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Chapter 1
HEC-RTS (Real Time Simulation)

1.1 Introduction

The U.S. Army Corps of Engineers (USACE) operates more than 700 storage reservoir, lock and
dam, and diversion projects constructed under the USACE's Civil Works water resources
program. The USACE water management mission is to regulate river flow with these projects to
provide national benefits of flood control, navigation, hydroelectric power generation, water
supply, irrigation, erosion control, water quality, environmental enhancement, and other
authorized purposes. For USACE offices, the Corps Water Management System (CWMS)
software was developed to aide in addressing real-time decisions. CWMS expanded and
enhanced the data and information available to USACE staff members who must make decisions
about the operation of Federal water management facilities or who must monitor and approve
such decisions made by operation partners. The data and information made available through
CWMS includes precipitation data and flow forecasts as well as data and information about the
current state of watersheds, likely future state of watersheds, and consequences of management
actions. The data and information help water managers and others make informed operation
decisions.

The Hydrologic Engineering Center's (HEC) Real Time Simulation (HEC-RTS) software is
based on the CWMS software for use by non-USACE offices. HEC-RTS still provides the same
data and information that CWMS provides, HEC-RTS just performs these functions in a different
manner than CWMS. HEC-RTS provides support for operational decision making by forecast
simulation modeling using any combination of the following models: rainfall-runoff modeling
with HEC-HMS (Hydrologic Modeling System software) based on gaged or radar-based
precipitation, Quantitative Precipitation Forecasts (QPF) and other future precipitation scenarios
provides forecasts of uncontrolled flows into and downstream of reservoirs, simulation of
reservoir operations with either HEC-ResSim (Reservoir System Simulation) or CADSWES's
RiverWare provides operational decision information for the engineer, the river hydraulics
program HEC-RAS (River Analysis System) computes river stages and water surface profiles for
these scenarios, an inundation boundary and depth map of water in the floodplain can be
calculated from HEC-RAS results using the RAS Mapper tool, and the impacts of different flow
alternatives are computed by HEC-FIA (Flood Impact Analysis). The user-configurable
sequence of modeling software allows water managers to evaluate operational decisions for
reservoirs and other control structures, and view and compare hydraulic and economic impacts
for various "what if?" scenarios.

Version 3.1.1 of HEC-RTS shares a common interface with the Watershed Analysis Tool (HEC-
WAT) and several other HEC software applications. The common framework allows models to
be used in either a planning alternative application or for real-time forecasting and decision
making. The framework provides mechanisms for HEC-RTS to communicate directly with the
software applications, running as independent processes.
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HEC-RTS and the software applications share a common geo-referenced Desktop Pane (Figure
1.1) that can have an Internet map background, such as Google® or Bing®. Each software
application registers and draws geo-referenced model objects on the map panel, such as a reach,
cross-section, subbasin, junction, etc. When a user selects one of those objects, HEC-RTS sends
a message to the software application and the software application displays a dialog box
associated with that object. For example, by selecting a cross section from a map window, the
user will bring up the HEC-RAS Geometry Editor for that cross section.

Title Bar

s1an River K

Menu Bar —p
Module Tabs —

Study Pane

Desktop Pane

Content Pane Message Pane

Status Bar —3{ coucnses 1001942 st er2se01 rom

Figure 1.1 HEC-RTS Main Window

When in the Modeling Tab, there is an Actions and Reports panel. From the Actions Panel,
when a model is selected, that model displays a list of commands (buttons) that can performed
by that model, such as compute, set loss rates, change routing coefficients, etc. Selecting a
command brings up the appropriate software application editor or performs an action. Similarly,
the Reports Panel displays a list of commands for reports (plots, tables) from each of the
software applications, which are displayed when selected.

The integration with HEC-RAS provides a mechanism for computing flood inundation maps in
real-time using forecasted flows from HEC-HMS and HEC-ResSim. The inundation maps can
display flood depths and boundaries based on various rainfall scenarios and/or reservoir
operations or other alternatives that can affect stages and flow. The maps are overlaid on an
Internet map background (chosen by the user) or a geo-referenced photo, allowing the user to
zoom in and see detailed depths. The HEC-RAS Mapper Tool can write selected maps in a
Google® format that can be placed on a server and seen in the field on an iPad or smart phone.

This document is a guide to setting up a watershed for HEC-RTS and is not comprehensive. The
Quick Start Guide is intended to be used along with the User's Manual.
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1.2 Data and Information Needed by Water Managers

To make informed operation decisions, water managers need:

e Current and potential future scenarios of precipitation.

e Data that describes the current state of watersheds, channels, and water management
facilities, including reservoirs, diversions, and other controllable features of the system.

e Information about the likely future state (e.g., one hour to two weeks) of the watersheds,
channels, and management facilities.

e Information about the consequences of management actions that alter future states of the
natural and managed systems.

Data that describes the current state of the system comes from a network of environmental
sensors. These sensors, which are owned and operated by Federal, state, and local government
agencies, utility companies, and commercial enterprises, measure:

e Weather conditions, including air temperature, precipitation depths and rates, and
evaporation depths and rates.
e Watershed states, including snow accumulation.

e Depth, velocity, and other conditions in streams, rivers, canals, and other waterways.

e Lake or reservoir level (from which storage volume may be inferred), rates of release of
water through outlets, settings of spillway gates, and other conditions of lakes, reservoirs,
and diversions.

Data from sensors are transmitted by radio, satellite, telephone, the Internet, and other media to
receiving sites, and then to water managers. There, the data is decoded, transformed, checked for
quality (validated), and stored in databases. With this data, water managers have near-real-time
reports on the current state of the watersheds, channels, and management features.

Using the environmental data from the databases, as well as forecasts, as inputs to models of
watershed and channel processes, water managers can forecast future availability of water. A
water manager can predict the runoff from a watershed hours or even days into the future as a
consequence of estimated rain and rain falling now or in the past on the watershed. To do so, the
water manager uses a mathematical model that simulates infiltration, overland flow, baseflow,
channel flow, and other relevant watershed and channel processes.

With models of water control facilities, water managers can simulate and assess the impact of
operation alternatives. For example, a water manager can determine which of two operation
alternatives will more likely result in higher downstream water levels due to a large storm. The
forecast of future inflow, combined with a mathematical model of the behavior of the reservoir
and the downstream channel, makes this possible.

One operation alternative could be to release water now from a rapidly filling reservoir to
accommodate future inflows. Another alternative could be to delay release in anticipation that
inflows will diminish and large releases will not be required. The manager has, with analysis
software, the capability to compare these operation alternatives in a quantitative manner.

1-3



Chapter 1 - HEC-RTS (Real Time Simulation) HEC-RTS Quick Start Guide

Information from the simulation permits the water manager to assess the economic,
environmental, life safety, and other consequences of the operation alternatives. This
information will lead to better-informed decisions.

1.3 HEC-RTS Overview

HEC-RTS provides data and information needed to water managers readily through DSS (HEC,
Data System Storage software) files, and to a database system that the user creates. The
graphical user interface (GUI) provides a user with the ability to configure watersheds, view and
edit data/information, create and run forecasts, and view results. The functions of HEC-RTS are
organized into four groups, or modules: Setup, Acquisition, Visualization, and Modeling
(Figure 1.1).

The Setup module where the user will setup the watershed. The user develops a visual
representation of the watershed to display in the GUI that is map-based. In the Setup module, the
user can configuring inputs, models, and outputs that describe a watershed's behavior.

‘ An HEC-RTS watershed is a set of data, information, models, and images that represent
watershed lands and the channels, gages, and water control features within the watershed.

The Acquisition module is where the acquisition of data from DSS files, validating the quality of
incoming data, transforming the data (e.g., stage to flow), and editing the data, for a watershed
happens.

The Visualization module provides commands for data visualization, like, displaying observed
and forecasted data to evaluate the hydrometeorological state of the watershed. In the
Visualization module, HEC-RTS provides tools to facilitate review of large amounts of data,
including summaries presented as graphs, tables, spreadsheets, charts, river profiles, maps, or
sometimes a combination of these. Within the Visualization module, the summaries are linked
to a watershed map, so that a user can click on an icon and immediately view the data associated
with that location or also view computational results.

The Modeling module is where the user will run forecasts; the user will create forecasts, and
then forecast and view results. HEC-RTS links the analysis software so that individual models
are executed in an orchestrated manner. Data and other inputs are passed to each piece of
software through a DSS file (forecast.dss).

A forecast is a simulation of watershed processes and consequences of flooding based on
input data and information and hydrologic, reservoir operation, hydraulic, and impact
analysis models. Forecast results include flow and stage in the channel from watershed
runoff, reservoir release schedules, floodplain inundation maps, floodplain consequence
reports, and reports listing actions for emergency responders to take. These results inform
water management decision making.

HEC-RTS analysis software meets modern software standards, includes an easy-to-use GUI, and
executes within current operating systems. The main analysis software are:
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HEC-MetVue  Processes observed meteorological data for input to HEC-HMS.
Inputs are either point or gridded estimates of meteorological data
such as precipitation and temperature. Outputs are observed
meteorological time series formatted for compatibility with HEC-
HMS.

MFP Processes meteorological forecasts for input to HEC-HMS. Inputs are
forecasted meteorological data such as precipitation and temperature.
The user can enter these forecasts manually or obtain them from
external sources such as NWS (National Weather Service).

HEC-HMS Simulates watershed response to precipitation. Inputs may include
observed or forecasted precipitation, temperature, snowpack, and
other environmental conditions. Outputs include flows throughout the
watershed, including inflows to reservoirs and local flows below the
reservoirs.

HEC-ResSim Simulates behavior of reservoirs and linking channels, following user-
specified operations for reservoir release decision making. Inputs
include flows into reservoirs and unregulated flows downstream of
reservoirs (from HEC-HMS). Outputs include reservoir releases,
downstream regulated flows, and reservoir storage conditions.

HEC-RAS Simulates behavior of channels and adjacent floodplains. Simulation
of channels is in one dimension, and simulation of adjacent
floodplains is in one or two dimensions. The output from HEC-RAS
permits determination of water surface elevations corresponding to
flows computed by HEC-HMS or HEC-ResSim. Inputs include
flows, and outputs include water surface elevations, depth grids, and
inundation maps.

HEC-FIA Estimates the consequences of flow or water surface elevations in the
system. Inputs include computed or observed flows or water surface
elevations throughout the flood plain. Outputs include economic, life
loss, or other measures of impact, or optionally, information on
actions to be taken in response to flows or water surface elevations
that will be experienced.

HEC-RTS ensures that those who need to know the current state of the defined watershed and

likely future states have access to that information. The capability to access this information is
accomplished using information sharing technology, including specially designed websites for
display.
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Chapter 2

Installing HEC-RTS

2.1 Requirements

e Installation - about 3 GB of hard disk space
e Memory - HEC-RTS Russian River watershed - 1 GB
e Operating System - Windows 64-bit

e Java - HEC-RTS runs Java 8, which is included and run under the HEC-RTS
installation folder

2.2 Installation

e Install HEC-RTS using the self-extracting exe file (i.e., C:\Programs) — double-
click on "HEC-RTS 3.1.1.exe".

e HEC- RAS Install - If HEC-RAS Version 5.0.7 has not been installed on your
computer then do the following:

= Double-click on the "HEC-RAS 507 Without Examples.exe" (file is
located in .../HEC-RTS-v3.1.1/HEC-RAS/5.0.7) and follow the installation
wizard to install HEC-RAS 5.0.7. System administrator rights are
required.

e Install the Russian River Watershed using the zip file -
"RussianRiverRTS v4.zip".

e To create an HEC-RTS shortcut, from the HEC-RTS-v3.1.1 directory, right
click on "HEC-RTS.exe" and drag to the desktop. Release, and from the
shortcut menu click Create shortcuts here, an HEC-RTS shortcut will
appear.

Before running HEC-RTS 3.1.1 for the first time, the user needs to decide on a general location
that will contain all HEC-RTS watersheds. It is recommend that the Users directory should not
be selected, but a location be chosen that other users can easily access. The user will create the
directory using Windows File Explorer. The first time HEC-RTS is run, the user will be asked to
agree to the terms and conditions for HEC-RTS, as well as the terms and conditions for the
individual modeling software.
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HEC-RTS has a requirement for watersheds to be stored in a location. Since this is the first time
that HEC-RTS has been run, a No Watershed Locations message window will appear (Figure
2.1) letting the user know that watershed locations have not been defined and would the user like
to create a watershed location. If the user clicks Yes, the No Watershed Locations message
window will close (Figure 2.1), and the Create Watershed Locations dialog box (Figure 2.2)
will open. The user can now define watershed locations (Chapter 3). If the user clicks No, the
No Watershed Locations message window will close (Figure 2.1), and the user can create
watershed locations later on (Chapter 3, Section 3.2).

No Watershed Locations | 53 |

There are no Watershed Locations defined. Would you like to create one now?

Yes | | MNo

Figure 2.1 No Water Locations Message Window

== (Create Watershed Locations @
Watershed Locations
Mame Location
Add Location ... ] ’ Remaove Location ] ’ Edit Location ... l

’ OK H Cancel ]

Figure 2.2 Create Watershed Locations Dialog Box

2.3 Starting HEC-RTS

When starting HEC-RTS, double-click the HEC-RTS icon (shortcut) on the desktop. The splash
dialog box (Figure 2.3) for HEC-RTS will open and will appear for a few seconds, and then the
main window of HEC-RTS will appear (Figure 2.3). HEC-RTS is now ready for use.
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HEC-RTS Quick Start Guide

HEC-RTS

Version 3.1.1
January 29, 2019

Hydrologic Engineering Center
Institute for Water Resources
U.S. Army Corps of Engineers
609 Second Street

Davis CA, 95616

www.hec.usace.army.mil

US Army Corps of Engineers

Figure 2.3 HEC-RTS Splash Dialog Box

=1 HEC-RTS - No Watershed

File View Maps Watershed Models Scripts Tools
Brads EE@me RS PADEBES AV
& Acauisiton | |4 Visualization | % Modeling| & setup |

Window Help

T No Watershed

Plugin FIA loaded
Starting Plugin Server for fia

INFO: DefaultGlobalContext. DefauttGlobalContext()
INFO: DefaultGlobal Context.getLookup()-calling GlobalContextCreator to create Global Context

1 [

INFO: GlobalContextimpl.createGlobalContext()

Messages

Figure 2.4 HEC-RTS Main Window

2.4 About the Quick Start Guide

This document is a guide to setting up an HEC-RTS watershed. The document is not
comprehensive and is intended to be used along with the HEC-RTS User's Manual. Some areas
will cover detail, where others will refer the reader to other documentation. This document is
intended to provide a user who is implementing a watershed in HEC-RTS a step-by-step process.
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Chapters 3 and 4 provide the user with an overview of the HEC-RTS framework. Chapter 5
introduces the user to creating an HEC-RTS study from scratch. Chapters 6 thru 9 are
standalone chapters that lead a user thru creating an HEC-RTS study by importing individual
models (Chapter 6); integrating models (Chapter 7); setting up the HEC-HMS model for forecast
optimization (Chapter 8); and, incorporating Time Series Icons for both archived and real-time
data (Chapters 9 and 10).
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Chapter 3
HEC-RTS Interface

The graphical user interface (GUI) is the steering wheel of HEC-RTS. The GUI features
graphical menus and tools organized by function, or modules. The four modules are:

e Setup for watershed configuration.

e Acquisition for data acquisition, monitoring, validation, and editing.

e Visualization for viewing data.

e Modeling for setting up and executing analysis software for forecasting and viewing
results.

