 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 (see Chapter 3,
Section 3.2.2, page 3-7), the Select Map dialog box (see Figure
9.29, page 9-18) will open. You can choose whether to open the
simulation map window in the current map window or in a new
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Select Map E|

(%) Blew Map Window

() Existing Map Window

< >

| 2k | Cancel

Figure 9.29 Select Map Dialog Box

map window, click OK. The Select Map dialog box (Figure 9.29)
will close, and the simulation map window for the selected
simulation will appear in the Desktop Pane.

Editing the Model Alternatives of a Simulation
To edit the model alternatives associated with a simulation:

1. From the individual simulation shortcut menu (see Figure 9.24,
page 9-15), point to Edit Model, from the sub-menu (Figure 9.30)
click on the model alternative you wish to edit.

Analysis Periods

Alternatives

19493 Flood

HmS Run 1 v [HMS [Run 2
ResSim StdOptoDiv T i
Display In Map Window..,
Without Project Conditions - - Exicting Condiiions D Y p
Fla Without Froiect Conditions el G, :
HMS WOL Run Edit Simulation. .. :I SkdOpMaDiv
X ResSim StdophoDiv x . "
i Ezisting Conditi
Without Levee RS Without Proieet Conditions | -/ Smulation Info. . ] existing Condons
Fla Wilithout Levee j_v‘ Compute Simulation E ‘Without Project Conditions
bl Run3 Wiew Compute Lo
Resenoir Re-0 ResSim ReOpioDiv s 9
o RAS Unsteady-Existing Conditio] e Save
Fl& Wiithout Project Conditions Rename...

X Delete From Study

Figure 9.30 Editing a Model Alternative

2. The program associated with the model alternative that you selected
will open. For example, in Figure 9.30, if you select the model
alternative Run 1, the HMS program will open.

3. You 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 I.

Editing a Simulation

To edit a simulation:
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1. From the individual simulation shortcut menu (see Figure 9.24,

page 9-15), click Edit Simulation. The Simulation Editor will
open (Figure 9.31).

K simulation Editor §|

Mame:

Without Project Conditions-1983 Fland|

Description:
Alternative:
Analysis Period:
Run Directary:

F Part:

Frograrm
HMS

Withaut Project Conditions

1983 Flood

tudies_May2007Bald_EaglelrunsiWyithout_Project_Conditionsi1993_|

Without Pr:1993 Flood

Alternative
Run 1

Last Computed
28AUG2007, 07:51

ResSim

Std OproDiv

28AUG2007, 07:52

RAS

Existing Conditions

28AUG2007, 07:52

FlA, Without Project Conditions

28AUG2007, 07:52

QK Cancel

Figure 9.31 Simulation Editor

You can edit the name, description, and F-Part associated with a
simulation. The editor also provides you with information on what
WAT alternative and analysis period are associated with the
simulation. The editor also provides information on what model
alternatives are being computed for the simulation.

Click OK, the Simulation Editor will close (Figure 9.31) the
information you changed will be saved.

Simulation Information
To view information about a simulation:

1. From the individual simulation shortcut menu (see Figure 9.24,
page 9-15), click Simulation Info. The Simulation Information

for SimulationName dialog box will open (Figure 9.32).

H Simulation Information for Without Levee-1%%3 Flood

Mame: Without Levee-1993 Flood

Description B
Created By: Date Created:

Cornputed BY.  |Penni Baker Date Computed: | Tye Oct 20 02:11:17 POT 2007

Madified By: Penni Baker Date Modified: |Fri Nov 02 08:156:28 PDT 2007

Altarnative: without Levee

Analysis Period: |1993 Flood

Event:

Model Alts: HMS - ¥OL_Run, ResSim - StdOpMoDiv, RAS - Without Project Conditians, FIA - Without Levee,

Figure 9.32 Simulation Information for SimulationName Dialog Box
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2. From this dialog box you can view information about the selected
simulation - the name, description, who created the simulation and
the data of creation, who computed the simulation last and the date
of last computed, who modified the simulation last and the date the
simulation was last modified, what alternative and analysis period
are used by the simulation, what events are used, and what model
alternatives are available for the selected simulation.

3. Click Close, the Simulation Information for SimulationName
dialog box (see Figure 9.32, page 9-19) will close.

Computing a Simulation
To compute a simulation:

1. From the individual simulation shortcut menu (see Figure 9.24,
page 9-15), click Compute Simulation. The Compute Progress
dialog box will open (Figure 9.33) and the compute of the selected
simulation will begin.

E Compute Progress §|

Ly

Computing HMS run Bun 1

Compute Complete

100%

Cverall

Close
—————

Figure 9.33 Compute Progress Dialog Box

2. From this dialog box you can see which model is computing for the
simulation and information from each model is displayed in the
Compute Progress dialog box.

3. When the compute is finished click Close, the Compute Progress
dialog box (Figure 9.33) will close.

Viewing the Compute Log of a Simulation

To view the compute log of a simulation, from the individual simulation
shortcut menu (see Figure 9.24, page 9-15), click View Compute Log.
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The SimulationName.log dialog box will open (Figure 9.34) in the
Desktop Pane (see Chapter 3, Section 3.2.2, page 3-7). This contains

Without_Project_Conditions-1993_ Flood.log g@]g|

d BB Q

Saving ResSim time-series autput
Saving ResSim time-series output

ResSim Compute Complete

Saving output
ResSim Compute Complete
Total Compute Time 21 Seconds.

Computing RAS plan Existing Conditions

Steady Flow Simulation Version 4.0 Beta2

Finished Steady Flow Simulation

Total Computation Time = 0 min 24.72 gec

Computation messages written to: CADocuments and SettingsigOhecpn
RAS Compute Complete

Took 25 seconds.

Computing FIA Without Project Conditions
Copying Files to Run Directary Z

< ' S

Figure 9.34 SimulationName.log Dialog Box

information regarding the compute for the selected simulation. This
information is provided by each individual program that was part of the
compute.

Saving a Simulation
To save a simulation, from the individual simulation shortcut menu (see

Figure 9.24, page 9-15), click Save. Any changes that have occurred to
the selected simulation will be saved by the WAT.

Renaming a Simulation
To rename a simulation:
1. From the individual simulation shortcut menu (see Figure 9.24,

page 9-15), click Rename. The Rename Simulation dialog box
will open (Figure 9.35).

Hﬂ Rename Simulation

Mame: Without Project Conditions-1393 FI|:u:|d|

Description: [:]

Ok H Cancel ]

Figure 9.35 Rename Simulation Dialog Box
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2. Inthe Name box (see Figure 9.35, page 9-21), enter the new name,
and enter a description in the Description box if needed
(recommended).

3. Click OK, a warning message will appear asking you if you really
want to rename the selected simulation. Click Yes, the warning
message and the Rename Simulation dialog box (see Figure 9.35,
page 9-21) will close.

Deleting a Simulation

To delete a simulation, right-click on a simulation in the table, from he
individual simulation shortcut menu (see Figure 9.24, page 9-15), click
Delete From Study. A warning message will appear asking you if you
really want 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 (see Figure 9.25, page 9-15).

Toolbar

From the toolbar of the Alternative and Simulation Manager (see Figure
9.23, page 9-14), you can create a simulation. Click % , the Create New
Simulation dialog box will open (see Figure 9.26, page 9-16). The steps
for creating a simulation are the same as in Creating a Simulation, under
Section 9.4.1, page 9-15.

Menu Bar

From the Menu Bar of the Alternative and Simulation Manager (see
Figure 9.23, page 9-14), you can create simulation, delete simulations, and
rename simulations.

Creating a Simulation

To create a simulation:

1. On the File menu, point to Simulation, and then click New, the
Create New Simulation dialog box will open (see Figure 9.36,
page 9-23).

2. From the Analysis Period list, select an analysis period. Once an
analysis period is selected, the name, F part are created and the
dialog box changes. The dialog box is now similar to Figure 9.26
(page 9-16).

3. The steps for creating a simulation are the same as in Creating a
Simulation, under Section 9.4.1, page 9-15.
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B Create New Simulation &l
Mame: ‘
Description: [:]
F Part:
Alternative: ~
Analysis Period: ~
Program Order: Diefault v ey,
Events Create  Simulation F Part
O | \ |
Ok Cancel
—

Figure 9.36 Create New Simulation Dialog Box

Deleting Simulations

If you want to delete a simulation, but you want to choose from a list of
the developed simulations for a study:

1. On the File menu, point to Simulation, and then click Delete from
Study, the Delete Simulation(s) dialog box will open (Figure

9.37).

2. From the Existing list
select a simulation, in
the Delete box the
name and description
of the selected

simulation will appear.

3. Click Delete, a
warning message will
appear asking you if
you really want to
delete the selected
simulation. Click Yes,
the warning message
and the Delete

Eid pelete Simulation(s)

Existing

Mame
Reseroir Re-0p-1993 Flood
Reseroir Re-Op-2004 Flood
Reserqair Re-Op-Freguency Ba...
Without Levee-1993 Flaod
Wiithout Lewee-2004 Flaod

Description

Without Levee-Frequency Based... _ v

X

Delete
Marme: Without Levee-Freguency Based Events
Descriptian: [:]

I Delete H Cancel ]

Figure 9.37 Delete Simulation(s) Dialog Box

Simulation(s) dialog box (Figure 9.37) will close. The intersection
of the alternative and analysis period/event that the simulation was
associated with will now be blank in the table on the Alternative
and Simulation Manager (see Figure 9.25, page 9-15).

Renaming Simulations

If you want to rename a simulation, but you want to choose from a list of
the developed simulations for a study:
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1. On the File menu,
point to Simulation,
and then click
Rename, the
Rename Simulation
dialog box will open
(Figure 9.38).

2. From the Existing
list select a
simulation, in the
Rename box the
name and
description of the
selected simulation
will appear.

Eﬂ Rename Simulation

Existing
MHarme

Reservoir Re-0Op-1853 Flood
Reservoir Re-Op-2004 Flood

Reservoir Re-Op-Frequency Base. .

Reservoir Re-Op-Feriod of Record

wyithout Levee-1593 Flood
Wyithout Levee-2004 Fload

Wilitheit | avaa-Framianew Bacad

Renarme
HName:

Description;

Without Levee-1933 Flood

£

Description

L

I Rename ] ’

Cancel ]

3. Inthe Name box
(Figure 9.38), enter

Figure 9.38 Rename Simulation Dialog Box

the new name, and enter a description in the Description box if

needed (recommended).

4. Click Rename, a warning message will appear asking you if you
really want to rename the selected simulation. Click Yes, the
warning message and the Rename Simulation dialog box (Figure

9.38) will close.

9.4.2 Study Pane

The user can also create, edit, rename, and delete simulations from the
Study Pane (see Chapter 3, Section 3.2.2, page 3-6). This section of the
chapter describes how to perform these operations directly from the Study

Pane.

Simulations

The simulations shortcut menu (Figure 9.39) is available from the Study
Pane, by right-clicking on the folder Simulations. This shortcut menu
will allow you to create, rename, and delete simulations. The following

sections provide further details.

le= Bald Eagle

I."_l’*} Alternatives

EI A Without Project Conditions
: Simulations {117

Without Pr
WWithout Pro
Without Pro

WlthnutF'ru:wmuu..w.u..u ;

e b

> Delete from Study by

Rename. C

e —

Flgure 9 39 Simulations Shortcut Menu
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Creating a Simulation

To create a simulation from the Study Pane:

1.

From the Study Tab, on the Study Pane, from the Simulations
folder, right-click on a simulation, from the simulations shortcut
menu (see Figure 9.39, page 9-24), click New the Create New
Simulation dialog box will open (see Figure 9.36, page 9-23).
The steps for creating a simulation are the same as in Creating a
Simulation, under Section 9.4.1, page 9-15.

Deleting Simulations

If you want to delete a simulation, but you want to choose from a list of
the developed simulations for a study:

1.

From the Study Tab, on the Study Pane, from the Simulations
folder, right-click on a simulation, from the simulations shortcut
menu (see Figure 9.39, page 9-24), click Delete from Study. The
Delete Simulation(s) dialog box will open (see Figure 9.37, page
9-23).

The steps for deleting a simulation are the same as in Deleting
Simulations, under Section 9.4.1, page 9-23.

Renaming Simulations

If you want to rename a simulation, but you want to choose from a list of
the developed simulations for a study:

1.

From the Study Tab, on the Study Pane, from the Simulations
folder, right-click on a simulation, from the simulations shortcut
menu (see Figure 9.39, page 9-24), click Rename. The Rename
Simulation dialog box will open (see Figure 9.38, page 9-24).
The steps for renaming a simulation are the same as in Renaming
Simulations, under Section 9.4.1, page 9-23.

Individual Simulations

The individual simulation shortcut menu (see Figure 9.40, page 9-26) is
available from the Study Pane, by right-clicking on a simulation name
under the Simulation folder. This shortcut menu will allow you to view
the selected simulation in a map window; edit the model alternatives
associated with the selected simulation; edit the name, description, and
DSS mapping identifier of the selected simulation; compute; view the log
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of the compute; rename; and, delete from the study the selected
simulation.

e Eald Eagle

=% alternatives

=& Without Project Conditions
=+ Simulations (107

------ Without Project Conditions-1993 Flood

14
4

------ wWithout Project Conditions-2004 Flood Display In Map Window...
------ W!thout Prn!ect Cnnd!t!nns-Frequency Bz Edit Madel, .. k »
------ Without Project Conditions-Frequency Bz

------ without Project Conditions-Freguency Bz Edit Simulation. ..

------ Without Project Conditions-Freguency Bz Compute »

------ wWithout Project Conditions-Freguency B
------ wWithout Project Conditions-Freguency B
------ without Project Conditions-Frequency B [ig save
------ Without Project Conditions-Freguency Bs
----- i ¥ Schematiciwithout Project Conditions
i‘:l Maps < Delete From Study
+-- A Without Levee e ’

<84 Reseroir Re-0p Froperties. .

Wiew Compute Log...,

Rename...

Figuire 9.|4d Innd.ivlidual Simulation Shortcut Menu

Viewing a Simulation
To view a simulation in a map window:

1. From the Study Tab, on the Study Pane, from the Simulations
folder, right-click on a simulation, from the individual simulation
shortcut menu (Figure 9.40), click Display in Map Window.

2. The steps for viewing a simulation are the same as in Viewing a
Simulation, under Section 9.4.1, page 9-17.

Editing the Model Alternatives of a Simulation
To edit the model alternatives associated with a simulation:

1. From the individual simulation shortcut menu (Figure 9.40), point
to Edit Model, from the sub-menu (see Figure 9.30, page 9-18)
click on the model alternative you wish to edit.

2. The steps for editing the model alternatives associated with a
simulation are the same as in Editing the Model Alternatives of a
Simulation, under Section 9.4.1, page 9-18.

Editing a Simulation
To edit a simulation:
1. From the individual simulation shortcut menu (Figure 9.40), click

Edit Simulation. The Simulation Editor will open (see Figure
9.31, page 9-19).
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The steps for editing a simulation are the same as in Editing a
Simulation, under Section 9.4.1, page 9-18.

Computing a Simulation

To compute a simulation:

From the individual simulation shortcut menu (see Figure 9.40,
page 9-26), point to Compute, from the sub-menu (Figure 9.41)
you have two options for computing.

& Bald Eagle

—ﬁ Alternatives
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------ Without Project Conditions-Fregy Wigw Compute Log. .. e

------ Without Project Conditions-Frequ ﬁ Run t

------ Without Project Conditions-Fredgy m

------ Without Praject Conditions-Fragy FR L o

2% Schematic:without Project Candition Rename Existing Condtions

203 Maps 7% Delete From Study

+A Without Leves Properties...

-84 Reservoir Re-Op

*-I2) Analysis Periods |

Figure 9.41 Computing Through a Particular WAT Program

¥

Display In Map Window...

Edit Simulation. ..

E ‘Without Project Conditions

Simulation will compute all of the programs associated with the
program order (see Section 9.2, page 9-1) of the simulation. The
first compute will compute all programs; any subsequent computes
will only compute the model that has changed. To force a
recomputed hold down the CTRL key when clicking Simulation.
The other option is to compute the simulation through a particular
program alternative, stopping the compute process at that program.
For example, in Figure 9.41, if you only wish to compute the
simulation thru the ResSim alternative you would click
StdOpNoDiv, the compute would proceed through ResSim and then
stop. Once again, the first compute will compute through to the
selected program alternative, to force a re-compute hold down the
CTRL key when clicking the program alternative.

With either option (step 2 or 3) the Compute Progress dialog box
will open (see Figure 9.33, page 9-20). From this dialog box you
can see which program alternative is computing for the simulation
and information from each program alternative is displayed in the
Compute Progress dialog box.

If you want to stop the computation of the selected simulation, from
the Compute Progress dialog box (see Figure 9.33, page 9-20),
click Cancel.

Once the computation is finished, click Close and the Compute
Progress dialog box will close (see Figure 9.33, page 9-20).
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Viewing the Compute Log of a Simulation

To view the compute log of a simulation, from the individual simulation
shortcut menu (see Figure 9.40, page 9-26), click View Compute Log.
The SimulationName.log dialog box will open (see Figure 9.34, page
9-21) in the Desktop Pane (see Chapter 3, Section 3.2.2, page 3-7). This
contains information regarding the compute for the selected simulation.
This information is provided by each individual program that was part of
the compute.

Saving a Simulation

To save a simulation, from the individual simulation shortcut menu (see
Figure 9.40, page 9-26), click Save. Any changes that have occurred to
the selected simulation will be saved by the WAT.

Renaming a Simulation
To rename a simulation from the Study Pane:

1. From the Study Tab, on the Study Pane, from the Simulations
folder, right-click on a simulation, from the individual simulation
shortcut menu (see Figure 9.40, page 9-26), click Rename. The
Rename Simulation dialog box will open (see Figure 9.35, page
9-21).

2. The steps for renaming a simulation are the same as in Renaming a
Simulation, under Section 9.4.1, page 9-21.

Deleting a Simulation

To delete a simulation, from the Study Tab, on the Study Pane, from the
Simulations folder, right-click on a simulation, from the individual
simulation shortcut menu (see Figure 9.40, page 9-26), click Delete From
Study. A message will open asking you if you really want to delete the
selected simulation. Click Yes, the warning message will close and the
simulation will no longer appear under the Simulations folder.

Simulation Properties

The properties of a simulation include the name and description for the
Beta Version. For Version 1.0 properties that will be displayed are: WAT
alternative, analysis period, program order, and models and model
alternatives. To view the properties of a simulation:
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1. From the Study Tab,
on the Study Pane,
from the Simulations
folder, right-click on
a simulation, from the
individual simulation
shortcut menu (see
Figure 9.40, page
9-26), click
Properties.

2. The Properties for

MHame:

Description:

Modified Time:
File:

Class:

| Properties for Without Project Conditions-1993 Flood

3

Without Project Conditions-19583 Flood

< >
Sat Nov 03 09:39:33 POT 2007
ChADocuments and Settings\gOhecprbibdy Documentsivy,

hec2watmodelWatSimulation

Close

Figure 9.42 Properties for SimulationName

Dialog Box

SimulaitonName dialog box will open (Figure 9.42).

3. For the Beta Version the properties for viewing are the name and
description of the selected simulation; the date and time the
simulation was last modified; the location of the simulation file;
and, the name of the file which contains information about the

simulation.

Model Linking

The next step is to have the models of a simulation communicate with
each other. This is accomplished by linking (DSS mapping) the models
thru DSS and using a simulation name. From the WAT, the Model
Linking Editor (Figure 9.43) provides an easy way to link models
including observed data, and provides a mechanism where the linking will
have to be done once per alternative.

Model Ta Link:

Res8im

Muodel Alternative: | StdopNoDiv

B model Linking Editor, EEX
Elle Help

HE&E & i<}

Simulation: without Levee-1893 Flood

Location Parameter Input From LocationfParameter
Model Model
Alternative
Sayers Inflow - Known Flow Knaown Flo DSS File » |WWOL_Run Savyers Inflow Jot- FLOW o
Marsh Creek HW - Knowh Flow Khowrh Flow DSS File ~ |'WWOL_Run Marsh Creek HWW - FLOW e
Beech Creek HW - Known Flow Known Flow DSS File w WL _Run Beech Creek HW - FLOW v
Local to Mill Hall - Known Flow: Known Flow DSS File w |WOL_Run Fishing Creek H - FLOWY v
Fishing Craek HYW - Knowm Flow Known Flow D53 File ~ 'WOL_Run Fishing Craek Hvy - FLOVY v
Local to Confluence - Known Flow Known Flov ~ 'WOL_Run Lock Haven LOC - FLOW v
Sayers-Pool - Lookback Elevation Lookback Elevation DSS File w [NIA BaldEanleHist.dssMSAYERIELEVIDTNOVIG... w
Sayers-Main Gates - Lookhack Release |Lookhack Release |DSS File | MR BaldEaaleHist dss MBLANC/FLOVOTMOVT ... v

Figure 9.43 Model Linking Editor

There are two ways to establish model linking in the WAT; the
recommended way is from the Alternative and Simulation Manager
(Section 9.5.1). The second way is from the main window of the WAT
(see Section 9.5.2, page 9-32); both of these methods are discussed in the

following sections.
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9.5.1 Alternative and Simulation Manager

In the WAT, the Alternative and Simulation Manager (see Figure 9.23,
page 9-14) provides a convenient way to organize and develop the main
components for a WAT study — alternatives, analysis period (events), and
simulations. This section will focus on the model alternatives of a
simulation communicating with each other. The Alternative and
Simulation Manager has two areas where you can access the Model
Linking Editor (see Figure 9.43, page 9-29). These areas are the
Toolbar (page 9-30) and the Menu Bar (page 9-32) and are described in
the following sections.

To access the Alternative and Simulation Manager (see Figure 9.23,
page 9-14), from the WAT main window, from the WAT Tools toolbar
(see Chapter 3, Section 3.2.1, page 3-4), clickﬁ. Another way to access
the Alternative and Simulation Manager is from the WAT main
window, on the Edit menu, click Alternative and Simulation Manager.
From either method the Alternative and Simulation Manager will open
(see Figure 9.23, page 9-14).

Toolbar

From the toolbar of the Alternative and Simulation Manager (see Figure
9.23, page 9-14), you can link the model alternatives of a simulation.
Click & , the Model Linking Editor will open (see Figure 9.43, page
9-29). The steps for linking model alternatives same are detailed in the
following section

Linking Model Alternatives
To link models for a simulation:

1 The linking of models is done by simulation, so from the Modeling
Linking Editor (see Figure 9.43, page 9-29), from the Simulation
list you need to select a simulation. For example, in Figure 9.43
(page 9-29), the Without Project Conditions-1993 Flood simulation
has been selected.

2 Next, you need to select the model that you want to link, with the
default program order that would be ResSim, since the first program
is not linked. From the Model To Link list select the appropriate
model.

3. Since a simulation knows what model alterative is being used for a
specific model, once you make your model selection the Model
Alternative box will display the correct model alternative. The
table on the Model Linking Editor will fill in with information
provided from the model alternative (see Figure 9.43, page 9-29).
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4.

If the model alternative has not been linked to a model in the
program order, the WAT will default to what the previous linking
was for that model alternative. You will need to select the model
that ResSim will be receiving data from. From the Model Linking
Editor (Figure 9.44), on the table, under the Input From header, in
the Model column, for each location, from the Model list, select

B sodel Linking Editor (=13

Fie Help
HB&E ¥ B

Simulation without Levee-1993 Flood b

Madel To Link:

Model Alternative: | styophoDiv

Lacation Parameter Input From LacationfParameter
Model Mode|
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Beech Creek Hwv - Known Flow nowh Flow HH: ~ |WOL_Run Beech Creek HW - FLOW v
Local to Mill Hall - Known Flow nowh Flow HH: ~ |WOL_Run Fishing Creek HW - FLOW v
Fishing Creek Hi - Known Flow nowh Flow HH: ~ |WOL_Run Fishing Creek HW - FLOW v
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Figure 9.44 Model Linking Editor — ResSim Model Alternative Linked

from the choices available. Based on the program order, the
choices will include the available programs, the ability to link to a
DSS file, and a user defined choice (available Version 1.0).

If you're Model to Link (Figure 9.44) is ResSim, then from the
Model list, select HMS. Once this selection is made, the Model
Alternative column will fill in automatically with the correct model
alternative; since this information is know by the simulation.

If you have selected a model, now you need to provide the location
(common computation point) and parameter (e.g., FLOW, STAGE)
information, the WAT has compiled a list of locations and
parameters from the model alternative. From the
Location/Parameter column, from the list select the appropriate
location/parameter. You will need to repeat this step for all the
locations in the table, once you are finished, the table will be
complete (Figure 9.44) and the linking for that one model will be
finished for the selected simulation.

Before proceeding to the next model, from the toolbar click Save,
or on the File menu, click Save.

Repeat Steps 5 thru 9 to complete the linking information for the
rest of the programs set in the program order.

If you have chosen to link to a DSS file, from the Model list, click
DSS File, a Select Pathname dialog box will open (see Figure
9.45, page 9-32). From this dialog box, find the appropriate DSS
file, and then select the correct pathname for the location in the
table. Click Set Pathname, the Select Pathname dialog box will
close and on the table on the Model Linking Editor, under the
Location/Parameter column for that location, the DSS filename
and the selected pathname will appear (Figure 9.44).
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BaldEagleHist. dss - Select Pathname E@E|
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T IVE=
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Pathnames Shown: 14 Pathnames Selectec: 1 Pathnames in File: 729 File Size: 2878 KB

Search A W FLOW ¥| E: A
By Parts: B: v| D ¥| F:|0BS v
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OBS
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Set Pathname

Mo time window set.
Ready

Figure 9.45 Select Pathname Dialog Box

Once you have completed the model linking step for all the programs for
that simulation, you can then establish model linking for other simulations.
After the model linking has been finished you are now ready to compute
simulations.

Menu Bar

From the menu bar of the Alternative and Simulation Manager (see
Figure 9.23, page 9-14) you can link the model alternatives of a
simulation. On the Edit menu, click Model Linking Editor; the Model
Linking Editor will open (see Figure 9.43, page 9-29). The steps for
linking the model alternatives of a simulation are the same as in Linking
Model Alternatives, under Section 9.5.1, page 9-30.

9.5.2 WAT Main Window

From the WAT main window (see Chapter 3, Figure 3.1, page 3-2) there
are two ways to link model alternatives in the WAT. From the main
window, from the WAT Tools toolbar (see Chapter 3, Section 3.2.1, page
3-4), click & . The second way is from the Edit menu, click Model
Linking Editor; both of these methods will open the Model Linking
Editor (see Figure 9.43, page 9-29). The steps for linking the model
alternatives of a simulation are same as in Linking Model Alternatives,
under Section 9.5.1, page 9-30.
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CHAPTER 10

Computes and Alternative Analysis

10.1 Computing in HEC-WAT

Now that simulations have been defined, the linking of model alternatives
has been completed for the simulations, and model alternatives have been
imported into the WAT, you are now ready to compute. Once again the
WAT provides you with several ways to compute simulations. You can
compute a simulation individually, compute multiple simulations, or
compute through a specific program. For example if you want to compute
the simulation through the RAS model, the WAT would compute the
HMS, ResSim and RAS model alternatives for the simulation (see
Section 10.1.2, page 10-5). The following sections describe in detail how
you would compute simulations in the WAT.

10.1.1 Compute Manager

The Compute Manager (Figure 10.1) provides you with information on
the computes of simulations. The Compute Manager has a table which is
color coded so you can easily tell which simulations need to be computed,

Analysis Periods
Altarnativas Fraquency Baged Events Petiod of Record
1893 Flood 2004 Flood
2yr | sr | 10-9r| 2590 | s0-ye] 100 | 2500 [ S004r | Historic | Global
‘Without Project Conditions [] [] Oolgolg|og|l o [F O O
Without Levee |
Reserair Re-0p [F]
[ selectall | [ SelectOutorDate | [ Clear Gelection
Color Legend
1 Simulations out of 36 selected. I o rote Eror
[ computed
I ! ever Cornputed
[ loutotDate
[ Mot Camputable
[[] Stop Compute on Failure Force Recampute
[ Compute ] [ Close

Figure 10.1 Compute Manager

which simulations have errors, which simulations have been computed,
which simulations have had changes made and need to be re-computed,
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and, which simulations that are not computable, because something is
incomplete. Also, from the Compute Manager (see Figure 10.1, page
10-1) you can select individual simulations, multiple simulations, or all
simulations for computation.

From the WAT you can access the Compute Manager from several
different places. From the WAT main window, on the Compute menu,
click Compute Manager, or, from the Management Tools toolbar, click
X | either way open the Compute Manager (see Figure 10.1, page 10-1).

Another way to access the Compute Manager is from the Alternative and
Simulation Manager (Figure 10.2). From the Toolbar, click . The
steps below assume you access the Compute Manager from the
Alternative and Simulation Manager, but the concepts are the same

from wherever you access the Compute Manager in the WAT.

AT I F am

Figure 10.2 Alternative and Simulation Manager
To compute simulations:

1. Fromthe WAT main window, from the Management Tools toolbar
(see Chapter 3, Section 3.2.1, page 3-5), click . The Compute
Manager will open (see Figure 10.1, page 10-1).

2. To compute all simulations click Select All (Figure 10.3), a green
checkmark will appear for all simulations in the table on the
Compute Manager (see Figure 10.1, page 10-1).

| selectal | | selectoutorDate | | Clear Selection |

35 Simulations out of 36 selected.

[ stop Compute an Failure Force Recompute Compute Logs

Figure 10.3 Compute Manager — Compute Commands for Simulations

3. To compute individual simulations, click on the cell in the table that
represents an individual simulation.
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10.

To clear selecting simulations, click Clear Selection (see Figure
10.3, page 10-2), any green check marks will no longer display on
the table.

To compute all simulations that are out-of-date, click Select Out-
of-Date, the WAT will select all simulations that are out-of-date.
After selecting a single simulation or multiple simulations, click
Compute. The Compute Progress dialog box will open (Figure
10.4). From this dialog box you can see which model is computing
for the simulation and information from each model is displayed in
the Compute Progress dialog box.

Ed Compute Progress E|
Computing HMS run Run 1 -
W
Compute Complete

Figure 10.4 Compute Progress Dialog Box

If a simulation has been previously computed and only one model
has changed, when you re-compute, the previous models that did
not change will not be re-computed. If you want the whole
simulation to re-compute, click Force Recompute (see Figure 10.3,
page 10-2), the Compute Progress dialog box will open (Figure
10.4) and all models associated with the selected simulation will re-
compute.

If you want to stop the current computation of a simulation, from
the Compute Progress dialog box, click Cancel. Remember this
only cancels the compute of the active simulation, if you have
multiple simulations selected, the next simulation will start
computing.

If during a compute that has multiple simulations, if one of the
simulations fails, the WAT will compute the other simulations. If
you want the WAT to stop when any simulation fails, click Stop
Compute on Failure.

Once the computation is finished, click Close and the Compute
Progress dialog box will close (Figure 10.4).
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11. If you wish to view the logs of simulations that have computed,
click Compute Logs. The Select Log File dialog box will open
(Figure 10.5). From the Existing box, select the simulation you
wish to view the log file of the last compute for that simulation,

click Open.
Existing
MHame Description

Without Project Conditions-1993 Flood _ e
Without Project Conditions-2004 Flood

Without Project Conditions-Frequency ...

Without Project Conditions-Frequency ...

Without Project Conditions-Frequency ...

Without Project Conditions-Frequency ...

Wilithinnt Praiact manditinne-Framancw

Load

Mame: Without Project Conditions-1893 Flood
Description: E]

Qpen H Cancel ]

Figure 10.5 Select Log File Dialog Box

12. The SimulationName. [ R e m e L CL e A M=
log dialog box will » BB Q
open (Figure 10.6) in Saving ResSim time-ssries oulput 3
the Desktop Pane Saving ResSim ine-seres output
(see Chapter 3, ResSim Compute Camplete
Section 322, page Saving autput
3-7). This contains Totl Gorputl Time 21 Saconds

information regarding

Computing RAS plan Existing Conditions

the Compute for the E.te.at:]y I;lDS\;\I' SLmE:atiog.Verlsito.n 4.0 Betaz

. . inished Steady Flow Simulation
selected simulation. Tatal Computation Time = 0 min 24.72 sec
ThIS infOI’matiOI’] iS g;;npcuot:]tipourlemgosrsnz?;;writtento: ChDocuments and SettingsigOhecpl
provided by eaCh Took 25 seconds.
individual program Computing FIAWithout Project Conditions

Copying Files to Run Directory .

that was part of the 2 BT oo e e
compulte.

Figure 10.6 SimulationName.log Dialog Box
15.  Once you have

completed your computations, click Close, the Compute Manager
will close (see Figure 10.1, page 10-1).

Now that you have successfully computed simulations, you can now setup
comparing and reviewing results. Section 10.2 (page 10-7) reviews the
WAT mechanism for comparing results.
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10.1.2 Study Pane

From the Study Pane (see Chapter 3, Section 3.2.2, page 3-6) of the WAT
you can compute a simulation individually or compute a simulation
through a specific program. For example if you want to compute the
simulation through the RAS model, the WAT would compute the HMS,
ResSim and RAS model alternatives for the simulation. The following
two sections detail how to compute a simulation from the Study Pane.

Compute an Individual Simulation
To compute an individual simulation:

1. From the Study Tab, on the Study Pane (Figure 10.7), expand the
Alternatives folder, expand the folder of the alternative you wish to
compute simulations from (e.g., Without Project Conditions),

G iililltzearalaiwes :

-----A Without Project Conditions
"_J Slmulatmns (103

\Without Project Conditions-1993

Without Praject Conditions-2004 Display In Map Window...

Without Project Conditions-Freqy Edit Madel... 3
Without Project Conditions-Freqy
Without Project Conditions-Frequ,
without Project Conditions-Fregy Compute Sirnulation
Without Project Conditions-Freqy

Edit Simulation, .,

View Compute Log.., [
Without Praject Conditions-Freqy ﬁR“”I
Without Project Conditions-Freqy
-~ Without Project Conditions-Frequ Rename. .. o L
----- Y Schematicwithout Project Condition X el . Budsting Conltions
- J Maps . Delete From Study E ‘Without Project Conditions
- 8y Withaut Levee Properties...

-84 Reservoir Re-Op
+-IJ) Analysis Periods |

Figure 10.7 Study Pane — Simulation Shortcut Menu

expand the Simulations folder. Right-click on the simulation you
wish to compute, for example in Figure 10.7, right-click on Without
Project Conditions-1993 Flood. From the shortcut menu, point to
Compute, click Simulation; the WAT will compute all of the
programs associated with the program order (see Chapter 9, Section
9.2, page 9-1) of the simulation. The first compute will compute all
programs; any subsequent computes will only compute the model
that has changed. To force a re-compute hold down the CTRL key
when clicking Simulation.

2. The Compute Progress dialog box will open (see Figure 10.4, page
10-3). From this dialog box you can see which program alternative
is computing for the simulation and information from each program
alternative is displayed in the Compute Progress dialog box.

3. If you want to stop the computation the selected simulation, from
the Compute Progress dialog box (see Figure 10.4, page 10-3),
click Cancel.
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Once the computation is finished, click Close and the Compute
Progress dialog box will close (see Figure 10.4, page 10-3).

If you wish to view the log of the simulation that has computed,
from the simulation shortcut menu (see Figure 10.7, page 10-5),
click View Compute Log. The SimulationName.log dialog box
will open (see Figure 10.6, page 10-4) in the Desktop Pane (see
Chapter 3, Section 3.2.2, page 3-7). This contains information
regarding the compute for the selected simulation. The information
is provided by each individual program that was part of the
compute.

Compute a Simulation through a Specific Program

To compute a simulation through a specific program:

1.

From the Study Tab, on the Study Pane (see Figure 10.7, page
10-5), expand the Alternatives folder, expand the folder of the
alternative you wish to compute simulations from (e.g., Without
Project Conditions), expand the Simulations folder. Right-click on
the simulation you wish to compute, for example in Figure 10.7
(page 10-5), right-click on Without Project Conditions-1993 Flood.
From the shortcut menu, point to Compute, select which program
you want the simulation to compute through.

For example, in Figure 10.7 (page 10-5), if you only wish to
compute the simulation thru the ResSim model alternative you
would click StdOpNoDiv, the compute will proceed through
ResSim and then stop. Once again, the first compute will compute
through to the selected program alternative, to force a re-compute
hold down the CTRL key when clicking the program alternative.
The Compute Progress dialog box will open (see Figure 10.4, page
10-3). From this dialog box you can see which program alternative
is computing for the simulation and information from each program
alternative is displayed in the Compute Progress dialog box.

If you want to stop the computation the selected simulation, from
the Compute Progress dialog box (see Figure 10.4, page 10-3),
click Cancel.

Once the computation is finished, click Close and the Compute
Progress dialog box will close (see Figure 10.4, page 10-3).