This chapter provides an overview of the GUI and basic functions. Here are three navigation
tips:

e For simplicity, the GUI "hides" commands that are not applicable to the module or
element the user is working on. Thus, if an option appears to be missing, make sure that
the correct module or element has been selected and that the option is applicable for that
selection.

e Directory trees list elements configured in the watershed. When a user configures a new
element, it will be added to the directory tree.

e Commands related to a selected element are typically accessible by right-clicking on the
element.

3.1 Starting HEC-RTS

When starting HEC-RTS, double-click the HEC-RTS icon on a user's desktop if a shortcut has

been placed there, or locate it in the folder where RTS was placed. The HEC-RTS splash dialog
box will open (Figure 2.3). The splash dialog box appears for a few seconds, and then the main
window of HEC-RTS will display (Figure 2.4). The user is now ready to start using HEC-RTS.

3.2 Opening an Existing Watershed

In HEC-RTS, a watershed is a set of data, information, models, and images that represent lands
and the channels, gages, and water control features within the watershed. A user may open an
existing watershed from any of the modules. (If the user needs to create a new watershed, refer
to Section 5.1. There are two methods available to open a watershed. First, if the user has
opened the watershed before, from the HEC-RTS main window (Figure 2.4), from the File
menu, point to Recent Watersheds, and click on the watershed name. The second way to open
a watershed follows:

1. If watershed locations have not been set, from the HEC-RTS main window (Figure 2.4),
from the Tools menu, click Options. The Options dialog box will open (Figure 3.1).
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Fa

== Options

(=]

General I

System Properties | Thread: | Plug-in I Compute Colors I Email Configuration Archive
Debug—l CWMS_HOME Directory | Model Directories | RTS Plug-ins | CWMS CAVI Options HMS RAS Plugin

‘Watershed Locations

MName
RR

Location

|C:J’UserquDhecprbeesktopJ’HEC—RTS_B.U.1IExampIesIRTS

Add Location ... Edit Location ...
[ OK ]I Cancel ] Apply

Figure 3.1 Option Dialog Box

Click Model Directories, from this tab the user will create watershed locations. Click
Add Location, the Add Watershed Location dialog box will open (Figure 3.2). Enter a
name for the watershed location in the Name field.

Mame:

Location:

Add Watershed Location

RR

Cilsers\gOhecpro\Deskiop\HEC-RTS_3.0.1'\Examples\RTS

-

Sl

|

OK H Cancel ]

Figure 3.2 Add Watershed Location Dialog Box

In the Location field, the user can either enter a directory or click Browse. The Select
Watershed Location Browser will open (Figure 3.3) and the user can browse to the
appropriate location. Click Open, the Select Watershed Location Browser will close

s
Recent ltems

Deskiop

My Docume

i ™
|-

Computer

@

Network

Lookin: |

== Select Watershed Location

Examples

—

| s @

=X

| RTS

Folder name: \Wsers\qlhecprb\Deskiop\HEC-RTS_3.0.1\Examples

Files oftype: | All Files

- Cancel

Figure 3.3 Select Watershed Location Browser
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(Figure 3.3), the selected location will now appear in the Location field of the Add
Watershed Location dialog box (Figure 3.2). Click OK, the Add Watershed Location
dialog box will close (Figure 3.2), and the defined watershed location will appear on the
Model Directories tab of the Options dialog box (Figure 3.1). Click OK, the Options
dialog box will close (Figure 3.1).

4. From the HEC-RTS main window (Figure 2.4), from the File menu click Open
Watershed. The Open Watershed dialog box will open (Figure 3.4).

== Open Watershed @

Current Watershed

Russian River

Available Locations Available Watersheds
_ Mame Description
(RussianRiver | |
Edit

[ OK H Cancel ]

Figure 3.4 Open Watershed Dialog Box

5. From the Available Locations box (Figure 3.4), select the location. From the Available
Watersheds box (Figure 3.4), select the appropriate watershed. Click OK, the Open
Watershed dialog box will close (Figure 3.4), and the selected watershed will appear in
the HEC-RTS main window (Figure 1.1).

and an attempt is made to open another watershed, HEC-RTS will close the
initially opened watershed. HEC-RTS first prompts the user to save the

‘ There can only be one watershed open at a time. Therefore, if a watershed is open
watershed.

3.3 HEC-RTS Main Window

The HEC-RTS main window (Figure 3.5) displays the framework for the HEC-RTS software
that allows users to enter data, review data, create alternatives, run forecasts, and view results.
The Title Bar (Figure 3.5) displays the HEC-RTS watershed title. After a watershed is opened,
the name of the watershed will appear in the Title Bar.
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Messages

Figure 3.5 HEC-RTS Main Window Components

The basic components of the HEC-RTS main window are:

Menu Bar
Main Toolbar

Module Tabs

Watershed Pane

Map Window

General and module-specific menus.

Shortcut icons for menu commands.

There are four modules in HEC-RTS: Setup, Acquisition, Visualization,
and Modeling. Each module has specific commands (menus, tools, map
windows).

The area where the module tabs are located.

Used to setup and display the watershed representation, which is
geographically-referenced (geo-referenced).
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Map Window Toolbar Tools used to setup and navigate within the map window.

Messages Pane  Displays a scrolling list of messages. System output log information

appears in this window from the time you start HEC-RTS until you exit.
Messages related to incoming data are colored coded based on the quality
of the data. Messages may also report a problem with a system
component; problems with field equipment; a caution, warning, or flood
event; or other critical situations.

Status Bar Displays map coordinates when the select tool is hovering over a location

in the map window.

3.3.1 Menu Bar

The Menu Bar (Figure 3.5) of HEC-RTS provides the user with many commands to perform
various functions. For more details check the HEC-RTS User's Manual. For this manual, an
overview of each menu that is available in the HEC-RTS software is provided.

File

Edit

View

Reports

Scripts

Tools

From this menu (appears in all modules), the user can create, open, close, upload, or
download a watershed; save data associated with the watershed; view watershed
properties; print the map window; and, exit HEC-RTS. In addition, most recently
opened watersheds are located at the bottom of the File menu. Available
commands are: New Watershed, Open Watershed, Close Watershed,
Upload/Download Watershed, Save Watershed, Save Watershed As,
Watershed Properties, Print Map, Recent Watersheds, and Exit.

This menu will appear in all modules and is module specific. Typically, the edit
options will be relevant to data element(s) for a specific module.

This menu is used to add or remove interface items (toolbar icons, the watershed
pane, the messages bar, and the status bar); see what units, which time zone, and
which coordinate system are being used for viewing; save, restore and manage
layouts; choose whether or not to display the default computation point layer within
the map window; select which modules tabs will be shown in the watershed pane;
and view a list of watershed files.

This menu is module specific and provides access to reports produced for the
selected module.

This menu allows the user to execute existing scripts, create, test new scripts and
run scripts. Available commands are: Script Editor, Schedule, Script Job Status,
and Run.

This menu allows the user to access data (HEC-DSSVue); utility software; set
options for HEC-RTS; specify plug-in editor locations to use; view the
"console.log" file; view log files of HEC-DSSVue and the other software
applications; and, view memory usage. Available commands are: HEC-DSSVue,
Applications, Options, Model Version Editor, Console Output, Logs, and
Memory Monitor.
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Window This menu allows the user to select how to view and select multiple windows,
which modules the user wants to view. Available commands are: Duplicate
Window, Detach Window, New Map Window, Map Window Properties, Sync
Map Windows, Tile, Cascade, Next Window, and Previous Window.

Help Displays current version information about HEC-RTS.

3.3.2 Map Window Toolbar

The primary set of tools in the map window toolbar (Figure 3.5) are - Select Tool, Zoom Tool,
and Time Series Icon Tool. The tools change the appearance and functionality of the mouse.
Other tools appear in the toolbar depending on which module the user has selected. An overview
of the tools is provided, and further details about the tools are provided throughout this manual.

The Select Tool [ % |allows the user to select elements in the map window. Also, after zooming
in, the user can use the Select Tool to pan.

The Zoom Tool [}] allows the user to zoom in and out of the map window. To zoom in, hold the
mouse button down and outline the area to be enlarged. Right-click to zoom out.

The Time Series Icon Tool [@]allows the user to select time series icons on the map window.
To select multiple icons, hold down the SHIFT key, and click on the time series icons that are to
be selected. The user can access commands related to a time series icon by right-clicking the
appropriate time series icon.

3.3.3 Time Series Icon Controls

Time Series Icon Controls (Figure 3.6) allow the user to select the attributes for the time series
layers that are displayed within the watershed. For time series icon controls panel to display, a
time series layer must be created and data must be available for at least one of the time series
icons associated with a time series layer. The tab is available in all modules, except the Setup
module.

lcons Type:  ThumbnailPlot P w
Values: 1 Selected -
Layers: 1 Selected -

Figure 3.6 Time Series Icon Controls

Icon Type The Icon Type list (Figure 3.6) forces all icons within the map window to
display as the selected Icon Type. The Default option in the list will display
the time series icons for a watershed as they were set in the Setup module.

Value Allows the user to display the time series icon's data as labels (Figure 3.7),
which displays next to or on the location of the associated time series icon. For
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Figure 3.7 Time Series Icons - Value Labels

example, the user can choose to display the data's total, minimum, and
maximum values as labels. Multiple values can be selected at once.

Layer Allows the user to select which layer or layers are visible in the map window.
Multiple layers can be selected at once.

3.4 Map Window Elements

Map Window (Figure 3.5) elements allow the user to represent watershed data visually in a geo-
referenced context and interact with associated data. The user can create elements and edit the
element properties in the Setup module. In the Acquisition, Visualization, and Modeling
modules, the user can plot and tabulate data and results associated with the elements. Additional
commands are available according to the selected module.

3.5 Viewing of Data and Results

Data can be viewed from both the Acquisition and Visualization modules. Data is viewed from
plots or tables.

Results are viewed from the Modeling module through plots and reports. (Reports available in
the Setup module provide the user with information on the display elements that have been
defined for the watershed.)
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Chapter 4

Reviewing Results

4.1 Viewing of Data and Results

Data can be viewed from both the Acquisition and Visualization modules through plots or
tables. Results are viewed from the Modeling module through plots and reports. (Reports
available in the Setup module provide the user with information on the display elements that
have been defined for the watershed.)

4.2 Features of Plots

HEC-RTS plots offer data and results specific to the active module. The data that can be viewed
was defined by the user in the Setup module at the time series icon locations. Modeling results
can also be viewed at time series icons or at individual modeling elements (e.g., reservoirs). For
example, in the Acquisition module, the plot for one time series icon might open a two-
dimensional graph of incoming data at a specific location, while, in the Modeling module, the
same time series icon might plot reservoir modeling results at that location (Figure 4.1).
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File Edit Plot View
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Figure 4.1 Sample Plot: Reservoir Modeling Results
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The plot displays the location name in the title bar and has axis labels and a color-coded legend
for the data contained in the plot. When a plot depicts results of a model alternative, as in Figure
4.1, a dashed vertical line represents the time of forecast. The Zoom Tool from the plot window
operates the same as described in Section 3.3.2.

The user can customize the appearance of plots through the use of several editors. To access
these editors, use the Select Tool and right-click on different elements of the plot (e.g., lines,
axis). The user can also access these editors through the Edit and View menus in the Plot dialog
box (Figure 4.1). The following provides an overview of the different editors (see Appendix I of
the HEC-RTS User’s Manual for more details on customizing plots):

Curve Properties Right-clicking on a plot curve or point allows the user to open a curve
properties editor where curve colors, styles, and weights as well as
labels and quality symbols can be edited.

Viewport Properties Right-clicking on the viewport of a plot allows the user to open an
editor where the border, background, and gridlines of the plot can be
customized.

Title Properties Right-clicking on a plot axis allows the user to open a title properties
editor where the title of a plot can be customized.

Axis Properties Right-clicking on a plot axis allows the user to open an axis
properties editor where the axis scale and tic marks can be
customized.

Legend Properties Right-clicking on the legend of a plot allows the user to open an
editor where the user can add a title and add icons and text to the left
and right blocks of a plot.

Label Properties Right-clicking on an axis label or plot legend allows the user to open
a label properties editor where the user can add or change the
background color of labels or add a border to the labels.

Spacer Properties If multiple plots are available in the plot window, the user can right-
click on the space between the plots to access the Space Properties
Editor. From the Space Properties Editor adjustments can be made
to the space between plots.

Polygon Properties  Right-clicking on a polygon allows the user to open a polygon
properties editor where borders and backgrounds can be customized.

4.3 Features of Tables

The same data and information viewed from a plot can also be viewed in tabular form (Figure
4.2). As with plots, the type of data and results displayed depends on the properties the user
defined for each time series icon.
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F ™
A :’NPOT;’BARTDIFLOW!I]]JUNZUDHIHDURIDBSI__ EENEE
File Edit View Help
GMT-08:00
BARTO
Ordinate Date [ Time FLOW
OBS
Units cfs| » |
Type INST-WAL|—
1 14 Jul 01, 16:00 37.09
2 14 Jul 01, 17:00 36.80
3 14 Jul 01, 18:00 36.80
4 14 Jul 01, 19:00 35.99
3 14 Jul 01, 20:00 35.70
4] 14 Jul 01, 21:00 35.70
7 14 Jul 01, 22:00 34.89
3 14 Jul 01, 23:00 34.60
9 14 Jul 01, 2<:00 34.60
10 15 Jul 01, 01:00 34.60
11 15 Jul 01, 02:00 33.79
12 15 Jul 01, 03:00 33.50
13 15 Jul 01, 0400 33.50
14 15 Jul 01, 05:00 33.50
15 15 Jul 01, 06:00 33.50
16 15 Jul 01, 07:00 32.69| =

Figure 4.2 Data in Tabular Form

The appearance of tables can be customized through the use of commands available from the
menu bar of the tabular form. The user can add commas; separate date/time into two separate
columns; make the year four digits; specify the decimal precision of the data; show the quality of
the data; show missing data as a value (e.g., -901.0); copy selected cells or the whole table; print;
plot; resize the columns of the table; and export, the table to an ASCII file.

4.4 Printing and Exporting Plots and Tables

Plots and tables can be printed, copied and pasted into other applications, and exported as
summary files. For a more detailed description of printing and exporting, see Appendix J of the
HEC-RTS User's Manual.

4.5 Features of Photos and Webcam Images

Photos, webcam images, web pages, or documents can be assigned to time series icons. By
adding images to an icon in the Setup module, the user can then access images in the
Visualization, Acquisition, and Modeling modules through the icon shortcut menu. Images
and webcams can be viewed in their own separate dialog or as icons on the map window. Figure
4.3 shows a satellite image that can be viewed from a time series icon. If a time series icon
represents a dam, links can be assigned to the icon that might be a webcam that displays a real-
time video of an actual outlet on that dam. The time series icons could also have access to
pictures of the dam and reports providing details about the dam. For further information on how
to set these features up, see Chapter 18 of the HEC-RTS User's Manual.
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== HEC-RTS - Russian River E\@

File View Maps Forecast Scripts Tools Window Help
BsadsS BRI RREEe BANBEES A Y
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Figure 4.3 Viewing an Image from a Time Series Icon

4.6 Running Scripts from Icons

Scripts can be assigned to individual time series icons. The scripts can be used to update the data
at given intervals, compute other information from the data, or complete other tasks. Scripts are
assigned to the icons in the Setup module, through the Time Series Icon Editor. Scripts can
also be created in the provided Script Editor. For more detailed information on assigning and
using scripts, see Appendix H of the HEC-RTS User's Manual.
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Chapter 5
Create a New HEC-RTS Watershed

5.1

Create an HEC-RTS Watershed

To create a new watershed:

1.

From the HEC-RTS main window (Figure 5.1), from the Setup module, from the File
menu, click New Watershed. The Create New Watershed dialog box (Figure 5.2) will
open.

== HEC-RTS - No Watershed o || B R
File View Maps Watershed Models Scripts Tools Window Help
tradsS EREme R e AEACEES AV

& Acquisition | | visualization f‘éModelmg 6t setup :

T== No Watershed

T g T T T T PP g
INFO: The List of Data Records to read for the Lake Mendocino cannot be read. Check data set source path.

Time Series Icons added to Setup
1 had D D i

Messages

Coordinates: -7662936 east, 6833855 north

Figure 5.1 HEC-RTS Main Window — Setup Module

Enter a name for the watershed in the Watershed Name box (Figure 5.2). Optionally,
the user can enter a description of the watershed in the Description box (Figure 5.2),
enter a description for the new watershed.

From the Watershed Location list (Figure 5.2), select a watershed location that has been
created (Section 3.2).

The default unit system is English, from the Unit System list (Figure 5.2) the other
choice is SI (metric).
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Watershed Name:

Description: E]
Watershed Location: .RR - E
Unit System: .English -
Map Layers: Add Map Layers...
Coordinate System:
Import CWMS 2.1 Watershed
Settings
0 U.5. Time Zones International Time Zones

Time Zone DOES NOT Use Daylight Savings

== Create New Watershed | =3

Figure 5.2 Create New Watershed Dialog Box

The user can add background shapefiles at this time by clicking Add Map Layers
(Figure 5.2), the Select Map to Add browser will open (Figure 5.3). From the browser
the user will navigate to where the background shapefiles for the watershed are located,
select the shapefile, click Open, the Select Map to Add browser will close (Figure 5.3).
The user can also add map layers to the watershed after the initial setup of the watershed

(Section 5.2).

== Select Map to Add =
Lookin: | | HEC-RTS » -
| config [¥] create Copy
9 | dated
e 5 -
Recentttems | - J4r
| javaDocs
Desklop
My Docume...
L ¥
Computer
,
[ —

Figure 5.3 Select Map to Add Browser

Next, the projected coordinate system of the watershed needs to be set. From the Create
New Watershed dialog box (Figure 5.2), click Edit (by the Coordinate System box),
the Map Coordinate Information dialog box will open (Figure 5.4).
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f ™
[~ ] Map Cocrdinate Information Iﬁ
Map Coordinate Information
System: I')(_y v;
Units:  |Universal Transverse Mercator =

State Plane Coordinates

Albers Equal-Area Conic -
Lambert Conformal Conic

Transverse Mercator

Polar Stereographic (HRAP) k‘

‘Well Known Text -

m

o [ omen ]

Figure 5.4 Map Coordinate Information Dialog Box

A

7. For HEC-RTS 3.1.1, the watershed must have a map coordinate system defined, this
includes all of the map layers and the models. To get the correct projected coordinate
system, click Load from File (Figure 5.4), an Open browser will open (Figure 5.5).
Browse to the location where a map layer with the correct projected coordinate system,
select the map layer, click Open. The Open browser will close (Figure 5.5) and now the
Map Coordinate Information dialog box will contain information about the projected
coordinate system (Figure 5.6). Click OK, the Map Coordinate Information dialog
box will close (Figure 5.6). Now on the Create New Watershed dialog box, the
Coordinate System box (Figure 5.2) contains the name of the projected coordinate
system (i.e., USA_Continguous Albers Equal Area Conic USGS version) for the

watershed.
== Open @
Look in: . maps v: G il e
r || Raingages_Albers_ft.prj
";} ] RR?I_.akeszIbergfﬂ.prj
Recent ltems || RussianRivers.prj
. RussianSubbasins.prj
| Streamgages_Albers_ft.prj
Deskiop
|
E
&
My
Documents
[}
L*
Computer
=
‘._L; File name: RussianSubbasins.prj
NeWork  Files oftype: | Projeciion (*pr) z)

LFigure 5.5 Open Browser
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se_easting”, 0.0], |
se_northing®, 0.0],

I

1L} L
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Figure 5.6 Setting Projection Based on Existing Projection

From the settings box, the user can select the time zone based on United States Time
Zone (default) or International Time Zones (Figure 5.2). From the list, select the
appropriate time zone for the watershed. Note that HEC-RTS runs models in "watershed
time", which is the time zone without any “daylight saving” component. (The models are
generally unable to handle the daylight savings time shift. HEC-RTS can handle the shift
if the view time zone is set correctly.).

Click OK, the Create New Watershed dialog box will close (Figure 5.2), and the
Watershed Summary dialog box will open (Figure 5.7). The Watershed Summary
provides a summary about the created watershed and lets the user know that certain items
cannot be changed when a watershed is created.

-
= Watershed Summary

===

Watershed

Name:

Description:

Base Directory:
Unit System:
Coordinate System:
Time Zone:

Server:

Summary

Mew_Watershed
Building a new watershed

CiPrograms/HEC-RTS_3_0/Watersheds/New_Watershediwatershed/New_Watershed

English
USA_Contiguous_Albers_Equal_Area_Conic_USGS_version
GMT-08:00

Local

NOTE: The Watershed's Unit System, Time Zone, and Map Projection cannot be changed once the Watershed is created.
Please verify that you have selected the correct unit system and time zone.
Press the "Cancel” buiton to modify any of these values.

oK | l Cancel

Figure 5.7 Watershed Summary Dialog Box
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10.

5.2

Click OK, the Watershed Summary dialog box will close (Figure 5.7), and the HEC-
RTS main window (Figure 1.1) will now contain the new watershed. Also, a Next Steps
dialog box will open (Figure 5.8) that provides the user with a list of what to do next in
creating an HEC-RTS watershed.

B8 Next Steps... &3

Next Steps...

1. Finish Importing additional models with the File-=Import menu.
2. Configure the Program Order.

3. Configure the Model Alternative Keys.

4. Create the Forecast Runs.

5. Setup the Model Linking.

6. Setup the Extract List.

7. Setup the Post List.

8. Create a Forecast.

Dont show this again

Close

Figure 5.8 Next Steps Dialog Box

Add Map Layers

If during the creation of an HEC-RTS watershed, the user made the decision not to add map
layers, this section provides the user with the necessary steps to add map layers to a watershed.

1.

5.3

From the HEC-RTS main window (Figure 5.1), from the Maps menu, click Map Layers.
The Map Layers dialog box (Figure 5.2) will open.

From the Layers menu (Figure 5.9), click Add Maps, the Select Map to Add Browser
will open (Figure 5.3). Click Create Copy (Figure 5.3), this will make a copy of the
selected map layer(s) in the HEC-RTS watershed directory. From the browser the user
will navigate to where the map layer(s) for the watershed are located, select the map
layer, click Open, the Select Map to Add Browser will close (Figure 5.3).

The Map Layers dialog box (Figure 5.9) will update, with the name of the selected map
layer appearing in the Map Layers Tree (Figure 5.9). Also, the active map window
(Figure 1.1) will update with the added map layer.

When all the necessary map layers have been added to the watershed, click OK, the Map
Layers dialog box will close (Figure 5.9).

Add Background/Internet Maps

HEC-RTS is able to load Google® and Bing® maps from the Internet, these background maps
are very helpfully when viewing and describing the watershed during meetings. Alternatively,
geo-referenced images (e.g., .MrSid) can be added so that a background map will still display
when Internet connectivity is not available.
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Currently Opened Maps

Acquisition
Yisualization
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. Map Layers
i [¢] RussianSubbasins.shp

i} [¥] RussianRivers.shp
i} [¥] RR_Lakes_Albers_ftshp

11

[ OK ] [ Cancel

Figure 5.9 Map Layers Dialog Box

5.3.1 Add an Image

1.

From the HEC-RTS main window (Figure 1.1), from the Maps menu, click Map Layers.
The Map Layers dialog box (Figure 5.2) will open.

From the Layers menu (Figure 5.10), click Import Image, an Open Browser will open
(Figure 5.5). From the browser the user will navigate to where the image file is located,
select the image file, click Import, the Open Browser will close (Figure 5.5).

- -
= Map Layers [ = (=] ﬂ

Layers| Edit View

Add Map Layers...

Import Image(s) !

Rermove Map Layers...

-

Close

EMFIIRussianSubbasi
n—u [ RuecianRivars =hn

Figure 5.10 Map Layer Dialog Box — Layers Menu - Importing Image(s)

The Define Image Extents dialog box will open (Figure 5.11). The user will need to
provide the extent information for the image file. Once the extent information has be
entered, click Finish, the Define Image Extents dialog box will close (Figure 5.11). The
selected image file has now been added to the HEC-RTS watershed. For further
information on the image extent information, please see the HEC-RTS User's Manual.
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|= | Define Image Extents @

File: mendo.img

Image West |
Image Marth
Image East

Image South

= Back [ Finish ] I Cancel I

Figure 5.11 Define Image Extents Dialog Box

5.3.2 Add an Internet Map

To add an Internet map to an HEC-RTS watershed, the user must have Internet connection.

1. From the HEC-RTS main window (Figure 5.1), from the Maps menu, point to Add
Internet Map (Figure 5.12). From the submenu there are seven option from which the
user can choose.

Scripts Reports Teels Window Help

Map Layers... M k’ ;:é {é} &
Default Map Properties... [ 228 conn] U e hre
Add Internet Map ! Google Street Map
Display Map Coordinates | Google Satellite Map

Google Terrain Map
i Save Map Image...

Bing Satellite Map
1 & Pprint Map...

Open Street Map
v | NoInternet Map

Figure 5.12 Maps Menu - Add Internet Map

2. Normally, a Google Terrain Map is best for a larger (zoomed-out) view of the
watershed. When zoomed-in on the watershed, the Goggle Satellite Map (Figure 5.13)
is often best.

3. Depending on where location of the watershed, the selected map might be fuzzy if the
coordinate system is not the same as the background map. Usually, the Internet map and
watershed coordinate systems are different (Internet maps use a variation of UTM).
Since background maps are solid, translating pixels to a different coordinate system can
misalign them slightly or cause a slight distortion. This is truer for the edges of the
United States continent, than in the middle areas. From the Maps menu (Figure 5.12),
point to Display Map Coordinates, click Internet, the fuzziness will be corrected in the
display. Be aware that certain setup items in HEC-RTS will not work when the display
map coordinates are set to Internet, use this option only when displaying the watershed
for meetings.
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= seup =

Figure 5.13 Watershed Projection on Top of Satellite Map

5.4 Adjust Map Layers

Once a map layer is in the HEC-RTS framework the user can make adjustments to the layer.
From the HEC-RTS main window (Figure 1.1), from the Maps menu, click Map Layers. The
Map Layers dialog box (Figure 5.2) will open. Now the user can see which Map Window is
currently active and what map layers are available in that map window. To change the color and
the fill aspects of a map layer do the following:

1. From the Map Layers tree (Figure 5.9), right click a map layer, depending on what type
of map layer it is, the shortcut menu (Figure 5.14) will be different.

2. For example, Figure 5.14 displays a shortcut menu that allows the user to
expand/collapse the RussianSubbasins.shp leaf; move the shapefile to different positions
in the tree (Move To Top/Move To Bottom, Move up/Move Down); show the legend of
the shapefile; change the label of the shapefile; edit the properties of the shapefile;
set/remove scale factors; copy the map layer to another location; and open the attribute
table of the shapefile.
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=% Map Layers E@

Layers Edit View

Currently Opened Maps

Acquisition
Visualization

Modeling

.. Map Layers
[ [ ] Raingages_Albers_ft.shp

.. RussianSubbasins.shp

RussianRivers.shp Move To Top
Time Series Icons Rl
: Move Down

.. RR_Lakes_Albers_ft.sh
Move To Bottom
Show Legend
Change Label
Properties...

Set Scale for Zoom-in
Set Scale for Zoom-out
Remove Scale Factors

Copy To...
Attributes Table...

Figure 5.14 Map Layer — Shortcut Menu

3. From the shortcut menu (Figure 5.14), click Properties, the Edit Polygon Properties
dialog box will open (Figure 5.15). In the example (Figure 5.14), the
RussianSubbasins.shp file is a polygon shapefile. To edit the fill of the active map layer,
from the Fill tab, change the color or not have a fill. For the example in Figure 5.15, fill
will be turned off. So click Display Fill, the check mark will clear, meaning that fill is

turned off.
== Edit Polygon Properties @
:amples/RTShwatershed/Russian_River/maps/RussianSubbasins.
Fill Elorderl Labels
Draw Features using:
One Fill |
[] Display Fill
Color NN darkred -
syl -]
Transparency
(} 25
[ ok || cancet |[ apply

Figure 5.15 Edit Polygon Properties Dialog Box
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3. To turn off a map layer - click in the checkbox by Raingages Albers_ft.shp, the rain
gages no longer appear on the map window.

4. To display the map window zoomed in, select the Zoom Tool [@). Draw a box around the
map layers that are displayed in the Map Window. From the Maps menu, click Default
Map Properties, the Default Map Properties for dialog box will open (Figure 5.16).
Click Set Map Extents to Display, click OK. The Default Map Properties for dialog
box will close.

"

=

B Default Map Properties for Russian River

Map Extents | Default Map Layers

Coordinate System: |USA_Contiguous_AlD

Extents:
Easting: Morthing:
Minimum: -7812815 Min: g@l3922
Maximum: -7140582 Max; 7059021

’ Set Map Extents to Display

Grow to Map Extents

’ Ok ] ’ Cancel Apply

Figure 5.16 Default Map Properties for Dialog Box

This sets the extents for the Map Window so that when the study is opened the next time the
Map Window will be zoomed in to the tighter area.
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Chapter 6
Importing Models

Before importing any models:

e Be sure that models run without errors. If the model does not run outside of HEC-RTS, the
model will not run inside of HEC-RTS. Fix any problems before importing.

e Where possible, use relative paths to files, not absolute paths.

e The directories where models are located are "clean". Backup original directories and
remove all log, output and temporary files. Also, remove DSS files containing historical
data used for calibration. Keep DSS files that contain model parameters, such as storage-
elevation-area curves. Have a trim, pristine directory with only those files needed for real-
time execution.

e Keep blank spaces and dashes out of names and files; for example, HEC-HMS will change
dashes "-" to underscores " " without HEC-RTS knowing it. Do not use unnecessary non-
alpha characters.

e Many errors have arisen due to either messy directories or not checking that models run
correctly on the PC environment. Errors are more difficult to track down through HEC-
RTS than directly from the models themselves.

6.1 Program Order

HEC-RTS can run with zero to four models. The user should setup a program order to only
include those models that will run. For example, if the interest is in forecasting local flow and
stage, and real-time inundation maps, then the Program Order might only include HEC-HMS
and HEC-RAS.

From the HEC-RTS main window (Figure 1.1), click Setup module, from the Models menu,
click Program Order. The Program Order dialog box will open (Figure 6.1), displaying the
default program order. The program order identifies which models will be run and the order in
which those models will be run. A user can create a new program order and add or remove
programs, for this manual, the default program order will be used. Refer to Chapter 16 of the
HEC-RTS User's Manual for further details.