If you wish to view the log of the simulation that has computed,
from the simulation shortcut menu (see Figure 10.7, page 10-5),
click View Compute Log. The SimulationName.log dialog box
will open (see Figure 10.6, page 10-4) in the Desktop Pane (see
Chapter 3, Section 3.2.2, page 3-7). This contains information
regarding the compute for the selected simulation. The information
is provided by each individual program that was part of the
compute.
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Now that you have successfully computed simulations, you can now setup
comparing and reviewing results. Section 10.2 reviews the WAT
mechanism for comparing results.

10.2 Alternative Analysis

How can you compare with-project and without-project losses? How are
urban flood damages in a particular impact area reduced by each of three
alternative projects? For the alternative that most reduces crop losses, are
urban losses increased? What percentage of the projected flood damages
is prevented if a given project is implemented? One of the basic
objectives of the WAT is to view and compare alternative results from a
single interface.

After the computations are completed, you will be able to view and
compare alternative results directly from simulation map windows. The
user will select the alternative(s) for comparison from the WAT, through
the Alternative Comparison Manager (Section 10.2.1). Once the
selection(s) is made, you will then be able to select any hydrologic object
or element (computation points, reservoirs, river reaches, impact areas,
Ccross sections, storage areas etc.) on a simulation map window and a list
of tabular or graphical output will be available. Selecting the table or
graphic of choice, the WAT will then find that output from the appropriate
program and display the result. The user could be oblivious to which
model the results came from.

Rearranging the alternatives is important because the comparisons you
make consider the first alternative to be the base alternative. The WAT
uses whichever alternative you designated as primary as the base
alternative. Most of the time, this will be your Without Project Conditions
alternative. After you arranged your alternatives for comparison, the
WAT provides access to several graphs and reports from the individual
models that will compare alternative results.

10.2.1 Alternative Comparison Manager

The Alternative Comparison Manager (see Figure 10.8, page 10-8)
provides you with the capability to compare results easily from within the
WAT. The Alternative Comparison Manager has a table which is color
coded so you can easily tell which simulations need to be computed,
which simulations have errors, which simulations have been computed,
which simulations have had changes made and need to be re-computed,
and, simulations that are not computable, because something is
incomplete. Also, from the Alternative Comparison Manager you can
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B Atternative Comparison Managen @
Analysis Periods
Alternatives Frequency Based Events
1993 Flood 2004 Flood
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Without Project Conditions P [F1 [ | [ [F [F [F] [F [F1
without Levee ] O 0O(d g (g jd ] ]
Resenioir Re-Op [ ] ] O (o (g (g O | O
[ Select All ] [ Clear Selections ]
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[ Hot Computahble [ oK ] [ Cancel ] [ Apply ]

Figure 10.8 Alternative Comparison Manager

select individual simulations, multiple simulations, or all simulations for
comparison.

From the WAT you can access the Alternative Comparison Manager
from the WAT main window, on the Results menu, click Alternative
Comparison Manager, or, from the Management Tools toolbar, click
= | either way the Alternative Comparison Manager will open (Figure
10.8)

To setup comparing results:

1. From the WAT main window, from the Management Tools toolbar
(see Chapter 3, Section 3.2.1, page 3-5), click ® |, the Alternative
Comparison Manager will open (Figure 10.8).

2. To compare all results, click Select All, a green checkmark will
appear for all simulations.

3. To compare individual simulation results, click on the cell in the
table that represents an individual simulation.

4. To clear selected simulations, click Clear Selection, green check
marks will no longer display on the table.

5. When you select the first simulation, the alternative associated with
that simulation will become the primary or base alternative in the
available comparison graphs and reports. A "P" will appear in the
cell of the selected simulation. For example, in Figure 10.8, the
simulation for the Without Project Conditions alternative and 1993
Flood analysis period will be the primary alternative in comparison
graphs and reports.

6. Inthe WAT you can save your selections of alternatives to view in
an analysis group. An analysis group is just a way to group
alternative/analysis period sets together with a name. There is a
default analysis group which is your selection without specifically
saving an analysis group.
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7. To save your selection to an analysis group, select the
alternatives/analysis periods you wish to compare, in the
Create/Edit Analysis Groups box (see Figure 10.8, page 10-8),
click New, the Create New Analysis Group dialog box will open

(Figure 10.9).
Mame: |
Description: ~

[ QK H Cancel ]

Figure 10.9 Create New Analysis Group Dialog Box

8. Enter an analysis group name in the Name box, and an optional
description in the Description box, click OK. The Create New
Analysis Group dialog box (Figure 10.9) will close. From the list
located in the Create/Edit Analysis Groups box (see Figure 10.8,
page 10-8), the new analysis group will appear.

11. Once you have set up the alternative/analysis periods you want to
compare, close the Alternative Comparison Manager (see Figure
10.8, page 10-8).

Now to complete your alternatives analysis, open a simulation map
window, and from the schematic right-click on a model element, from that
shortcut menu select a model graphic or report. When either a graphic or
report opens, you should be able to view all the alternatives that were
selected for that analysis group and proceed with your alternative analysis.
Also, from the Results menu, you can select reports from the various
models that will display comparison results.

10.2.2 Analysis Tab

The Analysis Tab (see Figure 10.10, page 10-10) provides a view for
comparing results for the selected analysis group. You can select which
alternatives to compare, which alternative will be the "base" alternative,
and select analysis groups.

In the Study Pane (see Chapter 3, Section 3.2.2, page 3-6) of the Analysis
Tab, is a list of the simulations that are associated with the selected
analysis group. From the list at the top of the Study Pane you can select
which analysis group you wish to view in the simulation map window.
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St anasis | Map | Schemase | Fis)

Coamnates: 2031663 aust, 40370 o

Figure 10.10 Analysis Tab

The simulation that is in bold is the base or primary alternative, and is
usually listed first. However, by using the up and down arrows at the
bottom of the Study Pane, you can re-arrange the order of the simulations.
You can also turn-off simulations for viewing by clearing the selection by
the name, and then graphics and reports will no longer display that
simulation. Also from the Analysis Tab, you can create, delete and edit
analysis groups.

Creating an Analysis Group
To create an analysis group from the Analysis Tab:

1. From the Analysis Tab (Figure 10.10), on the Study Pane (see
Chapter 3, Section 3.2.2, page 3-6), cIick.

2. The New Analysis Group dialog box will open (10.11). Enter an
analysis group name in the Name box, and an optional (but

H:H Mew AnalysisGroup rz'
Marme: | |
Description: | E]|

Directory: “C:IDnl:uments and SettingsigOhecpribihty DncumentleA’E”

| ok | [ cancel |

Figure 10.11 New Analysis Group Dialog Box
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recommended) description in the Description box, click OK. The
New Analysis Group dialog box (see Figure 10.11, page 10-10)
will close.

The name of the new analysis group will appear in the list at the top
of the Study Pane. The Study Pane will be blank; you will need to
edit the analysis group to add simulations to the analysis group.

Deleting an Analysis Group

To delete an analysis group from the Analysis Tab:

1.

From the Analysis Tab (see Figure 10.10, page 10-10), on the
Study Pane, from the list at the top of the Study Pane (see Chapter
3, Section 3.2.2, page 3-6), select the analysis group you wish to
delete.

Click @ a warning message will appear asking you if you really
want to delete the selected analysis group. Click Yes, the warning
message will close, and the analysis group will be removed from
the list and the study.

Editing an Analysis Group

To edit an analysis group from the Analysis Tab:

1.

From the Analysis Tab (see Figure 10.10, page 10-10), on the
Study Pane, from the list at the top of the Study Pane (see Chapter
3, Section 3.2.2, page 3-6), select the analysis group you wish to
edit.

ClicklZ], the Selection Editor will open (Figure 10.12). From the
Available box, select the simulations you wish to add to the
analysis group, click Add. The selected simulations will now

Selection Editor, @

Auailable Selected

Reservoir Re-0p-1993 Flood Lo Without Project Conditions-1993 Flood

Reservoir Re-0p-2004 Flood Without Levee-1933 Flood

Reservoir Re-0p-Frequency Based Events-10-yr

Reservoir Re-Op-Fragquency Baged Evants-100-yr 3

Reservoir Re-Op-Frequency Based Events-2-yr

Resenvair Re-Op-Frequency Based Events-25-yr 4
Reservair Re-0p-Frequency Based Events-250-yr

Reservoir Re-Op-Frequency Based Events-5-yr

Reservoir Re-Op-Frequency Based Events-50-yr

Reservoir Re-Op-Fregquency Baged Events-500-yr
Reservaoir Re-Op-Period of Record-Historic

Without Levee-2004 Flood

Without Levee-Fregquency Based Events-10-yr -

< >

Figure 10.12 Selection Editor

appear in the Selected box. You can order the simulations in the
Available box by selecting the simulation you wish to move up or
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down in the list, and clicking Up or Down to move the simulation
in the list.

To remove simulations from an analysis group, from the Selected
box, select the simulations you no longer want associated with the
selected analysis group, click Remove. The selected simulations
will no longer appear in the Selected box (see Figure 10.12, page
10-11), and will appear now in the Available box.

Once you have decided on the simulation for the selected analysis
group, click OK. The Selection Editor will close, and the changes
you have made to the analysis group will appear on the Study Pane
of the Analysis Tab.

10.2.3 Viewing Results

Now that you have setup the alternatives that you would like to compare,
from the map window containing the primary alternative you can select
any hydrologic object or element and a list of tabular or graphical output
will be available. The available output is from the programs executed in
the selected simulations. More detail on available results from the WAT
is discussed in Chapter 11. The following is an example of a report and
graphical image that compares alternatives results.

To view the FIA Comparison Report:

1.

From the Analysis Tab (see Figure 10.10, page 10-10), on the
Desktop Pane (see Chapter 3, Section 3.2.2, page 3-7), from the
simulation map window, zoom in on a particular part of the
schematic.

After zooming in, right-click on a cross section, a shortcut menu
will appear (Figure 10.13). The shortcut menu will list the model
elements that it can find in the area where you right-clicked. For

E Edit Propetties

E Alkernative Report }

Cross Section b

Impack Reponse Repoark

Figure 10.13 Model Results from Schematic - FIA
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example, in Figure 10.13 (page 10-12), you right-clicked on a cross
section, but there is also an impact area within that area, so the
shortcut menu lists impact area (FIA result) and cross section (RAS
result).

To view FIA results at an impact area, point to Impact Area, click
on Comparison Report. The Compare Alternatives Report —
StudyName dialog box will open (Figure 10.14). This report is
from FIA, and compares the damages for each alternative, and in
the last column of the report is the difference in flood damage
(benefit).

B Compare Alternatives Rapart - Dald_Eaple

Baze Altemative: ‘Wilthout Projact Condiions View Dy _’Iruwtli\ruu -

Companson Atematwes. |ywithout Leves IE ]
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Figure 10.14 FIA Compare Alternatives Report — StudyName
Dialog Box

Click Close, the Compare Alternatives Report — StudyName
dialog box (Figure 10.14) will close.

To view RAS results at a cross section, right-click on a cross
section, a shortcut menu will appear (Figure 10.15). The shortcut
menu will list the model elements that it can find in the area where

4| Cross Section Tables

P | gl
L !

Figu 10.15 Model Results from Schematic - RAS
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you right-clicked. To view RAS results, point to Cross Section,
click on Cross Section Plot. The Cross Section dialog box will
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Figure 10.16 RAS Cross Section Dialog Box

6. This plot is from RAS, and contains results for both alternatives that
were selected for comparison. For further details on the
information contained in this plot, please see the RAS User's
Manual.

7. From the File menu, click Exit, the Cross Section dialog box
(Figure 10.16) will close.
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CHAPTER 11

Model Results

11.1 Overview

To view model results in HEC-WAT, you must have at least one
simulation map window open. Results will display for the active
simulation map window by model alternatives that are associated with the
simulation. Results are available either interactively from the schematic
(Section 11.2) or from the WAT main window (see Section 11.3, page
11-19).

11.2 Schematic

From the active simulation map window you can access model results
from the model elements that are available on the map window. If you
hover over a model element, the tooltip that appears (Figure 11.1) will list
what model information is available for that particular model element. For
example, in Figure 11.1, at the junction there is possible information from
ResSim, there must be a cross section in the area, and a reach element that
is recognized by ResSim, HMS, and RAS.

\ Junction
FeesSim: Mill Hall
Cross Section
RAS: 29563, 77
Reach

ResSim: Mil Hall to Fishing k. Jct

HM5: BEECH-FISHI Reach

RAS: Lake bo Lock Hav ResSim: Fishing Ck Jct to Bald Eagle Total
< HMS: FISHI-SUSGU
\ R&5: Lake to Lock Hay

Figure 11.1 ToolTip Information from Schematic (Simulation Map Window)

To access model results, right-click on a model element, you will get a
shortcut menu (see Figure 11.2, page 11-2) that will provide access to the
model results. The WAT searches for all available model results in the
area that you right-clicked on, so the shortcut menu will usually have
results for all model elements that were found in the area. Results can
either be reports or graphical output that is available from the individual
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L

W Time-3eries Table
ﬁ Surnmary Table
»r"f.’ﬂ Profile Plot

.r"f.’ﬂ Profile Table

Figure 11.2 Model Result Shortcut Menus

models. For example, in Figure 11.2, right-clicking at a reach, the WAT
provides results from ResSim, HMS, and RAS.

11.2.1 HMS

Whether you are right-clicking on a subbasin element, junction element,
reach element, or sink element, from the schematic there are three HMS
model results you can view. The following section describes those results.

Graph
To view graphical results from HMS:

1. From the simulation map window, right-click on an HMS model
element on the schematic, a shortcut menu will appear. For
example, in Figure 11.3, N e .

. . &
you have right-clicked on
a subbasin element, from Subbasin r

the shortcut menu, point to W Graph r

Subbasin, click Graph. 2 Time-Series Tabls
2. The Graph for Subbasin o b
"'subbasin name" dialog & summary Table ]

box will open (see Figure  Figure 11.3 HMS Model Result Shortcut
11.4, page 11-3). Inthe Menu
Beta version of the WAT,
this dialog box might open behind the WAT for the first time. Once
you bring the dialog box to the front, then after that the dialog box
will open in front of the WAT.

3. The graphical output displayed is from the HMS model and is
discussed in detail in the HMS User's Manual.

4. To close the Graph for Subbasin "'subbasin name’ dialog box
(see Figure 11.4, page 11-3) click [&].
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Graph for, Subbasin “Lock Haven LOC*

0.007 L ¥ T

0.10
0.20
0.30
0.40

Pracip (M)

2,500
2,000
1,500
1,000

Flaw (CFS)

5004

DIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
28 30 2 4 B 8 10 12 14 16 18 20 22 24 26 23 30
Moyt 393 Dec1993
Legend
B rncRon 1 Bement:LOCE HAVEN LOC Result:Incremental Precipitation
B Run:RUN 1 Bement:LOCK HAVEN LOC Result:Precipitation Loss
Fun:RUN 1 Bement:LOCK H&YEN LOC Result: Outflow
— — — Run:RUMN 1 Bement:LOCK HAWEH LOC Result:Bazeflom

Figure 11.4 HMS - Graphical Results from Schematic

Time-Series Table

1. From the simulation map window, right-click on an HMS model
element on the schematic, a shortcut menu will appear. For
example, in Figure 11.3 (page 11-2), you have right-clicked on a
subbasin element, from the shortcut menu, point to Subbasin, click
Time-Series Table.

2 . The TI me_SerIes <& Time-Series Results for Subbasin “Lock Haven LOC™
ReSU|tS for Project: Bald_Eagle
- " - Rur: Run 1 Subbasin: Lock Haven LOC
SUbbaSIn SUbbaSIn Start of Run:  26Mov1993, 06:00 EBiasin Model: Eiald_Eagle
- End of Run:  31Decl993, 00:00 Meteorologic Model:  gagelnterpa3
name" dlalog bOX Campute Time:! 30JulZ007, ‘14:05:25 Control Sp?aciﬁcations: 20393 ¥
WI ” Open (Flgure Date Time | Precip | Loss | Excess | Direct Flow | Baseflow | Total Flow
|y | (CFS) (CFSY (CFS)
115) |n the Beta 26M0v1993 | 06:00 0.0 1766.0 | 1766.0 A
. 26Mov1993  [07:00 | 0,00 | 0.00 | 0.0 0.0 1759.9 | 1759.9
version Of the WAT, 26MN0v1993  |0B:00 | 0.00 | 0.00 | 0.00 0.0 17538 | 1753.8
. . . 26Mov1993 (0200 | 0,00 | 0.00 | 0.00 0.0 1747.7 | 17477
thls dlalog bOX mlght 26MN0v1993  [10:00 | 0.00 | 0.00 | 0.00 0.0 17416 | 17416
h ZEMov1993  11:00 | 000 | 0.00 | 000 0.0 1735.6 | 17356
Open beh“’]d the 26Mov1993  [12:00 | 0.00 | 0.00 | 0.00 0.0 17296 | 1729.6
. ZEMov1993 1300 | 000 | 0.00 | 000 0.1 1723.6 | 17237
WAT for the f|rst 26Mov1993  [14:00 | 0.00 | 0.00 | 0.00 0.4 17176 | 1718.0
. . ZEMov19SE 1500 | 000 | 0.00 | 000 0.6 17116 | 17122
time. Once yOU br|ng 26M0v1993  [16:00 | 0.00 | 0.00 | 0.00 0.7 17057 | 1706.4
. ZEMov1993 1700 | 000 | 0.0 | 000 0.6 1699.8 | 17004
the d|alog box to the 26hovi993  |1G:00 | 000 | 0.00 | 000 07 1693.3 | 16946
ZeMov19SE 1900 | 000 | 0.0 | 0.00 0.6 1688.0 | 16887
front, then after that 26hovi993 2000 | 000 | 0,00 | 0.00 06 1682.2 | 1602.5
. . ZEMov1993  ZL:00 | 000 | 000 | 000 0.6 1676.3 | 16769
the d|alog bOX W||| 26Mov1993  [2z00 | 001 | 0,00 | 0.01 0.6 16705 | 1671.1
. ZEMov199E 2300 | 001 | 0.0 | 001 0.6 1664.7 | 1665.4
Open N front Of the 27Mov1993  00:00 | 000 | 0.00 | 0.0 1z less.s | 1ge0.L
T o . T o a e
WAT.

3. Thereport displayed Figure 11.5 HMS Report — Time-Series
is from the HMS Results from Schematic
model and is
discussed in detail in the HMS User's Manual.
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4. To close the Time-Series Results for Subbasin *'subbasin name™
dialog box (see Figure 11.5, page 11-3) click .

Summary Table

1. From the simulation map window, right-click on an HMS model
element on the schematic, a shortcut menu will appear. For
example, in Figure 11.3 (page 11-2), you have right-clicked on a
subbasin element, from the shortcut menu, point to Subbasin, click
Summary Table.

2. The Summary Results for Subbasin *'subbasin name’ dialog box
will open (Figure 11.6). In the Beta version of the WAT, this
dialog box might open behind the WAT for the first time. Once
you bring the dialog box to the front, then after that the dialog box
will open in front of the WAT.

B8 Summary Results for, Subbasin “Lock Haven LOC* Q@@

Project: Bald_Eagle
Sirmulation Fun: Run 1 Subbasin: Lock Haven LOC

Start of Run:  26Mov1993, 06:00 Basin Maodel: Bald_Fagle
End of Run:  31Dec1993, 00:00 Metearologic Model:  gagelnterp33
Compute Time: 30Jul2007, 14:05:25 Control Specifications: now33

volume Units: (3 I8 () AC-FT
Computed Resulks

Peak Discharge :  2507.5 (CFS) Drate)Time of Peak Discharge @ 28Mov1993, 06:00

Total Precipitation : 4,76 (IM} Total Direct Runoff ; 4,76 (IM)
Total Loss : 0,00 (TN Total Baseflow ; 55,54 (IM)
Total Excess ; 4,76 (I} Discharge ; &0,30 (IM)

Figure 11.6 HMS Report — Graphical Results from Schematic

3. The report displayed is from the HMS model and is discussed in
detail in the HMS User's Manual.

4. To close the Summary Results for Subbasin **subbasin name"*
dialog box (Figure 11.6) click [E].

11.2.2 ResSim

When right-clicking on a reservoir element, junction element, or reach
element, from the schematic there are several ResSim model results you
can view. The following sections describe those results.

Reservoir Element

Release Decision Report

The Release Decision Report provides the decision information that the
ResSim model alternative reached. The report shows the rules that
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governed these decisions. For further details on the Release Decision
Report see the ResSim User's Manual.

To view the Release Decision Report:

1. From the
simulation map
window, right-
click on a
reservoir on the
schematic, a
shortcut menu

Impack Area b

Re ir ]

W|” appear :I Plat Releases
I(:Flgurfhllj)- :I Plok Operations i

rom the - r
shortcut menu,  Figure 11.7 ResSim Model Result for a Reservoir -
point to Shortcut Menu

Reservoir, click
Release Decision Report.
2. The Release Decision Report will open (Figure 11.8).

% Release Decision Report: Sayers

File
Alternative: StdOpMaDiv
Run: Without Pr:1993 Flood:ResSim
Lookhack: 26 Maov 1993, 0600
Start Time: 26 Mov 1993, 0700
End Time: 31 Dec 1993, 0000
Rule Key. GC=Guide Curve, RO=Release Override, EO=Elevation Override, ZB=Zone Boundary
Sayers
Date-Time Active Zone et Inflow (cfs) Sayers -Dam -Dam |
Eley (ft) Active Rule Active Rule Unecontr
Flowe {cfs) Flowe {cfs) Flow
-~
26MNoy1 983, 07:00 610.13 10,940.00 255.00 255.00
Conservation MinFelease MinFelease
26MNoy1 993, 08:00 6ll.48 10,924.14 20.00 20.00
Conservation MinRelease MinRelease
26MNoy] 993, 09:00 G6lZ.72 10,306.70 20.00 Z0.00
Conservation MinRelease MinRelease
26Nov1993, 10:00 513.89 10,887.88 20.00 20.00
Conzervation MinFelease MinFelease
2EMNoy1 983, 11:00 614,97 10,866.73 20.00 20.00
Conservation MinFelease MinFelease
26MNoy1 993, 12:00 615.99 10,843.30 20.00 20.00
Conservation MinRelease MinRelease
26MNow]1 993, 13:00 6l6.93 10,816,590 20.00 Z0.00
Conservation MinRelease MinRelease v
< >

Figure 11.8 ResSim Report — Release Decision Report

In the Beta version of the WAT, this dialog box might open behind
the WAT for the first time. Once you bring the dialog box to the
front, then after that the dialog box will open in front of the WAT.
The report displays the ResSim model alternative name; in addition,
the time window information for the simulation is displayed. This
report will display the decisions based on rules defined in ResSim.
From the File menu, click Close, the Release Decision Report
(Figure 11.8) will close.
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Plot

1. From the simulation map window, right-click on a reservoir on the
schematic, a shortcut menu will appear (see Figure 11.7, page
11-5). From the shortcut menu, point to Reservoir, click Plot.

2. APlot dialog box will open (Figure 11.9).

_i - Sayers, 3:35PM g@@

File Edit Plot Wiew

[ =E OB PR gssigssidastsists ==k

BB == s ey = = wr
G40
Rt CAIE NI LIS Lo IERIERIE B LSS LI B

GO0
580
20,0007
16,000
12,0007
8,000
4,000
UIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
28 30 2 4 6 8 10 12 14 16 18 20 22 24 26 28 a0
Nov1893 | Dec1993

== = = S@yers-Flood Control Wifthout Pr:1993 Flood:Res Sim. Bew-Z0ME.1HOLUR
== = = S3yers-Conservation ifthout Pr:1992 Flood:Res Sim. Bew-Z0ME.1HOLUR
— = = Sayers-Inactive Without Pr:1993 Flood:ResSim. Bew-ZONE1HOUR

— == Sayers-Top of Dam.\ithout Pr:1993 Flood:ResSim. Bev-Z0NE.1HOUR
— = = Sayers-Maximum Pool Mithout Pr:1993 Flood:ResSim. Bew-Z0NE.1HOUR
Savers-Pool Without Pr:1993 Flood:ResSim.Bew I1HOUR

— — — Time of Simulation

Sayers-Pool Without Pr:1993 Flood:ResSim.Flow-IN.1HOLUR

Sayers-Pool Without Pr:1992 Flood:ResSim.Flow-0UT 1HOUR

Figure 11.9 ResSim — Plot for a Reservoir

Elev (ft)

ot e S e o e o e o o o — —

Flow {cfs)

3. Inthe Beta version of the WAT, this dialog box might open behind
the WAT for the first time. Once you bring the dialog box to the
front, then after that the dialog box will open in front of the WAT.

4. The plot displays graphically, the computed ResSim results for a

reservoir.
5. From the File menu, click Close, the Plot dialog box (Figure 11.9)
will close.
Plot Power

1. From the simulation map window, right-click on a reservoir on the

schematic, a shortcut menu will appear (see Figure 11.7, page

11-5). From the shortcut menu, point to Reservoir, click Plot

Power.

A Power dialog box will open (see Figure 11.10, page 11-7).

3. Inthe Beta version of the WAT, this dialog box might open behind
the WAT for the first time. Once you bring the dialog box to the
front, then after that the dialog box will open in front of the WAT.

4. The plot displays graphically, the power and flow results for a
reservoir from ResSim. The power results are shown in the upper

o
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window (top viewport), while the flow results are shown in the
lower plot window (bottom viewport).

? Power - Crazy Mountain, 2:00PM
File Edit Plat View

Power (W)

10,000

8,000
£,000 n
4,000

2,000+

Flow {cfs)

T T T T T T
18 19 20 21 22 23
Jun1997
E3 >
Crazy Mourtain-Power Plant. HydrapowsrD Power. THOUR
Crazy Mountain-Power Plant Hydropower() Power-CAPABILITY. THOUR
— — — Crazy hiol Pawer P Power-REQUIRED. 1HOUR
— — — Time of Simulation
Crazy hountain-Pool. Hydropowerdl, Flou-IN.1HOUR
Crazy hiountain- Pool. Hydropowerdl Flow-DUT THOUR
Crazy hountain-Power Plant. HydropowerD.Flow-QF 0WER. THOUR

Figure 11.10 ResSim — Power Plot for a Reservoir

5. From the File menu, click Close, the Power dialog box (Figure
11.10) will close.

Plot Releases

1. From the simulation map window, right-click on a reservoir on the
schematic, a shortcut menu will appear (see Figure 11.7, page
11-5). From the shortcut menu, point to Reservoir, click Plot
Releases.

2. A Plot dialog box will open (Figure 11.11).

? - Sayers, 1:45PM
File Edit Plot  YWiew

@

8,000
7,000
6,000
5,000

4,000

2,000 /L\’,

2,000 /_/

1,000

Flowr {cfs)

L1 Y O
28 30 2 4 B 8 10 12 14 16 18 20 22 24 26 28 30

Mol 993 | Decl883
Sayers-hain Gates Mithout Pr:1983 Flood:ResSim.Flow 1HOUR
Sayers-0Dam L&D Without Pr:1883 Flood:ResSim Flow 1HOUR
Sayers- Side Spillway Without Pr:1883 Flood: Res Sim. Flow. 1 HOUR

— — — Time af Simulation

Figure 11.11 ResSim — Releases Plot for a Reservoir
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In the Beta version of the WAT, this dialog box might open behind
the WAT for the first time. Once you bring the dialog box to the
front, then after that the dialog box will open in front of the WAT.
The plot displays graphically, the computed ResSim release results
for a reservoir.

From the File menu, click Close, the Plot dialog box (see Figure
11.11, page 11-7) will close.

Plot Operations

1.

From the simulation map window, right-click on a reservoir on the
schematic, a shortcut menu will appear (see Figure 11.7, page
11-5). From the shortcut menu, point to Reservoir, click Plot
Operations.

A Plot dialog box will open (Figure 11.12).

i - Sayers, 1:47PM
File Edt Plot Wiew

EEX

200,000

150,000+

100,000

Stor (ac-ft)

50,0004

-0
20,000

16,0004
12,000

Flaw (cfs)

8,000

4‘EIEIEI: ] - ———

R

A B e e o s B o

272829301 2 34 5 6 7 B 910111213141516171619202122 2324 25262726 2930
NOv1993 | Dec1993

Sayers-Flood Control Mithout Pri1993 Flood:ResSim. Stor-Z0NE.1HOUR Sayers-Conzervation. Wiithout Pr:1993 Flood:Res Sim. Ster-Z0ONETHOUR

Sayers- ive ithout Pr:1093 Flood:ResSim . Stor-ZONE.THOUR SBayers-Top of Dam Without Pr:1093 Flood:ResSim. Stor-ZONE1HOUR

Sayers: imum Pool Without Pri1993 Flood:Rez Sim. Stor-Z0NE.THOUR Sayers-Pool.without Pri1993 Flood: ResSim. Stor IHOUR.

Sayers-Pool.iithout Pr:1992 Flood: ResSim.Flow-IN.THOUR

Sayers Wiithout Pr:1993 Flood:Res Sim . Flom-bdaXLIMIHOUR

n
Sayers-Pool Without Pr:1983 Flood: Ressim. Flow- 0UT.1HOUR
Sayers Without Pr:1993 Flood:RezSim Flow-MINLIMIHOUR

Figure 11.12 ResSim — Operations Plot for a Reservoir

In the Beta version of the WAT, this dialog box might open behind
the WAT for the first time. Once you bring the dialog box to the
front, then after that the dialog box will open in front of the WAT.
The plot displays graphically, the computed ResSim operation
results for a reservoir.

From the File menu, click Close, the Plot dialog box (Figure 11.12)
will close.

Junction Element

Plot

To view a plot from a junction:
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From the simulation
map window, right-
click on a junction on

N\

Junction ] Edit Propetties ]

. Reach ¥
the schematic, a
Impack Area k 5
.

i Plat Cperations
shortcut menu will N

appear (Figure 11.13). %/ B Plat Inflowoutflow

From the shortcut 2 Graph

menu, point to — _
Junction, click Plot. ﬁ fime-Series Table
A Plot dialog box will frf (o] Summary Table
open (Figure 11.14).  Fg/;re 17 13 ResSim Model Result for a
In the Beta version of Junction - Shortcut Menu

the WAT, this dialog

. - Blanchard, 3:15PM
File Edit Plot  Wiew

Flowy (i)

.........................

{1 ke ey Y I Y Y O O B O
2 30 2 4 6 & 10 12 14 16 18§ 20 22 24 26 2§ 30
Mo 1993 Dec1893
Blanchard. Without Pr:1993 Flood:Res Sim Flow-UNREG.1HOUR
—— Blanchard Without Pr:1892 Flood:ResSim . Flow-CUMLOC. 1HOUR
Blanchard. Without Pr:1993 Flood:ResSim.Flow 1HOUR

— — — Time of Simulation

Figure 11.14 ResSim —Plot for a Junction

box might open behind the WAT for the first time. Once you bring
the dialog box to the front, then after that the dialog box will open
in front of the WAT.

The plot displays graphically, the computed ResSim results for a
junction.

From the File menu, click Close, the Plot dialog box (Figure 11.14)
will close.

Plot Operations

1.

From the simulation map window, right-click on a junction on the
schematic, a shortcut menu will appear (Figure 11.13). From the
shortcut menu, point to Junction, click Plot Operations.

A Plot dialog box will open (see Figure 11.15, page 11-10).
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In the Beta b ) EEX
version of the e

WAT, this dialog e

box might open Ao

behind the WAT 0001

for the first time. 50001

Once you bring . so0n

the dialog box to £ a0

the front, then : 3,000+

after that the 2000

dialog box will o001

open in front of T
the WAT Nw199238 3D| 2 4 6 8 10 12 14De1c1599138 20 22 24 26 28 30
The plot displays s e e O === Tme ot s
graphically, the Figure 11.15 ResSim — Operations Plot for a
Computed Junction

ResSim operation results for a junction.
From the File menu, click Close, the Plot dialog box (Figure 11.15)
will close.

Plot Inflow/Outflow

From the simulation map window, right-click on a junction on the
schematic, a shortcut menu will appear (see Figure 11.13, page
11-9). From the shortcut menu, point to Junction, click Plot
Inflow/Outflow.

A Plot dialog box will open (Figure 11.16).

M. - Marsh Ck Jct, 7:224M
File Edit Plob  Yiew

Flow {cfs)

3,000
2,000
[ s s s
28 30 2 4 &6 8 10 12 14 16 18 20 22 24 26 28 30

Mov1983 | Decl993

Warsh Creek HUl.lithout Pr:1983 Flood:Res Sim.Flow 1HOUR
——— Blanchard to Marsh Ck Jet.Without Pr:1993 Flood:ResSim . Flow. 1HOUR

Warsh Ck Jet Without Pr:1993 Flood:ResSim.Flow 1HOUR
— — — Time of Simulation

Figure 11.16 ResSim — Inflow/Outflow Plot for a Junction
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In the Beta version of the WAT, this dialog box might open behind
the WAT for the first time. Once you bring the dialog box to the
front, then after that the dialog box will open in front of the WAT.
The plot displays graphically, the computed ResSim inflow/outflow

results for a junction.

From the File menu, click Close, the Plot dialog box (see Figure

11.16, page 11-10) will close.

Routing Reach Element

Plot

To view a plot from a routing reach:

1.

From the simulation map
window, right-click on a routing
reach on the schematic, a
shortcut menu will appear
(Figure 11.17). From the
shortcut menu, click Plot.

A Plot dialog box will open
(Figure 11.18).

In the Beta version of the WAT,
this dialog box might open
behind the WAT for the first
time. Once you bring the dialog
box to the front, then after that
the dialog box will open in front
of the WAT.

The plot displays graphically, the

A

?LJ Edit Properties  »

d Garaph

d Time-Seties Table
d Summary Table

Prafile Plat
Profile Table
Plot %z

oIt
Figure 11.17 ResSim Model Result
for a Routing Reach -
Shortcut Menu

computed ResSim results for a routing reach.

? - Marsh Ck Jct to Beech Ck Station, 3:33PM
File Edt Plot Wiew

10,000

49,0004

8,000+

7,000

6,000

5,000+

Flow (cfs)

4,000

3,000
2,000

1,000

Mov 993 |

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrororrr
28 30 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Diec1993

Narsh
hiarsh

‘7 — — Time of Simulation

Ck Jet Without Pr:1993 Flood:Res Sim_Flow. THOUR
Ck Jetto Beech Ch Station iithout Pr:1893 Flaod:ResSim.Flow. 1HOUR

Figure 11.18 ResSim —Plot for a Routing Reach
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11.2.3 RAS

5. From the File menu, click Close, the Plot dialog box (see Figure

11.18, page 11-11) will close.

When right-clicking on a cross section element or a reach element, from
the schematic there are several RAS model results you can view. The

following section describes those results.

Cross Section Element

Cross Section Plot

To view a cross section graphically:

1. From the simulation
map window, right-
click on a cross section
on the schematic, a
shortcut menu will
appear (Figure 11.19).
From the shortcut

L N\ N
Impack Area
Reservaoir b\\

chion k

N\

Edit Properties
Zross Section Table

eckion Plak

menu, point to Cross
Section, click Cross
Section Plot.

Figure 11.19 RAS Model Result for a Cross

Section - Shortcut Menu

2. A Cross Section dialog box will open (Figure 11.20).

Cross Section E]@
File Options Help
River: |Bald Eagle Creek j ﬂ@ | ﬂ Fieload Data
Reach: ]Lake to Lock Hav j River Sta.: |1EE?41 0 j ﬂ
Bald Eagle Cr. for the WCDS Project Plan: 1) Without Pr:1993 Flood:RAS 941072007 J

i}
BG5S

560 Ty

w4 1

655

B&0

Elevation (ft)

|

|
—
sl i
5 [20+G 1989 06
A
2 ot
f IS M0eci9e3 0Am
(45 D6 Dect5E3 0AM
o

£45 1

ELT
] e

640

M

B33

a 500 1000

Station (1)

1500 2000

Figure 11.20 RAS - Cross Section

Plot

3. The plot displays graphically, a cross section computed by RAS.
The cross section plot displays the water surface elevation for a
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cross section on a reach in the river system. To view cross-sections
from another reach, use the Reach list on the Cross Section Plot
dialog box (see Figure 11.20, page 11-12).

From the File menu, click Exit, the Cross Section dialog box (see
Figure 11.20, page 11-12) will close.

Cross Section Table

To view the Cross Section Table:

From the simulation map window, right-click on a cross section on
the schematic, a shortcut menu will appear (see Figure 11.19, page
11-12). From the shortcut menu, point to Cross Section, click
Cross Section Table.

The Cross Section Output dialog box will open (Figure 11.21).

E£ Cross Section Qutput E|:|E]

File Type Options Help

Riwver: |Bald Eagle Creek j Profile: (a8t k=i =]
Reach |Lake to Lock Haw ~]rs: [aisaaar <] 8| | Plan [without Pr1993 Floo
Plan: "ithout Pr: 1333 Flood BA5  Bald Eagle Cresk 81343 file: 26M 01333
E.G. Elev [ft] 53235 | Element Left OB | Channel
el Head [ft] 0.73 | Wi nval, 0.040
WS, Elev [it] 59163 | Reach Len. (i) 1297.70 TER.Z4 122373
Crit /.5, [ft] 59163 | Flow Area[zq ) ar23
E.G. Slope [ft/] 0022053 | Area [z ft] 3723
[ Total [cfs) 285.00 | Flow [cfs) 255.00
Top "Width (1] 2581 | TopWidth [ft] 25,91
Yel Total [ft/s) B85 | Awg Vel [ft/s) £.85
bz Chi Dpth [f) 1.63 | Hudr. Depth [ft] 1.44
Conv. Total [cfg) 1717.2 | Conw. [cfs] 1717.2
Length Wwid. [ft) TEE.24 | wetted Per. [it] 26.92
Min Ch EI [1t] R90.00 | Shear [lb/sq ] 1.90
Alpha 1.00 | Stream Power [Ib/ft 5] 1304
Frtn Loss [ft) Cum Yolume [acre-ft] 4EE9.06 BR931E6 3321.24
C#&E Lozz[ft]) Cum 54 [acres) 1241.40 43963 73749

2, YW armings and Motes

Select Prafile

Figure 11.21 RAS - Cross Section Output Dialog Box

The report displays detailed output for cross sections; any cross
section can be displayed by selecting the appropriate river, reach
and river station. Also, any of the computed profiles can be
displayed by selecting the desired profile. Additionally, different
plans can be also viewed.

From the File menu, click Exit, the Cross Section Output dialog
box (Figure 11.21) will close.
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Routing Reach Element

Profile Plot

To view a Profile Plot:

1.

From the simulation
map window, right-
click on a routing
reach on the
schematic, a shortcut
menu will appear
(Figure 11.22). From
the shortcut menu,
point to Reach, click
Profile Plot.

The Profile Plot
dialog box will open
(Figure 11.23).

The profile plot
displays the water

.

Edit Properties  »

Plat
J Graph

J Time-5eries Table
J Surnrmary Table

Eﬁ Profile Plak k

Figure 11.22 RAS Model Result for a Routing

Reach - Shortcut Menu

surface profile for the first reach in the river system. If there is

T
Reaches |8it| protees | |fo]

[——

Bald Eagle Cr. for the WEDS Progect

ikt B Cramk Lk Lo Lock e

Plan 1) Witkeut Pr1993 Fleod RAS  S0G007

M Charnal Dttt ()

Figure 11.23 RAS - Profile Plot Dialog Box

more than one reach, additional reaches can be selected from the

Options menu.

From the File menu, click Exit, the Profile Plot dialog box (Figure

11.23) will close.

Profile Table

To view the Profile Output Table — Standard Table 1:
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From the simulation map window, right-click on a routing reach on
the schematic, a shortcut menu will appear (see Figure 11.22, page
11-14). From the shortcut menu, point to Reach, click Profile
Table.

The Profile Output Table — Standard Table 1 dialog box will
open (Figure 11.24).

iifl Profile Qutput Table - Standard Table 1

File Cptions Std. Tables Locations Help

ary Withaut Pr-1333 Fi Fiiver: Biald F agls Creek_Fieach: Lake to Lock Hav Reload Data
Reach River Sta | Profile 0 Tatal | Min ChEI|'.S. Elev] Critw.5. [ E.G. Elev[E.G. Slope| Vel Chl | Flow Area] Top 'Width| Fraude # Chil «

el |0 | 69 | @ [ @0 [ i) [ sl [ faf) | @) |

Uake to Lack Haw| 138154 4 | 2ENovI393 0RO G162 0F  FEG.A0 G4 36 BR475 OOMSS0 G563 204142 A 4h 033
Lake to Lock Hav| 138154.4 | 27Nov1993 0600 8960.99 B5E.30 G425 BE4E2 005 555 139312 AN 03
Lake to Lock Hav| 139154.4 | 20Nov1993 0600] 15951.09  B56.30 G641 BE701 0002240 704 200129 37466 044
Lake to Lock Hav| 138154 4 | 29NovIaGa 0R00| 574171 EEG30  GR456 BR457 00007 B7E 211611 3RA07 n4n
Lake o Lock Hav| 138154.4 | 30M0v1993 0600 9186.22  BEE.30  GB4.00 BE435 0OMSE7 G538 190690 3L 03
Uake to Lock Hav| 138154 4 | D1Dec1393 0R00| 743260 FEG30  GRA7H BR4D3 OOMES3 517 181912 36663 03
Lake to Lock Hav| 138154.4 | 020ec1993 0600] 7041.34) 5630 GB258 FE389 0OMEF3 605 175307 36608 0F
Lake o Lock Hav| 139154, | D30=c19930600] 691946 65630 653.48 B6379 DOMEP0 499 171800 36579 0
Lake to Lock Hav| 138154 4 | D4Decl B3 0R00| G517 96 EEG30 GR35 BRIES OOMERE 441 166334 3663 03
Lake o Lock Hav| 138154.4 | D50ec1993 0600| 7R42.88  BGE30 68278 BE411 0.OMER 518 182770 38670 033
Uake to Lack Hav| 138154 4 | DEDecl393 0RD0| F22556  BEGD  GRA22 BRI51 OOMESS  4A3 162300 3660 na
Lake to Lock Hav| 137690.8 | 25M0v1993 0600] 918200 65373 663.93 BE4.13 0.000%1 450 3EEE BE4H0 028
Lake to Lock Hav| 1376906 | 27NovISGa 0RO SRR053 FE373 GRaS1 BRADN OOONGES 445 316792 BRIGE nzs H
T i1 ool U~ | Aemcan o [ ook Anes ronnl 1RoRd na oE3 70 ce e coe nnonaen  Ran 4carol E7R A0 an
Total flows in cross section.

Figure 11.24 RAS - Profile Output Table — Standard Table 1 Dialog Box

The report displays a number of hydraulic variables for stream
stations. You can change certain parameters for reporting, from the
Options menu, you can choose which profiles and reaches to
display, you can add a column to the report that includes the profile
name, and you can choose which system units you wish to view the
report in.

From the File menu, click Exit, the Profile Output Table —
Standard Table 1 dialog box (Figure 11.24) will close.

Plot XYZ

To view an X-Y-Z Perspective Plot:

1.

From the simulation map window, right-click on a routing reach on
the schematic, a shortcut menu will appear (see Figure 11.22, page
11-14). From the shortcut menu, point to Reach, click Plot XYZ.
The X-Y-Z Perspective Plot dialog box will open (see Figure
11.25, page 11-16).

The X-Y-Z plot is a pseudo three-dimensional plot of multiple cross
sections within a reach. The user has the ability to select which
reaches to be plotted, the range of the river stations, and which
plans and profiles to be displayed. The plot can be rotated left and
right, as well as up and down, in order to get different perspectives
of the river system.

From the File menu, click Exit, the X-Y-Z Plot (see Figure 11.25,
page 11-16) will close.
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11.2.4 FIA

% X-Y-Z Perspective Plot g@g|
Eile  Cptions
UpstzamAs: 1381544 <] 4| | mff@] < A I [
Downsteam RS [653342 = i e Ll 2
Azimuth Angle 82 j
Bald Eagle Cr. for the WCDS Project Flan: 1) Without Pr1993 Flood: RAS  9/10/2007 J

Tegend
U 5 cu 1960 D
e
U 31 Hou 1960 D

e
145 ZEHou 1963 050
e

115 25Hou 1563 050

Figure 11.25 RAS — X-Y-Z Perspective Plot Dialog Box

When right-clicking on an impact area element, from the schematic there
are several FIA model results you can view. The following section
describes those results.

Impact Area Element

Alternative Report

To view the Alternative Report:

1.

o

From the
simulation map Impact Area b E Edit Properties
WmeW’ “ght_CIICk |_‘§ Alkernative Repott
on an impact area

on the schematic, a Impact Reponse Repork
shortcut menu will

H o
appear (Figure Figure 11.26 FIA Model Result for an Impact

11.26). From the Area - Shortcut Menu
shortcut menu,

point to Impact Area, click Alternative Report.

The Alternative Report will open (see Figure 11.27, page 11-17).
The report displays the name of the study, the name of the FIA
model alternative, and the time window of the simulation. This
report summarizes all the impacts by impact area for the study.
There are separate reports for urban damages, structures impacted,
agricultural damage, and report that summarizes all damage and
impacts, including population impacted. You can view this report
by different boundary categories. From the View By list, select the

_ross Seckion k

T

E Comparison Report
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4.

boundary category you wish to view results by; the default is impact
area.

F alternative Report - Bald Eagle Ex

R A mnact Area

Urban | Structures | Agricultural | Summary
Urhan Damage Summary
by
Impact Area
for
Bald Eagle

Irnpact Area Impact Area Developed Ope... | High Density Com...| High Density Res...| Low Density Res...| Undeveloped Ope Total Damage
MName Desgcription ($1000) ($1000) ($1000) ($10000 ($10000 ($1000)
Beech Ck Agri Agricultural area (lef ..
Beech Ck Undev  |Impact area that is m..
Blanchard Agri Agricultural area just ..
Castanea Castanea village, unp
Coftage Area Coftage Area, just do.
Eagleville Area just downstream
Golf Course Area | Golf course and parfia...
Lock Haven City of Lock Haven {lef.
Sayers Lake Area |Area around lake affe...

%o|le|ooololos
.
&
=la|a|=Falale|e

-

o ools|lelololsa|e
SREIEIEIREIEIEIE
= |ools|=ololsla|a

.

&

E

Totals 54 457

Alternative Name: Without Project Conditions
Lookback Date & Time: 26Novi 893 06:00
Start Date & Time: 26Nov1 883 06:00

End Date & Time: 300ec1993 24.00

Print. I [ Save To File ] [ Close

Figure 11.27 FIA — Alternative Report
Click Close, the Alternative Report (Figure 11.27) will close.

Impact Response Report

Using the hydrographs (time-series data) defined for the impact area; FIA
continuously simulates conditions and evaluates damage during a flood
event. As the program steps through a simulation, evaluating damage, it
also searches through the rules in the Impact Table to identify the stage
thresholds that may be exceeded. When it finds a threshold that is
exceeded, it records the time and date. At the conclusion of the
simulation, the results are displayed in the Impact Response Report.

To view the Impact Response Report:

1.

From the simulation map window, right-click on an impact area on
the schematic, a shortcut menu will appear (see Figure 11.26, page
11-16). From the shortcut menu, point to Impact Area, click
Impact Response Report.

The Impact Response Report will open (see Figure 11.28, page
11-18).

This report summarizes, for each impact area, thresholds that were
exceeded, along with the time and date of the exceedence. Also,
this report will inform you of the actions you should take when
those thresholds are exceeded. The columns of the report represent
the various FIA model alternatives that have been evaluated. Also,
from this report you can determine how various FIA model
alternatives would affect an impact area during a flood event.

As illustrated in Figure 11.28 (page 11-18), the FIA model
alternative, Without Project Conditions has been evaluated. For the
impact area, Lock Haven, at 25Nov1993, 22:00, Flap gates of
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5.

interior drains underwater were reached, and the following action
is recommended — Check drains to ensure operation.

% Impact Response - Bald Eagle

Impact Area | Stage i Impact Actioh Time
‘wWithout Project Conditions -
Cottage Area 556,00 Flood Warning Stage Initiate reconnaissance and ... [26Mov1993, 22:00 b
558.00 Flood Stage Full aler, warn of potential e... [26Nov1983, 22:00

560.00 Darnage to infrastructure, la... | Close life lines & roads to &v.. | 25Nov1 993, 22:00
561.00 Egress begins to be 3 probl... |Evacuate residences 8 perfo... | 25Nov1993, 22:00
Max Flood Stage - 30Decq3, 23:00 565.61 1t =

Lock Haven 535.20 Zero stage reading 28Mov1993, 22:00
54010 Flap gates of interior drains ...|Check drains to ensure oper... | 25Mov1993, 22:00
543.20 Elevation of Grant Street Dam 25Mov1 993, 22:00
5445.00 Hanudrails at Sumrmer Beac... |Rernove handrails & close G...|29Mow1993, 22:00
549.00 Grant Street Dam platform e... 25M0v1993, 22000
553.00  |Flood Warning Stage Begin leves patral 25Mov1 993, 22700
556.20 Flood Stage River overtops bank 28Mov1993, 22:00
556,30 Bath house floor elevation Close bath house 28Mov1993, 22.00
a47.20 Prepare o close Closure Str... |25Mov1993, 22:00 v

[ print ][ saeTorie [ close

Figure 11.28 FIA — Impact Response Report

Click Close, the Impact Response Report (Figure 11.28) will
close.

Comparison Report

To view the Comparison Report:

1.

3.

From the simulation map window, right-click on an impact area on
the schematic, a shortcut menu will appear (see Figure 11.26, page
11-16). From the shortcut menu, point to Impact Area, click
Comparison Report.

The Compare Alternatives Report will open (Figure 11.29).

| Compare 4lternatives Report - Bald Eagle g‘
Base Alternative ‘Withnut Levee ‘ Wiew By | Impact Area -
Comparison Alternatives ‘W\thoutProjectCondltmns :—‘
Urban | Gtructure | Population | Agriculture
Bald Eagle
Urban Damage Surmmary
Urban Price Index: 1.0 Urban Price Index Date:
Flood Damage Flood Damage Flood Damage
Impact Area Damage Base:Without Levee | 'Without Project Conditions | Base - Without Project Conditions
MName Category (F1ooo ($1000; Frooo
Golf Course Area |Developed Open Space 18 16 [
High Density Commerci 1] 1] 1]
High Density Resi Develo 1] 1] 1]
Low Density Residential Develop 1] 1] 1]
Undeveloped Open Space 1] 1] 1]
Total Damage 1] 1] 1]
Sub-Tatal 17 17 1}
Lock Haven Developed Open Space 1] 1] 1]
High Density Commerci 1] 1] 1]
High Density Resi Develo 1] 1] 1]
Low Density Residential Develop 1] 1] 1]
Undeveloped Open Space 1] 1]
Total Damage 22,645 1] 22,645
Sub-Total 22,645 [i] 22,645
Sayers Lake Area |Developed Open Space 43 49 1]
High Density Commerci 1] 1] 1]
High Density Resi Develo 1] 1] 1]
Low Density Residential Develop 1] 1] 1]
Undeveloped Open Space 1] 1] 1]
Total Damage 1] 1] 1]
Sub-Total a9 49 o
Total 23,299 654 22,645 %
[ Print... ] I Save To File I [ Close ]

Figure 11.29 FIA — Comparison Report

The report (Figure 11.29) displays the name of the study, the title of
the report, the name of the base FIA model alternative, and the
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names of the comparison alternatives. This report summarizes all
the impacts by impact area for the selected simulation alternatives.
There are separate reports for urban damages, structures impacted,
population impacted, and agricultural damage. From the View By
list (see Figure 11.29, page 11-18), select the boundary category
you wish to view results by; the default is impact area.

4. Click Close, the Compare Alternatives Report (see Figure 11.29,
page 11-18) will close.

11.3 Results Menu

11.3.1 HMS Reports

Global Summary Table
To view the Global Summary Table:

1.  From the WAT main window, on the Results menu (see Chapter 3,
Section 3.2.1, page 3-3), point to HMS, click Global Summary
Table.

2. The Global Summary Results for Run ""HMS Model Alternative
Name"" dialog box will open (Figure 11.30).

8% Global Summary Results for Run “Run 1

Project: Bald_Eagle Sinulation Fum: Rumn 1
Start of Run:  26Mov1993, 06:00 Basin Model: Bald_Eagle

End of Run:  31Dec1293, 00:00 Metearologic Model:  gagelnterpd3
Compute Time: 31May2007, 09:29:12 Control Specifications: now33

volume Units: (3 51 (O AC-FT

Hydraologic Drainage Area | Peak Discharge Time of Paak Wolurie
Element: (MI2) {CF3) (TN

Beech Ck Station 216.0 30080.9 28Mov1993, 07:00 51.60 A
Beech Creek HW 68,6 8042.4 28Mov1993, 10:00 39,14
BEECH-FISHI 216.0 30026.7 28Mov1993, 03:00 51.71
Blarchard 130.2 19508.1 28Mov1993, 05:00 53.43
Fishing Creek Hw' 7o.1 F671.0 28Mov1993, 03:00 36,28
Fishing Creek 1ct 286.1 370977 28Mov1993, 03:00 47.93
FISHI-SUSoU 286.1 376323 28Mov1993, 09:00 43,04
Houserville Hit 225 2581.7 28Mov1993, 02:00 31.40
HOUSE-SPRIM 225 2566.0 28Mov1993, 06:00 31.81
Lock Haven LOC 13.4 2507.5 28Mov1993, 06:00 60,30
| Al Hawarn SRV a0 o QAR A PRAA 1202 Q0N a7 £g ) b

Figure 11.30 HMS - Global Summary Table Dialog Box

3. This report provides information about the HMS model alternative
for the selected WAT simulation. This information includes the
HMS project name, the HMS run name, the time window, the
compute time, the HMS basin model name, the HMS meteorologic
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model name, the HMS control specifications name, volume units,
and by hydrologic element various hydrologic parameters.

To close the Global Summary Results for Run ""HMS Model
Alternative Name'" dialog box (see Figure 11.30, page 11-19)
click [E.

11.3.2 ResSim Reports

Reservoir Summary Report

This report summarizes the reservoirs for the active simulation. These
results include the storage, elevation, controlled release, and uncontrolled
spill parameters for each reservoir. Reported are the average, maximum,
and minimum values for each parameter.

To view the Reservoir Summary Report:

1.  From the WAT main window, on the Results menu (see Chapter 3,
Section 3.2, page 3-3), point to ResSim, click Reservoir
Summary.

2. The Reservoir Summary Report will open (Figure 11.31).

% Reservoir Summa ry Report
Eile  Options
Alternative: - StdOpMoDiy
Lookhack: 26 Moy 1993 06:00
Start Time: 26 Moy 1993 07:00
End Tirme: 31 Dec 1993 24:00
Alternative: YWithout Pr:1993 Flood:ResSim
Lacation/Parameter Average Maximum Minimum
Savers
Storage (ac-fi 100059 109792 G465
Elevation (ft B56 B59 610
Controlled Release (cfg) 1345 3371 20
Uncontrolled Spill (cfs) 3149 7470 0
< >
Figure 11.31 ResSim — Reservoir Summary Report

3. The report displays the ResSim model alternative name; in addition,
the time window information for the simulation is displayed. This
report will give you information regarding the average, maximum
and minimum values for the reservoirs and certain parameters for
the time window of the simulation.

4. From the File menu, click Close, the Reservoir Summary Report

(Figure 11.31) will close.
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Flow Summary Report

This report summarizes the flow at reservoirs and non-reservoir locations
for the active simulation. These results include the regulated flow,
unregulated flow, and cumulative local flow for each location. Reported
are the average, maximum, and minimum values for each parameter.

To view the Flow Summary Report:

1. From the WAT main window, on the Results menu (see Chapter 3,
Section 3.2, page 3-3), point to ResSim, click Flow Summary.
2. The Flow Summary Report will open (Figure 11.32).

X Flow Summary Report g@gl

File  Options
Alternative: : StdOphloDiy

Lookback: 26 Mov 1993 06:00
Start Time: 26 Mov 19393 07:00
End Time: 31 Dec 1893 24:00

Alternative: Without Pr:1593 Flood:ResSim

Lacation/Parameter Average Maxirmurn Minirurm

Bald Eangle Tatal ”
Regulated Flow: (cfs) 11811 28447 34832
Unregulated Flow {cfs) 13257 47423 3685
Cumulative Local Flow (cfs) T32a 28128 1120
EBeech Ck Station
Redulated Flow {cfs) 72 13182 3247
Lnregulated Flow {cfs) BEZT 30081 2981
Cumulative Local Flow {cfs) 2729 10740 427
Beech Ck Station to Mill Hall
Regulated Flow (cfs) 7230 13177 3247
Linregulated Flow (cfs) 2663 29863 2994
Cumulative Lacal Flow {cfs) 2744 10682 433
Planrkhard b
< >

Figure 11.32 ResSim — Flow Summary Report

3. The report displays the ResSim model alternative name; in addition,
the time window information for the simulation is displayed. This
report will give you information regarding the average, maximum,
and minimum flow values for all locations and certain parameters.

4. From the File menu, click Close, the Flow Summary Report
(Figure 11.32) will close.

Power Summary Report

This report summarizes the hydropower information at a reservoir for the
active simulation. These results include generation efficiency, power
head, hydraulic losses, energy generated per time step, power generated,
plant factor, and flow power for each power plant. Reported are the
average, maximum, and minimum values for each parameter. If the
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appropriate data (hydropower plant) has not been entered this report will
be blank:

1. From the WAT main window, on the Results menu (see Chapter 3,
Section 3.2, page 3-3), point to ResSim, click Power Summary.
2. The Power Summary Report will open (Figure 11.33).

_i Power, Summary Report E@gl

Eile ©Options

Alternative: :StdOpMaDiy
Alternative:\Without Pr1993 Flood:ResSim
Lookback: 26 Moy 1993 0800
Start Time: 26 Mow 1993 07:00
End Tirme: 31 Dec 1993 24:00

Location/Parameter Average Maximum Minimurm

Crazy Mountain-Caontralled Cutlet

Generation Efficiency 0.4 0.9 0.9
FPower Head (ft) 35.0 40.7 201
Hydraulic Losses (f) 1.5 1.5 1.4
Energy Generated per Time Step (MWh) 13.7 MT 0.0
Fower Generated (M) 13.8 3.7 2.4
Flant Factaor 0.2 0.4 0.0
Flaowe Power {ofs) 4826.3 105491 8 15977

Figure 11.33 ResSim — Power Summary Report

3. The report displays the ResSim model alternative name; in addition
the time window information for the simulation is displayed. This
report will give you information regarding the average, maximum,
and minimum hydropower values for all locations.

4. From the File menu, click Close, the Power Summary Report
(Figure 11.33) will close.

Gate Summary Report

This report summarizes the gates defined for the reservoirs in the active
simulation. Reported is the average, maximum, minimum value for the
gate opening at each reservoir where a gate has been defined. To view the
Gate Summary Report (if the appropriate data has not been entered this
report will be blank):

1. From the WAT main window, on the Results menu (see Chapter 3,
Section 3.2, page 3-3), point to ResSim, click Gates Summary.

2. The Gate Summary Report will open (see Figure 11.34, page
11-23).

3. The report displays the ResSim model alternative name; in addition,
the time window information for the simulation is displayed. This
report will give you information regarding the average, maximum,
and minimum gate opening values for all locations and certain
parameters.

5. From the File menu, click Close, the Gate Summary Report (see
Figure 11.34, page 11-23) will close.
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% Gate Summa ry Report

File  Options

Alternative: :StdOphaliv
Lookback: 26 Moy 1993 06:00
Start Tirme: 26 Moy 1993 0700
End Time: 31 Dec 1993 24:00

Alternative: Without Pr:1993 Flood:ResSim
Location/Parameter Awerage W armum Minirnum
Sayers-main Gates
Gate Opening () 2.0 5.1 0.0
< >

Figure 11.34 ResSim — Gate Summary Report

Stage Summary Report

This report summarizes the stage at reservoirs and non-reservoir locations
for the active simulation. These results include the regulated stage,
unregulated stage, and cumulative local stage for each location. Reported
are the average, maximum, and minimum values for each parameter. If
the appropriate data has not been entered (rating curves) this report will be
blank.

1. From the WAT main window, on the Results menu (see Chapter 3,
Section 3.2, page 3-3), point to ResSim, click Stage Summary.
2. The Stage Summary Report will open (Figure 11.35).

x Stage Summary Report E| @| PX|
File Options

Alternative: : StdOpMNaDiy
Alternative:VWithout Pr.1993 Flood:ResSim
Laokback: 26 Moy 1993 06:00
Start Time: 26 Moy 1993 07:00
End Time: 31 Dec 1933 24:00

Location/Parameter Average M axirmum Minirmurm

River Pointe

Regulated Flow () 9.7 11.0 9.2
Unregulated Flow () 9.9 11.0 9.3
Cumulative Local Flow (i) 9.5 105 9.0
Roackyilla

Fegulated Flow () 6.5 9.4 5.2
Lnregulated Flow () 75 9.4 5.4
Cumulative Local Flow (/) 2.3 6.9 1.5

Figure 11.35 ResSim — Stage Summary Report

3. The report displays the ResSim model alternative name; in addition,
the time window information for the simulation is displayed. This
report will give you information regarding the average, maximum,
and minimum stage values for all locations and certain parameters.
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4. From the File menu, click Close, the Stage Summary Report (see
Figure 11.35, page 11-23) will close.

Release Decision Report

The Release Decision Report provides the decision information that the
ResSim model alternative reached. The report shows the rules that
governed these decisions.

To view the Release Decision Report:

1. From the WAT main window, on the Results menu (see Chapter 3,
Section 3.2, page 3-3), point to ResSim, click Release Decision
Report.

2. The Release Decision Report will open (see Figure 11.8, page
11-5).

3. The report displays the ResSim model alternative name; in addition,
the time window information for the simulation is displayed. This
report will display the decisions based on rules defined in ResSim.

5. From the File menu, click Close, the Release Decision Report (see
Figure 11.8, page 11-5) will close.

11.3.3 RAS Reports
Standard Table 1 Report

To view the Standard Table 1 Report:

1.  From the WAT main window, on the Results menu (see Chapter 3,
Section 3.2, page 3-3), point to RAS, click Summary Output
Table.

2. The Profile Output Table - Standard Table 1 dialog box will
open (see Figure 11.24, page 11-15).

3. The report displays a number of hydraulic variables for stream
stations. You can change certain parameters for reporting, from the
Options menu, you can choose which profiles and reaches to
display, you can add a column to the report that includes the profile
name, and you can choose which system units you wish to view the
report in.

4. From the File menu, click Exit, the Profile Output Table —
Standard Table 1 dialog box (see Figure 11.24, page 11-15) will
close.

Cross Section Output Report

To view the Cross Section Output Report:
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From the WAT main window, on the Results menu (see Chapter 3,
Section 3.2, page 3-3), point to RAS, click Detailed Output Table.
The Cross Section Output dialog box will open (see Figure 11.21,
page 11-13).

The report displays detailed output for cross sections; any cross
section can be displayed by selecting the appropriate river, reach
and river station. Also, any of the computed profiles can be
displayed by selecting the desired profile. Additionally, different
plans can be also viewed.

From the File menu, click Exit, the Cross Section Output dialog
box (see Figure 11.21, page 11-13) will close.

Profile Plot

To view a Profile Plot:

1.

2.

From the WAT main window, on the Results menu (see Chapter 3,

Section 3.2, page 3-3), point to RAS, click Profile Plot.

The Profile Plot dialog box will open (see Figure 11.23, page
11-14).

The profile plot displays the water surface profile for the first reach
in the river system. If there is more than one reach, additional
reaches can be selected from the Options menu.

From the File menu, click Exit, the Profile Plot dialog box (see
Figure 11.23, page 11-14) will close.

Stage and Flow Hydrograph Plot

To view a Stage and Flow Hydrograph Plot:

1.

From the WAT main window, on the Results menu (see Chapter 3,
Section 3.2, page 3-3), point to RAS, click Stage & Flow
Hydrograph.

The Stage and Flow Hydrographs dialog box will open (see
Figure 11.36, page 11-26).

If the user has performed an unsteady flow analysis, then stage and
flow hydrographs will be available for viewing, otherwise this
dialog box will be blank. You can view just stage hydrographs, just
flow hydrographs, or both. By default, the plot is at cross sections
only, you can select from several other parameters.

From the File menu, click Exit, the Stage and Flow Hydrographs
dialog box (see Figure 11.36, page 11-26) will close.

Rating Curve Plot

To view a Rating Curve Plot:
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Stage and Flow Hydrographs Q@@
File Type Options Help
River: |Bald Eagle ~| LA Peak: Stage = 57040 [#] «
Reach: |Loc Hav - = ﬂﬂ Time = 20Feb1999 1300
Peak Flow = 28788.68 (cfs)
¥ Plot Stage |w Plot Flow W Dbs Stage v ObsFlow [ Use Ref Stage e = 20Feb1999 1200
Stage Flow | Table] Rating Curve | Wallume 7R an e 7
Plan: UnsteadyFlow River: Bald Eagle Reach: Loc Hav  RS: 45805.37 J
572 (30000 Tegend
570 F2s000 _Stege
Flowy
568
r20000
& 556 o)
e o
o RELIIS
T o
=T 2
o000
562
560 rsoo0
558 T T T T —q
18 19 20 21 22 23 24
Feha3
Time:
JEi|

Figure 11.36 RAS — Stage and Flow Hydrographs Dialog Box

From the WAT main window, on the Results menu (see

Chapter 3,

Section 3.2, page 3-3), point to RAS, click Rating Curve.

The Rating Curve dialog box will open (Figure 11.37).
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Figure 11.37 RAS - Rating Curve Dialog Box

The rating curve is a plot of the water surface elevation versus flow
rate for the profiles that were computed. A rating curve can be

plotted at any cross-section by selecting the appropriate r
river station.

each and

From the File menu, click Exit, the Rating Curve dialog box

(Figure 11.37) will close.

Cross Section Plot

To view a Cross Section Plot:
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From the WAT main window, on the Results menu (see Chapter 3,
Section 3.2, page 3-3), point to RAS, click Cross Section Plot.

The Cross Section Plot dialog box will open (see Figure 11.20,
page 11-12).

The cross section plot displays the water surface elevation for a
reach in the river system. If there is more than one reach, additional
reaches can be selected.

From the File menu, click Exit, the Cross Section dialog box (see
Figure 11.20, page 11-12) will close.

X-Y-Z Perspective Plot

To view an X-Y-Z Perspective Plot:

1.

2.

From the WAT main window, on the Results menu (see Chapter 3,
Section 3.2, page 3-3), point to RAS, click X-Y-Z 3D Plot.

The X-Y-Z Perspective Plot dialog box will open (see Figure
11.25, page 11-16).

The X-Y-Z plot is a pseudo three-dimensional plot of multiple cross
sections within a reach. The user has the ability to select which
reaches to be plotted, the range of the river stations, and which
plans and profiles to be displayed. The plot can be rotated left and
right, as well as up and down, in order to get different perspectives
of the river system.

From the File menu, click Exit, the X-Y-Z Plot (see Figure 11.25,
page 11-16) will close.

General Profile Plot

To view a General Profile Plot:

1.

2.

From the WAT main window, on the Results menu (see Chapter 3,
Section 3.2, page 3-3), point to RAS, click General Profile Plot.
The General Profile Plot - Velocities dialog box will open (see
Figure 11.38, page 11-28).

Any RAS parameters that are computed at a cross section can be
displayed in a profile view. For example, in Figure 11.38 (page
11-28), velocity versus distance has been displayed. The user can
plot several different variable types at one time (e.g., velocity and
area versus distance), but the scaling may not be appropriate when
this is done.
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4, From the File menu, click Exit, the General Profile Plot -
Velocities dialog box (Figure 11.38) will close.
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F_igure 11.38 RAS - General Profile Plot Dialog Box

Hydraulic Property Tables Report
To view the Hydraulic Properties Table:

1. From the WAT main window, on the Results menu (see Chapter 3,
Section 3.2, page 3-3), point to RAS, click Hydraulic Properties
Table.

2. The View Hydraulic Property Tables dialog box will open
(Figure 11.39).

View Hydraulic Property Tables

File Type View

eI T F xisting Conditions - Dam to Loc Haven - g

River: | j Positian: |

Reach: | | Rivsta | = ﬂﬂ Yariables ... FReload Data |
Piot | Table]

B

No Data for Plot

A |

Figure 11.39 RAS - View Hydraulic Property Tables Dialog Box

3. If the user has performed an unsteady flow analysis, the hydraulic
property table will be available for viewing; otherwise this dialog
box will be blank.

4. From the File menu, click Exit, the View Hydraulic Property
Tables dialog box (Figure 11.39) will close.
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11.3.4 FIA Reports

Alternative Report
To view the Alternative Report:

1. Fromthe WAT main window, on the Results menu (see Chapter 3,
Section 3.2, page 3-3), point to FIA, click Alternative Report.

2. The Alternative Report will open (see Figure 11.27, page 11-17).

3. The report displays the name of the study, the name of the FIA
model alternative, and the time window of the simulation. This
report summarizes all the impacts by impact area for the study.
There are separate reports for urban damages, structures impacted,
agricultural damage, and report that summarizes all damage and
impacts, including population impacted. You can view this report
by different boundary categories. From the View By list, select the
boundary category you wish to view results by; the default is impact
area.

4. Click Close, the Alternative Report (see Figure 11.27, page 11-17)
will close.

Compare Alternatives Report
To view the Comparison Report:

1.  From the WAT main window, on the Results menu (see Chapter 3,
Section 3.2, page 3-3), point to FIA, click Comparison Report.

2. The Compare Alternatives Report will open (see Figure 11.29,
page 11-18).

3. The report displays the name of the study, the title of the report, the
name of the base FIA model alternative, and the names of the
comparison alternatives. This report summarizes all the impacts by
impact area for the selected simulation alternatives. There are
separate reports for urban damages, structures impacted, population
impacted, and agricultural damage. From the View By list, select
the boundary category you wish to view results by; the default is
impact area.

4. Click Close, the Compare Alternatives Report (see Figure 11.29,
page 11-18) will close.

Project Benefits Report

To view the Project Benefits Report:
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1. From the WAT main window, on the Results menu (see Chapter 3,
Section 3.2, page 3-3), point to FIA, click Project Benefits Report.
2. The Project Benefits Report will open (Figure 11.40).
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Figure 11.40 FIA — Project Benefits Report — With Levee Benefits

3. The report displays the title of the report and the name of the
forecast alternative. This report displays the results from the
computer project benefits option in FIA. There are three specific
areas to the report.

Damage Suffered - when FIA performs the computation for
project benefits, it actually computes two sets of results. The no
without project (levees and reservoirs) which means no projects
(No Projects column) are included in calculations, and the other,
with project (With Project column) which includes the projects
in the calculations.

Damage Prevented - includes the differences between with and
without project damages (Total column) and the distribution of
the benefits among the projects. In addition, the amount of the
benefits awarded to Corps’ projects is displayed.

% Damage Prevented - reports the damage reductions for the
differences between with and without project damages (Total
column), each type of project (levee, reservoir), and damage
reductions awarded to Corps project) by a percentage. This
percentage is simply calculated by dividing the Damage
Prevented column by the No Projects column.

View Menu: this allows you to choose which way you want to
view the Project Benefits Report. For example, in Figure
11.40, the default view is shown, which includes levee benefits.
If you only want to view reservoir benefits, from the View menu,
choose View without levee benefits. The report will change
(see Figure 11.41, page 11-31) and the columns referring to the
levees will disappear.
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Figure 11.41 FIA - Project Benefits Report — Without Levee Benefits

4. There are separate reports for urban damages, structures impacted,
population impacted, and agricultural damage. You can view this
report by different boundary categories. From the View By list,
select the boundary category you wish to view results by; the
default is impact area.

5. Click Close, the Project Benefits Report t (Figure 11.41) will
close.

Impact Response Report

Using the hydrographs (time-series data) defined for the impact area; FIA
continuously simulates conditions and evaluates damage during a flood
event. As the program steps through a simulation, evaluating damage, it
also searches through the rules in the Impact Table to identify the stage
thresholds that may be exceeded. When it finds a threshold that is
exceeded, it records the time and date. At the conclusion of the
simulation, the results are displayed in the Impact Response Report.

To view the Impact Response Report:

1. From the WAT main window, on the Results menu (see Chapter 3,
Section 3.2, page 3-3), point to FIA, click Impact Response.

2. The Impact Response Report will open (see Figure 11.28, page
11-18).

3. This report summarizes, for each impact area, thresholds that were
exceeded, along with the time and date of the exceedence. Also,
this report will inform you of the actions you should take when
those thresholds are exceeded. The columns of the report represent
the various FIA model alternatives that have been evaluated. Also,
from this report you can determine how various FIA model
alternatives would affect an impact area during a flood event.
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4. As illustrated in Figure 11.28 (page 11-18), the FIA model
alternative, Without Project Conditions has been evaluated. For the
impact area, Lock Haven, at 25Nov1993, 22:00, Flap gates of
interior drains underwater was reached, and the following action is
recommended — Check drains to ensure operation.

5. Click Close, the Impact Response Report (see Figure 11.28, page
11-18) will close.

Receding Response Report

Using the hydrographs (time-series data) defined for the impact area; FIA
continuously simulates conditions and evaluates potential environmental
and operational problems due to low flow. As the program steps through a
simulation, evaluating damage, it also searches through the rules in the
Receding Table to identify the stage thresholds that need to be maintained
or exceeded. When it finds a threshold that is not met, it records the time
and date. At the conclusion of the simulation, FIA will display the results
in the Receding Response Report. This report summarizes, for each
impact area, thresholds that were not met, along with the time and date of
the threshold not being met. The columns of the report represent the
various simulation alternatives that have been evaluated. Also, from this
report you can determine how various simulation alternatives would affect
an impact area during a low flow event.