6.2 Import an HEC-Res-Sim Model

Since the HEC-ResSim model contains the Stream Alignment and other elements that describe
the watershed, it is recommended that the user import the HEC-ResSim model first for an HEC-
RTS watershed.
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a ]
= Program Order @
Program  Edit

Name: Default [H(4a] 101 »])[m]
Description: | Default Program Order &
Programs

1 MFP
2 HMS
3 ResSim
4 RAS
5 FlA
[ OK ] [ Cancel ] ’ Apply

i*“igure 6.1 Program Order Dialog Box

To import an HEC-ResSim model:

1. From the HEC-RTS main window (Figure 1.1), click the Setup module, from the Models
menu (Figure 6.2), point to Import, click ResSim. An Import Type message window
(Figure 6.3) will open, asking the user do you want to import just an HEC-ResSim
alternative, or import the entire HEC-ResSim watershed. Since the idea is to build the
HEC-RTS watershed using information from the HEC-ResSim watershed, click

Watershed.
Scripts Tools Window Help
! £  Program Order... B ol e By
£ Import vl MR S
H Model Alternative Keys... B HMms
Forecast Runs... EI ResSim
Model Linking... BN RAS
Edit Extract.. E rfa
Edit Post...
HMS ’
FIA b

Figure 6.2 Setup Module - Models Menu - Import

Import Type

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

| &3 ]|

Alternative| |Water5hed| | Cancel

Figure 6.3 Import Type Message Window
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2. A Select Watershed File to Import From Browser will open (Figure 6.4). From the
browser the user will navigate to where the HEC-ResSim model is located, select a
*.wksp file, click Open, the Select Watershed File to Import From Browser will close

(Figure 6.4).
== Select Watershed File to Import From @
Lookin: | | RR_ResSim_Model > @
| autorss
o | dssmapgui
i 75
Recent ltems k. maps
L rss
| scripts
! | shared
Deskiop | study
| supplemental
- L w2
[E| RR_ResSim_Model wksp
My Docume. .. | Russian_River wksp
| RussianRiver.wksp
¥
Computer
= N
‘!.\- File name: RR_ResSim_Model.wksp
NEWOTK Files oftype: | ResSim Watershed Files v

Figure 6.4 Select Watershed File to Import From Browser

3. A ResSim import progress dialog box will open, once the import is finished an Import
Finished message window (Figure 6.5) will open. Click OK, the Import Finished
message window (Figure 6.5) will close, the stream alignment will display in the map
window, and from the watershed tree (Figure 6.6), from the Models folder, expand
ResSim, and the list of HEC-ResSim alternatives is displayed.

Import Finished | &3 |

ResSim import of RR_ResSim_Model.wksp was successful

Figure 6.5 Import Finished Message Window

6.3 Import an HEC-HMS Model

Now let's import the HEC-HMS model into the HEC-RTS watershed. Depending on what
version of HEC-HMS the model was built with, during the import process HEC-HMS may
automatically update the HEC-HMS model to the current version. The HEC-HMS model will no
longer work with the version the model was created in, so a full back up of the HEC-HMS model
is recommended.
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== HEC-RTS - Russian River
File View Maps Watershed Models Scripts Tools Window Help
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®
- Fa »
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~PY Scripting
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. stream Alignment

[=+Ji Forecast Runs

- # Future rain with base models
- @ No Future Rain

4

+7 (o] @]

Figure 6.6 HEC-RTS Main Window — Watershed Tree - ResSim Alternatives

To import an HEC-HMS model:

1. From the HEC-RTS main window (Figure 1.1), click the Setup module, from the Models

menu (Figure 6.2), point to Import, click HMS. An HEC-HMS Select Project File
Browser will open (Figure 6.7). From the browser the user will navigate to where the

HEC-HMS model is located, select a *.hms file, click Select, the Select Project File
Browser will close (Figure 6.7).

|2 Select Project File [
LookIn: |3 RR_HMS_Model |v| B
[ basinStates [ results
] data [ Russian_River.nm
] datavar
[ forecast
[ maps
[ montecarlo
1 optimizer
File Name: |Russian_River.hms |
Files of Type: |HEC-HMS Project Files (*.hms) v
| Select || Cancel |

Figure 6.7 HEC-HMS Select Project File Browser

The HEC-HMS import process will begin, when the import of the HEC-HMS model is
complete, the user is returned to the HEC-RTS main window (Figure 1.1). From the

Watershed Tree (Figure 6.6), from the Models folder, expand HMS, and the list of
HEC-HMS runs is displayed.
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6.4 Create MFP Alternatives

Once the HEC-HMS model has been imported, the user can now create an MFP (Meteorological
Forecast Processer) alternative. MFP is a rather simple process that takes observed precipitation
grids and combines it with forecasted precipitation grids to make a continuous set of grids for
HEC-HMS to run with. The first alternative that a user might create would be "no future
precipitation”, with zero precipitation after the "time of forecast".

To create an MFP alternative:

1. From the HEC-RTS main window (Figure 1.1), click the Setup module, from the
Watershed Tree menu (Figure 6.8), right-click MFP (Figure 6.8). From the shortcut
menu (Figure 6.8), click New, the Create New MFP Alterative dialog box will open
(Figure 6.9).

| ¥ Acquisition | | Visualization | % Wodeling| ¢ Setup |

ﬁ Russian River
= Models

'ﬁ
HI Sl New..

E| n ~ E Import%nes (R)

- Bucalibrate (B)
- C:calibrate

[ calibrate

AT
~-Oy Supplemental

P‘l' Scripting
RAS
Ejf'f'f Stream Alignments
----- ("_ Stream Alignment
E}-- .. Forecast Runs
- # Future rain with base models
- # Mo Future Rain

Figure 6.8 Watershed Tree — MFP Shortcut Menu

2. Enter a name for the MFP alternative in the Name box (Figure 6.9). The user can enter
an optional description about the MFP alternative in the Description box (Figure 6.9).
From the Basin Model list (Figure 6.9), select the appropriate HEC-HMS basin model.
Next, the user needs to select the appropriate HEC-HMS meteorologic model from the
Meteorologic Model list (Figure 6.9). The last item to configure is the number of
precipitation zones, Precipitation Zone Configuration list (Figure 6.9).

3. Click OK, the Create New MFP Alterative dialog box will close (Figure 6.9). From the
Watershed Tree (Figure 6.6), from the Models folder, expand MFP, and the name of
the created MFP alternative is listed. From the Watershed Tree, right-click on an MFP
alternative, from the shortcut menu click Edit Alternative, the MFP Alternative Editor
will open (Figure 6.10). Further information (future precipitation, temporal distribution)
for the MFP alternative needs to be input (refer to the HEC-RTS User's Manual for
further information).
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Mame:

Description:
Basin Model:

Meteorologic Model:

= Create New MFP Alternative
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Figure 6.9 Create New MFP Alternative Dialog Box
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+4 hrs. 0.270
+5 hra. 0.270
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+11 hrs. 0.270
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Figure 6.10 MFP Alternative Editor
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6.5

Import an HEC-RAS Model

Now let's import the HEC-RAS model into the HEC-RTS watershed:

1.

6.6

From the HEC-RTS main window (Figure 1.1), click the Setup module, from the Models
menu (Figure 6.2), point to Import, click RAS. A Select RAS project to import from
Browser will open (Figure 6.11). From the browser the user will navigate to where the
HEC-RAS model is located, select a *.prj file, click Open, the Select RAS project to
import from Browser will close (Figure 6.11).

8 Select RAS project to import from 23]
Lookin: | | RR_RAS Model x| FerE-
RussianRiver.prj
-;..:3
Recent ltems
Deskiop
My Docume..
Computer
o,
(_E File name: RussianRiver.prj
Network  Files oftype: | RaS ProjectFiles M Cance)

Figure 6.11 Select RAS project to import from Browser

The HEC-RAS import process will begin, when the import of the HEC-RAS model is
complete, the user is returned to the HEC-RTS main window (Figure 1.1). From the
Watershed Tree (Figure 6.6), from the Models folder, expand RAS, and the list of HEC-
RAS plans is displayed.

Import an HEC-FIA Model

For the HEC-FIA import, the HEC-FIA model needs to have been built with HEC-FIA Verison
3.0 or later; the import process will not import any EC-FIA models that were built with earlier
versions of HEC-FIA.

1.

From the HEC-RTS main window (Figure 1.1), click the Setup module, from the
Models menu (Figure 6.2), point to Import, click FIA. An Import Alternatives dialog
box will open (Figure 6.12).

Click Select/Add Project (Figure 6.12), an Open Browser will open (Figure 5.5). From
the browser the user will navigate to where the HEC-FIA model is located, select a *.prj
file, click Open, the Open Browser will close (Figure 5.5).
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8

Import Alternatives

| SselectiAdd Project |

Please Select Your Alternative For Each Project

Project Alternative Progress
RussianRiver :GridsAnd)(SecsAIter... v:

’ Edit Alternative Specifications ]

| ImportAltematives | | Close ]

Figure 6.12 Import Alternatives Dialog Box

3. The table in the Please Select Your Alternative For Each Project box (Figure 6.12)
will list the selected HEC-FIA model. From the Alterative List (Figure 6.12), select the
HEC-FIA alternative to be used in the HEC-RTS watershed.

4. Click Import Alternatives (Figure 6.12), the import will start, and in the Progress
column of the table (Figure 6.12) a green progress bar will display letting the user know
how the import is progressing. An Information message window (Figure 6.13) will
display when the HEC-FIA model import is finished, click OK. The Information
message window (Figure 6.13) will close.

Information @

Import Completel

OK

Figure 6.13 Information Message Window

5. From the Import Alternatives dialog box (Figure 6.12) click Close, the Import
Alternatives dialog box will close (Figure 6.12). The user is returned to the HEC-RTS
main window (Figure 1.1). From the Watershed Tree (Figure 6.6), from the Models
folder, expand FIA, and the list of HEC-FIA alternatives is displayed.

All the models have been imported, the next step is to associate alternatives keys (used in the
F-part of the DSS pathname) with each model's alternatives, and then link the model alternatives
together — model integration.
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Chapter 7

Model Integration

Data is exchanged between models in an HEC-RTS forecast using a DSS file and with
pathnames that contain an F-part that identify the model and scenario (alternative). Each
individual model or model input/output is called an Alternative. An alternative may be different
reservoir operations, or a different forecast for precipitation, or different loss or routing
parameters. For example, typically in an HEC-RTS study, there might be at least three (future)
precipitation alternatives - No Future Precipitation, QPF, User Specified.

Each model alternative is assigned an alpha-numeric character, or "key", that identifies the
alternative. Different models may use the same character (e.g., B for base HMS and B for a
ResSim alternative.) The model alternative keys are concatenated together to form a "Run Key",
which is used in the F-part of a DSS pathname to identify the dataset.

For example, for a QPF alternative for MFP, which combines observed precipitation and future
precipitation, the MFP alternative would be assigned the letter "Q". The HEC-HMS model
needs the precipitation from the MFP alternative to generate flows, both observed and
forecasted. So, HEC-HMS would look for pathnames with an F-part of "Q". The HEC-HMS
model was calibrated for wet conditions, so the HEC-HMS alternative might be assigned the
letter "W". The HEC-ResSim needs the HEC-HMS flows, so HEC-ResSim would be looking
for pathnames with an F-part of "QW". The HEC-ResSim model is a standard operation model
which means the assignment might be the key "S". HEC-RAS model needs the flows out of the
reservoir, so HEC-RAS would be looking for pathnames with an F-part of "QWS". HEC-RAS
then compute stages and writes those stages out to pathnames with an F-part of "QWSB" (the
HEC-RAS model having a key of "B"). In turn, the HEC-FIA model would need the stages from
the HEC-RAS model and would be looking for pathnames with an F-part of "QWSB".

Reports, output, log files, etc. all use this convention to identify the complete dataset that they
represent. In short, if a "%" represents a model, then log files and the F-parts of the DSS
pathnames used will be:

e % - output from MFP

e %% - output from HEC-HMS

o %%% - output from HEC-ResSim
o %%%% - output from HEC-RAS

o %%%%% - output from HEC-FIA

The user can use these percent signs in the model interface module to identify datasets,
especially in time series icons to identify what DSS datasets to use. Currently, a "trial" number
(0) is internally appended to each ID key and will appear in the F-part. Trials in HEC-RTS will
not be addressed at this time.
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7.1 Assign Model Alternative Keys

From the HEC-RTS main window (Figure 1.1), click the Setup module, from the Models menu
(Figure 6.2), click Model Alternative Keys, the Model Alternative Keys dialog box will open
(Figure 7.1). For each model (e.g., MFP, HMS) the user will assign a single number or letter to
each model alternative that will be used. The same character can be used between different
models, but not within the same model.

== Model Alternative Keys @
Plugin: [mFp -
Keay Model Alternative

0 Mo Future Rain
User Specified - Three Zones

A User Specified Rain - Entire Basin

’ oK ]| Cancel || Apply

Figure 7.1 Model Alternative Keys Dialog Box

For example, in Figure 7.1, for the MFP model (selected from the Plugin list), the user has
assigned the number zero (0) to the No Future Rain MFP alternative; the letter "Z" to User
Specified - Three Zones (each zone will have a different amount of precipitation); and, the letter
"A" to User Specified Rain — Entire Basin (the same amount of precipitation for the entire
watershed).

The user needs to perform this assignment for all of the models that will be used in the HEC-
RTS watershed. Once the assignments have been made, click OK, the Model Alternative Keys
dialog box will close (Figure 7.1). On the Watershed Tree (Figure 7.2), each model alternative
that has been assigned a key, will display that key by the alternative name in parentheses. For
example, in Figure 7.2, for the HEC-HMS model alternative Recession_3 Zones, the key (R) is
assigned.

e Russian River
=+ 1 Models

= wFP

Mo Future Rain (0)

User Specified - Three Zones (Z)
User Specified Rain - Entire Basin (4)
A Hus

. ~2f Recession_3_Zones (R)

- C:calibrate
- calibrate
=y
Supplemental
- PY Scripting
=Bl Ras
|38 Base for Real Time forecasting (B)
=% Stream Alignments
¢ S/ Stream Alignment
(= . ForecastRuns
- # Future rain with base models
- % No Future Rain

Figure 7.2 Watershed Tree — Model Alternative Keys
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7.2 Forecast Runs

Once all the model alternative keys have been assigned, the user can create forecast runs. A
forecast run, during a compute, determines the sequence that the models will be executed.

To create a forecast run:

1. From the HEC-RTS main window (Figure 1.1), click the Setup module, from the Models
menu (Figure 6.2), click Forecast Runs, the Forecast Run Editor will open (Figure

== Forecast Run Editor =
Forecast Run

Name Key Description

Future rain with base mod... |ADROBOBOGO |

Mo Future Rain |0oR0BOBO— |

Name:

Description: (=]

Program Order. ~ | Key.

Figure 7.3 Forecast Run Editor

2. Click New, the Forecast Run Editor will change (Figure 7.4) so that the user can now
create a new forecast run. Enter a name for the new forecast run in the Name box
(Figure 7.4). The user can also enter an optional description in the Description box

(Figure 7.4).
= Forecast Run Editor* ﬁ
ForecastRun
MName Key Description
Name: Future rain with base models|
Description: E]
Program Order. | pefault Key: |AOROBOBOGO
MFP :KUserSpeciﬂed Rain - Entire Basin ':
HMS :R:Recession_:’»_Zones ':
ResSim :B:El:calibrate ':
RAS :B:ElaseforReaI Time forecasting v:
FlA G:GridsAndXSecsAlternative -
’ OK ] [ Cancel ] ’ Apply ]

Figure 7.4 Forecast Run Editor — New Forecast Run
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3. In the current version of HEC-RTS, the only program order available for use is Default,

which is displayed in the Program Order list (Figure 7.4).

4. From the model alternative lists (e.g., MFP, FIA), the user will select which model
alternatives will be computed in the forecast run that is being created. As model
alternatives are selected for "key" for the forecast run is being built in the Key box

(Figure 7.4).