To view the Receding Response Report:

1. From the WAT main window, on the Results menu (see Chapter 3,
Section 3.2, page 3-3), point to FIA, click Receding Response.
2. The Receding Response Report will open (Figure 11.42).
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[ Print H Save To File H Close

Figure 11.42 FIA — Receding Response Report

3. This report summarizes, for each impact area, thresholds that were
exceeded, along with the time and date of the exceedence. Also,
this report will inform you of the actions you should take when
those thresholds are exceeded. The columns of the report represent
the FIA model alternative that is being evaluated for the active
simulation. Also, from this report you can determine how various
alternatives would affect an impact area during a flood event.
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As illustrated in Figure 11.42 (page 11-32), the FIA model
alternative, Without Project Conditions have been evaluated. For
the impact area, Beech Ck Agri, at 29Nov93 22:00, Flood Stage was
reached, and the following action is recommended — Minor
agricultural flooding begins.

Click Close, the Receding Response Report (see Figure 11.42,
page 11-32) will close.
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Appendix B

Plug-In Concepts

The HEC-WAT (Watershed Analysis Tool) uses a number of standalone
programs, initially HMS, ResSim, RAS and FIA. These programs need to
be incorporated into the WAT in a generic robust fashion. The "plug-in"
allows the WAT to provide an integrated modeling experience without
requiring special code to support individual models

B.1 Overview

The WAT by itself contains no software application specific logic;
through the use of a plug-in the WAT will be able to incorporate a
program seamlessly into its interface. Software applications incorporated
into the WAT will be run as client/server architecture, with the WAT
acting as the client and the software application as the server. There are
numerous ways to implement the client/server architecture and the WAT
plug-in design is not meant to preclude the use of any of them.

The WAT provides the analysis framework.

Software applications provide everything else.

The WAT does not know about the software application code.
New software applications can be added without any change to the
WAT code.

e The plug-in provides integrated schematic elements, access to
native software application editors and result displays, ability to
launch software application computations.

There are two initial designs that are going to be used to incorporate the
HEC software applications. The first design is used for the Java® based
software applications, HMS, ResSim and FIA (Figure B.1).

Java Model Program

WAT (HMS, ResSim, FIA)

Java | Java
Plugin RMI Server

Figure B.1 Java Software Applications
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The second design is used for RAS which is a Visual Basic program

(Figure B.2).

WAT

RAS

DLL
Plugin

COoM
pbL

Figure B.2 Non-Java Software Applications

It is not intended that any of the application software contain WAT
specific code when the application software is run outside of the WAT

environment.

B.2 Loading

Plug-ins will be loaded using the framework’s Plug-in Manager. The
Plug-in Manager searches for jar files in the lib/ext directory. When it
finds a jar file it checks the jar file's manifest file for the entry MainClass.
If the MainClass entry is found, it loads that class through reflection and
looks for a public static void main(String[] args) method. If the main
method is found it invokes the method. When the plug-in's main method
is called, the plug-in can then install itself into the application by
registering with the appropriate factories.

The plug-in must register itself with the hec2.wat.plugin.WatPlugin
Manager by calling register(WatPlugin) to be recognized by the WAT as
a plug-in. It should also add it's hec2.model.PluginOrderltem to the
hec2.model.PluginOrderltem class by calling addProgramOrderltem

(ProgramOrderltem).

B.3  Plug-In Interfaces

There are four interfaces and one class that are used for developing a plug-
in (see Figure B.3, page B-3):

BasicWatPlugin

Interface for the simplest plug-ins. Plug-ins
that only implement this interface, are used
as tools by the WAT.
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WatPlugin Interface for plug-ins that want to participate
in the compute process.

DisplayableWatPlugin Interface for plug-ins that are able to display
information on the MapSchematic, and
provide actions for the various menus.

«interface»
BasicWatPlugin

T

«interface»
WatPlugin

T

«interface»
DisplayableWatPlugin

Figure B.3 WAT Plug-In Interface

ClientServerPlugin Interface for client/server plug-ins to return
information to the WAT about the status of
the server.

WatPluginManager Class used by the WAT for managing plug-
ins.

B.3.1 BasicWatPlugin

A plug-in must implement the interface hec2.wat.client.BasicWatPlugin.
This interface defines the basic functionality that a plug-in must support,
such as creating a study (project), opening a study (project), saving a study
(project), closing a study (project), etc.

The hec2.wat.client.BasicWatPlugin interface consists of:

/**

* Create a new study (project) for the program

*/

public boolean createProject(com.rma.model.Project project);
/**
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* Open a study (project) for the program
*
/
public boolean openProject(com.rma.model .Project project);
/**
* Save the current study (project).
*
/
public boolean saveProject();
/**
* Called when the WAT is shutting down or opening a new study (project)
*
/
public boolean close(boolean watExiting);
/**
* Unique name of the plugin
* @return
*/
public String getName();
/**
* get the name of the study (project) opened by this plugin
* @return
*/
public String getProjectName();
/**
* Get the name of the log file if there is one.
* @return
*/
public String getLogFile(Q);
/**

The methods are:

createProject
public boolean createProject(com.rma.model.Project project)

Create a new study (project). The current WAT study (project) is passed
in so that the plug-in can get any information it needs, like the name,
directory, unit system, etc.

Parameters:
project — the current WAT study (project).

Returns:
TRUE if the plug-in created the study (project) successfully.

openProject
public boolean openProject(com.rma.model.Project project)

Open an existing study (project). The current WAT project is passed in so
that the plug-in can use its information in determining which study
(project) to open if there is more than one.

Parameters:
project — the current WAT study (project).

Returns:
TRUE if the plug-in opened its study (project) successfully.
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saveProject
public boolean saveProject()

Save the current study (project).

Returns:
TRUE if the plug-in study (project) was saved successfully.

close
public boolean close(boolean watExisting)

Close the plug-in application's project. If watExisting is TRUE the
application should shut down.

Parameters:
project — the current WAT study (project).

Returns:
TRUE if the plug-in opened it's study (project) successfully.

getName
public String getName()

Get the name of the plug-in.

Returns:
The name of the plug-in.

getProjectName
public String getProjectName()

Return the name of the plug-in application's study (project) name.

Returns:
The name of the study (project) the plug-in currently has open.

getLogFile
public String getLogFile()

Return the log file that the plug-in is using or null if it doesn’t have a log
file.

Returns:
The full path to the plug-in's log file or null if the plug-in doesn’t have a
log file.
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displayApplication
public boolean displayApplication()

Display the plug-in applications' main window.

Returns:
TRUE if the plug-in displayed its main window successfully.

getVersion
public String getVersion()

Display the plug-in applications' main window.

Returns:
The application's version number.

B.3.2 WatPlugin

Plug-ins that are to be inserted into a WAT simulation compute must
implement the hec2.wat.plugin.WatPlugin which extends hec2.wat.plugin.
BasicWatPlugin and defines methods used by the simulation process.

The hec2.wat.plugin.WatPlugin interface consists of:

/**

* get the ProgramOrderltem for the plugin. The ProgramOrderltem is used to
* determine where the plug goes in the Program execution order

*/

public ProgramOrderltem getProgramOrderltem();

/**

* compute the specified ModelAlternative

*/

public boolean compute(hec2.wat.model _ModelAlternative modelAlt);

/**

* get the list of ModelAlternatives that this program has. The schematic
* isn’t used initially

*/

public List<ModelAlternative> getModelAlternatives(Condition schematic);

/**

* add the ComputeProgressListener®s to the Plugin

* @param progressListeners List of ComputeProgressListener

*/

public void addComputeListeners(List<ComputeProgessListener> progressListeners);
/**

* called when the user cancels the compute

* @return true if the compute was canceled

*/

public boolean cancelCompute();

/**

* display the program with the Alternative represented by malt loaded

*/

public boolean displayApplication(ModelAlternative malt)

/**

* check to see if the data represented by the Alternative malt is out of date.
*/

public boolean needToCompute(ModelAlternative malt, HecTime lastComputeTime)
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/**

* import data from the plugin®s application into the WAT

*/

public void importData();

/**

* return whether the plugin is capable of importing its data into the WAT
*/

public boolean canlmport()

/**

* get the DatalLocations for the ModelAlternative modelAlt

*/

public List<Datalocation> getDatalLocations(ModelAlternative modelAlt, int
direction)

/**

* set the DatalLocations for the ModelAlternative modelAlt

*/

public boolean setDatalLocations(ModelAlternative modelAlt, List<DatalLocation>
datalocations)

getProgramOrderltem
public ProgramOrderltem getProgramOrderltem()

Return the plug-in's ProgramOrderltem.

Returns:
hec2.modelProgramOrderltem for the plug-in.

compute
public boolean compute(ModelAlternative modelAlt)

Compute the specified ModelAlternative.

Parameters:
modelAlt — the hec2.wat.model.ModelAlternative to compute.

Returns:
TRUE if the compute completed successfully.

getModelAlternatives
public List<ModelAlternative>getModelAlternatives(Condition schematic)

Return a non-null list of ModelAlternatives that the plug-in application's
project knows about. For RAS this is a plan, for ResSim it's an alternative.

Parameters:
schematic — the current Condition; currently not used.

Returns:
A non-null list of hec2.wat.model.ModelAlternative.
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addComputeL.isteners
public void addComputeL.isteners(List<ComputeProgressListener>
listeners)

Add the com.rma.model.ComputeL.isteners to the plug-in application's
compute process. There is usually an interface class that needs to take the
application's compute information and translate the method calls to call the
corresponding methods in the ComputeListener.

Parameters:
listeners — a non-null list containing com.rma.model.ComputeProgress
Listeners.

setComputeL.isteners
public void setComputeListeners(List<ComputeProgressListener>
listeners)

Set the com.rma.model.ComputeL.isteners to the plug-in application's
compute process. There is usually an interface class that needs to take the
application's compute information and translate the method calls to call the
corresponding methods in the ComputeListener.

Parameters:
listeners — a non-null list containing com.rma.model.ComputeProgress
Listeners.

cancelCompute
public boolean cancelCompute()

Cancel the current compute.

Returns:
TRUE if the compute was canceled.

displayApplication
public boolean displayApplication(ModelAlternative modelAlt)

Display the plug-in application's main window with the data for modelAlt

displayed.
Parameters:
modelAlt — the ModelAlternative to display in the application’s main
window
Returns:

TRUE if the application was displayed.
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needToCompute
public boolean needToCompute(ModelAlternative modelAlt, HecTimelast
ComputeTime)

Check to see if the data represented by the alternative modelAlt is out of
date.

Parameters:
modelAlt — the ModelAlternative to display in the application's main
window.
lastComputeTime — the time the ModelAlternative was computed in the
current simulation.

Returns:
TRUE if the alternative's data has been modified since the last time it was
computed.

canlmport
public boolean canlmport()

Return whether the plug-in is capable of importing its data into the WAT.

Returns:
TRUE if the plug-in can import its data.

importData
public void importData()

Import data from the plug-in's application into the WAT.

getDataLl ocations
public List<Datal ocation>getDatal ocations(ModelAlternative modelAlt,
int direction)

Get the DatalLocations for the ModelAlternative modelAlt. This is
typically either the input or output DSS data for the alternative.

Parameters:
modelAlt — the ModelAlternative to get the Datal.ocations for.
direction — one of either Datalocation.INPUT_LOCATIONS or
Datalocation.OUTPUT_LOCATIONS

Returns:
A non-null list of Datalocations.
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setDatal_ocations
public boolean setDatalocations(ModelAlternative modelAltList<Data
Location>datal ocations) throws ModelLinkingException

Set the DatalLocations for the ModelAlternative modelAlt. T his is typically
either the input or output DSS data for the alternative.

Parameters:
modelAlt — the ModelAlternative to get the Datal ocations for.
datal.ocations — the data locations set by the user.

Returns:
TRUE if the Data Locations were successfully saved by the application.

Throws:

ModelLinkingException - if an error occurs during the setting of the
Datalocations.

B.3.3 DisplayableWatPlugin

Plug-ins that also need able to display information on the map schematic
should implement the interface, hec2.wat.client.DisplayableWatPlugin.
The DisplayableWatPlugin interface defines additional functionality that a
plug-in must support to be displayed on a map schematic. These are
things like returning a list of elements to display, displaying an editor for
an item, displaying output for one or more elements, etc.

The hec2.wat.client.DisplayableWatPlugin interface extends
hec2.wat.client. WatPlugin and adds the following methods:

/**

* get the ProgramOrderltem for the plugin. The ProgramOrderltem is used to
* determine where the plug goes in the Program execution order

*/

public ProgramOrderltem getProgramOrderltem();

/**

* compute the specified ModelAlternative

*/

public boolean compute(hec2.wat.model _ModelAlternative modelAlt);

/**

* get the list of ModelAlternatives that this program has. The schematic
* isn’t used initially

*/

public List<ModelAlternative> getModelAlternatives(Condition schematic);

/**

* add the ComputeProgressListener®s to the Plugin

* @param progressListeners List of ComputeProgressListener
*/

public void addComputeListeners(List<ComputeProgessListener> progressListeners);
/**

* called when the user cancels the compute

* @return true if the compute was canceled

*/

public boolean cancelCompute();

/**
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* display the program with the Alternative represented by malt loaded
*/

public boolean displayApplication(ModelAlternative malt)

/**

* check to see if the data represented by the Alternative malt is out of date.
*/

public boolean needToCompute(ModelAlternative malt, HecTime lastComputeTime)
/**

* import data from the plugin®s application into the WAT

*/

public void importData();

/**

* return whether the plugin is capable of importing it’s data into the WAT
*/

public boolean canlmport()

/**

* get the DatalLocations for the ModelAlternative modelAlt

*/

public List<Datalocation> getDatalocations(ModelAlternative modelAlt, int
direction)

/**

* set the Datalocations for the ModelAlternative modelAlt

*/

public boolean setDatalLocations(ModelAlternative modelAlt, List<Datalocation>
datalocations)

getGraphicElements
public List<GraphicElement>getGraphicElements(ModelAlternative
modelAlt)

Returns the list of GraphicElements for the specified ModelAlternative.
The GraphicElement should have any OutputElements that it wants
displayed in its popup menu added to it with addOutputAction(Output
Element).

Parameters:
modelAlt — the ModelAlternative to get the hec2.wat.map.Graphic
Elements for.

Returns:
A non-null list of GraphicElements.

getOutputReports
public List<OutputElement>getOutputReports(ModelAlternative modelAlt)

Returns the list of OutputElements that should be added to the WAT main
window’s Results menu.

Parameters:
modelAlt — the ModelAlternative to get the hec2.wat.model.Output
Elements for.

Returns:
A non-null list of OutputElements.
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displayEditor
public boolean displayEditor(GraphicElement element)

Displays the application's editor associated with the GraphicElement.

Parameters:
element — the hec.wat.map.GraphicElement to display the editor for.

Returns:
TRUE if the editor was displayed successfully.

displayOutput
public boolean displayOutput(OutputElement element, List<Model
Alternative>otherAlts)

Display the output (plot/table/etc) for the selected OutputElement, using
the list of ModelAlternatives as the comparison alternative.

Parameters:
element - the hec.wat.model.OutputElement to display the output for.
otherAlts — a non-null list of comparison ModelAlternatives. This list
may be empty.
Returns:

TRUE if the output was displayed successfully.

editAlternative
public void editAlternative(ModelAlternative modelAlt)

Display the editor for the specified ModelAlternative.

Parameters:
modelAlts — the ModelAlternative to display the editor for.

getEditActions
public List<EditAction>getEditActions(ModelAlternative modelAlt)

Returns the list of EditActions that should be displayed on the WAT main
window’s Edit menu for the specified ModelAlternative.

Parameters:
modelAlts — the ModelAlternative to get the hec2.wat.ui.EditActions for.

Returns:
A non-null list of hec2.wat.ui.EditActions for the specified modelAlt.
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editGlobalEditActions
public List<EditAction>getGlobalEditActions()

Returns the list of EditActions that should be displayed on the main
window’s Edit menu.

Returns:
A non-null list of hec2.wat.ui.EditActions.

editAction
public void editAction(String action, ModelAlternative modelAlt)

Perform the edit action. The Action is from the List of Actions returned by
getEditActions().

Parameters:
action - the name of the EditAction that was supplied by
getEditActions() or getGlobalEditActions.
modelAlt — the ModelAlternative to perform the action on. If the

EditAction was a returned by getGlobalEditAction() then the
modelAlt is null.

addMap
public void addMap(String mapPath)

A map was added to the WAT study (project), tell the plug-in about it so it
can act accordingly.

Parameters:
mapPath — the full path to the map file that was removed from the WAT.

removeMap
public void removeMap(String mapPath)

A map was removed from the WAT study (project), tell the plug-in about
it so it can act accordingly.

Parameters:
mapPath — the full path to the map file that was removed from the WAT.

The four HEC application software packages will all be
DisplayableWatPlugins, since they all have graphics elements.
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B.3.4 ClientServerPlugin

An additional interface hec2.wat.plugin.ClientServerPlugin is used by the
plug-in panel for client/server plug-ins; it consists of the following

methods:

/**

* return whether the server is alive

* @return the server alive state

*/

public boolean isServerAlive();

/**

* start the plugin”s server

* @return true if the server was started successfully
*/

public boolean startServer();

isServerAlive
public boolean isServerAlive()

Returns whether the plug-in's server is alive.

Returns:
TRUE if the plug-in's server is alive.

startServer
public boolean startServer()

Start the plug-in's server.

Returns:
TRUE if the plug-in's server was started successfully.

getServerPort
public int getServerPort()

Returns the network port that the server is using.

Returns:
The network port that the server is using.

B.3.5 Java Program Plug-In

The three application software that are Java based, HMS, ResSim, FIA,
will all share a common client side plug-in and RMI interface for the
server side. Only on the server side is unique to each program, the client
needs to only implement a couple of methods. Since the server-side
component of the plug-ins will all be implemented using the same RMI
interface, the client side can be based on the same base class, with the only

difference being the server that they launch.
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B.4  Map Drawing

Graphic Elements

Every plug-in that displays graphic elements on the screen will need to
return a list of those elements to the WAT. The WAT Glyph that draws
these elements will attempt to combine like elements from the various
models into a single image on the screen. If two reaches exist on the same
segment of a stream, the WAT will only draw a single reach. Elements can
reference their location either by stream name and stream station or by X-
Y coordinates, with the stream name/stream station being the preferred
method. The WAT Glyph will have the ability to draw a limited number
of elements directly. For plug-ins that need additional elements that are
not built into the WAT Glyph, the WAT Glyph will have those graphic
elements draw themselves on the map. No drawing optimizations will be
attempted on these unknown element types.

Element types that have optimized drawing:

ReservoirElement
ReachElement
JunctionElement
DiversionElement
XSectionElement
PoolElement
ImpactAreaElement
SubBasinElement
LeveeElement

Additional elements that are drawn:

PointElement
PolygonElement
LineElement

All elements of a specific type, from the optimized set, are drawn using
the same drawing properties. Therefore, all ReservoirElements, no matter
which application software they come from, are all drawn the same (see
Figure B.4, page B-16).

Graphic elements also have a drawing hierarchy number; the lowest
number will be the element that actually gets draw on the map panel. In
the case of reservoirs, where ResSim, HMS and RAS can all have
reservoirs, the ResSim reservoir is the most detailed so it should be one
drawn (assuming there is a reservoir for each model at the location). So
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B.5

GraphicElement

PointElement LineElement PolygonElement
JunctionElement XSectionElement| [ReachElement | |LeveeElement PoolElement | |ImpactAreaElement

Figure B.4 Graphic Elements

the ResSim ReservoirElement should have a lower number than the HMS
or RAS ReservoirElements.

Reaches are treated a bit special. The WAT MapGlyph figures out the
longest reach on a stream and creates a new dummy reach. This dummy
reach then holds a list of all the plug-in reaches. When a right-click or
tooltip is called for, the WAT MapGlyph figures out which plug-in reaches
are located at that stream station.

GraphicElements will also contain information used by the plug-in to
display the editor for that element as well as information for creating the
plot and tabulate popup menus. This will keep the WAT from having to
constantly contacting the model program to determine what functionality
that element has.

Compute

B.5.1 Passing Information to the Plug-In

The call to compute() is passed with a single argument of the
hec.wat.model.ModelAlternative. The ModelAlternative will have the
necessary information for the plug-in to perform the compute.

This information consists of:

DSS Filename for both input and output of DSS data
F-Part for DSS pathnames

Run time window

Simulation name
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e The base compute directory. The plug-in is expected to compute
in a subdirectory under this directory.

e Compute Progress Listeners, these listeners allow the plug-in to
return compute status back to the WAT.

B.5.2 DSS F-Part

The DSS F-Part will consist of the <Simulation Name>:<Event
Name>:<Model> where:

<Simulation Name> is the first ten characters in the name of the
simulation.

<Event Name> is the first ten characters in the name of the event.
<Model> is the name of the plug-in.

B.5.3 F-Part Replacement

To ensure that upstream models can feed downstream models data through
the simulation’s DSS file F-Part replacement will have to occur during the
compute. The plug-in will be told what its output F-Part will be at
compute time. The program should then look through its input time series
pathnames and if it finds a pathname matching a WAT F-Part pathname it
should replace the simulation name:event name part of the pathname with
the current simulation name:event name and replace the DSS file.
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Appendix C

Tools

The HEC-WAT has several tools available for the user to make use of in
manipulating DSS data, doing a statistical analysis, setting options for the
WAT, customizing the WAT menus and toolbars, view the WAT
execution, and check memory usage. The following sections describe
these tools, with Appendix G covering the use of HEC-DSSVue.

C1l HEC-SSP

The Statistical Software Package, HEC-SSP, is used to perform statistical
analyses of hydrologic data (Figure C.1). The current version is limited to
frequency analysis based on Bulletin 17B, "Guidelines for Determining

B HEC -SSP - Rald Faghe
Bl fde Vew Promct gmudseon Peas Jook Window Heb

AFOHISE - HEA L

G Bald Eagle ol " A5
25 Aribas I Bulictin 178 Editor =k
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LSS File Name
Report File
General  Opfions | Results
Generalzed Sxew Flotling Position Confidence Limits

(=) s Station Skew (=) Wielball (& and B = 0} (=) Datauits {005, 095

) Use Waighted Skew

) Median (A and B = 0.3)

() User Entered Values

- O Haw Uppor Limit
0 Uise Regianal Skew L e amd S 0y b
Rogkins! SHow: ) Other (Specify A, B) Lewiir Limit
Fiog Biew MEE Plosing posiion compused using
Tosmviuta Timis Wiridew Modification
fm-Alins 1.A-B)
: e itsare
Expected Probabley Curve "
marank, 1slargest Ll b
() Computs Expected Fron Cunm N=Mumber of Years L] sgart date (m]
AB=Congtants
) Lo Not Compute Excpecied Prod. [ gnd date -
[ compute | [ Protcune | [ viewRepon | [ Print | [ o ][ concs | [ hen ]

Created Study Eagle.szp in directory C:\Docurments and Settings'gOhecprbihty Documents'WAT_Beta_TestSetsFinahDald_Eaglehssp
Base Map added 1o Base Map
Base Map added o Base Map ~

Shudy | MBps | Files Messaget

Figure C.1 HEC-SSP Main Window

Flood flow Frequency" by the Interagency Advisory Committee on Water
Data. From the WAT a frequency analysis would be performed at stream
gages to create frequency curves that could be used by other software in
the WAT program sequence. See the HEC-SSP User's Manual (CPD-86)
for further details.
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To perform a frequency analysis:

1.

From the WAT main window, from the WAT Tools toolbar (see
Chapter 3, Section 3.2.1, page 3-4), click HEC-SSP, the HEC-SSP
main window will open (see Figure C.1, page C-1).

Another way to access HEC-SSP from the WAT main window, on
the Tools menu, click HEC-SSP.

Either way in the Desktop pane, the Bulletin 17B Editor is open
(Figure C.2).

B Bulletin 178 Editor -* [ [=1[E3]
Mame: |
Description: D
Flow Data Set: v
D55 File Name: o
RepartFile: o
General | Options | Results
Generalized Skew Plotting Position Confidence Limits
(%) Use Station Skew (& Welbull (4 and B = 0) (%) Defaults (0.05, 0.95)
= User Entered Values
R () Median (A and B= 0.3) O
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() Use Renional Skew O Hazen (Aand 8= 0.5) or
Regional Skew O Other {Specify A, B) Lower Limit
Reg. Skew MSE Plotting position computed using
farmula Time Window Modification
(m-A)(n+1-A-B)
Where:
Expected Probahlity Curve 0
m=rank, 1=largest DE& Range is
@ Compute Expected Prob.Curve M=hlumber of Years [ start date L
AB=Constants
O Do Mot Compute Excpected Prob. [] end date [J
[ compute ] [ Flot Curve ] [ View Report ] [ Print ] ok ] [ Cancel ] [ Apply ] [ Help

Figure C.2 Bulletin 17B Editor

You must enter a name for the frequency analysis, select a flow data
set; select a name for the output DSS file, and enter a name for the
report file.

The General tab (Figure C.2) is where you will set the general
settings for a frequency analysis. This includes: generalized skew,
expected probability curve (frequency curve), plotting positions,
and confidence limits.

The Options tab (see Figure C.3, page C-3) provides a place for the
user to enter optional data like low outlier threshold, historic period
data, and user-specified frequency outliers.

The last tab is the Results tab (see Figure C.4, page C-3), 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, you can view data graphically and in a report form
from this tab.

Data is stored to a DSS file, which is where the programs would
retrieve the data.
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Figure C.3 Bulletin 17B Editor — Options Tab
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Figure C.4 Bulletin 17B Editor — Results Tab

C.2 HEC-GeoRAS

HEC-GeoRAS is a set of ArcGIS® tools specifically designed to process
geospatial data for use with HEC-RAS. This set of procedures, tools, and
utilities will give a user the ability to prepare GIS data for import to RAS
and generate GIS data from RAS output with limited GIS experience.
Users must have experience modeling with RAS and have a thorough
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understanding of river hydraulics to properly create and interpret GIS data
sets. For further details see the GeoRAS User's Manual (CPD-83).

The version of GeoRAS included with the WAT is a beta version (4.2.92)
and requires ArcGIS® 9.2 (SP3).

C.3 HEC-GeoHMS

HEC-GeoHMS is a geospatial hydrology tool kit for engineers and
hydrologists with limited GIS experience. The program allows users to
visualize spatial information, document watershed characteristics, perform
spatial analysis, delineate subbasin and streams, construct inputs to
hydrologic models, and assist with report preparation. The GeoHMS
interface allows a user to expediently create hydrologic inputs that can be
used directly with HEC-HMS. For further details see the GeoHMS User's
Manual (CPD-77).

The version of GeoHMS included with the WAT is a beta version
(9.2_Nov2007) and requires ArcGIS® 9.2 (SP3).

C4 HEC-WAT Options Dialog Box

The WAT allows you to configure several options for the interface. You
can specify loading the last study, show startup screen and other general
options; view and add system properties, view the threads being used by
the WAT, configure the colors of the messages that are displayed in the
table on the Compute Manager, configure the colors for the state of
simulations on the Compute Manager and the Results Comparison
Manager, find information and review log files for the plug-ins, and, set
the location for the HEC-EFM software..

C4.1 General Tab

From this worksheet, you can set whether the last study you had open will
be loaded on startup of the WAT, display a dialog box that will allow you
to open or create a study, automatically save the study on exiting the
WAT, restore the layout, synchronize the Study Tree to the open Map
Window, set an interval to for saving the study, and turn tooltips on and
off in the WAT.

To set the automatic reload of the last study:
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1. On the Tools menu, click Options.
2. The Options dialog box will open, click the General tab (Figure
C.5).
" Dptions g|
[] Load Last Study at startup
[] 8how Startup Screen
[ Automatically Save Project on Exit
Restore Layout
[ 8yne Project Tree to Map Window
Study Save Interval {in minutes):
Show Tooltips
[ QK l ’ Cancel ] [ Apply ]
Figure C.5 Options Dialog Box
3. If you wish to have the last study automatically loaded the next time
you start the WAT, click Load Last Study at startup to set.
4. Once you have the automatic study loaded set, click OK. The

Options dialog box will close.

To display the Getting Started dialog box:

%]

1. Onthe Tools menu, click Options.

2. The Options dialog box will open (Figure C.5), click the General
tab.

3. If you wish to have the Getting Started dialog box open the next
time you start the WAT, click Show Startup Screen. For this
option to work properly you s i
can not have the Load Last [ KEAUT TR GIREY
Study at startup option
selected (Figure C.5). Orpen a Study

4. Click OK, the Options
dialog box will close Bald Eagle
(Figure C.5). The next time PutahCreek

you bring up the WAT, the
Getting Started dialog box
will display (Figure C.6).
This allows you a

& More Studys ...

convenient way to open or

18] Create Mew Study

create a study.
Controlling tooltips in the WAT:

1. On the Tools menu, click Opt

Figure C.6 Getting Started Dialog Box

ions.

2. The Options dialog box will open (Figure C.5), click the General

tab.
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3. By default, for the WAT, all tooltips are displayed. If you wish to
no longer have the tooltips displays, click Show Tooltips, this
clears the setting.

4. Click OK, the Options dialog box will close (see Figure C.5, page
C-5), and tooltips will no longer display in the WAT.

C.4.2 System Properties Tab

System properties allow you to view system properties, and if you have
the correct user access, you can edit some or all of the system properties.
The recommendation is that you only use this information for debugging
purposes and viewing. Editing must be done with extreme caution as any
changes you make can directly affect the WAT functionality.

To view system properties:

1. Onthe Tools menu, click Options.
2. The Options dialog box (see Figure C.5, page C-5) will open, click
the System Properties tab (Figure C.7).

Eﬁ Options @

General | 5 | Threads | compute colors | Simulation Compute Colors | Plug-ing

LOGFILE=CUDOCUME ~TigOhecprifLOCALS ~1Templog shwat. log
MapGlyph.ndividualShown State=true
awttoolkit=sun.awtwindows WToolkit

file.encoding. pkg=sun.io

file.encoding=Cp1252

file.separator=1

java.awt graphicsermi=sun.awtWind2GraphicsEnvironment
java.awt printerjob=sun.awtwindows WPrinterdoh eV
< >

| wew |[ Edit || Deete |

[ QK H Cancel H Apply ]

Figure C.7 Options Dialog Box — System Properties Tab

3. The Server Properties Worksheet will give you information
regarding the WAT system properties that have been set.
4. Click OK, the Options dialog box (Figure C.7) will close.

To add a system property:

1. If you have the correct user access levels then the New command
will be available and you can add system properties.

2. Click New, the New System Property dialog box (see Figure C.8,
page C-7) will open.

3. Inthe Property box (see Figure C.8, page C-6), enter the name of
the new system property. For the parameters of the new system
property, will enter the parameters in the Property Value box.
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New System Property

Property; ||

Propery value: |

Ok Cancel

Figure C.8 New System Property Dialog Box

4. Click OK, the New System Property dialog box (Figure C.8)
closes, and the new system property will appear on the System
Properties worksheet (see Figure C.7, page C-6).

To edit a system property:

1. If you have the correct user access levels then the Edit command
will be available and you can edit system properties.

2. From the System Properties worksheet (see Figure C.7, page C-6),
select a system property from the available list, click Edit, the Edit
System Property dialog box (Figure C.9) will open.

Edit System Property

Fropery; | o

Property Valle: | CAPragram Files|

0134 Cancel

Figure C.9 Edit System Property Dialog Box

3. Inthe Property and Property Value boxes, from the selection you
made, edit the items, as you need to.

4. Click OK, the Edit System Property dialog box closes, and the
changed system property will appear on the System Properties
worksheet (see Figure C.7, page C-6).

To delete a system property:

1. If you have the correct user access levels then the Delete command
will be available and you can delete system properties.

2. From the System Properties worksheet (see Figure C.7, page C-6),
select the system property you wish to delete. To select, click on
the system property, it will
now be highlighted in blue.

Confirm Property Delete

3. CI |Ck Delete, a Confl rm @ Are you sure you want to delete the propery xoox
message (Figure C.10) will

open. If you want to delete
the selected system property, ~ Figure C.10 Confirm Message
click Yes. The Confirm

message will close and the selected system property will be
removed from the System Properties worksheet (see Figure C.7,
page C-6).
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C4.3 Threads Tab

A thread is a single sequential flow of control within software. Within
Java you have the ability to have multiple threads in a piece of software all
running at the same time and performing different tasks. The WAT is a
multi-threaded program, and the Options dialog box (see Figure C.5, page
C-5) provides you a view of the threads being used by the WAT.

To view threads:

1. On the Tools menu, click Options.
2. The Options dialog box (see Figure C.5, page C-5) will open, click
the Threads tab (Figure C.11).

General | System Properties | Threads | Compute Colors | Simulation Compute Colors | Plug-ins

) java.lang. Thread Groupname=system,maxpri=10] ~
- @ Referance Handler[Priarity=10]

- Finalizet[Priority=5]

- & Bignal Dispatcher[Priority=9]

- @ Aftach Listener[Priority=5]

- @ Java2D Disposer[Priority=10]

- @ TimerGQueue[Priority=1]

- @ RMI Scheduler{Di[Priotity=5]

- @ RMI RenewClean-[155.83.200.170:18849][Priority=5]

@ 3C Daemon[Priorit=3) =

Create Stack Trace

| ok |[ cancel |[  mppy |

Figure C.11 Options Dialog Box — Threads Tab

3. The Threads Worksheet will give you information regarding the
threads that are actively being used by the WAT. To provide an up-
to-date list of the active threads, click Refresh.

4. Click OK, the Options dialog box (Figure C.11) will close.

C.4.4 Compute Colors Tab

During a compute, from the Compute Manager and the Compute
Progress dialog box, messages are written. There are three different types
of messages, each with its own default color. From the Options dialog
box you can change the default color for each message type.

To set the colors for messages displayed during a compute:
1. Onthe Tools menu, click Options.

2. The Options dialog box (see Figure C.5, page C-5) will open, click
the Compute Colors tab (see Figure C.12, page C-9).
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| Options §|

General | System Properties Threads| Compute Colors | Simulation Campute Colars | Plug-ins

Mormal Messages: |
Warning Messages: | orange V|
Error Messages: | [ r=d v

| ok || camel |[  apy |

Figure C.12 Options Dialog Box — Compute Colors Tab

3. The Compute Colors Worksheet displays the default colors for
Normal Messages, Warning Messages, and Error Messages. To
change the color, from the color list associated with each message
type, click on a new color.

4. Click OK, the Options dialog box will close. The new color will
appear in the Compute Manager and the Compute Progress
dialog box, the next time a compute is executed.

C.4.5 Simulation Compute Colors Tab

Simulations are color coded in the WAT, so the user can at a glance see
what simulations need to be computed, which ones had errors, which ones
successfully computed, which ones are out-of-date, and what simulations
are not computable. Each category has its own default color, which
appears in the Study pane, the Compute Manager, and the Result
Comparison Manager. From the Options dialog box you can change the
default color for each simulation compute category.

To set the colors for simulations:
1. On the Tools menu, click Options.

2. The Options dialog box (see Figure C.5, page C-5) will open, click
the Simulation Compute Colors tab (Figure C.13).

Ed options E|
General | System Properties | Threads | Compute Cnlors| Sirnulation Cornpute Colors | Plug-ins
Compute Error | [ e )
Computed [ green v
Never Computed | I Hius v
Out-of-Date T Tvelow v
Mot Computable | aray

[ ok J[ cancel |[  mppy |

Figure C.13 Options Dialog Box — Simulation Compute Colors Tab

3. The Simulation Compute Colors Worksheet displays the default
colors for Compute Error, Computed, Never Computed, Out-of-
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Date, and Not Computable. To change the color, from the color
list associated with each simulation compute category, click on a
new color.

4. Click OK, the Options dialog box will close (see Figure C.13, page
C-9). The new color will appear in the Study Pane, Compute
Manager and the Result Comparison Manager, the next time a
simulation is computed.

C.4.6  WAT Plug-Ins Tab

This worksheet provides information on the plug-ins that are currently
being used in the WAT for the four basic programs in the default program
order, plus the plug-in for the HEC-SSP tool (see Section C.1, page C-1).
The information includes the plug-in name, the version of the software the
plug-in represents, the name of the project, whether the plug-in is written
in a client/server mode or not, status of the server side, and a log file
associated with the plug-in. The log file is very important when
debugging issues related to the individual programs in the WAT. The
only program that does not have a log file for the Beta version is
HEC-RAS. The following steps can be followed for any of the software
plug-ins.

To access the HMS server log file:
1. Onthe Tools menu, click Options.

2. The Options dialog box (see Figure C.5, page C-5) will open, click
the Plug-ins tab (Figure C.14).

HOptions @
Flug-in arsion Froject Client-Server | Server Status Log File
HME 3.2.0Alpha Bald_Eagle [v] Up i
ResSim 3.1 Alpha Bald_Eagle [v] Lp wie
RAS Yersion 4.01 B... |CiDocuments .. ] (R [
FlA Unknowmn Bald Eagle [v] Lp wie
HEC-S5FP 1.0 Beta Bald Eagle [v] Lp Wie
HEC-GeoRas 4.2.92 beta ] [HIi8 2
HEC-GeoHMS  |9.2_Maoy 2007 ... [] iR A
EFM 1.0 [] TiA A
Load Praoject Start Server
[ Ok l ’ Cancel ] ’ Apply ]

Figure C.14 Options Dialog Box — Plug-ins Tab

3. Toview the log file for the HMS server, on the table, in the HMS
row, click View. The hmsserver.log will open (see Figure C.15,
page C-10).

4. Review the hmsserver.log for any information that can help you
debug any issues with the HMS program. From the File menu,
click Close, the hmsserver.log will close.

5. Click OK, the Options dialog box will close (Figure C.14).
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EH hmsserver. log g|

File Edit 3Search Format

File: | ¢iDOCUME~1 fg0hecpriiLOCALS ~1Temp/logsihmsserver.log

mainxJavaSerer start 1902

main:Starting registry on port 1802

main:RemateException on finding registry jawa.rmi.ConnectBxception: Connection refused to host 15
Java.net.ConnectException: Connection refused:; connect

rrain:created new redistry on port 1902

main:Reqistry is up Registrndmpl[UnicastSenerRef [liveRef, [endpoint[155.83.200.170:1802){localy, ok

AbstractlavaPluginSererrebinding to remifiwe-nb-hec33504:1 90 2IHMS

getExistingProjects:no workspace files found inthms

WARMIMG 10010: Project name "BaldEagle" is already inuse. Project opened.

MOTE 10008: Finished opening project"BaldEagle” in directory "CADocuments and SettingsigOhecpr

MOTE 10187 Closed project"BaldEagle” attirme 31Jul2007, 071704

netExistinaProjects:no warkspace files found inthms

WARMIMG 10010: Project name "Bald Eagle” is already in use. Project opened.

MOTE 10008: Finished opening project"Bald Eaale” in directory "CADocuments and Settings\gOhecp

< ¥
< ¥
1:1.1:1 11

Figure C.15 hmsserver.log

C47 EFMTab

For the Beta release of the WAT, the HEC-EFM software is included and
is not integrated within the WAT. The WAT is looking for the EFM
software in a specific location on your computer. If you installed the EFM
software to a difference location, the WAT needs to know this new
location. From the Options dialog box (see Figure C.5, page C-5), you
can set this location from the EFM tab.

To change the location of the EFM software:

1. Onthe Tools menu, click Options.
2. The Options dialog box (see Figure C.5, page C-5) will open, click
the EFM tab (Figure C.16).

H Options

General | System Properies | Threads | Compute Colars | Sitmulation Compute Colors | Plug-ing

Efm Executable: | CAProgram File s\HECWHEC-EFM 5-16-07\EF M. exe

| ok || cancel || appy |

Figure C.16 Options Dialog Box — EFM Tab

3. Inthe EFM Executable box (Figure C.16), enter the location of the
EFM software, or click [_|, and an Open browser will open (see
Figure C.17, page C-12). From the browser you can locate the
EFM executable, click on the executable, click Open. The Open
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C.5

C.6

browser will close  [iEE X
(Figure C.17), and Lookiy [ teo eru e 1007 ? @=
the location will D | S
appear inthe EFM | cocimens 3 crure o
Executable box. @B | B
4. Click OK, the Beskor |18 Fncanace
Options dialog box T | R ostse7:o
(see Figure C.16, ocumerts | P
page C-11) will -8
close, and the WAT | ™eeme=
will now know the |
location of the EFM | "rscee  Flesorsse: [miries v
software.

Figure C.17 Open Browser

Customize HEC-WAT Menus and Toolbars

This item allows the user to customize the menu items in the WAT, and

turn on and off the WAT toolbars.
To customize menu items:

1. Onthe Tools menu, click
Customize.

2. The Customize dialog box
will open; click the
Commands tab (Figure
C.18).

3. From the Categories box,
select the menu you wish
to customize. From the
Commands box, click on
the command you wish to
remove and click Remove.
The command will no
longer appear in the
Commands box.

4. Click OK, the Customize

Some Explaination here

Categories: Commands:
Project =
Edit Open Study
Wigw &) close Study
Maps |
gomp“ute = save Study
esults
Tools Save Study As..
window T )
Help Study Properties...
& Print
Irrennrt b b
I QS l l Cancel ]

dialog box will close. The
command you removed

Figure C.18 Customize Dialog Box

from the menu will no longer appear in the WAT.

HEC-WAT Output

To review the progress of the WAT, on the Tools menu, click Console
Output, the Console Window will open (see Figure C.19, page C-13).
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Console Window:

File  Search Wew Format

EEX

From this dialog box you can view the progress of the WAT, help in
debugging issues with the WAT, search for certain items, format the

windowQpened

Could not load unit definition and conversion file paths. -= Client App does not exist, will check s
CWhS_HOME undefined will loak in heclib jar file.

heciheclib/utilfunitConversions.def

loadPlugins: found jarlintextiplugins jar

getainClassline=mMainClass4: hec2wat.plugin. FiaPluginClient
getMainClass:line=MainClassz: hec2 wat plugin ResSimPluginClient
getainClassline=mMainClasss: hec2wat.plugin.SspPluginClient
getMainClassline=MainClass3: hec2wat.plugin RASFIlugin

getainClassline=MainClassi: hec2wat.plugin.HmsPluginClient
loadPlugln:mainClass=hec2.wat plugin HmsPluginClient

loadClass: found main method public static vaid hec2 wat plugin. HmsPluginClient.maindava.lal
loadPlugln:mainClass=hec2.wat plugin ResSimPluginClient

loadClass: found main method public static void hec2 wat plugin ResSimPluginClient.main{jaws
ResSimPluginClienthec2hwatiplugindatPluginManager.class loaded from:jarfiledCiProgram$
loadPlugin:mainClass=hec2 wat plugin RASFlugin

RasPlugin:registering jacozoom

loadClass: found main method public static void hec2 wat plugin RASPIugin.mainijava.lang.Stril
startServer.staring JavaServer on part 1902

<
< >

CADOCUME~1g0hecpriblLOCALS~1\Tempilo| |1:1

Figure C.19 Console Window

dialog box, and print the contents of the dialog box (Figure C.19). From
the File menu, click Close, the Console Window will close (Figure C.19).

C.7 HEC-WAT Memory Usage

To review the memory being used by the WAT, on the Tools menu, click
Memory Monitor, the Memory Monitor dialog box will open (Figure
C.20). From this dialog box you can view the memory usage of the WAT.
Click[EJ to close the Memory Monitor dialog box.

Memory Monitor
hemuor Monitar

* allocated
p A oy aa ety
e r"'l"'d""‘"' T e L
A

[ |
|
|
|
|

—_

Sample Rate | 1000| me [ | Chatpnst Date Stamp

[ Run Garhage Collection ]

Figure C.20 Memory Monitor Dialog Box
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Appendix D

Setting Up the Coordinate System

To maintain a geographic reference (also called a geo-reference), HEC-
WAT uses a user-selected coordinate system, called the World
Coordinate System (WCS). This superimposes a grid on layer features to
establish x- and y-coordinates in WCS for each point on the layer. The x-
coordinate is referred to as "easting" and the y-coordinate is referred to as
"northing" following customary use in surveying and mapping. 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. This appendix focuses on how to setup and edit different
coordinate systems.

D.1  Geographic Referencing

To maintain a geographic reference, you must specify a coordinate system
for each watershed. To establish the grid size and coordinate system:

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

ki Map Default Properties for Bald Eagle E|

Coordinate System: | XY

Extents:
Easting: Faorthing:
MinirLm: 1934777 Minirriuem: 269441
Maximurm; Z059340 Ml Exirrum. 367536

[] Grow to Map Extents ’ Set Map Extents to Display ]

[ ]2 H Cancel ” Apply l

Figure D.1 Map Default Properties for StudyName Dialog Box




Appendix D — Setting Up the Coordinate System HEC-WAT User's Manual

D.2

2. The information in the Map Extents tab includes:

e Coordinate System. This box identifies the established
coordinate system for a study. To edit the coordinate system,
click Edit, and the Map Coordinate Information dialog box
(Figure D.2) will open. Remember that all layers must exist
in one unified coordinate system.

ki Map Coordinate Information

hap Coordinate Information

systern: [

Units: |15 Feet b

[ Ok H Cancel ]

Figure D.2 Map Coordinate Information Dialog Box

e Extents — Easting Minimum, Maximum, Northing
Minimum, and Maximum. These values 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, the 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 you zoom in on an area, and click Set Map
Display to Display, the extents on the Default Map
Properties, the Map Default Properties for StudyName
dialog box (see Figure D.1, page D-1) will change to the
zoomed area.

Note that the geographic extents of your layers must be selected carefully
to ensure that the entire study is included. Further, the extents you specify
and the coordinate system you use must be consistent for all the layers.
Therefore, you may need to use GIS tools to transform the layers from one
coordinate system to another before using them with the WAT. The WAT
has no coordinate system transformation tools.

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; two of interest to the WAT is the geographic
coordinate system, which is based on latitude and longitude coordinates,
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and the project coordinate system that represents the projection of a
geographic coordinate system on a plane.

The coordinate systems available in The WAT are shown in Table D.1.
This table also shows the units and spheroid type for each coordinate
system. A spheroid (ellipsoid) is the shape of the earth that used in the
calculations that transform positions on the curved surface of the earth to
positions on a flat map. It is part of the horizontal datum, which
approximates the curved surface of the earth over part of the globe.

Table D.1
Coordinate System Available in the WAT
Coordinate Systems Units Spheroid
X-Y U.S. feet N/A
Geographic radians WGS 72
Universal Transverse Mercator meters GRS 1980(NAD&3)
State Plane Coordinates meters GRS 1980(NADS3)
Sphere of Radius
Albers Equal-Area Conic Degrees of Arc 6370997 meters
Lambert Conformal Conic International Feet
Transverse Mercator U.S. feet Clarke 1866(NAD27)
Albers Equal-Area Conic (SHG) meters GRS 1980(NAD&3)
Sphere of Radius
Polar Stereographic (HRAP) meters 6371200 meters

D.2.1 X-Y Coordinate System

The X-Y coordinate system is also known as the World Coordinate
System (WCS). This superimposes a grid on layer features to establish x-
and y-coordinates for each point on the layer. The origin point (0,0) can
be located anywhere, but every object is located in relation to the origin
point. For the X-Y, coordinate system there is not a specification for
spheroid.

To set parameters for the X-Y Coordinate System:

1. On the Maps menu, click Default Map Properties, the Map
Default Properties for StudyName dialog box will open (see
Figure D.1, page D-1). By default, the Map Extents tab is selected.

2. The Coordinate System box contains the default coordinate system
for the maps, click Edit, the Map Coordinate Information dialog
box (see Figure D.2, page D-2) will open.

3. From the System list, select X-Y.
4. From the Units list, select the units for the X-Y coordinate system.
5. Click OK, the Map Coordinate Information dialog box (see

Figure D.2, page D-2) will close, and you will be returned to the
Map Default Properties for StudyName dialog box (see Figure
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D.1, page D-1). In the Coordinate System box, X-Y should be
displayed.

D.2.2 Geographic Coordinate System

For the geographic coordinate system, there you will specify units and a
spheroid type. To set parameters for the Geographic Coordinate System:

1.

On the Maps menu, click Default Map Properties, the Map
Default Properties for StudyName dialog box will open (see
Figure D.1, page D-1). By default, the Map Extents tab is selected.
The Coordinate System box contains the default coordinate system
for the maps, click

Edit, the Map Ed Map Coordinate Information g|
Coordinate Wap Coordinate Information

Information T :

dialog box (Figure Systern: | [EEIE=TaaI"

D.3) will open. Units: | Radians ~
From the System Spheroid: | Clarke 1866(NAD2T) "
list, select

Geographic. | ok [ cancet |
From the Units

list, select the units Figure D.3 Geographic Coordinate System

for the Geographic

coordinate system. The only units available should be Radians,
Seconds of Arc, and Degrees of Arc.

From the Spheroid list, select a spheroid type for the Geographic
coordinate system.

Click OK, the Map Coordinate Information dialog box (Figure
D.3) will close, and you will be returned to the Map Default
Properties for StudyName dialog box (see Figure D.1, page D-1).
In the Coordinate System box, Geographic should be displayed.

D.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:

1.

On the Maps menu, click Default Map Properties, the Map
Default Properties for StudyName dialog box will open (see
Figure D.1, page D-1). By default, the Map Extents tab is selected.
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2. The Coordinate System box contains the default coordinate system
for the maps, click Edit, the Map Coordinate Information dialog
box (Figure D.4) will open.

bk sMap Coordinate Information &|

Map Coordinate Information

= CLUNI | Iniversal Transverse Mercatar
Lnits: 5. Feet v
spheroid: | Clarke 1866(NAD2T) b
LITh Fone:

[ ]34 l ’ Cancel

Figure D.4 Universal Transverse Mercator Coordinate System

[98)

From the System list, select Universal Transverse Mercator.

4. From the Units list, select the units for the Universal Transverse
Mercator coordinate system.

5. From the Spheroid list, select a spheroid type for the Universal
Transverse Mercator coordinate system.

6. Inthe UTM Zone box, enter the UTM zone number.

7. Click OK, the Map Coordinate Information dialog box (Figure

D.4) will close, and you will be returned to the Map Default

Properties for StudyName dialog box (see Figure D.1, page D-1).

In the Coordinate System box, Universal Transverse Mercator

should be displayed.

D.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 (NADS83).

To set parameters for the State Plane Coordinate System:

1. On the Maps menu, click Default Map Properties, the Map
Default Properties for StudyName dialog box will open (see
Figure D.1, page D-1). By default, the Map Extents tab is selected.

2. The Coordinate System box contains the default coordinate system

for the maps, click Edit, the Map Coordinate Information dialog

box (see Figure D.5, page D-6) will open.

From the System list, select State Plane Coordinates.

4. From the Units list, select the units for the State Plane coordinate
system.

[98)
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From the Spheroid

list (Figure D.5),
select a spheroid type

Map Coordinate Information

for the State Plane il Ml Sitate Plane Coordinates

coordinate system. Units: — JU.5 Feet v
There should only be Spheroid: | Clarke 1866(NADZ7) v
two choices: Clarke Zone:

1866(NAD27) and

GRS 1980(NAD83). I Ok ] l Cancel ]

In the Zone box,
enter the zone for the
state. These codes are FIPS codes.

Click OK, the Map Coordinate Information dialog box (Figure
D.5) will close, and you will be returned to the Map Default
Properties for StudyName dialog box (see Figure D.1, page D-1).
In the Coordinate System box, State Plane Coordinates should be
displayed.

Figure D.5 State Plane Coordinate System

D.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

arcas.

To set parameters for the Albers Equal-Area Conic Coordinate System:

1.

On the Maps menu, click Default Map Properties, the Map
Default Properties for StudyName dialog box will open (see
Figure D.1, page D-1). By default, the Map Extents tab is selected.
The Coordinate System box contains the default coordinate system
for the maps, click Edit, the Map Coordinate Information dialog
box (see Figure D.6, page D-7) will open.

From the System list, select Albers Equal-Area Conic.

From the Units list, select the units for the Albers Equal-Area
Conic coordinate system.

From the Spheroid list (see Figure D.6, page D-7), select a
spheroid type for the Albers Equal-Area Conic coordinate system.
The remaining items to be entered are the angular parameters that
are required to fine-tune the projection. When specifying latitudes
you will enter N or S, and for longitudes, you will enter E or W.
Use the SPACEBAR to toggle between the entries.

Click OK, the Map Coordinate Information dialog box (see
Figure D.6, page D-7) will close, and you will be returned to the
Map Default Properties for StudyName dialog box (see Figure
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] Map Coordinate Information g|

Map Coordinate Information

=N bers Equal-Area Conic
Units: U5 Feet hd
Spheroid: | Clarke 1866(NADZT) b
Latitude of the first standard parallal: I o
Latitude ofthe second standard parallel: |y d
Langitude of the central meridian: E v}
Latitude of the projection origin: M o

False easting:

False nothing:

[ QK H Cancel l

Figure D.6 Albers Equal-Area Conic Coordinate System

D.1, page D-1). In the Coordinate System box, Albers Equal-Area
Conic should be displayed.

D.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.

(O8]

On the Maps menu, click Default Map Properties, the Map
Default Properties for StudyName dialog box will open (see
Figure D.1, page D-1). By default, the Map Extents tab is selected.
The Coordinate System box contains the default coordinate system
for the maps, click Edit, the Map Coordinate Information dialog
box (see Figure D.7, page D-8) will open.

From the System list, select Lambert Conformal Conic.

From the Units list, select the units for the Lambert Conformal
Conic coordinate system.

From the Spheroid list (see Figure D.7, page D-8), select a
spheroid type for the Lambert Conformal Conic coordinate system.
When specifying latitudes you will enter N or S, and for longitudes,
you will enter E or W. Use the SPACEBAR to toggle between the
entries.

Click OK, the Map Coordinate Information dialog box (see
Figure D.7, page D-8) will close, and you will be returned to the
Map Default Properties for StudyName dialog box (see Figure
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H Map Coordinate Information E|

Map Coardinate Infarmation

EIE I | o mbert Conformal Conic

Units: 1.5, Feet b
Spheroid: | Clarke 1866(NADZT) b
Latitude of the first standard parallel: M d
Latitude of the second standard parallel: |p d
Longitude ofthe central meridian: E d
Latitude ofthe projection arigin: M d

False easting:

False northing:

[ 0K H Cancel l

Figure D.7 Lambert Conformal Conic Coordinate System

D.1, page D-1). In the Coordinate System box, Lambert
Conformal Conic should be displayed.

D.2.7 Transverse Mercator Coordinate System

The Transverse Mercator projection is where a sphere is projected onto a
cylinder tangent to a central meridian. Similar to the Lambert Conformal
Conic project, 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.

(O8]

On the Maps menu, click Default Map Properties, the Map
Default Properties for StudyName dialog box will open (see
Figure D.1, page D-1). By default, the Map Extents tab is selected.
The Coordinate System box contains the default coordinate system
for the maps, click Edit, the Map Coordinate Information dialog
box (see Figure D.8, page D-9) will open.

From the System list, select Transverse Mercator.

From the Units list, select the units for the Transverse Mercator
coordinate system.

From the Spheroid list (see Figure D.8, Page D-9), select a
spheroid type for the Transverse Mercator coordinate system.

Enter a scaling factor for central meridian, in the Scale factor at
central meridian box.

When specifying latitudes you will enter N or S, and for longitudes,
you will enter E or W. Use the SPACEBAR to toggle between the
entries.
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¥ Map Coordinate Information §|
Map Coaordinate Information

A G (N T sverse Mercator

Lnits: IS5, Feet "
Spheroid: | Clarke 1866{NAD2T) 4

Scale factar at central meridian:

Longitude ofthe central meridian: E d
Latitude of the projection origin: I d
False easting:

False narthing:

[ Ok H Cancel ]

Figure D.8 Transverse Mercator Coordinate System

8. Click OK, the Map Coordinate Information dialog box (Figure
D.8) will close, and you will be returned to the Map Default
Properties for StudyName dialog box (see Figure D.1, page D-1).
In the Coordinate System box, Transverse Mercator should be
displayed.

D.2.8 Albers Equal-Area Conic (SHG) Coordinate System

This is the 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.  On the Maps menu, click Default Map Properties, the Map
Default Properties for StudyName dialog box will open (see
Figure D.1, page D-1). By default, the Map Extents tab is selected.

2. The Coordinate System box contains the default coordinate system

for the maps, click Edit, the Map Coordinate Information dialog

box (see Figure D.9, page D-10) will open.

From the System list, select Albers Equal-Area Conic (SHG).

4.  From the Units list, select the units for the Albers Equal-Area
Conic (SHG) coordinate system.

5.  From the Spheroid list (see Figure D.9, page D-10), select a
spheroid type for the Albers Equal-Area Conic (SHG) coordinate
system.

6. The remaining parameters are informational and are not editable.

(O8]
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H Map Coordinate Information g|

Map Coordinate Information

IRl 2 b ers Equal-Area Conic(SHG)
Units: hetars .’
Spheroid: | GRS 1980(MADE3) b’
Latitude of the first standard parallel: Wo| zal d| 30f" o.oo00)
Latitude ofthe second standard parallel: |y | g5| d | =g " o.oo0| "
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Latitude of the projection origin: M| zz d| ol o.o000) "
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Figure D.9 Albers Equal-Area Conic (SHG) Coordinate System

Click OK, the Map Coordinate Information dialog box (Figure
D.9) will close, and you will be returned to the Map Default
Properties for StudyName dialog box (see Figure D.1, page D-1).
In the Coordinate System box, Albers Equal-Area Conic (SHG)
should be displayed.

D.2.9 Polar Stereographic (HRAP) Coordinate System

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.  On the Maps menu, click Default Map Properties, the Map
Default Properties for StudyName dialog box will open (see
Figure D.1, page D-1). By default, the Map Extents tab is selected.

2. The Coordinate System box contains the default coordinate system
for the maps, click Edit, the Map Coordinate Information dialog
box (see Figure D.10, page D-11)) will open.

3. From the System list, select Polar Stereographic (HRAP).

4. From the Units list, select the units for the Polar Stereographic
(HRAP) coordinate system.

5. From the Spheroid list (see Figure D.10, page D-11), select a
spheroid type for the Polar Stereographic (HRAP) coordinate
system.

6. From the Axis box you 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.
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Map Coordinate Infarmation

Systerm: | Folar StereographiciHRAR)

Units: | eters vl
Spheraid: |8phere of Radius 6371200 Meters V|
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Central Metidian: |w |1E|5| d ‘ |:|| ' | I:I.I:IEID| !
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False easting: | ‘
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ki Map Coordinate Information ['57|
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[ (0124 H Cancel I

Figure D.10 Polar Stereographic (HRAP) Coordinate System

Click OK, the Map Coordinate Information dialog box (Figure
D.10) will close, and you will be returned to the Map Default
Properties for StudyName dialog box (see Figure D.1, page D-1).
In the Coordinate System box, Polar Stereographic (HRAP)
should be displayed.
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Appendix E

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 (page 5-1) of this manual.
In the WAT you can configure several options for each type of map layer,
except for AutoCAD® DXF files; additional customization is in
development for future versions of [ wap Layers
the Software + Without Project Conditions-1993 Flood

: 3. [#] Stream Alignment
.. [#] subhasinCOutlines.dlghin
.. [#] streamQutlines.dighin
- BaldEagleStreams.shp
BaldEaglelmpactireas

You will access the map layer
editors, from the Maps Tab (see
Chapter 3, Section 3.2.3, page 3-9),
which provides a view of the active Move To Top
map window in the Desktop Pane Move Lp
(see Chapter 3, Section 3.2.2, page pove bovn
3-7). From the Content Pane

o T OOy OOy OO

Expand

Collapse

Move To Bottom

Show Legend

(Figure E.1), either double-click on Change Label

a map layer name, or right-click, | Poptes
and from the shortcut menu click Set Seals For Zaomn
Properties. An editor specific to zetmsca'e;”lz?mt“t
the type of map layer you selected .

will open. Figure E.1 Maps Tab — Content Pane

E.1  Arc Shapefiles (.shp)

E.1.1 Line

This layer type is the native data structure for the ArcGIS® program.
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.

To edit a line Arc Shapefile:

1. With an active map window displayed in the Desktop Pane, from
the Maps Tab, from the Content Pane (Figure E.1), right-click on
an Arc Shapefile that you know is a line shapefile, from the shortcut
menu click Properties or double-click on the Arc Shapefile
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filename. For example, in Figure E.1 (page E-1), the user has right-
clicked on BaldEagleStreams.shp which is a line Arc Shapefile.
The Edit Line
Properties dialog box
(Figure E.2) will open. stie R

By default the Style Tab Crrawe Features using:
is selected. Also, by
default, all the shapes
(lines) in a line Arc Color [ ] lightgreen v
Shapefile are set to one Style T
color, style, and weight.
From the Draw
Features using list

(Figure E.2), this default [ ok Cancel

F E.2 EditLine P ties Dialog B
change the color of the igure dit Line Properties Dialog Box

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 E.2).

A shapefile has three files associated with it, which contain shape
information, attributes, and an index that links a shape to its
attributes. If you wish to change the individual shapes (lines)
contained in an Arc

Eﬂ Edit Line Properties

Weight "

WA/ -
. . Edit Line Properties
Shapefile by attribute, kd P E3
from the Draw Style | Labels
Features using list, Draw Features using:

select Attribute
Values. The Edit

Aftribute Walues

Lines Properties Field for values | Stream_ID -
d!alog box now e .
displays (Figure E.3) | —

the items you can edit Weight — 3

for individual shapes
by attribute.

To select the attribute Colar

you wish to change,

you must have some Start | I biue v

knowledge of the Arc Enc | I red v

Shapefile and its

attributes. For Color Walue

example, in Figure E.3 - Bald Eagle Creek »
' Y Beech Creek -

for the BaldEagle

Streams.shp file, the oK Cancel n

_ , phly
attribute Stream_ID has k= I#I
been selected from the  Figure E.3 Edlt_Llne Properties Dialog Box —
Field for values list Attribute Values
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10.

11.

12.

(see Figure E.3, page E-2). This provides the user with the shapes
by stream name, which are displayed in the table below the Color
box (Figure E.4).

For the selected attribute

Calar Yalle

Bald Eagle Creek
you can change the style of Sesh Crook
the shapes from the Style Fishing Creek
list (see Figure E.3, page Marsh Creek
E-2), and change the weight Mittary Creek
of the shapes from the Spring Creek
Weight list.

From the Color box, you Figure E.4 Attribute Table - Line

can set a range of colors for all the shapes displayed in the table
(Figure E.4) below the Color box.

To change the colors of the individual shapes, from the table, in the
Color column, click on the color square. The Select color dialog
box (Figure E.5) will open.

H Selecte color g|

Recent:

Preview

n - . Sample Text Sample Text

. . . Sample Text Sample Text .

[ ]34 H Cancel H Reset ]

Figure E.5 Select color Dialog Box

The properties of the Select color dialog box are the same as the
Color Chooser which are discussed in detail in Appendix F. From
the color palette, select a color, click OK. The Select color dialog
box (Figure E.5) will close.

From the Edit Line Properties dialog box (see Figure E.3, page
E-2), click Apply, the shape associated with the color square you
selected, will now display the new color in the active Map Window
on the Desktop Pane.

Associated with each shape (line) is a label, to edit the label
properties, from the Edit Line Properties dialog box (see Figure
E.3, page E-2) select the Labels Tab (see Figure E.6, page E-4).
By default, the labels for the shapes is turned off (<None>), if you
wish to display the labels from the Label features using list (see
Figure E.6, page E-4) select the attribute that contains the
information you want displayed.
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13.

14.

11.

For labels you can
select what font to
use; whether the labels
should be bolded;
whether the labels
should be italicized;
select the size of the
labels; position of the
labels; and, rotate the
labels.

From the Edit Line
Properties dialog box
(Figure E.6), click
Apply, the labels for
the shapes (lines) will
now display in the
active Map Window
on the Desktop Pane.
Once you are finished
with making changes,
click OK, the Edit
Line Properties
dialog box (Figure

Lahel features using:

=Mone= v

AzaBhCc 123

Font | Dialog B
[]Bold  Sample text
[]ltalic |AaBhCc 123

Size
J 12

Flacement

FPosition: |WEST b

v

1] 90 180 270 360

(0] 4 Cancel

Rotation

Figure E.6 Edit Line Properties Dialog Box —

E.6) will close. Labels Tab

12. If you wish to save any changes made to the selected Arc Shapefile,
from the File menu, click Save Study. Changes are saved to a file
with the extension .gdr. For example, in Figure E.1 (page E-1), the
shapefile name is BaldEagleStreams.shp, if you have made changes
and saved, a file BaldEagleStreams.gdr will be created.

E.1.2 Polygon
To edit a polygon Arc Shapefile:

1. With an active map window displayed in the Desktop Pane, from
the Maps Tab, from the Content Pane (see Figure E.1, page E-1),
right-click on an Arc Shapefile that you know is a polygon
shapefile, from the shortcut menu click Properties or double-click
on the Arc Shapefile filename. For example, in Figure E.1 (page
E-1), the user would right-click on BaldEaglelmpactAreas.shp
which is a polygon Arc Shapefile.

2. The Edit Polygon Properties dialog box (see Figure E.7, page E-5)
will open.

3. By default the Fill Tab is selected. Also, by default, all the shapes
(polygons) in a polygon Arc Shapefile are set to one color, style,
and weight. From the Draw Features using list, this default is One
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Fill, with Display
Fill (Figure E.7) set.

3

kA Edit Polyzon Properties

Youcanturnonand |iFill Barder| Labels
off the filling of the e
Draws Features using:
shapes (polygons)
by selecting and un- Cne Fill v
selecting Display _ _
Fill; change the Display Fill
color of the shapes
from the Color list coler T oyan 2
(Figure E.7); change Stle [ v
the style of shapes Transparency
from the Style list;
and, change the J 25
transparency of the
shapes from the
Transparency 0K Cancel
slider (Figure E.7). I—’ ;}

A shapefile has three Figure E.7 Edit Polygon Properties Dialog Box

files associated with it, which contain shape information, attributes,

and an index that links a shape to its attributes. If you wish 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 E.8) the items you
can edit for individual
shapes by attribute.

To select the attribute you
wish to change, you must
have some knowledge of
the Arc Shapefile and its
attributes. For example, in
Figure E.8, for the
BaldEaglelmpactAreas.
shp file, the attribute
ID_IMPAREA has been
selected from the Field for
values list. This provides
the user with the shapes by
impact area name, which
are displayed in the table
below the Color box (see
Figure E.9, page E-6).

3

b Edit Polygon Properties

Fill | Border | Labels
Draw Features using:
Aftribute Values
Display Fill
Field forvalues | |D_|MPAREA bl
Siyle — v
Transparency
J 27
Color
Start || t've v
End I red v
Color Walue
Beech Ck Agri A~
EBeech Ck Undey
Blanchard Aari v’
]34 Cancel Appaly I

Figure E.8 Edit Polygon Properties Dialog
Box — Attribute Values
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10.

11.

12.

12.

13.

For the selected attribute
you can change the style
of the shapes from the
Style list, and change the
weight of the shapes from
the Weight list.

From the Color box, you
can set a range of colors
for all the shapes
displayed in the table
(Figure E.9) below the
Color box.

Color Walue

Beech Ck Agri
Beech Ck Undey
Blanchard Agri
Castanea
Cottade Area
Eagleville

Golf Course Area
Lock Haven
Sayers Lake Area

Figure E.9 Attribute Table - Polygon

To change the colors of the individual shapes, from the table, in the
Color column, click on the color square. The Select color dialog

box (see Figure E.5, page

E-3) will open.

The properties of the Select color dialog box are the same as the
Color Chooser which are discussed in detail in Appendix F. From
the color palette, select a color, click OK. The Select color dialog

box will close.

From the Edit Line Properties dialog box (see Figure E.8, page
E-5), click Apply, the shape associated with the color square you
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 (see
Figure E.8, page E-5) select the Border Tab (Figure E.10).

By default, the border
for the shapes is turned
on, if you don't want
the border to display,
click Display Border
(Figure E.10). You 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 E.10).

Fill : Border:| [ ahels

Display Border

Calar [ R v
Style | ———
Wigight

Qk Cancel

Figure E.10 Edit Polygon Properties Dialog
Box — Border Tab

Associated with each shape (polygon) is a label, to edit the label
properties, from the Edit Polygon Properties dialog box (see
Figure E.8, page E-5) select the Labels Tab (see Figure E.11, page

E-7).

By default, the labels for the shapes is turned off (<None>), if you
wish to display the labels from the Label features using list (see
Figure E.11, page E-7) select the attribute that contains the
information you want displayed.
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14.

15.

16.

17.

E.2

For labels you can
select what font to
use; whether the
labels should be
bolded; whether the
labels should be
italicized; select the
size of the labels;
position of the labels;
and, rotate the labels.
From the Edit
Polygon Properties
dialog box (Figure
E.11), click Apply,
the labels for the
shapes (lines) will
now display in the
active Map Window
on the Desktop Pane.
Once you are finished
with making changes,
click OK, the Edit
Polygon Properties
dialog box (Figure
E.11) will close.

If you wish to save
any changes made to

B Edit Polygon Properties @

Label features using:

=Mones= "
AaBbCc 123

Font | Dialog -

[1Baold  Sample text

[]italic  |AaBbCe 123

Size

i 12

Flacerment
Position: |EAST b
Rotation J

] S0 180 270 360

]34 Cancel

Figure E.11 Edit Polygon Properties Dialog
Box — Labels Tab

the selected Arc Shapefile, from the File menu, click Save Study.

Changes are saved to a file with the extension .gdr. For example, in
Figure E.1 (page E-1), the shapefile name is
BaldEaglelmpactAreas.shp, if you have made changes and saved, a
file BaldEaglelmpactAreas.gdr will be created.

USGS Digital Line Graph (.dlg)

This layer type is a vector representation of the data. When the WAT
interacts with a dlg file it automatically creates a digbin file for use.

To edit a USGS Digital Line Graph file:

1.

From the Maps Tab, from the Content Pane (see Figure E.1, page
E-1), 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 (see Figure E.12, page E-8)
will open.
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b uscs Digital Line Graph Editor,

CiDocuments and SettingsigOhecpri/My DocumentsAWAT_Beta_TestSetsFinalichrisimapsistreamOutlines.dighin

Default Color: D

[] Draw Modes
Diraw Lines
Diraw Areas

Saturation (0-13:
Brightness {0-1): 1

’ Ok ” Cancel ” Apply ]

Figure E.12 USGS Digital Line Graph Editor

Across the top of the dialog box, is displayed the location and name
of the USGS Digital Line Graph file.

To change the color of the lines of the dlg file, click the color box.
The Color Chooser (Figure E.13) will open.

Eﬂ Color Choosern §|

Recent:

1

P review

n - . Sample Text Sample Text

. | . Sample Text Sample Text .

[ 8134 H Cancel ” Reset ]

Figure E.13 Color Chooser

The properties of the Color Chooser are discussed in detail in
Appendix F. From the color palette, select a color, click OK. The
Color Chooser (Figure E.13)will close and the selected color will
now appear in the color box.

Click Apply, the color change will appear on the Map Window in
the Desktop Pane.

You can control the appearance of nodes, lines, and areas by
selecting and clearing Draw Nodes, Draw Lines, and Draw Areas,
respectively.

You can also control the saturation and brightness level of the color
you have selected by entering values in the Saturation or
Brightness boxes. Values entered for saturation or brightness must
be between zero (0) and one (1).

Once you are finished with making changes, click OK, the USGS
Digital Line Graph Editor (Figure E.12) will close.
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10. If you wish 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).

E.3  Elevation Options Dialog Box

For the other map layer formats — USGS DEM, ASCII NetTin, and
Arcinfo® DEM,; they all have the same editor, the Elevation Options
dialog box.

To edit an ASCII NetTin file:

1. From the Maps Tab, from the Content Pane, right-click on an
ASCII NetTin file. From the shortcut menu, click Properties, or
double-click on the ASCII NetTin name.

2. The Elevation Options dialog box (Figure E.14) will open, with
the Properties Tab selected by default.

K Elevation Options @|

modesto.nethin

s Sale
Terrain v -
o — 1@

Contour Limits

Tic Intervalgy 10.0 Systern Specified MinMax Values
Maxirmurn Minirmume 109
Brightness (0.0-1.0) J 1.0 a9
Saturation (0.0-1.0) J 1.0
Transparency (0.0-1.0% J 0.0 =
[+] Aspect Shading =
Angle (0-360 Degrees) B 0.0 |

[ Adjust Color Scale to Clipping Area

[ Maximum Clipping
Value 49
Color

1 Minimum Clipping
Walug - =

Color 19

| ok |[ cance |

Figure E.14 Elevation Options Dialog Box

3. Across the top of the Elevation Options dialog box, is displayed
the name of the ASCII NetTin file. For example, in Figure E.14,
the name is modesto.netbin.
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10.

11.

12.

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 is specifically for ASCII NetTin files.
If selected, the edges of the triangles the make up an ASCII NetTin
file will be drawn.

You can set the contour tic interval, by entering a value in the Tic
Interval box. The program sets the maximum and minimum limits
of the contours automatically. You can set your own maximum and
minimum limits. Clear System Specified Min/Max Values, the
Maximum and Minimum boxes are now available for you to enter
values.

You can control the brightness (amount of white), saturation
(amount of black), and transparency (level of opacity or alpha) for
the colors. You can adjust the values by using the Brightness,
Saturation, and Transparency slider bars or boxes.

By default the Aspect Shading option is on, aspect shading is
where you make the map layer appear in relief by placing an
imaginary light source above the map and shading the contours.
You can adjust the angle of the light source by using the Angle
slider bar or the box. If you do not want aspect shading, clear
Aspect Shading.