5. Once the user is finished click Apply, the newly created forecast run will display in the
table on the Forecast Run Editor (Figure 7.4). Click OK, the Forecast Run Editor will
close (Figure 7.4), and from the Watershed Tree (Figure 7.2), from the Forecast Runs

folder, created forecast run is displayed.

7.3 Model Linking

Once forecast runs have been defined, the specific output from each model needs to be linked
to the input of the following model. HEC-RTS 3.1.1 attempts to do most of this effort for the
user, through the model alternatives own linking and the use of identical location names. The
user must check and adjust all model linkages, as the automated linking usually is not
complete. Model linking is done through the Model Linking Editor (Figure 7.5). The user
will set the modeling linking for a selected forecast run, and for each model alternative that is

part of the selected forecast run.

== Model Linking Editor - <Base Data> =1 >
ForecastRun | Future rain with base models -
Model Requiring Input: | (Bl MFP-User Specified Rain - Entire Basin M Select Input Model Altern...
Model Input Source [ ]
Location Parameter Input From Location/Parameter L
Interpolation Precipitation Exiract List ISHG/RUSSIANPRECIP22NOV2012:2000/22NOV2012:210... | =
*Highlighted text indicates duplicate linking
Bro
Model 1O OK Cancel Apply

Figure 7.5 Model Linking Editor - MFP Alternative Model Linking

7.3.1 Linking MFP

The linking for an MFP model alternative defaults to the HEC-RTS watershed's extract list (see
HEC-RTS User's Manual for further information). HEC-RTS will ask MFP what data (DSS
pathname) is needed. MFP will provide the available cases, and HEC-RTS assumes it will be
extracted from the observed dataset (database). The dates in the pathname will be changed when
a forecast is run. Click Apply (Figure 7.5) to save the model linking for the MFP model

alternative.
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7.3.2 Linking HEC-HMS

Before linking the HEC-HMS model alternatives, review Chapter 8 on the setting up and
calibrating of the HEC-HMS model before beginning the linking process. In this case, Figure
7.6, for the HMS model alternative linking, all data, except for the precipitation from MFP will
be extracted from the observed data (extract list). From the Input from column (Figure 7.6) for
the Location — Interpolation (first row in the table), from the list, select the correct MFP model
alternative (Figure 7.6). Validate the rest of the HMS model alternative linking, the user should
be able to see right away the advantage of using consistent/identical location names throughout
the system. Click Apply (Figure 7.6) to save the model linking for the HMS model alternative.

=2 Model Linking Editor - <Base Data> e )
Forecast Run: :Future rain with base models v:
Model Requiring Input: | 28] HMS-Recession_3_Zones - Select Input Model Alternative ]
Model Input Source
Location Parameter Input From Location/Parameter
erpolatio Precipitatio WFP-User Specified Rain - Entire Basin_w | Interpolation - Precipitation v~

Potter Valley Flow Exfract List * | [POTTER VALLEY/POTTER VALLEY INTAKE/FLOW/O1JANZ.. ~
EF RUSSIAN at CALPELLA Flow Exfract List ¥ | [EF RUSSIAN RICALPELLA CAFLOW/OINOVZ012M15MINU... ~
Coyote Flow Extract List w | IRUSSIAN/LAKE MENDECINO/FLOW-OUT/15MINICDEC) M
RUSSIAN at UKIAH Flow Extract List | [RUSSIAN RIUKIAH CAFLOW/DTNOV2012115MIN/JUSGS! i
RUSSIAMN at TALMAGE Flow Exfract List | IRUSSIAN RITALMAGE CAIFLOWIDTNOV2012M5MIN/USGS! v ||
RUSSIAN at HOPLAND Flow Exfract List ¥ | [RUSSIAN RIHOPLAND CAFLOWIO1NOY2012M1 SMINIUSGS!
RUSSIAN at CLOVERDALE Flow Extract List | IRUSSIAN RICLOVERDALE CAFLOW/OTNOVZ012M5MINL.
BIG SULPHUR at A G RESORT Flow Exfract List * | /BIG SULPHUR C A G RESORT/CLOVERDALE CAFLOWID... ~
BIG SULPHUR at CLOVERDALE  |Flow Exfract List ¥ | /BIG SULPHUR C/ICLOVERDALE CAFLOWID1NOV2012M15... ~
RUSSIAN at Geysenville Flow Extract List | IRUSSIAN RIGEYSERVILLE CAFLOWI/DTNOV2012M15MINL.. +
RUSSIAN at JIMTOWN Flow Exfract List * | [RUSSIAN RIUIMTOWN CAFLOW/OINOV2012M1EMIN/IUSGS! ~
MAACAMA at KELLOGG Flow Exfract List ¥ | IMAACAMA CIKELLOGG CAFLOW/DINOVZ012MSMINUSGS! ~ -
*Highlighted text indicates duplicate linking

Model liO... [ ok |[ canesl Apply

Figure 7.6 Model Linking Editor - HMS Alternative Model Linking

7.3.3 Linking HEC-ResSim

In the example used in this manual, the ResSim model alternative will obtain most of the flows
needed from the HMS model alternative, as well as some observed data (such as flows, storage
elevations, etc.). Initially, the model linking for the ResSim model alternative defaults to the
extract list (Figure 7.7).

1. From the table, highlight all of the locations, with the parameter Known Flow, click
Select Input Model Alternative (Figure 7.7), the Select Input Model Alternative
dialog box will open (Figure 7.8).

2. From the Input Model Alternative list (Figure 7.8), select the correct HMS model
alternative. Click OK, the Select Input Model Alternative dialog box will close (Figure
7.8), and a Confirm Input Selection message window will appear (Figure 7.9). The
message window is asking the user if this linking is appropriate for the selected rows.
Click Yes, the Confirm Input Selection message window will close (Figure 7.9).
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= Model Linking Editor - <Base Data> (o] @ ] =]
Forecast Run: test -
Model Requiring Input: EI ResSim-calibrate v: Select Input Model Alternative ]
Model Input Source ]

Location Parameter Input From Location/Farameter L
WF Russian Known Flow Extract List ¥ | Ukiah - FLOW | .
Russian 10 Known Flow Extract List ~ | Lake Mendocino - FLOW - |;|
Austin Ck Local Known Flow Extract List w | Austin Ck Loc - FLOW -|—
Guerneville Local (Russian 20) Known Flow Extract List w | Hacienda Loc - FLOW -
Green Valley Known Flow Extract List ¥ | Green Valley - FLOW -
Santa Rosa Cr Known Flow Extract List w | Mirabel Heights-Mirabel Park - FLOW -
Dry Creek Local Known Flow Extract List | Dry Ck Lower - FLOW -
Geysenville Dry Creek Local Known Flow Extract List | Yoakim Loc - FLOW -
Lake Sonoma Inflow Known Flow Extract List | Lake Sonoma - FLOW hd

*Highlighted text indicates duplicate linking

Browse...

o owe ] o

Figure 7.7 Model Linking Editor — ResSim Default Alternative Model Linking

!

= Select Input Model Alternative | » |

Input Model Alternative: | v

OK ” Cancel ]

Figure 7.8 S elect Input Model Alternative Dialog Box

Confirm Input Selection | X |

Link all selected rows to HMS-RTS_Alt?

Yes ] [ No ]

Figure 7.9 Confirm Input Selection Message Window

3. Now on the Model Linking Editor (Figure 7.10), all of the selected rows will now have
a linkage to an HMS model alternative in the Input From (Figure 7.10) column.

4. Instead of following the instructions in Step 2, the user can select a location, click
Browse (Figure 7.10), the Select Source Data Location dialog box will open (Figure
7.11). Using the Select Source Data Location dialog box, for some users another way
of performing the linking that might be easier than doing the linking from the table
(Figure 7.10). Once the user has highlighted the correct location, click Set Location
(Figure 7.11). The table in the Model Linking Editor (Figure 7.10) is updated with the
selection made. The user can keep on making selections and changing the linking, until
finished.
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== Model Linking Editor - <Base Data>

ForecastRun | Future rain with base models

Model Requiring Input. | B ResSim-B-calibrate

[=lE =]

-

A Select Input Model Alternative

Model Input Source
Location Parameter Input From Location/Parameter
WF Russian Known Flow HMS3-Recession_3_Fones * |Ukiah - Flow I
Russian 10 Known Flow HMS-Recession_3_Zones w |Lake Mendocino - Flow - |
Austin Ck Local Known Flow HMS-Recession_3_Zones | Austin Ck Loc - Flow >l =
Guerneville Local (Russian 20) Known Flow HMS-Recession_3_Zones w |Hacienda Loc - Flow hd
Green Valley Known Flow HMS-Recession_3_Zones w | Green Valley - Flow |
Santa Rosa Cr Known Flow HMS-Recession_3_Zones w | Mirabel Heights-Mirabel Park - Flow -
Dry Creek Local Known Flow HMS-Recession_3_Fones | Dry Ck Lower - Flow -
Geysenille Dry Creek Local Known Flow HMS3-Recession_3_Fones * | Yoakim Loc - Flow -
Lake Sonoma Inflow Known Flow HMS-Recession_3_Zones w |Lake Sonoma - Flow hd
Healdsburg Local Known Flow HMS-Recession_3_Zones w |Healdsburg Loc - Flow -
Geysenille Local Known Flow HMS-Recession_3_Zones w | Geysenville Loc - Flow -
Big Sulphur Cr Known Flow HMS-Recession_3_Fones | Big Sulphur Ck - Flow -
Cloverdale Local Known Flow HMS3-Recession_3_Fones | Cloverdale Loc - Flow - -
*Highlighted text indicates duplicate linking
Browse
T ox ) e J[ o
Figure 7.10 Model Linking Editor — ResSim Alternative Model Linking
4 '
= Select Source Data Location ﬁ
Location: WF Russian
Parameter: Known Flow
Location .ﬁ HMS-Recession_3 Zones -
Location Parameter i‘!
AG Resort Flow -
AG Resort-Big Sulphur Flow |E|
Austin Ck Loc Flow =
Big Sulphur Ck Flow
Big Sulphur Ck Local Flow
Big Sulphur Loc Flow
Brush Ck Flow
Calpella Flow
Cazadero Flow
(Caradern-Ouncans Mills Eliniar -
] Show All Source Locations Mumber of Locations: 150
Set Location l ’ Close

L%
Figure 7.11 Select Source Data Location Dialog Box

5. The user should review the ResSim model linking to check that the correct location and
parameter has been selected. HEC-RTS will do the best it can to match datasets, but if
location names are not the same, then HEC-RTS tries to match items, and sometimes the
software does not select correctly. HEC-RTS does try to help the user, by highlighting

items in purple when the software thinks there is a duplicate linking (Figure 7.10).

6. Once the user has verified the linking for the ResSim model alternative, click Apply
(Figure 7.10) to save the model linking for the ResSim model alternative.
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7.3.4 Linking HEC-RAS

Linking a RAS model alternative takes some special treatment, as the RAS model alternative
uses river mile identifiers for locations instead of location names. If the RAS model alternative
has a location name in the Description field of the HEC-RAS Cross Section Data Editor
(Figure 7.12), then HEC-RTS will try to match that with output from the previous model in the
Program Order.

P ~

== Cross Section Data - Russian River / Dry Creek Real Time =NNCN X
Exit Edit Options Plot Help
River: [Russian ~] | e + ‘| Plot Options &h| ™ KeepPrevXSPlots  Clear Prev
Readj: |CoyoteToD|: j River 5ta.: |488268.g j ﬂ ﬂ Caoypofe Valley Darm Fallure Study Flan: Sase for Real Time forecasiing 342043
Description  |Ukiah - E Ukiah
Del Row Ins Row | Downstream Reach Lengths 20041 |(-'D‘ 08 U 035 +1?|<'03"L| 0 5
egen
Cross Section Coordinates LoB Chaninel ROB 5 —
Station |Elevation | nval | |1084.24 75182 310.7 830 EG Max WS
IR IS PZEXRNCR! @] ool WS Max WS
_2[36.45 73455 [ _LOB_ | Chamnel | ROB £ “Grouna
_3[52.91 725.17 |T-J_-".5\. |T-J_.".5\. |T-J_-".5\. = 750 ] *
 4[79.36 71618 : : 5 Bank Sta
“5|wss1 70738 Main Channel Bank L—atons % 7007
" 8|132.27 698.55 | Left Bank | RightBank GE-UJ
_7|158.72  |690.18 |7288.4 |7536.87 .
 8|185.17 68134 12)] s007
_ 9|211.62 |672.25 Contraction Expansion
10|238.08 |662.5 550 y T y y T i T !
— j 0.1 0.3 0 2000 4000 6000 8000 10000120001400016000
Station (ft)

Edit Station Elevation Data (ft)

iTigure 7.12 HEC-RAS Cross Section Data Editor

For steady flow analysis, the user will need to specify total (maximum) flow at HEC-RAS
junction points. The user should have an HEC-HMS or HEC-ResSim junction at each handoff
point, and use the total flow. For unsteady flow analysis, the user needs to specify incremental
(local) flows at each junction, and HEC-RAS uses that to route the flow.

An important point to remember is that HEC-HMS and HEC-ResSim compute flows at junctions
or subbasin outlets, so those flows must be added to the HEC-RAS model at that point (a lateral
inflow hydrograph), not distributed along the stream (not a uniform lateral inflow hydrograph).
Also, be sure to add the hydrographs from DSS at the correct location; some hydrographs need to
be connected to a storage area, some a lateral inflow.

Hydrographs for HEC-RAS may come from HEC-ResSim or HEC-HMS. HEC-HMS generates
"Local Flow", which is the flow that is generated between the upstream junction and downstream
junction, not including stream flow coming into the downstream junction. (If there is a separate
tributary entering a junction, the user must be sure to include that flow. Often that is a separate
lateral inflow hydrograph to HEC-RAS, as HEC-HMS does not compute local and tributary as
one dataset.) Generally, HEC-ResSim provides the flow out of reservoirs and HEC-HMS
provides local flows. HEC-HMS computes locals throughout the basin, HEC-ResSim usually
will only produce locals (copied from HEC-HMS) downstream of reservoirs modeled.
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In the example used in this manual, the RAS model alternative will obtain most of the flows
needed from the HMS model alternative, with two exceptions, where the flows will be obtained
from the ResSim model alternative. Initially, the model linking for the RAS model alternative
defaults to the extract list (similar to Figure 7.7).

1. From the table, highlight all of the locations, with the parameter Flow, click Select Input
Model Alternative (Figure 7.7), the Select Input Model Alternative dialog box will
open (Figure 7.8).

2. From the Input Model Alternative list (Figure 7.8), select the correct HMS model
alternative. Click OK, the Select Input Model Alternative dialog box will close (Figure
7.8), and a Confirm Input Selection message window will appear (Figure 7.9). The
message window is asking the user if this is the linking appropriate for the selected rows.
Click Yes, the Confirm Input Selection message window will close (Figure 7.9).

3. Now on the Model Linking Editor (Figure 7.13), all of the selected rows will now have
a linkage to an HMS model alternative in the Input From (Figure 7.13) column.