Clipping provides you a way to highlight an area based on your
color choices and values. For maximum clipping, you would fill
the contour with the clip color from the maximum value of the map
to the value entered for Maximum Clipping. An example of where
you 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 select click the Maximum Clipping check
box. Then choose a color by clicking the Color box and either
enter a maximum clipping value by using the slider bar or enter a
value in the box.

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 you 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
select click the Minimum Clipping check box. Then choose a
color by clicking the Color box and either enter a minimum
clipping value by using the slider bar or enter a value in the box.
Scaling for the ASCII NetTin file can be set from the Scale Tab on
the Elevation Options dialog box (see Figure E.14, page E-9).

If you wish to save any changes made to the selected ASCII NetTin
file, from the File menu, click Save Study, changes are saved to the
study file (*.sty).
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Appendix F

Using the Color Chooser

The Color Chooser (Figure F.1) affords great flexibility when you need to
select default colors for map layers, labels, and background colors in your
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 you to see your choice before applying changes.

Eﬁ Color Chooser §|

FPreview:

n - . Sample Text Sample Texk

. . . Sample Text Sample Text .

[ ]2 H Cancel ” Reset ]

Figure F.1 Color Chooser — Swatches Worksheet

F.1 Swatches Worksheet

The Swatches worksheet provides a palette of pre-defined colors. From
the palette, select a color. Once you have selected a color, the Recent box
displays that color, as also does the Preview box. Click OK, the Color
Chooser will close. Depending on where you accessed the Color
Chooser, you will have to click either Apply or OK for the color change
to appear in the map window.

For example, for a USGS Digital Line Graph, you would have accessed
the Color Chooser from the USGS Digital Line Graph Editor (see
Appendix E, Section E.2, page E-7). Once you have selected the color
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from the Color Chooser and closed, then you need to click OK or Apply
from the USGS Digital Line Graph Editor for the color change to appear
in the map window.

F.2 HSB Worksheet

HSB is the Hue, Saturation, and Brightness color model, which allows you
to set the hue, saturation, and brightness of the colors you wish to produce.
From the Color Chooser, select the HSB tab; the HSB Worksheet
(Figure F.2) becomes available.

Hﬂ Color Chooser

Swatches i H
z39 &
100 2
100 2
R 0
G 0
B| 285

Fresiesn

n - . Sample Text Sample Text

. . . Sample Text Sample Text .

[ (0] H Cancel ” Reset ]

Figure F.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 you select red with the H option selected, then when
you switch to the S and B options, you will be changing the saturation and
brightness of red. Another way to affect the colors is in the H, S, and B
boxes you can directly enter a value for hue, saturation, and brightness.
The following rules apply to the values you can enter for each box:

H 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
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S Box: Saturation is the amount of black, measured from zero (0)
to one hundred (100) percent.
B Box: Brightness is the amount of white, measured from zero (0)
to one hundred (100) percent.

A finally way to set a color on the HSB worksheet, is from the color
palette, click and drag the little white circle. 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 R, G,
and B boxes are not editable, and informational only.

Click OK, the Color Chooser will close. Depending on where you

accessed the Color Chooser, you will have to click either Apply or OK
for the color change to appear in the display area.

F.3 RGB Worksheet

RGB is the Red, Green, and Blue color model, which allows you to set the
red, green, and blue values of the colors you wish to produce. From the

(e RGB . o RBE
the RGB tab: the RBB [ RSl gLEES X]

Worksheet (Figure F.3) | swatches | Hsg| RGBA:
becomes available. J
Red 0%

There are two ways to a 85 170 254
adjust the red, green, and j _
blue value of colors. = 0~

. . 0 25 170 255
There is a slider bar for
Red, Green, and Blue. Blue v 255 &
As you change the slider 0 25 170 255
bar for each one, in the J
Preview box, the color Alpha 255 %
you are producing is . 8 17a 293
shown. Another way to Preview
affect colors is in the n - . Sample Text Sample Text .
Red, Green, and Blue
boxes you can directly . N . Sample Text Sample Text
enter a value. Click OK,
the Color Chooser will | ok J[ cancel |[ Reset |
close. Depending on Figure F.3 Color Chooser — RGB Worksheet

where you accessed the
Color Chooser, you will have to click either Apply or OK for the color
change to appear in the map window.
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Appendix G

Using HEC-DSSVue

HEC-DSSVue (Hydrologic Engineering Center 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
database files, and deleting data sets.

For HEC-WAT, you will use DSSVue mainly as a viewing tool for DSS
data. This appendix will review some of the general functions in DSSVue.
For further detail, see the HEC-DSSVue User's Manual.

G.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 the DSS. 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. Software from HEC has the ability
to read from and write to DSS. This capability facilitates data exchange
among applications. For example, you could use ResSim to generate the
time series input for FIA.

G.2 Overview of HEC-DSSVue in the WAT

From the WAT main window, from the WAT Tools toolbar (see Chapter
3, Section 3.2.1, page 3-4), click & . Another way to access DSSvue is
from the WAT main window, on the Tools menu, click HEC-DSSVue.
Either way, the HEC-DSSVue main window opens. The main window
and the different components are illustrated in Figure G.1 (page G-2).
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Without_Project_Conditions-19%3_Flood. dss - HecDssVue

Menu Bar Ele Edt Wiew Display Groups DataEntry  Tools  Utilities  Advanced Help
DSS File File Name: |CJDocuments and Seflings/q0hecprbiddy DocumentsiWAT_Beta_TestSetsFinaliBald_Eagle/runsidithout_Project_Conditions/1993_Floog
. Pathnames Shown: 50 Pathnames Selected: 1 Pathnames in File: 654 File Size: 14611 KB
Information
. . Search A v G FLOW & E 8
Filter Lists
By Parts: g ¥| D v | F |WITHOUT PR:1393 FLOOD:REGSIM v
Murnber Part A PartB PartC Part D PartE PartF
1 BALD EAGLE TOTAL FLOWY 01 MO 993 MHOUR WITHOUT PR:1993 FLOOD:RESSIM -
2 LD EAGLE TOTAL FLOWY 01DEC1 993 MTHOUR WITHOUT PR:1893 FLOOD:RESEIM
3 BEECH CK STATION FLOWY O1MCA1 993 MHOUR WATHOUT PR:1993 FLOOD:RESSIM
4 BEECH CH STATION FLOWY 01DEC1 993 MHOUR WITHOUT PR:1993 FLOOD:RESSIM
Pathname S BEECH CK STATION TO MILL HALL  |FLOWY 01N 993 MTHOUR WITHOUT PR:1893 FLOOD:RESEIM
Table E BEECH CK STATION TO MILL HALL  |FLOWY 01DECT 993 MHOUR WATHOUT PR:1993 FLOOD:RESSIM
7 BEECH CREEK HwW FLOWY 01 MO 993 MHOUR WITHOUT PR:1993 FLOOD:RESSIM
& BEECH CREEK HW FLOWY 01DEC1 993 [MHOUR WITHOUT PR:1893 FLOOD:RESEIM
] ELANCHARD FLOWY O1MCA1 993 MHOUR WATHOUT PR:1993 FLOOD:RESSIM
10, BLANCHARD FLOWY 01DECT 883 MHOUR WITHOUT PR:1593 FLOOD:RESSIM
11 BLAMCHARD TO MARSH CH JCT FLOWY 01 MG 893 [MHOUR WITHOUT PR:1893 FLOOD:RESEIM
12 ELANCHARD TO MARSH CH JCT FLOWY 01DECT 993 MTHOUR WATHOLUT PR:1993 FLOOD:RESSIM
Selected SBALD EAGLE TOTALFLOWDTDECT 9831 HOURAMTHOUT PR:1993 FLOOD:RESSIMS
Pathname
List s
Select Commands Select De-Select Clear Selections Restore Selections Tet Time Wincdow
Status Bar A Time window: 26 Nov 1993, 06:00 to 30 Dec 1993, 24:00

Figure G.1 HEC-DSSVue Main Window

The Menu Bar contains the menus for the main window of 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, Open, Close
DSS File, Print Catalog Preview, Print Catalog, and
Close.

Edit This menu provides editing functions and contains the
following commands: Tabular Edit, Graphical Edit,
Edit in MS Excel and Select All.

View This menu provides options for viewing DSS
pathnames. Available commands are: Pathname L.ist,
Pathname Parts, Condensed Catalog, No Pathnames,
Search pathnames by string, Search pathnames by
parts, Refresh Catalog, and Time Window.

Display After you have selected a pathname, this menu gives you
the ability to display the data for that pathname.
Available commands are: Plot, Plot Data Options, Pie
Chart, Bar Chart, Tabulate, Tabulate with MS Excel,
and Supplemental Information.

Groups 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, Plot,
Tabulate, Math, and Manage.
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Data Entry 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.

Tools This menu provides you with tools that will manipulate
the data stored in pathnames. Available commands are:
Math Functions, Compare, Script Editor, and Script
Selector.

Utilities This menu provides options for manipulating data stored
in the pathnames; renaming, duplicating, deleting, un-
deleting, and copying pathnames; merging of DSS files,
and performs maintenance on a DSS file. Available
commands are: Rename Records, Duplicate Records,
Delete Records, Undelete, Copy Records, Copy
(Merge) Files, and Squeeze.

Advanced This menu provides options for manipulating the DSS
catalog, merging of DSS files, viewing the status of a
DSS file, and viewing the output log. Available
commands are: Condensed Disk Catalog,
Abbreviated Disk Catalog, Full Disk Catalog, Status,
View output log, and Program Options.

Help Displays current version information about DSSVue.

The Toolbar (see Figure G.1, page G-2) contains buttons that provide you

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
you to select a DSS file.

|.d Plot Button — plots the data of the selected pathname(s).

=E Tabulate Button — displays the data of the selected pathname(s) in
a tabular form.

%] EXCEL® Button - opens Microsoft Excel®, which allows the
user to edit the data of the selected pathname(s).
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G.3

[E4d 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 (see Figure G.1, page G-2) 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 (see Figure G.1, page G-2) 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 (see Figure G.1, page G-2) 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 you have entered time window information, the Status Bar (see
Figure G.1, page G-2) will display the time window information. A time
window is where you give a specific time frame for viewing or
manipulating data.

Opening a DSS File

There are several ways to open a DSS file from DSSVue. One way is to
type in the location and filename of the DSS file in the File Name box of
the DSSVue main window (see Figure G.1, page G-2). After you have
entered the correct information, press ENTER, the Pathname Table will
display the pathnames of the selected DSS file, and the DSS File
Information (see Figure G.1, page G-2) box will display statistics about
the DSS file.

Another way to open a DSS file is from the File menu, choose Open; or,
click @ from the Toolbar. Either method opens an Open HEC-DSS
File (see Figure G.2, page G-5) browser. The browser defaults to the My
Documents if a simulation map window is not displayed. However, if a
simulation map window is open, the browser will default to the runs
directory, the alternative (associated with the simulation) directory, and
the analysis period, the DSS file for that simulation will be there. Click on
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Open HEC-DSS File X
Lookin: | 1983_Flood v 2 PEE
N @ Desktop A
9 (2 My Documents
Wy Recent OSU:TM Eagl
Documents ald_Eagle
I runs
@ 12 without_Project_Conditions
Desktop 4 My Computer v
e/ DFA
Nty ) hms
Documents | | (=) RAS
. D) rss
i‘)j‘g 53 runs
m| Without_Project_Conditions-1993_Flood.dss
My Computer
Zﬁl File name: Without_Project_Conditions-1993_Flood.dss
Wty M Etwark
Places Files offype: |+ gsg v

Figure G.2 Open HEC-DSS File Browser

the DSS file, the name should appear in the File name box (Figure G.2),
click Open. The Open HEC-DSS File browser (Figure G.2) will close,
and the 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 (see Figure G.1, page G-2).

Set Time Window

To view the data for a certain block of time, you can set a time window:

1. Onthe View menu, click Time Window, the Set Time Window
dialog box (Figure G.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 (i.e.,
26N0ov1993), and in the
Start Time box type a
time in the format hhmm
(i.e., 0630).

3. To enter an ending date
and time, in the End
Date box type a date in
the format ddmmmyyyy
(i.e., 26Dec1993), and in
the End Time box type a
time in the format hhmm
(i.e., 0630).

[ Ma Time Yindow

Specific Time Window

StartDate: | 26Movi993(.]  StartTime: | 0630
EndDate: | 260ec1993(.]  EndTime: | 0530
’ Clear ] ’ Set Current Time

[] Relative to Current Time
Go Back: days

Go Forward: days

[] Retain Between Sessions

’ Ok ” Cancel ” Apply ]

Figure G.3 Set Time Window Dialog Box
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4. To clear the time window boxes, click Clear (see Figure G.3, page
G-5).

5. If you want to use the current date and time, click Set Current
Time. All time window boxes will be filled, you will probably
need to edit the ending data and time.

6. Click OK, the Set Time Window dialog box (see Figure G.3, page
G-5) will close, the time window will be set, and the time window
will be displayed in the Status Bar of the DSSVue main window
(see Figure G.1, page G-2).

G.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 data set is stored within the database. The design ensures that
very few disk accesses are made to retrieve or store data sets. One data set
is not directly related to another, so there is no need to update other areas
of the database when a new data set 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 G.1 provides an
example naming convention for regular-interval time series:

Table G.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

mm|o|0|m|>

G.5.1 Viewing of DSS Pathnames

The display of pathnames in the Pathname Table shows all of the
pathnames by the different parts (see Figure G.1, page G-2). You can
change this display from the View menu; available commands are
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Pathname List, Pathname Parts, Condensed Catalog, and No
Pathnames.

The Pathname List command (Figure G.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.

Mumhber Fathname
1 MBALD EAGLE TOTALFLCWI MNOY 1 393 HOURMATHOUT PR:1995_ANALY:RESSIMS A
2|BALD EAGLE TOTALFLOWIIDECT 9934 HOURMATHOUT PR:1993_ANAL Y RESSIMI

FMBALD EAGLE TOTALFLOW-CUMLOC A MOY 9934 HOURMITHOUT PR:1593_ANALY: RESSIMS

4 WBALD EAGLE TOTALFLOW-CUMLOC O DECT 993 HOURMATHOUT PR:1995_ARNALY:RESSIMY

3 MBALD EAGLE TOTALFLOW-HOLDOUT-5AYERSDT MOY 993 HOURMITHOUT PR1993_ANALY:RESSIMI
G WBALD EAGLE TOTALFLOW-HOLDOUT-ZAYERSMDTDECT 993 HOURAITHOUT PR:1933_ARNALY RESSIMS
7
g
]
1]

ABALD EAGLE TOTALFLOWV-ROUTIMNG-SAYERS-101 MO 9931 HOURMATHOUT PR:1993_ANALY:RESSIM!
MBEALD EAGLE TOTALFLOW-ROUTING-ZAYERS-1/01 DECT 2931 HOURAMTHOUT PR:1993_ANALY RESSIMS
ABEALD EAGLE TOTALFLOWY-UNREGM MO 9353 HOURATHOUT PR:1983_ANALY: RESSIMS

ABALD EAGLE TOTALFLOWY-UNREGAN DECT 9931 HOURAITHOUT PR:1935_ARALY: RESSIMS b

Figure G.4 Pathname List Display

G.5.2 Sorting 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.

To sort by pathname parts, from the Filter Lists (Figure G.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

Search A W FLOWY ¥ E hd
By Parts:  pB: M| D A THOLIT PR 99
Mumber | PartA FartB Fart C FartD PartE PartF
1 BEECH CK STATION FLOW 01MOV1 993 HHOUR WVATHOUT PR 993_ANALY:HMS | A
2 BEECH CH STATION FLOWY 01DEC1 993 HHOUR WVATHOUT PR:1993_ANALY:HMS
3 BEECH CREEK Hv FLOWY 01MOY1 993 MHOUR VATHOUT PR:1993_ANALY:HMS
4 BEECH CREEK HWY FLOY 01DEC1 993 THOUR WITHOUT PR:1993_ANALY:HMS
5 BEECH CREEK JCT FLOY 01MOY 1953 THOUR WITHOUT PR:1993_ANALY:HMS
[ BEECH CREEK JCT FLOW 01DEC1 993 HHOUR WATHOUT PR:1993_ANALY:HMS
7 BEECH-FISH FLOW 01MOV1 993 HHOUR WVATHOUT PR:1993_ANALY:HMS
g BEECH-FISH FLOWY 01DEC1 993 HHOUR WVATHOUT PR:1993_ANALY:HMS
9 BLANCHARD FLOWY 01MOY1 993 MHOUR VMTHOUT PR:1993_ANALYHMS |

Figure G.5 Sorting Pathnames

Figure G.5 where filters are used to see all of the FLOW records that are
observed data. From the Filter C list, select FLOW, and from the Filter F
list, select OBS. The Pathname Table will now display only the
pathnames that fit the criteria you stated in the Filter Lists.
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G.5.3 Selecting Pathnames

Once you have the appropriate list of pathnames in the Pathname Table,
you can select which pathnames you want 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 (see
Figure G.1, page G-2). You can also click on a pathname in the
Pathname Table, and then click Select from the Select Commands (see
Figure G.1, page G-2).

To select multiple pathnames, in the Pathname Table, click on a
pathname the pathname will be highlighted. Find the next pathname you
would want to include 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 you want, 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.

You 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 you have selected all of the pathnames you want, release the CTRL
key and click Select. All the pathnames you have selected will be added
to the Selected Pathname List.

You 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.

G.5.4 Clearing Selected Pathnames

To clear a pathname from the Selected Pathname List (see Figure G.1,
page G-2), select a pathname and click De-Select from the Select
Commands (see Figure G.1, page G-2). 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.

You can also clear groups of pathnames by using the same concepts
described in selecting pathnames (Section G.5.3) by using the SHIFT and
CTRL keys. Once pathnames have been cleared from the Selected
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Pathname Box, the pathnames can be restored to the Selected Pathname
Box by clicking Restore Selections from the Select Commands (see
Figure G.1, page G-2).

G.6  Visualizing Data

G.6.1 Plots

After you have selected a pathname or multiple pathnames, you can
visualize the data associated with the pathname. You can do this through
a graphical means — plots, or through a tabular form — tabulate. Further
details on plots and tables are discussed in the HEC-DSSVue User's
Manual.

To view a plot of the pathnames in the Selected Pathname List (see
Figure G.1, page G-2), you can either click L4 the Toolbar, or from the
Display menu, choose Plot. Either way will open the Plot Window
(Figure G.6).

K //BALD EAGLE TOTAL/FLOW/01DEC1 993/1HOURAWITHOUT] PR:1993 FLOOD:RE... [2][F][X)
File Edit Wiew

16,000

14,000

12,000

Flow (cfs)

10,0004

8,000

6,000

4,000

2,000 T T T T T T T T T T T T T T T T T T T T T T T T T T

T T T T

2 4 B B 10 12 14 16 18 20 22 24 26 28 30
| Dec1993

BALD BAGLE TOTAL WTHOUT PR:1993 FLOOD:RESSIM FLOW!

|
Figure G.6 Plot Window

The parameters for the plots are labeled and color-coded, date ranges are
specified along one axis, and the units of measure are specified along the
other axis. You can resize the Plot Window by grabbing the corner of the
window and dragging it to the desired size.

You can also zoom in on areas of the plot. Click the Zoom Tool, |Q!
the area on the plot you wish to zoom in on, click and drag over the area.
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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.

G.6.2 Tables

To view a table of the pathnames in the Selected Pathname List (see
Figure G.1, page G-2), you will either click == from the Toolbar, or from
the View menu, choose Tabulate. Either way will open the Tabulate
Window (Figure G.7).

//BALD EAGLE TOTAL/FLOW/01DEC 993/1HOURMITHOUT PR:1993 FLOOD:Ressv/ [ |(81](%]

File Edit  ‘iew
BALD EAGLE TOTAL
Ordinate Date / Time FLOWY

WITHOUT PR:1993 FLOOD:RES...

Units cfs |~
Type INET-WAL
1 01 Dec 93 01:00 20,840
2 01 Dec 93 02:00 20,943
3 01 Dec 93 0300 21,040
4 01 Dec 93 04:00 21,153
g 01 Dec 93 05:00 21,268
4 01 Dec 93 06:00 21,372
7 01 Dec 93 0700 21,457
g 01 Dec 93 0800 21,523
] 01 Dec 93 09:00 21,570
10 01 Dec 93 10:00 21,600
11 01 Dec 93 11:00 21614
12 01 Dec 93 12:00 21,614
13 01 Dec 93 13:00 21,604
14 01 Dec 93 14:00 21,583
15 01 Dec 93 15:00 21,555
16 01 Dec 93 16:00 21,520
17 01 Dec 93 17:00 21478

18 01 Dec 93 18:00 21.432|

Figure G.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, you have several options for
displaying the tabular data (e.g., displaying commas in the number
formatting, setting the precision of decimal places for your data).

G.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 efficient for scientific applications than that of a
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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.

G.7.1 Renaming Records
To change the pathname parts of a pathname:

1.  You must have selected one or more pathnames (see Section G.5.3,
page G-7) for this command to be available.

2. On the Utilities menu, click Rename Records. The Rename
Records to: dialog box (Figure G.8) will open.

B Rename Records to: @

Enter new pathname parts:
A B: |BALD EAGLE TOTAL C: |FLOWY
D: E: F: (WITHOUT PR:1993_ANALY|
[ OK ] [ Cancel ]

Figure G.8 Rename Records to: Dialog Box

3. Each of the boxes (A - F) represents the different pathname parts.
You cannot rename the D and E parts. For parts A, B, C, and F you
can change the parts by typing the new information in the
appropriate box.

4. Click OK, the Rename Records to: dialog box will close, a
message will appear informing you of the number of records
renamed. The selected pathname will no longer be displayed in the
Selected Pathname Box (see Figure G.1, page G-2) and the
pathname will display in the Pathname Table (see Figure G.1,
page G-2) with the new pathname parts.

G.7.2 Duplicating Records

Duplicating a record allows you to make a copy of a record, but with a
pathname part that has been changed. To duplicate records:

1.  You must have selected one or more pathnames (see Section G.5.3,
page G-8) for this command to be available.

2. On the Utilities menu, click Duplicate Records. The New
pathname parts for duplicate records: dialog box (similar to
Figure G.8) will open.

3. Each of the boxes (A - F) represents the different pathname parts.
You cannot rename the D and E parts. For parts A, B, C, and F you
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can change the parts by typing 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 you of the number
of records that were duplicated. A new pathname will be displayed
in the Pathname Table (see Figure G.1, page G-2).

G.7.3 Deleting Records

To delete records:

1.

2.

You must have selected one or more pathnames (see Section G.5.3,
page G-8) for this command to be available.

On the Utilities menu, click Delete Records, a warning message
dialog box appears asking you if you really want to delete the listed
pathnames. These should be the same pathnames displayed in the
Selected Pathname List (see Figure G.1, page G-2).

Click Yes, the warning message dialog box will close. A message
will appear informing you of the number of records deleted.

The deleted records no longer appear in the Pathname Table (see
Figure G.1, page G-2).

G.7.4 Editing Data Associated with Records

You can edit the data associated with a pathname, if you have the
appropriate permissions, on the Edit menu, click Tabular Edit,
Graphical Edit, or, Edit in MS Excel. You 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 H

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 the WAT is a way to group a schematic with
different operations and model parameters. The WAT
creates a base alternative (Without Project Conditions) by
default.

Analysis Period:

Arc Shapefile:

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 H&H
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.

This layer type is the native data structure for the
ArcView® GIS program. Shapefiles store non-
topolgical 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
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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, 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: Physical alternation of the channel through re-

sizing, re-configuration, or re-vegetation, etc.
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Channel Modification Tool to create, delete, rename, and edit channel
Tool: modifications. A channel modification has to be
created on the stream alignment.

Common Computation Locations where one model transfers data to

Point: another model, a location where results are
needed for model development or alternative
analysis, or locations where input boundary
conditions are to be defined.

Common Computation Tool to create, delete, rename, and edit common

Point Tool: computation points. See Chapter 7 (Section
7.14.2, page 7-40) for more detail on creating,
deleting, renaming, and editing computation
points.

Compute: Capability within the WAT that allows the user to perform the
calculations made available through the 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 you 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 WAT framework that provides details on the
selected WAT component in the Study Pane.

Desktop Pane: Area of the WAT framework where the different Map
Windows available from the 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 X-coordinate of a location in the user-selected World
Coordinate System (WCS).

Ecosystem Restoration Physical modifications or other actions that

Measure: improve the value and function of an ecosystem
(e.g., channel improvements, removal of
drainage structures or levees).
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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

Reduction Measure : measures) designed to 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 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.

GIS: Geographic Information System

Group Code: Ina 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.
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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 Corps
offices.

Help: A menu that provides access to WAT help and displays current
information about the WAT.

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 you characterize the effects of rising or
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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 Chapter 7 (Section 7.15, page
7-42) 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 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.

Levee Tool: Tool to create, delete, rename, and edit levees. See Chapter
7 (Section 7.13.2, page 7-32) for more details on creating,
deleting, renaming, and editing levees.

Map Windows: A way to graphically display the major components of a
WAT study (stream alignments, schematics, alternatives,
simulations). From these map windows you can created,
edit, delete, open model editors, or view results.

Maps: A menu where you can setup map layers and map windows. You
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 the 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
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(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 WAT framework that contains messages that
the WAT program is providing for informational
purposes. The information in the Message Pane is a
record for the WAT program activity, recording the
opening of the study, opening map windows, accessing
DSS, and many other WAT activities.

NED: National Economic Development; usually referring to the NED
plan which is the plan the Corps is required to compute and report.
It is the plan that 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 Y-coordinate of a location in the user-selected World
Coordinate System (WCS).

Panes: Viewing areas of the WAT main window that allow you to view
WAT study data.

Pan Tool: Tool to move the display area while you are 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 the 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
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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 the WAT are JPEG format (*.jpg) and
Graphics Interchange Format (*.gif). For The WAT to
access these file types an *.img (ASCII text) file must be
created by the user outside of the 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 (see
Chapter 5, Section 5.2.5, page 5-6).

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 the 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
Chapter 7 (Section 7.13.1, page 7-27) for more detail on
creating, deleting, renaming, and editing reservoirs.

Results: A menu from which you can select simulations for comparison;
and, view results from the individual WAT programs.

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 the WAT that allows the PDT to select the models
they want to execute for a given event or events.

Schematic: In the WAT, a physical representation of the study and it
includes: common computation points, impact areas, stream
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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. Inthe WAT, stream alignments are
composed of a series of stream elements.

Stream Alignment Properties of a stream alignment that include:
Properties: line width, color of line, font style, etc.

Stream Alignment Tool is used to create, delete, and edit the stream

Tool: elements that make up the stream alignments. See
Chapter 7 (Section 7.12, page 7-11) for more detail
on creating, deleting, renaming, and editing a
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.

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.

Stream Node Tool: Tool is used to create, delete, and edit stream nodes
on the stream alignment. See Chapter 7 (Section
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7.12.7, page 7-19) for more detail on creating,
deleting, renaming, and editing a stream alignment.

Stream Stationing: Watershed adopted stations along a stream normally
denoted as miles (kilometers) above the mouth of a
stream.

Study: The basic component of the WAT. The 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 the WAT it also
includes all of the necessary information to complete an analysis
of a specific geographical area.

Study Pane: Area of the WAT framework that provides an overview of
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 a 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 WAT menu bar.

Tools: A menu that provides access to DSS data (HEC-DSSVue);
provides access to the Statistical Software Package (HEC-SSP);
allows creating and editing of scripts; allows you to view general
information about the study; provides options for the WAT
startup and system properties; customize menus and toolbars;
view 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 USGS Geological Survey 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,
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etc. These values are referenced horizontally either to a
Universal Transverse Mecator (UTM) projection or to a
geographic coordinate system.

USGS Digital USGS Digital Line Graphs (DLG) are created from two

Line Graph:  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 the WAT interacts with a dlg file it automatically
creates a dlgbin file for use.

Vertex Point: A point with known coordinates on a stream element in
the stream alignment.

View: A menu that allows you to setup the WAT main window; you can
select toolbars and panes; set display unit for plotting and
tabulating; and manage layouts for the 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 you can control the appearance of the map
windows in the Desktop Pane of the WAT main window.

With Project
Conditions:

Without Project
Conditions:

The economic, performance, and other conditions
associated with 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.

Base alternative in the WAT for evaluating the benefits
and performance of 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.

World Coordinate To maintain a geographic reference (also called a

System:

geo-reference), the WAT uses a user-selected and
customizable coordinate system, called the World
Coordinate System (WCS). This superimposes a
grid on layer features to establish x- and y-
coordinates in WCS for each point on the layer. The
x-coordinate is referred to as "easting” and the y-
coordinate is referred to as "northing". Possible
choices for the WCS include but are not limited to
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State Plane Coordinates and Universal Transverse
Mercator (UTM) coordinates.

Zoom Tool: Tool that allows zooming in and out of map windows. See
Chapter 7 (Section 7.3, page 7-3) for more detail on how
this tool works in the WAT.
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Appendix |

Editing Model Data

.1 Overview

The HEC-WAT provides an interface that streamlines and integrates a
study using software commonly used within the corps. This software is
directly accessible from within the WAT, which allows the user to edit
individual model data directly from the individual software pieces. This
flexibility is accomplished through the use of a "plug-in" (see Appendix
B) that is built for each piece of software. The plug-in allows the WAT
and the individual software to communicate without any specific ode
being need by the WAT or the individual software.

From the WAT you have several options on editing model data. You can
execute the software that edits the model data by clicking the appropriate
software button from the Programs Toolbar (see Chapter 3, Section
3.2.1, page 3-5) of the WAT main window. Also from the WAT main
window, from the Study Tab, on the Study Pane (see Chapter 3, Section
3.2.2, page 3-6), right-click on a simulation, from the shortcut menu, point
to Edit Model, and then click on the model alternative you want to edit,
the software associated with that model alternative will open.

This appendix will focus on accessing specific editors from the available
software, from within the WAT. These editors can be accessed
interactively from the schematic (Section 1.2) or from the WAT main
window (see Section 1.3, page 1-10).

[.2 Schematic

From the active simulation map window you can access model specific
editors from the model elements that are available on the map window. If
you hover over a model element, the tooltip that appears (see Figure 1.1,
page 1-2) will list what model information is available for that particular
model element. For example, in Figure 1.1 (page 1-2), 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.




Appendix | — Editing Model Data HEC-WAT User's Manual

1.2.1

HMS

—

Y Junction
Ressim: Mill Hall

j Cross Section

| RAS: 2956377

Reach

Ressim: Mill Hall ko Fishing Ck Jct
HM5; BEECH-FISHI
RAS: Lake to Lock Haw

Figure 1.1 ToolTip Information from Schematic (Simulation Map Window)

To access model specific editors, right-click on a model element, you will
get a shortcut menu (Figure 1.2) that will provide access to the model
editors. The WAT searches for all available model elements in the area
that you have right-clicked on, so the shortcut menu will usually display
all the model elements that were found in the area. For example, in Figure
1.2, right-clicking at a cross section, the WAT has found three model

]
— i

" --
‘ Junction ¥
| Reach (N

Figure 1.2 Model Element Shortcut Menus

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.

The following sections will cover the available model editors in the Beta
version of the WAT.

Whether you are right-clicking on a subbasin element, junction element,
reach element, or sink element, from the schematic there are various HMS
model editors you can access. The following section describes those
editors.
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Subbasin Element

To edit HMS model data at a subbasin:

1.

4.

From the simulation map window, right-click on an HMS subbasin
model element on the schematic, a shortcut menu will appear

(Figure 1.3). From the e

shortcut menu, point to |7 Impact Area b
Subbasin, click Edit Subbasin  k E Edit Properties
Properties.

Q araph

Q Time-Seties Table

The HMS editor for
subbasins will open (Figure -
1.4). In the Beta version of L i Summary Table
the WAT, this dialog box : e
might open behind the
WAT for the first time.
Once you bring the dialog box to the front, then after that the dialog
box will open in front of the WAT.

|n Loss || Transform || Baseflow | Options

|

Figure 1.3 Subbasin Element Shortcut
Menu

Basin Mame: Bald_Eagle
Element Name: Lock Haven LOC

Description: |Local Flove, lower Bald Eagle Creek near Lock Haven(Castanea, PA
Downstream: | Lock Hawven Sk ¥ [E]
Area (MIZ) (134

Loss Methaod: | Deficit and Conskant w
Transform Method: | ModClark v
Baseflow Method: | Bounded Recession v

Figure 1.4 HMS Editor - Subbasin

This editor allows you to change parameters that are specific to a
subbasin. For further detail on this editor, reference the HMS
User's Manual.

To close the HMS editor for subbasins (Figure 1.4) click [£3).

Routing Reach Element

1.

From the simulation map window, right-click on an HMS routing
reach model element on the schematic, a shortcut menu will appear
(see Figure 1.5, page 1-4). From the shortcut menu, point to Reach,
click HMS.

The HMS editor for a routing reach will open (see Figure 1.6, page
I-4). In the Beta version of the WAT, this dialog box might open
behind the WAT for the first time. Once you bring the dialog box
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to the front, then after that the

dialog box will open in front

of the WAT.
3. This editor allows you to

change parameters that are | 4] Tme-Series Tabie

specific to a subbasin. For il summary Table

further detail on this editor, Profile Plot

reference the HMS User's - Profile Table ’/

Manual. Plot %vZ Iﬁ*
4. To close the HMS editor for

routing reaches (Figure 1.6) ~ Figure 1.5 gﬁgﬂ?&tﬁxz Element
click [&].

B HEC-HMS

Routing | Options

Basin Mame: Bald_Fagle
Element Mame: FISHI-SUSQU

Cescription: |Fishing Creek to Susg River confluence E

Downskreann: | Lock Haven SHE b [E
Fouting Method: | Muskingum W
LossiGain Methad: | --MNane-- W

Figure 1.6 HMS Editor — Routing Reaches

Junction Element

1. From the simulation map window, L= SR
right-click on an HMS junction P Edit Properties
model element on the schematic, a ﬁ’| Graph
shortcut menu will appear (Figure
1.7). From the shortcut menu click

A Time-5eries Table

F . TR

Edit Properties. A Summary Table

2. The HMS editor for a junction will P B
open (see Figure 1.8, page 1-5). Inthe Figure 1.7 Junction Element
Beta version of the WAT, this dialog Shortcut Menu

box might open behind the WAT for
the first time. Once you bring the dialog box to the front, then after
that the dialog box will open in front of the WAT.

3. This editor allows you to change parameters that are specific to a
junction. For further detail on this editor, reference the HMS User's
Manual.
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4. To close the HMS editor for junctions (Figure 1.8) click.

B HEC-HMS =3

Basin Mame: Bald_Eagle
Element Mame: Fishing Creek Jct

Description: |junckion of Bald Eagle Creel
Dawnstream; | FISHI-SUSQU v| (&)

Figure 1.8 HMS Editor - Junction

.2.2 ResSim

Whether you are right-clicking on a reservoir element, junction element,
or reach element, from the schematic there are various ResSim model
editors you can access. The following section describes those editors.

Reservoir Element
To edit ResSim model data at a reservoir:
1. From the simulation map window, right-click on a reservoir model

element on the schematic, a shortcut menu will appear (Figure 1.9).
From the shortcut menu, point to Reservoir, click Edit Properties.

Impack Area b [~ LLI
—
oir b ), Edit Praperties

Reservoir

N EI Release Decision Repu:u

B Plot
Ei Plat Power

Ei Plot Releases
Ei Plot Operations

Figure 1.9 Reservoir Element Shortcut Menu

2. The ResSim Reservoir Editor will open (see Figure 1.10, page I-6).
In the Beta version of the WAT, this dialog box might open behind
the WAT for the first time. Once you bring the dialog box to the
front, then after that the dialog box will open in front of the WAT.
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-'IT Reservoir Editor lg]

Reservoir Edt  Operations Zone Rule IF_Block

Resanair isayers V‘ Description |FosterJuseph Sayers Dam and Reservoir E]l E@ 1af1 I@@

| Physical| Drerations | obsewved Data.

Operation Set |FEMEIIAEMELEN ~ | Cegcription !Zones and Rules are based on the Master Manual for Reservoir RegulslJ{

Zane-Rules |';ri \Ioe. | Outages | Star. Credit | Dec. Sched || Pro

#% Top of Dam Operates Release Fram: Sayers-Main Gates

A Maximurm Pool —_— .
[l IncRelROC Rule Mame: | minRel4wa Description |Th|s rule is truly BOGUS - Its here to keep [
(Y inReldina ,
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Figure 1.10 ResSim — Reservoir Editor

3. This editor allows you 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.

4. Click OK, the Reservoir Editor (Figure 1.10) will close.

Junction Element
To edit ResSim model data at a junction:

1. From the simulation map window, right-click on a junction model
element on the schematic, a shortcut menu will appear (Figure 1.11).
From the shortcut menu, point to Junction, point to Edit
Properties, click ResSim.

Reach [ Plat
Impack Area bk .

- Plot Operations
Plat InflowfoukFlow

J Graph

J Time-3eties Table
J Summary Table

Figure 1.11 Junction Element Shortcut Menu
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4.

The ResSim Junction Editor will open (Figure 1.12). In the Beta
version of the WAT, this dialog box might open behind the WAT
for the first time. Once you bring the dialog box to the front, then
after that the dialog box will open in front of the WAT.

Name  |EIETEIEN | (Wa] B or7 D]

Description |Blanchard Gage is insignificantly downstream of Sayers' Outlet works so C]|

Infa | Local Flow | Rating Curve | Gbserved Datal

Strearn Station | 80066.4l|

Stream |Ba|d Eagle Creek

Tributaries

[ Outflow known during hindcast.

Label Position |gasT w

[ ok J[ canca | Apply

Figure 1.12 ResSim — Junction Editor

This editor allows you 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 ResSim User's Manual.

Click OK, the Junction Editor (Figure 1.12) will close.

Routing Reach Element

To edit ResSim model data at a routing reach:

1.

From the simulation

i i Reach b Edit Properties b
map window, right- i Properti

) 3 Craoss Section ¥ ]
click on a routing I P

reach model element .ﬁ @raph
on the schematic, a ] Time-Seies Table
shortcut menu will ] summary Table

»r"m Prafile Plak
.r'Pm Prafile Table

appear (Figure 1.13).
From the shortcut
menu, point to
Reach, point to Edit
Properties, click
ResSim.

Figure 1.13 Reach Element Shortcut Menu
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2. The ResSim Reach Editor will open (Figure 1.14). In the Beta
version of the WAT, this dialog box might open behind the WAT
for the first time. Once you bring the dialog box to the front, then
after that the dialog box will open in front of the WAT.

¥ Reach Editor §|

LN Fic .oy Gk Station o Mill Hall v | [1][a] 305 |m](n]

Description  [Musk of 20301 [J

Routing | Losses | Ohserved Data
() Constant Seepage (cfs)
() Seepage as a function of Flow

Flowicfs) Seepageicfs)

iy
[ox]
1

Seepage(cfs)
oo
1

T
2 4 B 8 10
Flaww(cfs)

[ ok || cancer |

Figure 1.14 ResSim — Reach Editor

3. This editor allows you 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 ResSim User's Manual.

4. Click OK, the Reach Editor (Figure 1.14) will close.

1.2.3 RAS — Cross Section Data Editor

To edit RAS model data at a cross section:

1. From the simulation map ¥ A T T
Reach ]

window, right-click on a

cross section model Cross Seckion k EJH Edit Properties
. . R —— :
element on the schematic, [ \ Cross Section Plot

a shortcut menu will Cross Section Table
appear (Figure 1.15).

From the shortcut menu, Figure 1.15 Cross Section Element
point to Cross Section, Shortcut Menu
click Edit Properties.

2. The RAS Cross Section Data Editor will open (see Figure 1.16,
page 1-9). In the Beta version of the WAT, this dialog box might




HEC-WAT User's Manual

Appendix | — Editing Model Data

Cross Section Data - Existing Conditions - GIS Data =63
Ext Edit Options Plot Help
River |BaldEage Creek = _opDeis | g [ 4+ g FlolOations B3| & I KeepPrevisPlols  Clear Prev |
Feach: [LaketoLook Hav v iver Sta.:[B1843.41 =141 Bald Eagle Cr. for the WCDS Project  Plan: Existing Conditions

Description |

Del Row s Ror o h Lengths 00

08 } o 1
g
o
oo v =
i o

1 58278 ] ,—J B30
1501 68233 o 0 -
3 67351 _ !
7501 GRS Main Channel Bank Stalions a5
78 BEE.03 Left Bank Right Bank.
102 £61.46 EC A
s T | 5,
o B9 Contaction Evpansion ]
123 w6733 i a—
13801 £55.49
138 55 o
141 55454

65412

70 #63.98
198 551.77
213 85071

21E01 BA0.53
246 649.9

Elevation (1)

awlm_‘*a
z
2

2

=

=

=
[N

0 1000 2000 3000 4000 5000 000
Sttion ()

Edit Station Elevation Data (ft)

Figure 1.16 RAS — Cross Section Data Editor

open behind the WAT for the first time. Once you bring the dialog
box to the front, then after that the dialog box will open in front of
the WAT.

This editor allows you 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 RAS User's Manual.
From the Exit menu, click Exit Cross Section Editor, the Cross
Section Data Editor (Figure 1.16) will close.

1.2.4 FIA — Impact Area Editor

To edit FIA model data at an impact area:

1.

From the simulation map
window, right-click on an
impact area model element |_"li Edit Properties
on the schematic, a shortcut B alternative Report

menu will appear (Figure \

1.17). From the shortcut \ [l impact Reponse Report
menu click Edit Properties. \ Comparisan Repart

Th? FIA !mpact Area . Figure 1.17 Impact Area Element .
Editor will open (see Figure Shorteut Menu

1.18, page 1-10).

In the Beta version of the WAT, this dialog box might open behind
the WAT for the first time. Once you bring the dialog box to the
front, then after that the dialog box will open in front of the WAT.
This editor allows you to change information about an FIA impact
area, add/change general information about an impact area, edit
information about damage functions and crop information, and edit
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B Impact Area Editor EJ
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Figure 1.18 FIA - Impact Area Editor

impact response information regarding the impact area. For further
detail on this editor, reference the FIA User's Manual.
4. Click OK, the Impact Area Editor (Figure 1.18) will close.

WAT Main Window

From the menu bar of the main WAT window, click Edit (Figure 1.19),
from this menu you can access various editors that are specific to the
software included in the program order for the study. For example, in

S Yiew Maps Compute Results  Tools  Window Help

P Crder... = 3 I
; ragrarn Order x . @ @ e B
ﬁ Alkernative and Simulation Manager, ..

1
g Model Linking Editor |}

i m

eteorologic Model

E FIA » Sirulation Fun
Reach To Stream Mapping

Figure 1.19 Edit Menu — Access to HMS Model Editors

Figure 1.19, point to HMS, the available commands allow you to execute
the HMS program, or access several specific editors from the HMS
program like the Basin Model Editor. 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.
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1.3.1 HMS

Basin Model
To edit HMS model data for a basin:

1. From the WAT main window, from the Edit menu (see Figure 1.19,
page 1-10), point to HMS, click Basin Model.

2. The HMS Basin Model Editor will open (Figure 1.20). In the Beta
version of the WAT, this dialog box might open behind the WAT
for the first time. Once you bring the dialog box to the front, then
after that the dialog box will open in front of the WAT.

E& HEC-HMS 3.2.0 Alpha [C:X...\My Documents\WAT_Studies_May2007Bald_EagleMhims\Bald_Eagle.hms]
File Edit Wiew Components Parameters Compute Resulbs Tools Help

DS " ¢ PFer Iy vBEE

| Bald_Eagle i

7 [ Basin Models

=
+--Ej Beach Ck Station
#-1& Beech Cresk H
# % BEECHFISHL
- Cf Blanchard
£ Fishing Crask Hw
{ G Fishing Creek Jct
# (&% FISHI-SUSGU
#- s Houssrvills Hy
£ h HOUSE-SPRIN

2 Basin Model [Bald_Eagle]

<

Components | Campute | Results

&) Basin Model

Name: Bald_Eagle
Description: |Bald Eagle Creek, PA.

(A

Grid Cell File: |C:\Documents and Settingsc| =
Lacal Flow: |Ma e
Flow Ratios: Mo b
Replace Missing: |Ha v
v

Unik Systemi LS, Customary

MNOTE 10008: Finished opening project "Bald Eagle” in directary "C:\Dacuments and Settingsiqohecprbiiy fad
DocumentsiwAT_Studies_May2007\6ald_Eaglethms” at time 165ep2007, 07:35:46,

MOTE 10179 Opened basin model "Bald_Eagle” at time 165ep2007, 07:36:21.

NOTE 10181: Opened control specifications "nowd3" at time 165ep2007, 07:36:21.

NOTE 10180: Opened meteorologic model "gagelnterp93" at time 165ep2007, 07:36:21,

Figure 1.20 HMS — Basin Model Editor

3. This editor allows you to change parameters that are specific to
HMS basin. For further detail on this editor, reference the HMS
User's Manual.

4. From the File menu, click Exit, the HMS Basin Model Editor
(Figure 11.20) will close.

Meteorologic Model
To edit the HMS meteorologic model for a study:

1. From the WAT main window, from the Edit menu (see Figure 1.19,
page 1-10), point to HMS, click Meteorologic Model.

2. The HMS Meteorologic Model Editor will open (see Figure 1.21,
page 1-12). In the Beta version of the WAT, this dialog box might
open behind the WAT for the first time. Once you bring the dialog

1-11
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5 HEC-HMS 3.2.0 Alpha [C:)...\My Documents\WAT Studies_May2007\Bald_EaglethmsiBald_Eagle. hms]
Eile Edt ‘Yiew Components Parameters Compute Results Tools Help
@S v ¢#QeasadPFe Ty soEEE
Bald_Eagle -~ ’

—_’ o B odsls #3 Basin Model [Bald_Eagle] DEX
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-5 FISHI-SUSQU
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-5 HOLISE-SPRIN v

Components | Campute | Results

&5 Meteorology Model | Basing

Name: gageInterp93
Description: Moy 93 event using gridded prec
Precipitation: | Gridded Precipitation -

Evapotranspiration: | --None--

v
Snowmelt: | --MNone-- -
v

Unit System: |U.5. Customary

MOTE 10008: Finished opening project "Bald Eagle” in dirsctory "CiDocuments and Settingsiaherprbiy ~
Dacuments\WWAT_Studies_May2007\Bald_Eagleibms" at time 165ep2007, 07:35:46.

MOTE 10179: Opened basin model "Bald_Fagle” at time 165ep2007, 07:36:21.

NOTE 10181: Opened control specifications "nov33" at time 165ep2007, 07:36:21.

MNOTE 10180: Opened meteoralogic model "gagelnterpd3” at time 165ep2007, 07:36:21,

Figure 1.21 HMS - Meteorologic Model Editor

box to the front, then after that the dialog box will open in front of
the WAT.

This editor allows you to edit parameters that have been defined for
the meteorologic model. For further detail on this editor, reference
the HMS User's Manual.

From the File menu, click Exit, the HMS Meteorologic Model
Editor (Figure 11.21) will close.

Simulation Run

To edit the defined parameters for an HMS simulation:

1.

2.

From the WAT main window, from the Edit menu (see Figure 1.19,
page 1-10), point to HMS, click Simulation Run.

The HMS Simulation Run Editor will open (see Figure 1.22, page
[-13). In the Beta version of the WAT, this dialog box might open
behind the WAT for the first time. Once you bring the dialog box
to the front, then after that the dialog box will open in front of the
WAT.

This editor allows you to edit parameters that have been defined for
an HMS simulation run. For further detail on this editor, reference
the HMS User's Manual.

From the File menu, click Exit, the HMS Simulation Run Editor
(see Figure 11.22, page 1-13) will close.

Reach to Stream Mapping

To edit the geographic location of HMS reaches:
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Figure 1.22 HMS - Simulation Run Editor

1.  From the WAT main window, from the Edit menu (see Figure 1.19,
page 1-10), point to HMS, click Reach To Stream Mapping.

2. The HMS Reach to Editor will open (Figure 1.23). This editor is
not from HMS, but from the WAT. Since the current version of

H HMS Reach to Stream Editor,

X

Simulation: yithout Project Conditions-1993 Flood |
Run: [Run 1 v
Reach Stream Upstream&tation DownstreamStation
MILES-S5AYER Bald Eagle Creek w 14981743 80080.61
MARSH-BEECH Bald Eagle Creek w T48487.7 653215
BEECH-FISHI Bald Eau_le Creak v B5321.8 261622
FISHI-SLISQL Bald Eagle Creek b 261622 5905.118
HOLUSE-SPRIM Spring Creek b 53032.14 0.0
0K [ cancel || appy |
—

Figure 1.23 HMS Reach to Stream Editor

HMS does not know about the coordinate system that the WAT has
for a study, this editor allows you to enter information that will give
the HMS model elements the correct geographic location on the

schematic.

3. Click OK, the HMS Reach to Stream Editor (Figure 11.23) will

close.

[.3.2 ResSim

Time Step Information

To edit time step and lookback duration for ResSim model alternatives:
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1. From the WAT main window, from the Edit menu (Figure 1.24),
point to ResSim, click TimeStep Information.

Wigw Maps Compute Results  Tools  Window  Help

Program Order. .. O 3
3 e AP E R =
ﬂ Alkernative and Simulation Manager ...
If\rvh:u:hal Linking Editar

]

5 Res EI Cpen Ressim

&ﬂ RAS TimeStep Information
ﬂ FI& ¥ Edit Reservairs
Edit Reaches

Edit: Junctions
Edit Diversions

Edit State Yariahles

Edit Alternatives
Edit Run Infa...

Figure 1.24 Edit Menu — Access to ResSim Model Editors

2. The TimeStep Information dialog box will open (Figure 1.25).
This editor is not from ResSim, but from the WAT. The TimeStep
Information dialog box allows you to adjust the time step and
lookback duration for ResSim model alternatives if necessary.

Eﬁ TimeStep Information

Alternative | Description TimeStep Lookback Duration
StdOpMaoDiv 1 Hour w 1
ReCpMoliv 1 Hour w 1

Ok

Figure 1.25 TimeStep Information Dialog Box

3. Click OK, the TimeStep Information dialog box (Figure 11.25)
will close.

Reservoir Editor
To edit ResSim model data at a reservoir:

1. Fromthe WAT main window, from the Edit menu (Figure 1.24),
point to ResSim, click Edit Reservoirs.

2. The ResSim Reservoir Editor will open (see Figure 1.10, page 1-6).
This editor allows you to change physical data requirements for the
reservoir, change the operation sets for a reservoir, and specify
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observed data if needed. For further detail on this editor, reference
the ResSim User's Manual.

3. Click OK, the Reservoir Editor (see Figure 1.10, page 1-6) will
close.

Reach Editor

To edit ResSim model data at a reach:

1. From the WAT main window, from the Edit menu (see Figure 1.24,
page 1-14), point to ResSim, click Edit Reaches.

2. The ResSim Reach Editor will open (see Figure 1.14, page 1-8).
This editor allows you 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 ResSim User's Manual.

3. Click OK, the Reach Editor (see Figure 1.14, page 1-8) will close.

ResSim Editor

To edit ResSim simulation information:

1.  From the WAT main window, from the Edit menu (see Figure 1.24,
page 1-14), point to ResSim, click Edit Run Info.

2. The ResSim Editor will open (Figure 1.26). This editor allows you
to edit options that will affect the way ResSim will compute. Also,
from this editor you can also access all of the individual ResSim
editors. For further detail on this editor, reference the ResSim
User's Manual.

? ResSim Editor
Alternative: | stgopMoDiv
Cescription: LJ

Compute Optians

Compute Unregulated Flows Pligey Cwimpitei el

) Period Average
Compute Holdouts
#) Instantaneous

LogLewvel, |3

[ Reseminirs ” Junctions ” Reaches ” Diversions ]
l

Alternative Editor ” Systermn Operations ” Overridas l

0] 54 Cancel

Figure 1.26 ResSim Editor
3. Click OK, the ResSim Editor (Figure 1.26) will close.
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1.3.3 RAS

Geometric Data
To edit geometric data associated with a RAS model alternative:

1. From the WAT main window, from the Edit menu (Figure 1.27),
point to RAS, click Geometric Data.

N Yiews Maps Compute  Results Tools  indow  Help

; Program Order, ., " .‘ @ @ gy :
@ Alkernative and Simulation Manager. ..
f Maodel Linking Editor :

el HMs 3
Bl Ressim b

Open RAS

N g s
Steady Flow Data

Quasi-Unsteady Flow Data

Unsteady Flow Data
Sediment Data
\Water Quality Data
Plan Data

Figure 1.27 Edit Menu — Access to RAS Model Editors

2. The RAS Geometric Data Editor will open (Figure 1.28). In the
Beta version of the WAT, this dialog box might open behind the
WAT for the first time. Once you bring the dialog box to the front,
then after that the dialog box will open in front of the WAT.
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Figure 1.28 RAS — Geometric Data Editor
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3. This editor allows you to edit parameters that have been defined for
the geometric data for a RAS model alternative. For further detail
on this editor, reference the RAS User's Manual.

4. From the File menu, click Exit Geometry Data Editor, the RAS
Geometric Data Editor (see Figure 1.28, page 1-16) will close.

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 (see Figure 1.27,
page 1-16), point to RAS, click Steady Flow Data.

2. The RAS Steady Flow Data Editor will open (Figure 1.29). In the
Beta version of the WAT, this dialog box might open behind the
WAT for the first time. Once you bring the dialog box to the front,
then after that the dialog box will open in front of the WAT.

twaiky Flures Data - DS iy, pliss ok prafili

i Sheady fow 518 101 the profies Jeit]

Figure 1.29 RAS - Steady Flow Data Editor

3. This editor allows you to edit parameters that have been defined for
the steady flow data for a RAS model alternative. For further detail
on this editor, reference the RAS User's Manual.

4. From the File menu, click Exit Flow Data Editor, the RAS Steady
Flow Data Editor (Figure 1.29) 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 (see Figure 1.27,
page 1-16), point to RAS, click Quasi-Unsteady Flow Data.

2. The RAS Quasi Unsteady Flow Editor will open (see Figure 1.30,
page 1-18). In the Beta version of the WAT, this dialog box might
open behind the WAT for the first time. Once you bring the dialog
box to the front, then after that the dialog box will open in front of
the WAT.
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File Help
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Figure 1.30 RAS - Quasi Unsteady Flow Editor

3. This editor allows you to edit parameters 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 RAS
User's Manual.

4. Click OK, the RAS Quasi- Unsteady Flow Editor (Figure 1.30)
will close.

Unsteady Flow Data

To edit unsteady flow data associated with a RAS unsteady flow model
alternative:

1. Fromthe WAT main window, from the Edit menu (see Figure 1.27,
page 1-16), point to RAS, click Unsteady Flow Data.

2. The RAS Unsteady Flow Editor will open (see Figure 1.31, page
[-19). In the Beta version of the WAT, this dialog box might open
behind the WAT for the first time. Once you bring the dialog box
to the front, then after that the dialog box will open in front of the
WAT.

3. This editor allows you to edit parameters that have been defined for
the unsteady flow data for a RAS unsteady flow model alternative.
For further detail on this editor, reference the RAS User's Manual.

4. From the File menu, click Exit, the RAS Unsteady Flow Editor
(see Figure 1.31, page 1-19) will close.
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Unsteady Flow Data
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Figure 1.31 RAS - Unsteady Flow Data Editor

Sediment Data

To edit sediment data associated with a RAS model alternative:

1.

2.

From the WAT main window, from the Edit menu (see Figure 1.27,
page 1-16), point to RAS, click Sediment Data.

The RAS Sediment Data Editor will open (see Figure 1.32, page
[-20). In the Beta version of the WAT, this dialog box might open
behind the WAT for the first time. Once you bring the dialog box
to the front, then after that the dialog box will open in front of the
WAT.

This editor allows you to edit parameters that have been defined for
the sediment data for a RAS model alternative. For further detail on
this editor, reference the RAS User's Manual.

From the File menu, click Exit, the RAS Sediment Data Editor
(see Figure 1.32, page 1-20) will close.

Water Quality Data

To edit water quality data associated with a RAS model alternative:
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Figure 1.32 RAS - Sediment Data Editor
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1. From the WAT main window, from the Edit menu (see Figure 1.27,
page 1-16), point to RAS, click Water Quality Data.

2. The RAS Water Quality Data Editor will open (Figure 1.33). In
the Beta version of the WAT, this dialog box might open behind the
WAT for the first time. Once you bring the dialog box to the front,
then after that the dialog box will open in front of the WAT.

B vater Quality Data

File Wiew Help
File Information
= Description:
= Y
"\ Bald Eagle Creck Lake to Lo
IC Initial Conditions
EH Dispersion Coefficients
@ Meteorology D atasets
. DObserved Data Minirnur Water Quality Cell Length: {300 Set .. | [maw=2337.37 min=316.24)  Show Table ...
|
2056852.00, 35311210
< | 3

Figure 1.33 RAS — Water Quality Data Editor

3. 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 RAS User's Manual.

4. From the File menu, click Exit, the RAS Water Quality Data
Editor (Figure 1.33) will close.

Plan Data

To edit plan data associated with a RAS model alternative:
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1.3.4 FIA

From the WAT main window, from the Edit menu (see Figure 1.27,
page 1-16), point to RAS, click Plan Data.

The RAS Steady Flow Analysis Editor will open (Figure 1.34). In
the Beta version of the WAT, this dialog box might open behind the
WAT for the first time. Once you bring the dialog box to the front,
then after that the dialog box will open in front of the WAT.

Steady Flow Analysis

File ©Options Help
Plan: |[Existing Conditions Shot|D  |EsistingCon
Geometry File : |E:-:isting Conditions - GIS Data ﬂ
Steady Flow File : |DSS data, daily, plus peak prafile ﬂ
Flow Regime Plan Description :
f* Subcritical B
(" Supercritical
" Mined
E CURPTE |
Enter to compute water surface profiles

Figure 1.34 RAS - Steady Flow Editor

This editor allows you to edit parameters that have been defined for
the plan data for a RAS model alternative. For further detail on this
editor, reference the RAS User's Manual.

From the File menu, click Exit, the RAS Steady Flow Editor
(Figure 1.34) will close.

Global Data Edtior

To edit the global data associated with an FIA model alternative:

1.

2.

From the WAT main window, from the Edit menu (see Figure 1.35,
page 1-22), point to FIA, click Global Data.

The FIA Global Data Editor will open (see Figure 1.36, page
[-22). In the Beta version of the WAT, this dialog box might open
behind the WAT for the first time. Once you bring the dialog box
to the front, then after that the dialog box will open in front of the
WAT.

This editor allows you to edit the global data that has been defined
for an FIA model alternative. For further detail on this editor,
reference the FIA User's Manual.
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Figure 1.35 Edit Menu — Access to FIA Model Editors
4. Click OK, the FIA Global Data Editor (Figure 1.36) will close.

¥ |Bald Eagle - Global Data Editor E|

MNarme: Soybeans Add ] ’ Delete ]
Description: Soyheans

Yield Per Acre: 43 | First Plant Date: 1 EMAY

Unit: Bushel + | Full Yield Date: 15U

Unit Price Yalug §: 6. 5| LastPlanting Date: | gu o

Harvest Costitere §: 25| End of Harvest Date: | agnoy

Addnl Losses % Total: 5| Dryout Period (days): 14

() Primary Crap (O Secondary Crop

| Define crop Loss Function... |

[ Ok ” Cancel ]

Figure 1.36 FIA — Global Data Editor

Impact Area Editor
To edit impact area data associated with an FIA model alternative:

1. From the WAT main window, from the Edit menu (Figure 1.35),
point to FIA, click Global Data.

2. The FIA Impact Area Editor will open (see Figure 1.18, page
I-10). In the Beta version of the WAT, this dialog box might open
behind the WAT for the first time. Once you bring the dialog box
to the front, then after that the dialog box will open in front of the
WAT.

3. This editor allows you to change information about an FIA impact
area, add/change general information about an impact area, edit
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information about damage functions and crop information, and edit
impact response information regarding the impact area. For further
detail on this editor, reference the FIA User's Manual.

Click OK, the Impact Area Editor (see Figure 1.18, page 1-10)
will close.

Alternative Editor

To edit data associated with an FIA model alternative:

1.

2.

4.

From the WAT main window, from the Edit menu (see Figure 1.35,
page 1-22), point to FIA, click Alternative.

The FIA Alternative Editor will open (Figure 1.37). In the Beta
version of the WAT, this dialog box might open behind the WAT
for the first time. Once you bring the dialog box to the front, then
after that the dialog box will open in front of the WAT.

% Alternative - Without Project Conditions

Yaraible D55 File APart B Part C Part O Part F Part
Savers Stage sharedirevBE... Sayers-Pool |Eley THOUR Without Pro...
Bald Eagle Total |Flow sharedirevBE... Bald Eagle... |Flow THOUR Without Pro...
hill Hall Flowy sharedirevBE... ntill Hall Flow THOUR ‘Without Pre..
Blanchard Flow sharedirevBE... Elanchard  |Flow THOUR Without Pr....
Beech Ck Station  |Flow sharedirevBE... Eeech Ck... |Flow THOUR Without Pr....
[ ok [ cancel |

Figure 1.37 FIA — Alternative Editor

This editor allows you to change information about an FIA model
alternative. For further detail on this editor, reference the FIA
User's Manual.

Click OK, the Alternative Editor (Figure 1.37) will close.

Compute Project Benefits

To set the compute project benefits for an FIA model alternative:

1.

2.

From the WAT main window, from the Edit menu (see Figure 1.35,
page 1-22), point to FIA, click Edit Run Info.

The FIA Compute Project Benefits dialog box will open (see
Figure 1.38, page 1-24). In the Beta version of the WAT, this dialog
box might open behind the WAT for the first time. Once you bring
the dialog box to the front, then after that the dialog box will open
in front of the WAT.
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This dialog allows you to
compute project benefits for
an FIA model alternative. For Compute Project Benefits
further detail on this editor, [

reference the FIA User's

Manual. Figure 1.38 FIA — Compute Project
Click OK, the Compute Benefits Dialog Box
Project Benefits dialog box

(Figure 1.38) will close.

¥ Compute Project Benefits E|

Ok H Cancel ]
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Appendix J

HEC-ResSim Plots

Plots offer an array of information that will assist you with reviewing your
data in HEC-WAT. HEC-RAS and HEC-HMS have their own plotting
capabilities. For further details you will need to see the HEC-RAS User's
Manual and the HEC-HMS User's Manual. FIA currently does not nave
any data being displayed graphically.

HEC-ResSim does have data displayed graphically, and its plotting
capability is based on the plotting capability available in HEC-DSSVue.
This appendix covers some of the capabilities of plots within the WAT.
For more detail, see the HEC-DSSVue User's Manual.

J.1 ResSim Plot Window

The Plot window provides tools that facilitate the viewing of ResSim data.
The main window and the different components for the Plot window are
illustrated in Figure J.1. The Title Bar contains the name of the location

Title Bar

& Beech Creek Sta
Menu Bar File Edit  Wiew

" | [ Pointer /Selector Tool
15

Zoom Tool —I@ 194

Stage (ff)
T

o T T T T T T T T
o 14 21 28 5 12 19 26
| How1293 | Dec1993
e Biech Creek Sta DCP-rew Stage e Baizh Creek 5ta DCP-raw Stage

Beech Creek Sta OCP-rew Flow-Reg

Figure J.1 Plot Window

Beech Creek Sta DCP-raw Flow-Reg

J-1
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J.1.1

J.1.2

that the data represents. For example, in Figure J.1 (page J-1), the plot is
illustrating the raw and revised data for stage and flow at a location called
Beech Creek Sta.

Menu Bar

Following is an overview of the Menu Bar (see Figure J.1, page J-1) for
the Plot window. The commands available from the menus will facilitate
the viewing and customizing of plots.

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, Copy to Clipboard, Print,
Page Setup, Print Preview, Print Multiple, and Close.

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.

Edit  From this menu you can customize the plot. Available
commands are: Plot Properties, Configure Plot Layout,
Default Line Styles, and Default Plot Properties.

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.

Tools

The Tools appear in a toolbar on the left side of the Plot window (see
Figure J.1, page J-1). The tools change the appearance of the mouse, as
well as the functionality of the mouse:

ll Pointer/Selector Tool

With the Pointer/Selector Tool, you can access shortcut menus that allow
you to customize features of your plots using the plot editing tools.

Q] zoom Tool

The Zoom Tool allows you to view data closely at a specific time. To
zoom in, hold the mouse button down and outline the area you want to
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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.

J.2 Customizing ResSim Plots

J.2.1 Overview

From the Plot window several editors allow you to configure default
properties for all plots as well as customize individual plots. Figure J.2
shows the features plot area that can be configured.

Title of Plot Marker
T Beech Creek Sta
File Edit View
Panel . i > Beech Creek Station
Background >
Color 15
144
) 135
Curve/Line — >
Label G-
abe > 8 107
(5]
9..
8_ \\—.\_n‘
?“
B
Spacer: >
. 10000
Viewport >
20004
% B000+
Callout o eech Creek Sta DCP-rev Flow-Req
= An0n04 28 Movember 1993, 23:33, 7109.78]
o
w
20004
. _/ 0 T T T T T T T T
Axis > 7 14 21 28 4] 12 19 26
| Nov1993 | Dec1993
Legend » — Beech Creek $ta DCP-rew Stage e Be@ch Creek Sta DCP-raw $tage
e Hewch Creeh Sta DCP-rew Flow-Reg Beech Creek Sta DCP-raw Flow-Reqg

Figure J.2 Elements of the Plot Window

You can add a title to all plots or to individual plots.
You can add markers on the X- and Y -axes and customize
the appearance of these markers.

Panel Background Color
You can specify the background color of the plot window
(light grey is the default) for all plots only.

Title
Marker
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Curve/Line Properties

Label
Spacer

Viewport

Callout

AXis

Legend

All Plots

You can choose the line and point styles, add labels, and
specify symbols to indicate quality.

You can add borders and backgrounds to axis and legend
labels.

You can specify the distance between viewports, between
a viewport and the legend, and the width of side margins.
You can customize the border around the viewport, the
background color and pattern, and the appearance of
gridlines. You can also specify the number, size, and
content of viewports.

You can add descriptive callouts at specific points along a
line.

You can specify either a linear or log axis type, specify the
axis scale, and customize tic marks.

You can add titles to the plot legend and specify whether
the legend appears below or to the right of the plot.

You can customize all the plots for an entire watershed. From the Plot
window (see Figure J.1, page J-1), from the Edit menu, there are two
commands - Default Line Styles and Default Plot Properties. These
commands will allow you to customize all new plot windows that will be
accessed for a watershed.

Default Line Style Options

The Default Line Style Options dialog box (Figure J.3) is specifically for
adjusting the curves (lines) in all of your plots. It allows you to add curve
(line) types, change the color and fill of the curves (lines), and add labels

T Default Lina Style Options E=E

Elev
Ebgre-Zong
Elev-Zone
Elirv-Zong
Elev-Zone
Elirv-Zong
Flow
Flow
Flow
Flow
Flow

Flow

Opened jusr

Ling Strles | | [Une | Labun | Defouts

Elen aLL

Elev ALL

Calor I csrkpreen v -
Syl -

Ebey ALL
Eev ALL

Fill: (& None O Below () Above =

-
_—

Type: ) Stepped (5 Linear

Ebey ALL
Eev ALL
Ebey ALL
Ebev ALL
Ebey ALL
Elirv. ALL

] [ [ Interpodate for méesing values
Edev ALL
Elirv. ALL
Flow AL
Flow ALL
Flow ALL
Flow AL

Sample
Flow ALL

Blafa]afa]afa]afafa]afa]afa]a]a]a]a]q]

Flow AL

siqOnecpriiAN; neStyles.config

Figure J.3 Default Line Style Options Dialog Box
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for the curves (lines) for all plots. 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 (see Figure J.3, page J-4) you can set the color, style,
and weight for your curves (lines) in all plots. If the curves have points,
you can also set the style, color, and fill color for the points on your curves
in all plots.

From the Default Line Style Options dialog box (see Figure J.3, page
J-4) you can also add labels to the curves and adjust the position of the
label (Label tab) for all plots. You can manually adjust the maximum and
minimum values for your X-axis, set viewport weight, and reverse the
X-axis (Defaults tab) for certain curve types such as Precip.

Default Plot Properties

The Default Plot Properties dialog box (Figure J.4) allows you to
configure allows you to set all of the other properties of your plots. The
worksheets for this dialog box allow you to make adjustment to the
viewport, add a title for all plots, adjust grids, labels, axes, marker lines,
and legend, change the color of the panel background, change the layout
of the legend, and adjust the size of the spacer.

& Default Plot Properties @

fT Title | Grids | Lahels | Axis | Marker Lines | Legend | Misc.

Border Background
) Mane &) Mane
(# Custom () Custom

Color: | black 5 [ Jwhite

Strle: ——— 4 ]

Wieight: -
Sample

[ QK ] [ Apply ] [ Cancel

Figure J.4 Default Plot Properties Dialog Box

To add a title for all plots:

N S

Open a Plot window (see Figure J.1, page J-1).
From the Edit menu, click Default Plot Properties.

The Default Plot Properties dialog box will open (Figure J.4).
Click the Title tab; the Default Plot Properties dialog box will

now display the Title worksheet (see Figure J.5, page J-6).

J-5
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E Default Plot Properties @
viewport| Title | Grids | Labels | Axis | Marker Lines | Legend | Misc.
) Mane
&) Custom
Title Barder
Title: Bald Eagle Creek Watershed O Hone
&) Custam
Color: | back 5
Style: w
Weight: v
Background
Allgnment: |center v ®iid
Size: 14 ﬂ ) Custom
I e
i —
‘ Sample Text 100
[ ok J[ v [ caneel |

Figure J.5 Default Plot Properties Dialog Box — Title Worksheet

5. To add atitle, click Custom. In the Title box enter a title that will
appear on all of the plots in the watershed. You can align the title,
adjust the font size, add a border with color, and add a color
background to the title.

6. Click Apply, the title will now appear on all plots.

7. Click OK, the Default Plot Properties dialog box will close, and
all plots will display the title you entered.

To change the panel background color for all plots:

=

Open a Plot window (see Figure J.1, page J-1).

From the Edit menu, click Default Plot Properties.

3. The Default Plot Properties dialog box will open (see Figure J.4,
page J-5).

4. Click the Misc tab; the Default Plot Properties dialog box will
now display the Misc worksheet (see Figure J.6, Page J-7).

5. To change the panel background color of the plot, from the Panel
Background Color list, select a color.

6. Click Apply, to view the change, you must close the Default Plot
Properties dialog box, close the Plot window, and then reopen the
Plot window.

7. Click OK, the Default Plot Properties dialog box will close, and

all plots will display the title you entered.

N

J.2.3 Individual Plots

To customize individual plots that you are displaying (see Figure J.1, J-1)
you can either use two dialog boxes, or using shortcut menus to make
changes through individual editors. The two dialog boxes are available
from the Edit menu; there are two commands — Plot Properties and
Configure Plot Layout.
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& Default Plot Properties E]

Viewport| Title | Grids | Labels | Axis | Marker Lines Legend|f'-'1i513.|

Panel Backaround Calor | | Detault V|

Legend Layout
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Figure J.6 Default Plot Properties Dialog Box — Misc Worksheet

Individual Plot Properties

The Plot Properties dialog box (Figure J.7) allows you to configure
multiple display properties of an individual plot. This includes the border
and background patterns of the viewport; add a title to the plot; adjust the
gridlines of the plot; edit the titles, tic marks, and scale of an axis; adjust

T Beech Creek Sta Properties @
@ 1,13

SelectViewport PR

|CUNES|A}<|5 Title | Gridlines | Patterns | Marker Lines | Legend | Misc

(SN0 B eech Creek Sta DCP-rev Stage )
Beech Creek Sta DCP-raw Stage =
|W\ Quality Symbols
Line Point
) Mane ® Mone
@ Custom O Custom
Calor: (w1
stje
welght

Fill: & Mone O Below () Ahove I:H

|

Type: O Stepped @ Linear ‘ |

[ Interpolate far missing values

Missing Yalue Symbols ‘ |
(=) Nons ‘ |
O Custom

Sample

il

Figure J.7 Individual Plot Properties Dialog Box
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the style, add points, and add quality symbols for curves; adjust the color,
add labels, and position of marker lines; add a title, icon, and move the
legend; change the color of the panel background; adjust the layout of the
legend; and, the size of the spacer.

To change the gridlines of an individual plot:

el N S

Open a Plot window (see Figure J.1, page J-1).

From the Edit menu, click Plot Properties.

The Plot Properties dialog box will open (see Figure J.7, page J-7).
The Title Bar displays the name of the location that data is being
plotted.

If your plot has multiple viewports, the Select Viewport list
displays the viewport where you're editing is taking place.

Click the Gridlines tab; the Plot Properties dialog box will now
display the Gridlines worksheet (Figure J.8).

= Beech Creek Sta Properties @

Select Wiewport:
Curves | Axis || Title| Gridlines | Patterns | Marker Lines | Legend | Misc.
Major ¥ Grid Major Y Grid
) Mone () Mane
(# Custam (® Custom
Color: [ light gray v Color. [ Jlight gray v
Style: w Style: v
Weight: w Wieight: v
Minar X Grid Minor Y Grid
) Mane (%) Mone
) Custam () Custam
[ Jriahtoray [ Jlightgray

Figure J.8 Individual Plot Properties Dialog Box — Gridlines Worksheet

To change the color and style of the X-axis gridlines, from the
Major X Grid box, click Custom. From the Color list select the
color you want. You call also change the style of the grid from the
Style list. You can also change the Y-axis from the Major Y Grid
box. By default the minor gridlines for each axis is set to off, but
by clicking Custom in each box you can turn the minor gridlines on
for your plot.
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Click Apply, the color changes and style changes you made will
now be reflect on the gridlines of your plot.

Click OK, the Plot Properties dialog box (see Figure J.8, page J-8)
will close.