== Model Linking Editor - <Base Data> = e
Forecast Run: :Future rain with base models v:
Model Requiring Input E RAS-Base for Real Time forecasting - Select Input Model Alternative I
Model Input Source ]

Location Parameter Input From Location/Parameter L
SA: 365 Flow HM3-Recession_3_Zones | UKIAH -
SATT3 Flow HMS-Recession_3_7ones * |CHALK HILL SA
SA 923 Flow HMS-Recession_3_Zones w |Cazadero
SA: 928 Flow HMS-Recession_ 3 _Zones | GREEN VALLEY L
SA 929 Flow HM5-Recession_3_Zones | Mirabel Heights I
DryCreek DryCreek RS 244007.8 Flow ResSim-B:calibrate ¥ |Lake Sonoma Outflow JCT
DryCreek DryCreek RS 228244 5 Flow HMS-Recession_3_Zones + |Yoakim Bridge |
DryCreek DryCreek RS 206593.1 Flow HMS-Recession_ 3 Zones ~ |LAMBERT BRIDGE
DryCreek DryCreek RS 172790 Flow HMS-Recession_3_7ones | Dry Ck Mouth
Russian CoyoteToDC RS 527387.7 Flow ResSim-B:calibrate | Lake Mendocino Outflow JCT
Russian CoyoteToDC RS 523373.7 Flow HMS-Recession_3_Zones + |Ukiah SA Local
Russian CoyoteToDC RS 481876.0 Flow HM5-Recession_3_Zones * |Talmage
Russian CoyoteToDC RS 446561.6 Flow HMS-Recession_3_7Zones ¥ |[HOPLAND
Russian CoyoteToDC RS 4184922 Flow HMS-Recession_3_Zones ¥ |HOPLAND FELIZ CONF -

*Highlighted text indicates duplicate linking
Browse...

[ ok |[ cance Apply
Figure 7.13 Model Linking Editor — RAS Alternative Model Linking

4. There are two locations that need to get flow from a ResSim model alternative. For
example, in Figure 7.13, for the location DryCreek DryCreek RS 244007.8, from the
Input From column (Figure 7.13), from the list, select a ResSim model alternative (i.e.,
ResSim-B:calibrate). This location will now get flow from the ResSim model alternative
(the other location in the example is Russian CoyoteToDC RS 527387.7).

5. Once the user has verified the linking for the RAS model alternative, click Apply (Figure
7.13) to save the model linking for the RAS model alternative.
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7.3.5 Linking HEC-FIA

A FIA model alternative is usually built with using a RAS model alternative for the stage needed
by the FIA model alternative to compute damage. Initially, the model linking for the FIA model
alternative defaults to the extract list (similar to Figure 7.7).

1. From the Model Linking Editor (Figure 7.13), click Select Input Model Alternative
(Figure 7.7), the Select Input Model Alternative dialog box will open (Figure 7.8).

2. From the Input Model Alternative list (Figure 7.8), select the correct RAS model
alternative. Click OK, the Select Input Model Alternative dialog box will close (Figure
7.8), and a Confirm Input Selection message window will appear (Figure 7.9). The
message window is asking the user if this linking is appropriate for the selected rows.
Click Yes, the Confirm Input Selection message window will close (Figure 7.9).

3. Now on the Model Linking Editor (Figure 7.14), all of the selected rows will now have
a linkage to a RAS model alternative in the Input From (Figure 7.14) column.

8 Model Linking Editor - <Base Data>* |E||E”E|
Forecast Run :Future rain with base models v:

Model Requiring Input: | B FIA-GridsAndXSecsAllernative ~| [ selectinput Model Altemative |

Model Input Source
Location Parameter Input From Location/Parameter |
DryCreek DryCreek 244007.8 STAGE RAS-Base for Real Time ... = ||DryCreek DryCreek 244007 8 - Stage | -
DryCreek DryCreek 243694 STAGE RAS-Base for Real Time ... = |DryCreek DryCreek 243694 - Stage | =
DryCreek DryCreek 243307.5 STAGE RAS-Base for Real Time ... w||DryCreek DryCreek 243307.5 - Stage =
DryCreek DryCreek 243093.3 STAGE RAS-Base for Real Time ... w||DryCreek DryCreek 243093.3 - Stage -
DryCreek DryCreek 242899.6 STAGE RAS-Base for Real Time ... w||DryCreek DryCreek 242899.5 - Stage =
DryCreek DryCreek 242752 * STAGE RAS-Base for Real Time ...  ||DryCreek DryCreek 242752 * - Stage -
DryCreek DryCreek 242605 5 STAGE RAS-Base for Real Time .. | DryCreek DryCreek 242605 5 - Stage -
DryCreek DryCreek 242449 * 3TAGE RAS-Base for Real Time ... w|DryCreek DryCreek 2424489 * - Stage -
DryCreek DryCreek 242293.8 STAGE RAS-Base for Real Time ... = ||DryCreek DryCreek 242293 8 - Stage -
DryCreek DryCreek 242038.6 STAGE RAS-Base for Real Time ... = |DryCreek DryCreek 242038 6 - Stage -
DryCreek DryCreek 241690.5 STAGE RAS-Base for Real Time ... « || DryCreek DryCreek 241690.5 - Stage -
DryCreek DryCreek 241278.3 STAGE RAS-Base for Real Time ... w||DryCreek DryCreek 241278.3 - Stage -
DryCreek DryCreek 240904.3 STAGE RAS-Base for Real Time ... w||DryCreek DryCreek 240904.3 - Stage -
DryCreek DryCreek 240675.5 STAGE RAS-Base for Real Time ...  ||DryCreek DryCreek 240675.5 - Stage hd N
*Highlighted text indicates duplicate linking
Browse
[ 0K ] [ Cancel ] [ Apply

Figure 7.14 Model Linking Editor — FIA Alternative Model Linking

4. Once the user has verified the linking for the FIA model alternative, click Apply (Figure
7.14) to save the model linking for the FIA model alternative.

7.4 Extract Setup

The next step requires a watershed database to be setup and that contains data that will be used to
make a forecast. Obtaining data will be different for each watershed and user base. Because of
that, the setup process is discussed later in Chapter 9 of this manual, as well as chapter 18 of the
HEC-RTS User's Manual. After the model alternatives have been linked together, the user needs
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to setup the "extracting of data" from the watershed database to the DSS file that will be used
during a forecast compute, usually referred to as the forecast.dss file. HEC-RTS will gather all
the DSS pathnames that were specified as "Extract" in the model linking, and copy those
pathnames from the watershed database to the forecast.dss file.

When forecast is computed, HEC-RTS will copy all of the models and time series data to a
separate directory that usually is named according to the date and time of the forecast. That
"forecast time" means that all data up to, and including, that time is known and will be copied to
the forecast.dss file. All data after that time is generated when the forecast computes.

Creating an extract group:

1. From the HEC-RTS main window (Figure 1.1), click the Setup module, from the Models
menu (Figure 6.2), click Edit Extract, the Extract Editor will open (Figure 7.15).

= Extract Editor SN X
Required Input
Alternative Parameter Type Destination
No Future Rain Precipitation GRID ISHG/RUSSIANIPRECIP/22N0YV2012:2000/22M0V2012:2100/NTERPOLATEDS -
Base for Real Time forecasting Flow TIME_SERIES HUKIAHFLOW/MSMINIMOZ0/ E
Base for Real Time forecasting Flow TIME_SERIES HCHALK HILL/FLOW-LOCAL-SIMiASMININOZO/
Base for Real Time forecasting Flow TIME_SERIES NDUCANS MILLSIFLOW-LOCAL-SIMIMSMININOZO!
Base for Real Time forecasting Flow TIME_SERIES HGREEN VALLEY/FLOW/1SMIN/MNOZ 0/ -
Add To Group Filter List...
Extract Linking
Extract Group:
Extract Groups
There are no Groups available. Please create a Group
New Extract Group.

Figure 7.15 Extract Editor

2. Click New Extract Group (Figure 7.15), the New Extract Group dialog box will open
(Figure 7.16). Enter an extract group name in the Name box (Figure 7.16). Depending
on the type of data being extracted, from the Type list (Figure 7.16) select either Time
Series or Gridded Data.

3. Itis recommend that for an HEC-RTS watershed there should be at least two extract
groups, one for gridded precipitation data and another for time series data. Precipitation
is processed and stored according to the month name in a specific directory under the
home directory. When this directory structure is used, the name of the months are
automatically incremented on month boundaries so that the DSS files are a reasonable
size and a contiguous dataset can be obtained for use by HEC-HMS. The names of the
DSS files with gridded data will be similar to "precip.2016.03.dss". For further
discussion on data acquisition through Time Series Icons, refer to Chapter 9 of this guide
and Chapter 18 of the HEC-RTS User's Manual.
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== New Extract Group @
Name: |tast

Type: | Gridded Data -
Source: :DSS v:
File: [

Run As Default

Time Window

Start | Extract Start v | Offset minutes v

End: ForecastTime v | Offset minutes v

Figure 7.16 New Extract Group Dialog Box — Gridded Data

From the Source list (Figure 7.16) select the type of data that will be generated for the
extract group. For the current version of HEC-RTS, DSS is the only choice for the data
type. In the File name box (Figure 7.16), enter or browse (click [J, an Open Browser
will open, Figure 5.5) to the location in the watershed directory for gridded precipitation,
and select a gridded precipitation DSS file (with valid data), such as precip.2016.03.dss.

Click OK, the New Extract Group dialog box will close (Figure 7.16), and the new
extract group will display in the Extract Groups box (Figure 7.15). HEC-RTS will have
gathered all the pathnames from the model linking for the selected forecast run, that all
had an Input From (Figure 7.7) selection of Extract List. The pathnames are listed in the
Required Input box of the Extract Editor (Figure 7.17). Select the gridded
precipitation pathnames, click Add to Group. The selected pathnames will display in
the table in the lower portion of the Extract Editor (Figure 7.17).

r M
Extract Editor® b= O [
Required Input
Alternative Parameter Type Destination
Base for Real Time forecasting TIME_SERIES IHEALDSBURG LOC/FLOW/15MININOZO!
Base for Real Time forecasting TIME_SERIES IWINDSOR LOCIFLOWAASMININOZO!
Base for Real Time forecasting TIME_SERIES IIMIRABEL HEIGHTS-MIRABEL PARKIFLOW/1SMININGZO!
Base for Real Time forecasting TIME_SERIES IFGREEN VALLEY/FLOWIMSMIN/NOZ0/
Base for Real Time forecasting TIME_SERIES IHACIENDA LOCIFLOWIMSMIN/NOZO!
i TIME_SERIES IIJOHNSONS LOCIFLOWIMSMININOZO/
TIME_SERIES MIDUCANS MILLSIFLOW-LOCAL-SIM/15MININOZO!
TIME GERIES JCAZANED LALLM ARS ML SIET AW ERIRIAAZ 0L
Add To Group Filter List.
Extract Linking
I Extract Group: Time_Series
Extract Groups
. DSS Storage Options
Gridded_Precip (runs by d.. Type: Time Series Run As Default v Protec
= = ermide Protection
Time_Series (runs by DSS File: | SCWMS_HOMWE/database/Russian dss @]
Regular Replace All -
Time Window L
Irregular: -
Start: | Extract Start T | Offset: +0| | minutes b g Megge
Fort End: ForecastTime v | Offset: | +0| minutes -
From Russian.dss To forecast.dss g
Add Extract Data Set... I [ Remove From Group Browse From... Browse To.. Filter List...
MNew Extract Group..
[ 0K l [ Cancel l [ Apply

Figure 7.17 Time Series Extract Group
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6. Click Apply, the extract group will be saved. To create an extract group for the time
series data, select a pathname in the top list, then click Ctrl+A to select all of the
pathnames. Press Add to Group.

7. HEC-RTS will try to match datasets, but it is possible some names will not be close
enough to have the right dataset selected. Go through the list, verifying each pathname
matches to the correct dataset in your main database. When one does not correctly
match, double click on the name, click [.J, which appears to the right of the selected
pathname (Figure 7.18). The DSS Grid Record Chooser will open (Figure 7.19).

From Russian.dss To forecastdss 5.1
HUKIAHIFLOWIM SMININOZ0/ HUKIAHIFLOWIM SMININOZ0/ -
HCHALK HILLIFLOW-LOCAL-SIMIMSMIN/NOZ 0 M ICHALK HILL/FLOW-LOCAL-SIM/I1SMIN/INOZO/ |E |
NDUCANS MILLS/IFLOW-LOCAL-SIMIMSMIN/NOZO/ WIDUCANS MILLSFLOW-LOCAL-SIM/IMSMIN/NOZO! B
HGREEN VALLEYIFLOWIMSMIN/MNOZ0/ HGREEN VALLEYIFLOWIMSMIN/NOZO/

Figure 7.18 Verifying Matchlng Pathnames

.

M DSS Grid Record Chooser [o || @ || =]
File View Display Groups Advanced Data Entry
VE—

File Name:
Pathnames Shown: 0 Pathnames Selected: 0 Pathnames in File: 0 File Size: 0.0 KB Library Version: xG64

Search A [ v. C: [ v. E: [ v.
By Parts: . | =| o: | =| | -
MNumber Part A Part B Part C PartD/range PartE Part F

Set Pathname

. Mo time window set; Time zone: PST; Unit system: English

Figure 7.19 DSS Grid Record Chooser

7. From the DSS Grid Record Chooser (Figure 7.19), the user can choose the correct
pathnames for the dataset. Review all pathnames, and when finished, from the File menu
(Figure 7.19) click Close. The DSS Grid Record Chooser will close (Figure 7.19).

8. Once the user is finished with extract groups, click OK, and the Extract Editor will
close (Figure 7.17).

The user is now at the point where a forecast can be computed. Save the watershed at this point
(from the HEC-RTS main window (Figure 1.1), from the File menu, click Save Watershed).
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Now from the HEC-RTS main window, click the Modeling module (Figure 3.5). From here,
attempt to run a forecast with the current time (assuming you have all the data), or a calibration
time.

7.5 Verify Model Linkings

After setting up extract groups, and making sure there is valid data in the watershed database
file, the user now need to create a Forecast Run and walk through each of the model alternatives
to verify the correct time series input and output for each location.

Using historic data, create a forecast for an event time period. Compute each model alternative,
one at a time, reviewing all output and time series datasets to ensure the correct data is being
used and being computed. Compute and walk through each of the model alternatives before the
HEC-RAS model alternative. HEC-RAS uses rivermile naming, the user will need to verify that
the correct hydrographs are being read in at the correct locations in the RAS model alternative.
Select the RAS model alternative from the Forecasts panel (Figure 7.20), click the Reports tab
(Figure 7.20), and click Stage and Flow Hydrograph button. Select the HMS model alternative
from the Forcasts panel (Figure 7.20) and expand.

Forecasts
[ | Future rain with base models - AOROBOB0OGO
@ User Specified Rain - Entire Basin

[+ jal Recession_3_Zones
- Brcalibrate

28 - |Base for Real Time forecasting

E GridsAndxSecsAlternative

Forecast Run - Future rain with base models

| Actions | Reports | Scripts | Icon La].rers| Workflow

Figure 7.20 HEC-RTS Main Window — Modeling Module - Forecasts Panel

In the RAS plot, select Plot Flow, starting at the top most cross section, walk down each cross
section plotting the flow and when a latteral inflow hydrograph is located, check that the
increased flow is consistent with the hydrograph plot from HMS at that location.

Review the plots for all cross sections in the RAS model making sure the correct latteral inflow
hydrographs are used.
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Chapter 8
HEC-HMS Setup for HEC-RTS

HEC-HMS can be setup for a HEC-RTS watershed implementation before or after importing the
HMS model, but this must be done prior to assigning an alternative key or linking the models.
This setup is done from HEC-HMS, not in HEC-RTS.

During an event, good forecasts, need to be made quickly; there is not much time to adjust
parameters to optimize the model. To accommodate this, the watershed is divided into "zones",
comprised of similar (usually adjacent) subbasins. Zonal parameter editors are available for
efficiently modifying parameters to improve model output.

After zones are setup, create an HEC-HMS "forecast alternative", which will contain a basin
model, a meteorological model, and zone configurations for loss rate, transform, base flow, and
reach routing. Once the HEC-HMS model is part of the HEC-RTS watersheds, the MFP model
alternative that will be built will use one of the zones for future precipitation. Zonal editors
allow the user to adjust parameters through a table interface or through slider bar editors as
shown in Figure 8.1.

Only - Russian River — | [\ = Graph for subbasin “Copeland Ck" - . =@ =
[ Graph for Subbasin "Colgan Upper” =8 = ) <aphifouSubbasiniope —————
Window_Help P f Fyvarnn 5 5
- — |T Subkasin “Colgan Upper” Resuls for Variant "ADRD" of Alemative ‘Recession 3 Zones” ||| | X Subbasin "Copeland Ck" Resuits far Variant "ADRD" of Altermative "Recession_3_Zonss
Foe @k @ 0.007

0.00

Tl 2 omd
ling | 46k Setup 4| » [y =% Modeli = 0047 I = .04
3 £ 0089 el
& i = 0.084
& @ 0421 I 0104

01 01

014 Time: 2300 4_,

Depth (in

O G ) o)
014 Time: 2300 |
014 Time: 2300 ‘n W 0
4 2 3004 # 200 H
£ = 150 =
_ z
A = 2 1009
odels - AOROI * e )
niire Basin | w oo T ey T T T T T
Fenz014 etz
Legend (Compute Time: 26Mar2015, 14:54:43)
— o Recession, _3_Zones e er ResultPrecipitation H — & Zones VarADRD Ck
— — .3 A0RD ck p Loss
— AORD Ok ResultDbse ved Flow

40RO Ck Reesult:0utflow

——m ce
Graph for Junction "Stony Pt E 2 =
13 Junction "Stony Pt Results for Variant "A0RD" of Alternative "Recession_3_Zones" ~
QM
1,200
=) 18 Forecast Deficit Constant Loss [Recession_3_Zones] =
1,000 L
Liration Compute with each slider change
ter Editor _ Zone: [Lower =
d Constant § G slider adjustments for selected zone
Clark = 0
ssion 400 Initial Deficit (IN) =100
0.001 .00 200 3.00 .00 5.00
200+
tions U
L] c (INMHR) =140
T i 0.000 100 200 3.00 400 5.00
" 12
Feba0ld == =l
Lo (o Tie: 25Mr 2035, 45950 = =
5 VarADRD Elamant:Stony Pt ResultObserved Flom 4.6
s VarADRD Element:Stony Pt Result:Outflow - Tim berrmr—rexmom ETTOTUTUUT T T
s VarAORD ElementSteny PtLoo Result Outtlow 4704 Delta x (ft) 4,200
Reports - ace < VarADRD Element:Copeland. Stony P4 Result: Cutflom 26Mar2015, 14:64:53. =
Worl
T T T

Figure 8.1 HEC-RTS - Use of Slider Bars for Model Calibration
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8.1 Zone Configuration

A zone configuration will be applied to the HEC-HMS model based on subbasin locations.
Generally, parameters are adjusted for all subbasins within a zone. The user can set each
parameter to a specific number for a zone, or multiply/divide the parameter for each subbasin
within a zone by a constant, or add/subtract a constant to each parameter for each subbasin, or set
the parameter for individual subbasins to specific values. Refer to the HEC-HMS user’s manual
for a description of setting up zones and configuring a forecast alternative.

For future precipitation, the amount of precipitation is set for the entire zone, and can be

specified as a temporal distribution for each zone. The user can also multiply observed
precipitation by a percentage for each zone.

8.2 Defining Zones
Define zone in the HEC-HMS model:

1. From the HEC-HMS main window (Figure 8.2), from the Parameters menu, click Zone
Configuration Manager, the Zone Configuration Manager will open (Figure 8.3).

2 HEC-HMS 4.2.1 [C\Users\gOhecprb\Desktop\HEC-RTS_3.0.1\Examply

File Edit View Components Compute Results Tools He|

O S |T 4 «  Subbasin Area slectd
.. Russian River Canopy |
—- |, Basin Models Surface »

Y TR o] X

| g8 Russian River LR Loss

H Meteorologic Models Transform 3

+- |, Control Specifications ,

- | Time-Series Data Baseflow

+- | Paired Data )

+ Grid Data Routing
Loss/Gain 4
Zone Configuration Manager
Computation Point Manager
Element Inventory

Figure 8.2 HEC-HMS Main Window — Parameters Menu

#: Zone Configuration Manager [Russian River] @

Current zone configurations

All New...

Three
Copy

Rename
Delete
Description

ones

Elements

Figure 8.3 HEC-HMS — Zone Configuration Manager
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Click New, the Create A New Zone Configuration dialog box will open (Figure 8.4).
Provide a name for the zone configuration in the Name box (Figure 8.4), an optional
description in the Description box, and from the Element Type list (Figure 8.4) select
the element type the zone configuration will be created for. Click Create, the Create A
New Zone Configuration dialog box will close (Figure 8.4) and the name of the new
zone configuration will appear on the Zone Configuration Manager (Figure 8.3).

Z: Create A New Zone Configuration @
WELCSHIConfiguration 1
Description : @
Element T}rp...:Subbasins ":
Create ] ’ Cancel ]

Figure 8.4 HEC-HMS — Create A New Zone Configuration Dialog Box

From the Zone Configuration Manager (Figure 8.3), select a zone configuration, click
Zones, a Zones [zone configuration] dialog box will open (Figure 8.5), click New. The
Create a New Zone dialog box will open (Figure 8.6). For each new zone created enter
a name in the Name box (Figure 8.6). Click Create, the Create a New Zone dialog box
will close (Figure 8.5). Create as many zones for the zone configuration as necessary,
once finished creating zones, close the Zones [zone configuration] dialog box (Figure
8.5).

-

& Zones [Configuration 1] | 53 |

Current subbasin zones for selected zone configuration

l MNew... ]

Rename

Delete

Description

Figure 8.5 HEC-HMS — Zones [zone configuration] Dialog Box

Zi Create A New Zone @
Name :| Fa il
Description : g
Create ] [ Cancel I

Figure 8.6 HEC-HMS — Create a New Zone Dialog Box
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4. Now the user needs to assign each subbasin to one of the zones. From the Zone
Configuration Manager (Figure 8.3), select a zone configuration, click Elements, an
Elements [zone configuration] selector will open (Figure 8.7). From the Zones list
(Figure 8.7) select the appropriate zone, from the Unassigned Subbasins box, select the
subbasins that need to be assigned, click Add, the selected subbasin names will appear in
the box on the right of the Elements [zone configuration] selector (Figure 8.7). Repeat
this until all of the zones have been assigned subbasins, close the Elements [zone
configuration] selector (Figure 8.7).

& Elements [Configuration 1]

Unassigned Subbasins

Calpella -
Lake Mendocine
Ukiah

Talmage Loc
Hopland Loc
Feliz Ck
Cloverdale Loc
Big Sulphur Loc
AG Resort

Oat Valley Ck
Geyserville Loc
Jimtown Loc
Maacama Ck
Chalk Hill Loc
Sausal Ck
Digger Loc
Healdshun Fast

m

=

Zones: :Zonel v:

Figure 8.7 HEC-HMS — Elements [zone configuration] Selector

HEC-HMS forecast alternative.

8.3 HEC-HMS Forecast Alternative Setup

5. Close the Zone Configuration Manager (Figure 8.3). The next step is to create an

Now that all of the parts of an HEC-HMS model have been built, the user needs to configure a
forecast alternative. HEC-HMS as various compute types, for HEC-RTS the user will need to

create a forecast alternative.

1. From the HEC-HMS main window (Figure 8.8), from the Compute menu, click
Forecast Alternative Manager. The Forecast Alternative Manager will open (Figure

8.9).

D= ES [ &<

s b s

.. Russian River
= Basin Models
=2 2] Russian River |
i - 4H Russian River LR
J Meteorologic Models
. Control Specifications
. Time-Series Data
. Paired Data
Grid Data

o

FE R & &

#: HEC-HMS 4.2.1 [C\Users\qOhecprb\Desktop\HEC-RTS_3.0.1\Examples\RTS\wat¢
File Edit View Components Parameters Results Tools Help

Create Compute [N
|
Simulation Run Manager M

Optimization Trial Manager —
Forecast Alternative Manager
Depth-Area Analysis Manager
Uncertainty Analysis Manager

Multiple Compute...
Compute

Figure 8.8 HEC-HMS Main Window — Compute Menu
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&= Forecast Alternative Manager

Current forecast alternatives

Recession_3_Zones

Copy

Rename

Figure 8.9 HEC-HMS — Forecast Alternative Manager

2. Click New, the Create a Forecast Alternative Wizard will open (Figure 8.10) from the
Compute menu, click Forecast Alternative Manager. The Forecast Alternative
Manager will open (Figure 8.9). In the wizard, select the basin model, the met model,
time step and zone configuration (Figure 8.10). Click Finish, the Create a Forecast
Alternative Wizard will close (Figure 8.10), and the new forecast alternative name will
appear in the Forecast Alternative Manager (Figure 8.9). Once the user is finished
creating forecast alternative, close the Forecast Alternative Manager (Figure 8.9)

ZL Create a Forecast Alternative [Step 1 of 4]

=)

2 Create a Forecast Alternative [Step 2 of 4]

=x=)

Aforecast alternative must have a name. You can give it a description after it has

been created.

Mame: Recession_3 Zoned

To continue, enter a name and click Next.

< Bac

[ Next>

Cancel

A forecast alternative includes a basin madel. Select one from the list below.

Name Description

4

To continue, select a basin model and dlick Next

<Back | bex

Russian River LR |

Cancel

.

S5

& Create a Forecast Alternative [Step 3 of 4]

Selected basin model "Russian River™. A forecast altenative includes a
meteorologic model. Select one from the list below.

Name Description

4 b

To continue, select a meteorologic model and click Mext.

[_<Back | [_Cancel ]

E Create a Forecast Alternative [Step 4 of 4]

—ti)

<Back |

Time Interval;
Loss Rate Config:
Transform Config:

Baseflow Config:

Routing Config: | ~Hione Seected—

15 Minutes

[Three
:Three
(Three

A forecast alternative includes a time interval and zone configurations for the loss
method, transform method, and baseflow method. Make your selections below.

.‘.‘..‘.(.‘

[ Finish

Select a time interval and zone configurations and click Finish.

Cancel

LFigure 8.10 HEC-HMS — Create a Forecast Alternative Wizard

8.4

Graphical Parameter Calibration (Slider Bars)

Setup

The soil moisture conditions of a watershed have the greatest impact on runoff, after
precipitation. One of the most important steps in the process is calibrating the HEC-HMS model

to current (soil moisture) conditions; miss-calibration can lead to large errors.
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HEC-HMS has a calibration aid to help adjust the model to current conditions, called the
"Graphical adjustment of forecast parameters", or "slider bars". Generally, this function is best
used on "gaged headwater" subbasins, or a small group of subbasins, so that the user can
compare computed verses observed runoff and make adjustments that are not obscured by
routing or reservoir issues (e.g., wind changing reservoir elevation.) Flows from gages
downstream of a reservoir or in an area that affects flows (e.g., wetlands) and not as helpful for
calibrating soil moisture. Review the HEC-HMS model and select those subbasins to use as
calibration points. Once the user has adjusted parameters, those adjustments can be made to
other (non-calibration) subbasins.

In HEC-RTS, adjustments are made using "zones", a collection of similar subbasins that have
similar parameters. Thus when making adjustments to parameters for a subbasin, the user can
apply that adjustment to other subbasins in the same zone.

Because of the zone concept, setting up slider bars in HEC-HMS for HEC-RTS is different than
setting them up for HEC-HMS in a study mode. After zones, and a forecast alternative have
been created, the user can setup the slider bars using the following procedure.

1. From the HEC-HMS main window (Figure 8.11), click the Compute tab, from the HEC-
HMS study tree, expand Forecast Alternatives (Figure 8.11). Right- click on a forecast
alternative, from the shortcut menu (Figure 8.11), click Forecast Slider Adjustment
(Figure 8.11).

# HEC-HMS 4.2.1 [C\Users\gOhecprb\Desktop\HEC-RTS_3.0.1
File Edit View Components Parameters Compute Results Tg
DS EHS [ & Qd s &P &P YN

.. Russian River
=} | Forecast Alternatives
B ccecson 5 7onea

Compute

Create Copy...
Rename...
Delete

Forecast Initial Baseflow
Forecast Slider Adjustments... *

Forecast Slider Adjustments... L\\S_

Forecast Slider Settings... -
7 Forecast Alternative |_

Nam Forecast Blending

Forecast Reservoirs -

I T

Figure 8.11 HEC-HMS — Compute Tab — Forecast Alternative Shortcut Menu

2. The Forecast Slider Adjustments [forecast alternative name] dialog box will open
(Figure 8.12). From the box, select a zone, click Select, the Select Forecast Slider
Adjustments [forecast alternative name] will open (Figure 8.13).
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Z Forecast Slider Adjustments [Recession_3_Zones] E

Deficit Constant Loss | MedClark Transform | Recession Elaseﬂow|

Parameter slider adjustments selected for this Forecast

Zone Parameters
Lower Initial Deficit
Lower Constant Rate
Mid Initial Deficit
Mid Constant Rate
Upper Initial Deficit
Upper Constant Rate
Basin Element Parameters

[ Select... ” Remave ” Close ]

Figure 8.12 HEC-HMS — Forecast Slider Adjustments Dialog Box

-

#: Select Forecast Slider Adjustments [Recession_3_Zones] @

Deficit Constant Loss | MadClark Transform | Recession Easeﬂcm|

Parameters for zones
Zanes Parameters
Lower Deficit and Constant - Maximum Deficit

Upper

Parameters for subbasin overrides

Subbasins Parameters
Cloverdale Loc -
Big Sulphur Loc |§|
AG Resort B
Oat Valley Ck
Geyserville Loc -

Select

Figure 8.13 HEC-HMS — Select Forecast Slider Adjustments Dialog Box

3. For each of the zones, select the parameters that will be calibrated using slider bars
(Figure 8.13). Close the Select Forecast Slide Adjustments [forecast alternative name]
dialog box (Figure 8.13), and also close the Forecast Slider Adjustments [forecast
alternative name] dialog box (Figure 8.12).

4. Right- click on a forecast alternative, from the shortcut menu (Figure 8.11), click
Forecast Slider Settings (Figure 8.11). The Forecast Slider Adjustment Settings
|[forecast alternative name] dialog box will open (Figure 8.14).
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B Forecast Slider Adjustment Settings [Recession_3_Zones) =
Deficit Constant Loss | MedClark Transform | Recession Baseflow
Slider Adjustrment Settings for Zones

Zone | Farameter | Adustment Type | units | Banimum Mammum
Lower Ingiol Deficit Factor ] 0.0001 5.0000
Loweer 'Cnnsanl Rate | Factor [ INHR [ I'I.EOl'l]. 50000
] tmial Defict | Factor I 0.0001] 50000
] |Constant Rate Factsr WHR | 00001 50000
Uppseer Inkinl Deficit Factor M 0.0001 50000
Upper |Constant Rate | Factar | mwR | 0.0001 5.0000

Shider Adjustment Sefings for Basin Elements.
Zeee | Base Elemsent| Fasamater | Adjustmaet Type | Units | snimum | Mmdrmum

Figure 8.14 HEC-HMS — Forecast Slider Adjustments Settings [forecast alternative name]
Dialog Box

5. Adjust the maximum and minimum possible parameter values, as appropriate. When
finished with adjustments click Apply, click Close, the Forecast Slider Adjustment
Settings [forecast alternative name] dialog box will close (Figure 8.14).