Configure Plot Layout

The Configure Plot dialog box

(Figure J.9) allows you to e rr——

customize the layout of an Sl viewport (1.1 (50%

individual plot. You can add and ) §T/L\iﬂE\;e}n\;ga(tf:t)reekBtaDCF'—rawBtage

remove axes, arrange the order of | e e )

viewports, add and remove " Beech Crosk Sl DCP.an Flove g =

viewports, and set the weight of jYA EEE0H O STATION NODUS0 FLOYY

viewports. The plot components

are displayed in a tree structure. (o | [ oo ]
] Figure J.9 Configure Plot Dialog Box

To add a viewport to an

individual plot:

1. Open a Plot window (see Figure J.1, page J-1).

2. From the Edit menu, click Configure Plot Layout.

3. The Configure Plot dialog box will open (Figure J.9).

4. From Edit menu, click Add Viewport. A new viewport will be
added to the bottom of the tree.

5. You now need to add data from one of the other viewports to your
new viewport. If you do not add data, the 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.

6. For example (Figure J.10), from Viewport (2,1), select BEECH JCT
OBS FLOW. The down move arrow on the right-side of the
Configure Plot dialog box
becomes active. Click the  |* =
down move arrow, the Bmiinem
selected curve moves to the |~ ¥ s Bk saooran se
new viewport, Viewport sgﬁﬁ?ﬁ%&m N
(3.1). TRt "

7. Click Apply, the plot will S venoyme o Forecact
now have an additional R
viewport that displays the p—— e L e
curve that was moved. Figure J.10 Added Viewport with Data

8. Click OK, the Configure

Plot Editor (Figure J.10) will close, and your plot will display the
changes that were made.
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Shortcut Menus

When you want to edit a specific property of a plot without using the
Individual Plot Properties dialog box (see Figure J.7, page J-7), you can
use individual plot property dialog boxes instead. To access these dialog
boxes, select the Pointer/Selector tool, right-click on the element of the
plot that (see in Figure J.2, page J-3) you want to edit, from the shortcut
menu that appears, click Edit Properties.

Edit Title Properties
To add a title to an individual plot:

1. Right-click on the Plot window where the title is displayed or
would be displayed (Figure J.11).

= Beech Creek Sta
File Edit Wiew

15 T Title
@ iy
12 |
~ 12 |

Figure J.11 Plot Title Shortcut Menu

2. From the shortcut menu, click Edit Properties.
3. The Edit Title Properties dialog box will open (Figure J.12).

E Edit Title Properties E]
) Mone
@) Custom
Title Eorder
Title Beech Creek STation ©hlond
O Custom
[
Background
Alignment  Cant v
enter @ None
Size 14 i‘ O Custam
[
Sample
|
Sample Text Tan
I Ok I [ Apply ] [ Cancel

Figure J.12 Edit Title Properties Dialog Box

4. Click Custom, in the Title box, enter the title for the individual
plot. From this dialog box you can also set the alignment, the size
of the font, and add a border and background colors to the title.
Click Apply, the title will now be displayed on the plot.

Click OK, the Edit Title Properties dialog box (Figure J.12) will
close.

oo

J-10
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Edit Marker Lines Properties
To edit the maker lines of an individual plot:

1. Right-click on the Plot window where the marker line is displayed
(Figure J.13).

& Beech Creek Sta
File Edit Wiew

14

Qo |
13 Marker Line
12
" Delete
10

Figurg J.13 Marker Line Shortcut Menu

age ()

no

From the shortcut menu, click Edit Properties.
3. The Edit Marker Line

Properties dialog box E Edit Marker Line Properties @
will open (Figure J.14). Style | Labelivalue
4. To change the style of Line
the marker line, you O None
need to work from the @ Custom

Style worksheet. This ,
worksheet should be the color —— <
default. You can change Sl L
the color, style, and Weight - ——— hd
weight of the marker ©Fill None
line. You can also add O Fill Above
fill if you wish. O Fill Below

5. If youwantto add a I o '=ck
label to the marker line, I
click the Label/Value
tab. From the Sample
Label/Value worksheet, | ===~~~ ~~"~"~"~"~"7""~—77~
you can add a label, the
alignment of the label, [
and the placement of the
label along the marker ~ Figure J.14 Edit Marker Line Properties
line. Dialog Box

6. If your plot has more than one viewport, you will have to set marker
line properties for each viewport.

7. Click Apply, the changes to the marker line will now be displayed
on the plot.

8. Click OK, the Edit Marker Line Properties dialog box (Figure
J.14) will close.

ok || apey || cancer |

J-11
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Edit Curve Properties
To edit the curves of an individual plot:

1. Right-click on the Plot window where a curve is displayed (Figure
J.15).

& Beech Creek Sta E]@E]

File Edit View

E 14
@ 14

T
|
|

12 I
|
|
|
|
i

VAR 5

Beech Creek Sta DCP-raw Stage

Add Callout
Hide Callouts

Stage ()

Clear Callouts

8
Figure J.15 Curve Shortcut Menu

2. From the shortcut menu, click Edit Properties.
3. The Edit Curve Properties dialog box will open (Figure J.16).

& Edit Curve Properties E]

{| Label | Quality Symbols

Line Fuoint

) Nane ) MNane

&) Custom ) Custam
Calat: [ = |
syle [ v
weight  —— 3
Fill: & Mane O Below O Above I:Ij

| I

Type: () Stepped (&) Linear | |

[ Interpolate far missing values

Missing Value Symbols | |

(® Mone | |
) Custom
Sample
| ok ][ apew |[ cancer |

Figure J.16 Edit Curve Properties Dialog Box

4. To change the style of the curve, you need to work from the Style
worksheet. This worksheet should be the default. You can change
the color, style, and weight of the curve. You can also add fill if
you wish.
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The data that creates the curves in your plots could have quality
attached to it. This means the data has been checked to see if what
CWMS received is correct. If you want you can have the curves
display their quality. Click Quality Symbols tab, from the
worksheet you can set the symbol and color for each type of quality
that is provided by CWMS.

If your plot has more than one curve, you will need to edit
properties for each curve individually.

If your plot has more than one viewport, you will have to set curve
properties for each viewport.

Click Apply, the changes to the marker line will now be displayed
on the plot.

Click OK, the Edit Curve Properties dialog box (see Figure J.16,
page J-12) will close.

To add a callout to a curve of an individual plot:

1.

2.
3.
4

Right-click on the Plot window where a curve is displayed (see
Figure J.15, page J-12).

From the shortcut menu, click Add Callout.

The Add Callout dialog box will open (Figure J.17).

Enter the callout you want in
the Callout Text box.

Click Apply, the changes to @ Callout Text
the marker line will now be

displayed on the plot.

C|.|Ck OK, the_ new callout Figure J.17 Add Callout Dialog Box
will now be displayed on the

plot and the Add Callout dialog box (Figure J.17) will close.

Add Callout

Edit Axis Title Properties

To edit the appearance of axis titles for an individual plot:

1.

Right-click on the Plot window where the axis titles are displayed
(Figure J.18).

i|Beech Creek Sta EJ@EI

File Edit Wiew

@ 1?

z
& G2d Label
i %

Figure J.i8 Axis Title Shortcut Menu
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2.
3.

From the shortcut menu, click Edit Properties.
The Edit Label Properties dialog box will open (Figure J.19).

& Edit Label Pro perties

Eorder Background
@ Hang (*) Mone
1 Custom ) Custom
[ I e
—— |
Sample
[ Ok 1 [ Anply ] [ Cancel ]

Figure J.19 Edit Label Properties Dialog Box

To give an axis title a border, in the Border box, click Custom.
You can set the color, style, and weight of the border around the
axis title.

To give an axis title a background color, in the Background box,
click Custom. You can set the color and the pattern of the
background for the axis title.

Click Apply, the axis title will now be displayed with whatever
changes you made.

Click OK, the Edit Label Properties dialog box (Figure J.19) will
close.

Edit Spacer Properties

To edit the spacer properties for an individual plot:

1.

o

Right-click on the Plot window where the spacer is (Figure J.20)
located on the plot. Spacers are between viewports, on either side
of each viewport, and the top of the plot.

7
& I

Spacer
1DDDDj I
annn | /\

Figure J.20 Spacer Shortcut Menu

From the shortcut menu, click Edit Properties.
The Edit Spacer
Properties dialog box
will open (Figure
J.21).

Enter the size of the Lok J[ aeey J[ cancel |
spacer in pixels in the
Size in Pixels box.

= Edit Spacer Properties

Figure J.21 Edit Spacer Properties Dialog Box
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5. Click Apply, the changes you made to the spacer will appear on the
plot.

6. Click OK, the Edit Spacer Properties dialog box (see Figure J.21,
page J-14) will close.

Edit Viewport Properties
To edit the viewports of an individual plot:

1. Right-click on the Plot window where a viewport is displayed
(Figure J.22).

i Beech Creek Sta
File Edit Wiew

I

@ 14 |
13 Wigwport |

12 Edit Properties I

11 Add Marker » |

10 |

Figufe J.22 Viewport Shortcut Menu

age

2. From the shortcut menu, click Edit Properties.
3. The Edit Viewport Properties dialog box will open (Figure J.23).

& Edit Viewport Properties
| 5| Gridlines
Border Background
) MNone (&) None
&) Custom ) Custom
Color: | back v [ Jwhite
Style: —— ¥ L
Wieight: L
Sample
[ QK ] ’ Apply ] ’ Cancel ]

Figure J.23 Edit Viewport Properties Dialog Box

4. To change the border or give a background color to a viewport, you
need to work from the Patterns worksheet. This worksheet should
be the default. Click Custom, from the Border box you can
change the color, style, and weight of the viewport border.

5. Still on the Patterns worksheet, click Custom, from the
Background box you can select a color and pattern for the
background of the viewport.

6. If you want to change the gridlines of the viewport, click the
Gridlines tab. The Gridlines worksheet is available (similar to
Figure J.8, page J-8). To change the color and style of the X-axis
gridlines, from the Major X Grid box, click Custom. From the
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Color list select the color you want. You call also change the style
of the grid from the Style list. You can also change the Y-axis from
the Major Y Grid box. By default the minor gridlines for each
axis is set to off, but by clicking Custom in each box you can turn
the minor gridlines on for your plot.

7. If your plot has more than one viewport, you will have to set curve
properties for each viewport.

8. Click Apply, the changes to the viewport will now be displayed on
the plot.

9. Click OK, the Edit Viewport Properties dialog box (see Figure
J.23, page J-15) will close.

Edit Axis Tics Properties
To edit the X-axis scale of an individual plot:

1. Right-click on the Plot window where the X-axis is displayed
(Figure J.24).

& Beech Creek Sta
File Edit Wiew

18

ST |
. Ais Tics |
il
1 |
Ik Set Axis Type I
|

Figu;e J.24 Axis Tics Shortcut Menu

e ()

From the shortcut menu, click Edit Properties.

The Edit Axis Properties dialog box will open (Figure J.25).
To change the scale of the
X-axis, you need to work
from the Scale worksheet.
This worksheet should be the | aute
default. The worksheet Maimum: 15
displays the default settings A
for the X-axis scale.

Hown

& Edit Axis Properties

. Wiewy Masitnum: 15

5.  Still on the Scale worksheet, 2
click the Maximum oty :
checkbox. You can enter a Major Tic Interval: 1
new maximum value for the Minor Tic Interval T

X-axis.

6. If you want to change the tic
marks of the X-axis, click
the Tics tab. By default
major tic marks are selected [
with tic mark labelswitha  Figure J.25 Edit Axis Tics Properties
default color of black. You Dialog Box
can add minor tics marks, do

I reverse fnvert Axis

Ok H Apply H Cancel ]
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minor tic marks only, and change the color of the tic mark and tic
mark label.

7. If your plot has more than one viewport, you will have to set axis
tics properties for each viewport.

8. Click Apply, the changes to the X-axis will now be displayed on
the plot.

9. Click OK, the Edit Axis Properties dialog box (see Figure J.25,
page J-16) will close.

Edit Legend Panel Properties
To edit the legend panel of an individual plot:

1. Right-click on the Plot window where the legend panel is displayed
(Figure J.26).

Beech Creek Sta DCP-raw Stage Legend Panel e of Forecast
e Bizzizh Criek 5ta DCP-raw Flow-Reg . ECH JCT 0BS FLOW
Mowve To Right
BEECH CK STATION 2000 H0 FLOW
1

Figure J.26 Legend Panel Shortcut Menu

2. From the shortcut menu, click Edit Properties.
3. The Edit Legend Properties dialog box will open (Figure J.27).

I Edit Legend Properties X

Legend Title
Left Block Area Rinht Block Area
lcon E Ican E
Text Text
I Ok l ’ Apply ] ’ Cancel ]

Figure J.27 Edit Legend Properties Dialog Box

4. You can give the legend panel a title by entering information in the
Legend Title box.

5. You can also an icon and information to the left and right areas of
the legend bock. For example, if you want a description to display
on the left side of the legend panel, in the Left Block Area group,
in the Text box, enter the description information.

6. To add an icon, you need to enter the path and filename of icon to
be display in the Icon box for either the left or right sides of the
legend panel.

8. Click Apply, the changes to the legend panel will now be displayed
on the plot.
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9. Click OK, the Edit Legend Properties dialog box (see Figure J.27,
page J-17) will close.

J.3 Exporting and Importing Templates

After you have customized a plot, you can save its settings as a template
for use in other plots. Generally, you would use templates when scripting
plots. For example, every day you generate a plot of flow, stage, and
precipitation via a script, and then apply a template that has all of the
correct formatting, such as viewport placement, size, line colors, and fills.

To create a template from a plot:
1. Open a Plot window (see Figure J.1, page J-1).

2. From the File menu, click Save Template.
3. The Export Plot Template... dialog box will open (Figure J.28).

7 Export Plot Template...

Puailability

%) This Watershed only

Mame:

Ik Cancel

Figure J.28 Export Plot Template... Dialog Box

4. Specify whether you want the template to be available for All
Applications or This Watershed only. Then enter a name for the
template in the Name box.

5. Click OK, the Save Template dialog box will close, and the
template will be saved.

To apply (import) a template you have created to another plot currently
open:

1. Open a Plot window (see Figure J.1, page J-1).
2. From the File menu, click Apply Template.
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o

The Import Plot Template dialog box opens, which is very similar
to the dialog box in Figure J.28 (page J-18).

Specify whether you want the template to be available for All
Applications or This Watershed only.

A list of available templates will display. Choose the template you
want by clicking on its name.

When you select a template, its name will display in the Name box.
Click OK to apply the template to the current plot and close the
dialog box (see Figure J.28, page J-18).
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Appendix K

Printing and Copying Data

Plots and tables in HEC-WAT offer detailed views of data and model
results that you can print or copy and paste into other applications. In

addition, you can print reports generated by the individual models. The
following sections provide information by the individual models available
from the WAT on printing and copying data.

K.1 HEC-HMS

Printing

From an HEC-HMS plot or table you can print. For example, from an
HMS tabular result (Figure K.1), click Print. A Print dialog box will

open (see Figure K.2, page K-2). You can select a printer, print to a file,

€8 Time-Series Results

B[(=1E

Date Time Run "Run 1" Run "WoL_Run
Element "Beech Creek HW" | Element "Beech Creek Hin"
CukFlawy ko
[CF3) (CF3)
26Mov1993 0&:00 5297.0 5297.0 ~
26Mow 1993 o700 L273.6 5273.6
Z6Mov1993 03:00 S2e0.3 Sz260.5
26Mov1993 0900 52421 5242.1
26Moy 1993 10:00 LZZ3.9 52239
Z26Mov1993 11:00 S205.5 S5205.5
26Mov1993 12:00 5187.7 51&87.7
26Mov1993 13:00 5169.7 5169.7
26Mow 1993 14:00 L151.8 5151.8
26Mov1993 15:00 5133.9 5133.9
26Mov1993 16:00 5li6.2 5116.2
26Moy 1993 17:00 G09s.4 5093, 4
Z26Mov1993 15:00 S0s0.5 S030.5 =z
[ Prink ] [ Close ]

Figure K.1 HEC-HMS Tabular Results

define the print range, number of copies to print, select orientation, select
media, set margins, select color, select how to print document (i.e., single-

sided, back-to-back), and miscellaneous job attributes.
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| General | Page Setup | Appearance |

Print Service
Marne;

Status;  Accepting jobs

| ivwr-smiheciExec - HP Las

serJet 5100

Type:
Info: [] Print Ta Eile
Print Range Copies
(OF] Mumber of copies: |_1_¢
Ovages [1 |1

Figure K.2 Print Dialog Box - HEC-HMS

Click Print, the Print dialog box (Figure K.2) will close. A copy of the
table or plot will be sent to the selected printer. For further information on
printing from HMS, see the HEC-HMS User's Manual.

K.2 HEC-RAS
K.2.1  Printing
Plots

To print an HEC-RAS plot, for example, from a Cross Section Plot dialog

box (Figure K.3), from the File menu, click Print. The Print Options
dialog box will open (see Figure K.4, page K-3). From this dialog box

Cross Section

File Options Help

i1\7= 4 [F ald E agle Creek

Reach: |Lake to Lock Hav

ﬂ River

[ »le] |

+ n|

o=1ES

Reload Data |

Sta: |£3812.99

lal

Bald Eagle Cr. for the WWCOS Project

Plan:

A2
G50

G40
6307
G204
E107
6004
590
5807
570
60
0

Elewation ()

I.u4>|<.14+|

1yithout Pr:1993 Flood:RAS  12427/2007

-

00 1000

1300 2000 2500 3000

Station (ft)

Fa00

Figure K.3 HEC-RAS Cross Section Plot Dialog Box
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B Print Options

Printer:
Paper. Letter, 8142
Orientation
{* Paortrait
hd argins
Left: 1. in
Right: 1. in

Additional Options

-

I Frame around plot
[ Page Mumbers

Prirter Scale
{* b aximum Flotting

Mivwr-zm] hechExec - HP Lazerlet 5100

171 in.

" Landscape

in
in

Top: 1.
Eottorm: 1.

Starting Page:

Area

(™ Uszer Defined Scale

Frint

Set Marging

—

e
e

| Cancel |

Figure K.4 Print Options Dialog Box — HEC-RAS Plot

you 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.

Click Print, the Print Options dialog box (Figure K.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 K.5), from the File menu, click
Print. A Print Options dialog box will open (see Figure K.6, page K-4)

it Profile Qutput Table - Standard Table 1

File Options 5Std. Tables Locations Help
HEC-RAS Plan: Without Pr:1933 Flood:R&S5  River. Bald Eagle Creek. Reach: Lake to Lock Haw Reload Data
Reach River Sta | Profile [ Total | Min Ch El|'*.5. Elev| Crt'w. 5. | E.G. Elev|E.G. Slope| Wel «
[ifz] 133] () [133] L] (i) (i

Lake to Lock Hav|138154.4 | 26Mow1933 0600F 9182008 B56.30 66436 EE4.75  0.001990

Lake to Lock Hav| 1381544 | 27Wow1993 0600) 996093  E56.30  EBE4.25 EE4.62 0.001951

Lake to Lock Hav| 138154 4 | 28Mow1333 0600 15951.03 B30  BRE.41 BE7.01  0.002240

Lake to Lock Hav| 1381544 | 29Wow1933 0600] 974171 ERR30  BR4.5E BE4.97 0.002007

Lake to Lock Haw| 138154 4 | 30Wow1933 0B00] 813628 ERE30  BR4.00 EE4.35  0.001957

Lake to Lock Haw| 1381544 | 010ec1993 0600) 7439280 EBRE3I0  BE3VE EE4.09 0001893

Lake to Lock Hav| 1381544 | 020ec1933 0600) 704134 EB6.30  EBE3.58 EE3.83 0001873

Lake to Lock Hav| 1381544 | 030ec1993 0600) E819.46  EB6.30  EBE348 EE3.73 0.001870

| ake tn | ark Hawl 138154 4 1N40ec1393 NRONE RR17 SR RRR AN RRA 3R RRARR NNMARR Jj

L] 3
Tatal flowe in cross section.

Figure K.5 HEC-RAS Profile Output Table — Standard Table 1 Dialog Box
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K.2.2

El print Options EI

Printer:  AMiwr-zmlhechExec - HP Lazerlet 5100 Setup |
Faper:  Letter, 81/2 %11 in.

Orientation
{* Portrait (" Landscape

Margins

Left:  1.in Top: 1.in Q
Set M

Right: 1.in Battom:  1.in el Marginz

Additional Options

v Print Grey Headings
v Frint Grid Lines

[ Page Mumbers Startitig Page: 1
T able Optionz

Mawx Font Size [point size) o

[ 1t waill be zzaled to fit horizontally |
{# Entire Table
i~ Selected Fange

Fririt | Cancel

..............................

Figure K.6 Print Options Dialog Box — HEC-RAS Table

which is very similar to the Print Options dialog box for RAS plots? You
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.

Click Print, the Print Options dialog box (Figure K.6) will close. A copy
of a RAS table will be sent to the selected printer.

Copying

Plots

In 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 (see Figure K.7,
page K-5), from the File menu, click Copy Plot to Clipboard. The
contents for the display area on the Profile Plot dialog box (see Figure
K.7, page K-5) will be copied to the clipboard and is available for pasting
into other programs.

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
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~ Profile Plot
File Options Help
Reaches ... |l-|‘l‘| Profiles ... | > B [ Plat Initial Conditions  Reload Data
Bald Eagle Cr. for the WCDS Project Flan: 1)Wiithout Pr1993 Flood:RAS 120272007 J

A —— Bald Eagle Creek Lake to Lock Hay —>|

Elevation (1)

520

0 20000 40000 £0000 50000 100000 120000 140000

Main Channel Distance ()

Figure K.7 HEC-RAS Profile Plot Dialog Box

into an Excel® spreadsheet for example. For example, from a Profile
Plot dialog box (Figure K.7), from the File menu, click Copy Values to
Clipboard. The data values that represent the plot on the Profile Plot
dialog box (Figure K.7) will be copied to the clip board 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 (see
Chapter 5, Section 5.2.1, page 5-2 for further information). For example,
from a Profile Plot dialog box (Figure K.7), from the File menu, click

Write DXF File. The DXF Export dialog box will open (Figure K.8).

You will need to enter a filename (default name for a cross section plot is

DEFE Export
Di=F filenamme: |"~:-::-::-::-::-::-::-::4"sh-1y DocumentshexampleshB ald_E agle'razh PPt d«f g
Translation and Scaling Factors | zotropic view of extents with scale factars
# Offzet; n
v Offzet; n

# Scale Factar: 1
' Scale Factar: 10

s | Cancel |

Figure K.8 HEC-RAS DXF Export Dialog Box

riverstation.dxf), and you can adjust some other settings (see HEC-RAS
User's Manual for further details). Click OK, the DXF Export dialog box
(Figure K.8) will close, and a message window will appear informing you
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that the DXF file has been created. Click OK, the message box will close
and the DXF will have been created.

Tables

Cross Section

From a RAS cross section table you 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 K.9), from the File menu, click Copy to
Clipboard (Data and Headings). The data values and headings from the

EE Cross Section Qutput E|§|®

File Type Options Help

River |Bald Eagle Creek | Profile; |EENEREEEKE -
Reach |Lake toLock Hav ~|rs: [eamzas <] 8] 1] Pl [Without Pr1933 Floo =]
Flan: Without Pr:1333 Flood:RAS  Bald Eagle Creek. Lake to Lock Haw RS 33 Profile: 2EMov1933
E.G. Elew [ft] B78.43 | Element Left OB Channel | Right OB
el Head [f] 040 | Wt nial 0120 0.040
WS, Elew [ft] 578.04 | Reach Len. [ft] 1100.51 1066.59 1055.78
Crit W5, [ft]) Flow &rea [sq ft] 491,13 1383.02
E.G. Slope (/) 0001343 | Area[sqft] 491,13 1383.02
[ Total [cfs] T318.00 | Flow [cfs) 21868 709332
Top "Width (i) 74591 | Top ‘Width [ft] BE0.04 185.87
Wel Total [ft/s] 390 | Awvg Vel [it/s) 045 513
tdax Chl Dpth [ft] 9,48 | Hudr. Depth [ft] 0.88 744
Coree, Total [cfz] 1937029 | Conw. [cfs] RAET. 7 193738.2
Length ‘wid. [ft]) 1068.62 | wetted Per. (i) BE0.E5 188.87
ki Ch EI [ft]) BEE.58 | Shear [Ib/sq ft) 0.07 0E1
Alpha 1.68 | Stream Power (b 2] o3 115
Fretn Loss [ft) 1.0 | Cum Volume [acre-ft] 480409 B208.17 7514
C%E Loss (ft) 006 | Cum 54 [acres) 1137.91 36821 702,98
Errars, "W arnings ahd Motes
Wamning:  Divided flow computed for this crozs-zection.
Warning:  The energy loss waz greater than 1.0 ft [0.3 m). between the current and previous cross
zection. This may indicate the need far additional cross sections.

Select Profile

Figure K.9 HEC-RAS Cross Section Output Dialog Box

table on the Cross Section Output dialog box (Figure K.9) will be copied
to the clipboard and is available for pasting into other programs.

Profile

From a RAS profile table you 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, fro example, from a Profile Output Table —Standard
Table 1 dialog box (see Figure K.5, page K-3), from the File menu, click
Copy to Clipboard (Data and Headings) or Copy to Clipboard (Data
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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 a RAS profile table, for example from a Profile
Output Table — Standard Table 1 (see Figure K.5, page K-3), from the
File menu, click Write to Text File. An Enter Filename browser will
open (Figure K.10). Select where you want the file copied to and enter a
filename. Click Save, the Enter Filename browser (Figure K.10) will
close and the file will be created.

Enter Filename @@
Save in: |ﬂ£ Desktop j Ef( Eq~

L9
MyRecent  &dmy Metwork Places
DraBupitsts {57 FileMerlin
@ | KlipschFiles
| KlipschFiles_Sent
Desktop [C3)Penni
|Z) Putty Connections
J ) WAT Users Manual
| WinSCP Connections
[E] Fae. dif.bxt
E1 WAT_ExceptionCreatingStudy. bxk

ty Documents

p!"

tdy Carmputer
‘1!] File name: | j Save |
My Metwork  Save as bype: |Text Files(* tat) j Cancel

Flaces

Figure K.10 Enter Filename Browser - HEC-RAS

K.3 HEC-ResSim

K.3.1 Plots

Plots provide a graphical representation of your data. From the Plot
Window (see Figure K.11, page K-8) you 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:

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, Copy to Clipboard, Print,
Page Setup, Print Preview, Print Multiple, and Close.
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X - Beech Ck Station, 2:46PM
File Edit Flob  Wiew

35,000

30,000
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Figure K.11 HEC-ResSim Plot Window

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
K.1). The tools change the appearance of the mouse, as well as the
functionality of the mouse:

ll Pointer/Selector Tool

With the Pointer/Selector Tool, you can access shortcut menus that allow
you to customize features of your plots using the plot editing tools.

Q] zoom Tool

The Zoom Tool allows you to view data closely at a specific time. To
zoom in, hold the mouse button down and outline the area you want 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.
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Save As

The Save As command will allow you to save your plot to a graphics file.
ResSim has four possible formats: Windows Metafile (*.wmf), Postscript
(*.ps), JPEG (*.jpg, *.jpeg), and Portable Network Graphics (*.png).

To create a graphics file:

1. Onthe File menu, click Save As, the Save browser will open
(Figure K.12).

2. Find the location where you want to save the graphics file.

3. Enter aname for
the file in the File Savein. |20 BaldEagle v #E=E
name box. D PE

4. From the Files of e @ o
type list, select the @ o=
type of graphics Dosiaop D shaed
file you wish to L) D
create. Bocuments

5. Click Save, afile 8
with the Wy Computer
appropriate <« - 5
extension will be e __
created in the

selected location. Figure K.12 Save Browser

The file will contain the contents of the Plot Window (see Figure
K.11, page K-8).
Copy to Clipboard
The Copy to Clipboard command will copy the contents of the Plot

Window to the clipboard. Once the copy is complete, you can paste the
plot as an image into other applications.

Print Commands

The Plot Window (see Figure K.11, page K-8) 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 (see Figure
K.13, page K-10). From the dialog box you can select the printer, choose
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Frinter
M ame:

Statuz: Ready

Type: HF Laszer)et 2200 Seres PCL E
where:  PWwR-HEC Water Resources

Camrnent: [ Print to file
Frint range Copies

v Al Nurnber of copies: 1 3:
c I

- LI

Properties...

ok | Cancel ‘

Figure K.13 Print Dialog Box

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 K.14). When
using this dialog box, you
can setup the format of the
printed page. Following is a
list of the available options:

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 the Beta
version of the WAT).

Margins
The default margin
settings are displayed

x]

Page Setup

Orientation

# Paorraif (O Landscape () Reversed

Margins

Left: 1.0in Taop: 1.0i0n -
Set Margins

Right: 1.0in  Bottorm: 1.010n

Additional Options

[] Page Mumbers

Printer Scale

) Maximum Platting Area

[ 0]24 l [ Cancel

Figure K.14 Page Setup Dialog Box

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 (see Figure K.15, page K-11) will open. From this dialog box,
you can adjust the top, left, bottom, and right margins.
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Additional Options
If you would like page
numbers included on your
printed page, select the
Page Numbers check box
(see Figure K.14, page
K-10). The Frame
around plot option is not
available in the Beta
version of the WAT.

Printer Scale Cancel
The default option is
Maximum Plotting Area, Figure K.15 Printer Margins Dialog Box
and in the Beta version of
the WAT, is the only available option.

% Printer Margins

Print Preview

The Print Preview command opens the Preview dialog box (Figure
K.16). From this dialog box, you 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.

- Beech Ck Station, 2:46PM preview

35,000

50,000

25,000

20,000

15,000 1

Flon {=fs)

10,000
F
5,000 7

0T TTTTT T T T T T T T T T T T T T T T T T T T T T T TTT T I
@302 4 6 & 1012 14 16 18 20 2 24 W/ M O30

Mo 1993 Dec 1993
= Eaach Ck Sranen Wihaur PriiBeo Hood ifeaSim How-u HREG {h0u R
—&— EBeach Ck Sranen Witout Priieed Hood IReaSim How-Lu M oS 1n0uk
m—— Baach Ck Srancn Witcur Prifeed Hood iReaSim Aow. 1n0u R
— — = Timg o Simulanen

b/
< | >

Figure K.16 Preview Dialog Box
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K.3.2

Print Multiple

The Print Multiple command opens the Print Multiple dialog box
(Figure K.17). To be able to print multiples plots you must have opened
multiple individual plot windows. The open plots are listed in the

B print Multiple @

File
Available Plots Selected Plots
- Bald Eangle Total, 3:03FPM A ~
- Beech Ck Station, 2:46PM
- Mill Hall, 3:03PM = =

Plots Fer Page 1

Murrber Across ;N
J
Number Down 1
J
| Pt || cancel |

Figure K.17 Print Multiple Dialog Box

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. You 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.

Tables

Tables provide a tabular format of your data. From the Tabulate
Window (see Figure K.18, page K-13) you 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 ASCI|I
file. Following is an overview of the menu bar of the Tabulate Window.
The commands available from the menus are:

File  From this menu, you 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.
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HBEECH CK STATION/FLOW-UNREG/26N0Y1993/1HoURMIT. .. [2 (B[]

File Edit Wiew
EEECH CK 5...|BEECH CK S..|EEECH CK 5...
Ordinate Date /s Time FLOW-UNREG | FLOW-CUML... FLOWY
WITHOUT P... | WITHOUT P... | WITHOUTP...
Units cfg o5 ofs
Type INST-WAL INEST-VAL INST-WAL
1 26 Mov 93 06:00 18,011 7,063 7,318
2 26 Mov 93 07.00 17,950 7044 7,299
3 26 Mov 93 08:00 17,958 7,020 7,236
4 26 Mov 93 08:00 17,9149 G,996 7,048
5 26 Mov 93 10:00 17,878 G472 6,997
3 26 Mov 93 11:00 17,835 5,947 §,968
7 26 Mov 93 12:00 17,7590 G923 6,943
] 26 Mov 93 1300 17,742 §,699 6,919
] 26 Mov 93 14:00 17,694 6875 6,895
10 26 Mov 93 15:00 17 646 f,852 f,872
11 26 Mov 93 1600 17,5597 6,628 6,848
12 26 Mov 93 1700 17,549 6,804 6,824 2

Figure K.18 Tabulate Window

View From this menu, you 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-).

Copying to the Clipboard

To copy data from the Tabulate Window (Figure K.18) to the clipboard,
there are several ways. To use the Copy command from the Edit menu,
you must first select the cells in the table you wish to copy to the
clipboard. If you want the whole table, from the Edit menu choose Select
All. If there is, only a certain area you wish to copy to the clipboard, from
the table click and drag over the cells you wish to copy, your selection will
be highlighted. With either method, then from the Edit menu choose
Copy. The contents will then be copied to the clipboard you can paste the
data into other applications. In addition, if you right-click on the table, a
shortcut menu will appear which will also allow you to copy data to the
clipboard.

Displaying Data

By default, data is displayed with commas and two decimal places. If you
want to change the way the data is displayed, from the View menu there
are several options. If you do 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. You can change the way the date and
time are displayed. From the View menu, click Date and Time
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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 you want to
see more or less number of decimal places, from the View menu, point to
Decimal Places, and click on the number (0 thru 6) of decimal places you
would like displayed.

ASCII File

You 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 K.19). From this dialog box, you can set certain
options for the ASCII file.

Table Export Options E]
You can set the delimiter for | Field Delimiter: v
the file from the Field [ Fixed Width Calumns

Delimiter list. The
hardwired choices are TAB [] Quoted Strings
(default), SPACE,
COMMA, and COLON.
You also make choices on
whether the file contains FlErint BridLines
fixed width columns, strings
are set in quotes, whether to | [ PrintTitle:

include column headers in [ oK ] [
the file, include gridlines in
the file, and whether to
include the a title in the file.

[1Include Calumn Headers

Cancel

Figure K.19 Table Export Options Dialog Box

When you have all of your options set, click OK. A Save browser will
open. Find the location where you want the file saved, and provide a
filename. Click Save, the file will be created without an extension, since
this is an ASCI|I file, you might want to give the file an extension of .txt.

Printing

The Print command opens the Properties dialog box will open (see
Figure K.20, page K-15). From this dialog box, you can set up the format
of the table for output.

From the Page Worksheet (see Figure K.20, page K-15), you can set the
orientation; fit the table to a page, and whether to include the entire table
or only a selection. In addition, you also choose to print the table in
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ASCII, add headers, add

background color to headers

(non-ASCII option), and add

gridlines.

If you want to add header or foot

information to the table report,

click the Header/Footer tab

(Figure K.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 you
want to change this title, click
the Table Title tab. From the
Table Title Worksheet enter or
change the title, and decide if you want the title to print on each page of
the report. When you have everything set, click Print, a standard system
Print (see Figure K.13, page K-10) dialog box will open.

To preview you table report, right-click on the table, from the shortcut

- Properties

Sealing

Selection

Crientation

(%) Portrait () Landscape

| HeaderFooter | Table Title

All columns on ane page

(%) Entire Tahle () Selected Cells

Print
[w] &scl Repeat Headers
Gridlines
’ Print ] [ Cancel ]

Figure K.20 Properties Dialog Box

menu click Print Preview. A dialog box similar to the Properties dialog
box (Figure K.20) will open. Setup your options for the table report; click
Preview, and the Print Preview dialog box (Figure K.21) will open.
From this dialog box, you can view the table report, adjust the scaling of

Print Preview

i Close |100 %
BEECH CK 5. [BEECH CK 5. [BEECH CK 5.
Ordinate Date f Time FLOW-UNREG | FLOW-CUML... FLOMWY
WYTHOUT PR:.. fWITHOUT PRE. [WITHOUT PR:...
Units ofs ofg cfg
Type INST-VAL INST-VAL INST-VAL
1 26 Mow 93 0600 18,01 7.083 7318
2 26 Mow 93 07:00 17,990 7.044 7,298
3 26 Mov 93 03:00 17,958 7.020 7,236
4 26 Mow 93 09:00 17,919 5,596 7.048
5 26 Mow 83 10:00 17,878 B.872 5,097
B 26 Mov 93 11:00 17,835 5847 5,958
7 26 Mow 93 12:00 17,790 5,823 5,343
g 26 Mow 93 13:00 17,742 5,899 5,018
g 26 Mow 93 1400 17,694 B.B7S 5,595
10 26 Mov 93 15:00 17,646 B.B52 BBT2
11 26 Mow 93 16:00 17,597 5828 5848
12 26 Mow 93 1700 17,540 B804 5,824
<
Figure K.21 Print Preview Dialog Box
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the report, and print the report. The Print command automatically prints
the report to the default system printer.

K-16
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Appendix L

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.
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Waiver of Warranty

THE UNITED STATES GOVERNMENT AND ITS AGENCIES,
OFFICIALS, REPRESENTATIVES, AND EMPLOYEES, INCLUDING
ITS CONTRACTORS AND 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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