Now the user has finished making all the necessary setup and adjustments needed to the HEC-
HMS model.

1. From the HEC-RTS main window, from the Modeling module (Figure 8.15), open a
forecast, from the Forecasts box, select the HMS model alternative. Click the Actions
tab (Figure 8.15), click Combined Parameter Editor, a Forecast [forecast name] editor
will open (Figure 8.16).

Forecasts
Future rain with base models - AOROBOBOGO
-ﬂ User Specified Rain - Entire Basin

=8 |Recession_3_Zones
- B:calibrate
i B8 Base for Real Time forecasting

i GridsAndxSecsAltemative

Actions - Recession_3_Zones

[ Compute

l Forecast Configuration

Combined Parameter Editor

Loss Rate: Deficit and Constant

Transform: ModClark

Blending

l
l
l
[ Baseflow: Recession
l
l

Zone Configurations

|:| Force Recompute

Actions | Reports | Scripts | Icon Layers | workflow|

Figure 8.15 HEC-RTS — Modeling Module — Actions Tab
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& Forecast [Recession_3_Zones] =]
[ Blending | Deficit Constant Loss | ModClark Transform |  Recession Baseflow | Initial Baseflow | Reservoirs |
Zone Initial Deficit Initial Deficit Maximum Deficit | Maximum Deficit Constant Rate Constant Rate
(IN} (1) (IN) (L)) (INHR) (INHR)
Zone Average Adjustment Zone Average Adjustment Zone Average Adjustment
Lower 1.290 *1.00 4.0 0.138 *1.00
Ilid 1.02 *1.00 4.0 0.106 *1.00]
Upper 1 *1.00 3.5 0.19 *1.00
Override| Zone Subbasins Initial Deficit Initial Deficit Maximum Deficit | Maximum Deficit Constant Rate Constant Rate
(IN} (1) (IN) (L)) (INHR) (INHR)
Base Value Final Value Base Value Final Value Base Value Final Value
[] |stonyPtLoc 1.50 1.50 4.0 4.0 0.300 0.300
[] |copeland Ck 0.840 0.840 4.0 4.0 0.175 0.175
[]  |Colgan Upper 0.400 0.400 4.0 4.0 0.080 0.080
[] |Colgan Lower 1.26 128 40 4.0 0.100 0.100
[] |Sebastopol Loc 1.20 1.20 4.0 4.0 0.120 0.120 ||
1 anta Rnsa Ck | oc 120 120 40 40 014l 014l

Figure 8.16 HEC-RTS - Forecast [forecast name] Dialog Box

2. Click Slider Adjustments, the Forecast Parameters And Blending [forecast name]
dialog box will open (Figure 8.17). Adjust parameters for each zone by moving the slider
bar (Figure 8.17) once the user has the required adjustments click Apply. To return to
the default setting click Reset.

Z: Forecast Parameters And Blending [Recession_3_Zones] @

Compute with each slider change

l/ Deficit Constant Loss r ModClark Transform r Recession Baseflow

Slider adjustments for selected zone
I )
Initial Deficit (IN) *1.00
0.000 1.00 2.00 3.00 4.00 5.00
I )
Constant Rate (IN/HR) *1.00
0.000 1.00 2.00 3.00 4.00 00
Slider adjustments for subbasin parameter overrides
| Apply || Reset || Close |

Figure 8.17 HEC-RTS - Forecast Parameters And Blending [forecast name] Dialog Box

3. To adjust parameters, move the slider or type a value in the input field. The user will
need hydrograph plots with computed and observed flows, and after adjustments re-
compute the HEC-HMS model. Selecting Compute with each slider change (Figure
8.17), will make sure that the hydrograph plots are updated; however, this option is not
ideal when simulation run times exceed a couple of seconds. Refer to the HEC-HMS
User's Manual for more information.
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4. When the user is finished with all adjustments click Close, the Forecast Parameters
And Blending [forecast name] dialog box will close (Figure 8.17).
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Chapter 9

Time Series Icons

Time series icons provide access to observed and computed time series and paired data. The
data may be either from a DSS file, websites, webcams, scripts, spreadsheets, or other files.
Time series data can appear as thumbnail plots or color bars. The icons provide easy access for
analyzing data and providing location-specific information (e.g., frequently updated pictures of
gages, reports on the location).

In addition, datasets may be set to display by turning on or off Time Series Layers (Figure 5.9),
a subcomponent of map layers. Example layers include: Flow, Stage, Precip, and Modeled
Results. Selecting a specific layer allows the user to view certain data types and remove clutter
from a map window. Setting up the layers first, and then adding icon datasets to the layers is the
recommend way for setting up time series icons. Of course, the watershed database needs to be
populated with data before creating time series icons.

9.1 Time Series Layers

The Time Series Icons Layer (Figure 5.9) is a default map layer, with the user defining the
different specific time series layers. A time series layer is used to display a specific type of data,
such as all flow gages, or computed stages. The user can also organize the defined time series
layers, for example:

All

Flow
Stage
Precip
Elevation
Lakes
Modeled

9.2 Creating Time Series Layers

To create a time series layer:

1. From the HEC-RTS main window (Figure 5.1), click the Setup module, from the Maps
menu, click Map Layers. The Map Layers dialog box (Figure 5.2) will open, right click
on Time Series Icons, from the shortcut menu (Figure 9.1), and click Add Icon Layer.

2. The New Time Series Icon Layer dialog box will open (Figure 9.2). Enter a name in the
Name box (e.g., Flow, Stage, or Precip). The user may enter an optional description in

9-1



Chapter 9 — Time Series Icons HEC-RTS Quick Start Guide

== Map Layers E=n moN =X
Layers Edit View
Currently Opened Maps
Modeling
4| I | 3
. Map Layers -
i > Serie B
r}- [¥] Raingages_Albers Move To Top
.. RussianSubbasin Move Up
.. RussianRivers.shy Move Down
.. RR_Lakes_Albers Move To Bottom
Properties...
Add Icon Layer
IJ|
Ok ] ’ Cancel

Figure 9.1 Map Layers Dialog Box — Time Series Icons Layer Shortcut Menu

P

B New Time Series Icon Layer @
Mame: Flow
Description: -~

|:| Add all Time Series lcons' Data Sets to this Layer

’ QK ] ’ Cancel Help

Figure 9.2 New Time Series Icon Layer Dialog Box

the Description box (Figure 9.2). If time series icons have been defined, and if the user
wants all datasets to include all time series icons, select Add all Time Series Icons’ data
sets to this layer (Figure 9.2). Click OK, the New Time Series Icon Layer dialog box
will close (Figure 9.2).
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9.3 Creating Time Series Icons

Time series icons display in the map window of HEC-RTS and indicate sites for which data and
information are available. The information can be time series data, images, websites, webcams,
scripts, spreadsheets, or other files. Time series data can appear as thumbnail plots or color bars.

The icons provide easy access for analyzing data and providing location-specific information
(e.g., frequently updated pictures of gages, reports on the location).

To create a time series icon:

1.

From the HEC-RTS main window (Figure 5.1), click the Setup module, from the Maps

Windows Toolbar, click the Time Series Icon Tool (@].

Find a location on the map window, hold down the CTRL key, and click the mouse, an

icon will appear with a default name on the map window (Figure 9.3).

T

@l Location 52

W

Figure 9.3 Creating a Time Series Icon

To associate data with the new time series icon, right-click on the time series icon (Time
Series Icon Tool should still be selected), from the shortcut menu, click Edit. The Time

Series Icon Editor will open (Figure 9.4).

== Time Series Icon Editor @
Data |Edit
Name:  [{ocafion 53 v | [W][@] 25 or45 (] (]
Description: E]
General | Icon Types and Layers | Photo/lmages ScriptsfHTML|
Label Position and lcon Symbol
Icon: gl Time Series a
Label Position: | EAST v
Associated Data Sets
Data Set Name Source
’ Ok ] ’ Cancel Apply

Figure 9.4 Time Series Icon Editor
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4. The user can modify/change the name, description, and icon symbol, as appropriate. To

rename the time series icon, from the Edit menu (Figure 9.4), click Rename. The
Rename Time Series Icon dialog box will open (Figure 9.5), from the Name box, the
user can change the name of the selected time series icon.

Rename Time Series [con @
Mame: Location 52
Description: D
Ok ] [ Cancel Help

Figure 9.5 Rename Time Series Icon Dialog Box

To associate datasets with a time series icon, from the Data menu (Figure 9.4), click
Browse. A dialog box will open (Figure 9.6) that allows the user to select the datasets
that will be associated with the time series icon.

A =8 BoR =)
File Edit View Display Groups Advanced

SVER

File Name:

Pathnames Shown: 0 Pathnames Selected: 0 Pathnames in File: 0 File Size: 0.0 KB Library Version: x54

Search A [ v C: [ | E [ v
By Parts: p- [ - D: [ - F: [ -
MNumber Part A PartB Part C Part D /range PartE Part F
-
Select De-Select Clear Selections Restore Selections Add Pathnames

‘ Mo time window set.; Time zone: GMT-08:00; Unit system: English

Figure 9.6 Dialog Box — Associating Dataset with a Time Series Icon

If user wants to display modeling results from the time series icon, the user will need to
select the forecast.dss file and select datasets from that file. The dialog box (Figure 9.6)
will recognize the data as an alternative and ask the user if wild characters (%) are to be
used in the F-part. This will allow the time series icon to display data from the current
alternative, rather than the hardwired dataset.

To setup the dataset icon types and layers, from the Times Series Icon Editor (Figure
9.7), click the Icon Types and Layers tab. For the time series icon, from the Data Set
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== Time Series Icon Editor 53|

Name: Location 52 ¥ | [H][«] 25 of 45)[m] (1]
Description: D
General | Icon Types and Layers | Photo/images | Scripts/tHTML
Symbol: )| TimeSeries
DataSet | =

Layers

L[ All Module Icon Type

| | CDEC

| | computed Setup Graphic Symbol -

: Flow

; Precip-Cum Acquisition ‘Mone =

|| Precip-Inc Vi T N

|| Resenvoir isualization |Mone x|

Stage .

— b

O USGS Modeling _None |

|| USGS-Extracted

baker ————————————
_ Threshold Colors...
Add Thumbnail Scale
Remove [ min [T max
’ Ok ] I Cancel ‘

Figure 9.7 Time Series Icon Editor - Icon Types and Layers Tab

list (Figure 9.7) select a dataset. From the Layers box (Figure 9.7), select the layers that
belong, and from the Icon Type list (Figure 9.7) for each module, select the icon graphic.
Generally, the icon types correspond to the HEC-RTS module and are as follows:

e Acquisition: Quality Color Bar
e Visualization: Thumbnail Plot or Threshold Color Bar
e Modeling: Thumbnail plot or nothing

Make sure you have None selected for the type for model results in the Acquisition and
Visualization modules, as there is no modeling data in those modules.

9.4 Configuring Photo/Web Images Icon, Documents
and Scripts

Photos, websites, and webcam images can be assigned to time series icons, along with
documents, such as reports or spreadsheets, can also be assigned. Once assigned, these items can
be accessed through the icon's shortcut menu in the selected modules and will appear as the
icon's image. The following sections describe how to configure photo, images, and webcams or
a script, web pages, and documents.

9.4.1 Configuring Images

From the HEC-RTS main window (Figure 5.1), click the Setup module, from the Map Window
Toolbar, click the Time Series Icon Tool [@. From the map window, right-click on the time
series icon that is to be modified, from the shortcut menu click Edit. The Time Series Icon
Editor will open (Figure 9.7), click the Photo/Images tab (Figure 9.8).
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== Time Series Icon Editor 53]
Edit
Name: Location 52 ~ | [][«] 25 o7 45| ][m]
Description: [:]
| General | Icon Types and Layers | Photolimages | ScriptsiHTML
Display URL or Separate Width Height Refresh | Fade | Acguisition | Visualization| Modeling
Mame File Mame Frame (or Ratio) | (or Ratio) | Interval
mendo.jpg C\Users\q0hecprb\Deskiopimendo.jpg 1.0 1.0 -1 |:|
Show Photo lcon -
QK ] [ Cancel l [ Apply

Figure 9.8 Time Series Icon Editor — Photo/Images Tab

From the Edit menu (Figure 9.8), click Browse, an Enter Image Browser will open. Browse to
the correct image file, click Open, the Enter Image Browser will close, and the image location
and filename will appear in the table on the Time Series Icon Editor (Figure 9.8).

Alternatively, image files can be stored and retrieved from DSS, form the Edit menu (Figure
9.8), click Browse DSS, a dialog box (Figure 9.6) will open, select the dataset that contains the
image file, close the dialog box (Figure 9.6), and the image location and filename will appear in
the table on the Time Series Icon Editor (Figure 9.8). Alternatively an image file may be
available through a website, as in the case of a webcam. If so, type in the URL of the website in
the URL or File Name column of the table on the Time Series Icon Editor (Figure 9.8).

To modify the display name of an image, double-click on a cell under the Display Name
column that corresponds to the image file you want to modify, enter the new name. The Display
Name will be the text of the menu option in the time series icon’s shortcut menu, which will
trigger the image to display.

Select Separate Frame (Figure 9.8) if the image needs to be displayed in a new window.
Specify the Width (or Ratio) and Height (or Ratio) of the displayed image (Figure 9.8). By
default the image will display in the original image size.

The Refresh Interval (Figure 9.8) is specific to webcam images. The webcam image is
refreshed with a new webcam image the number of seconds specified, starting at zero, which
refreshes without any pause. If the Refresh Rate is set to ten, the image will be retrieved every
ten seconds. To load the image only once, set the Refresh Rate to -1.

The Fade option (Figure 9.8) is an on/off switch specific to webcam images. This option
transitions each image into the next one by displaying ten percent or more of the next image
every 0.05 seconds, until the full picture is shown. This gives a smooth motion display of an
image.

To add another image to the table, from the Edit menu (Figure 9.8), click Add Row or Insert
Row. To remove an image, select the image, from the Edit menu (Figure 9.8), click Delete
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Row. To change the order of images, first select the image, from the Edit menu. (Figure 9.8),
and click Move Row Up or Move Row Down.

9.4.2 Configuring a Script or Webpage

From the HEC-RTS main window (Figure 5.1), click the Setup module, from the Map Window
Toolbar, click the Time Series Icon Tool (2/. From the map window, right-click on the time
series icon that is to be modified, from the shortcut menu click Edit. The Time Series Icon
Editor will open (Figure 9.4), click the Scripts/HTML tab (Figure 9.9).

== Time Series Icon Editor [ =3 |
Edit
Name: | ocation 52 v | [1][a] 25 of 45 ] [m]
Description: E]
| General | Icon Types and Layers | Photo/lmages | Scripts/HTML
Display Script File Arguments Acquisition | Visualization Modeling
Name or Other (e.g., %name)
Run
ok || cancel |[ Apply

Figure 9.9 Time Series Icon Editor — Scripts/HTML Tab

From the Edit menu (Figure 9.9), click Script Editor/Selector, the Script Editor will open.
From the Script Editor, highlight the script that will be assigned to the time series icon and click
OK, the Script Editor will close, and the script file will appear in the table (Figure 9.9)

To assign a webpage, type in the URL of the website in the Script File or Other column (Figure
9.9), then enter the display name. The display name will be the text of the menu option in the
time series icon's shortcut menu, which will trigger the image to display.

Place select from which module (i.e., Acquisition, Visualization, or Modeling) the script file
will be available. When all the information is configured, click Run (Figure 9.9) to preview the

file or script.

Additional time series icon functions are described in the HEC-RTS User's Manual.
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Chapter 10

Real-Time Data

The data in the watershed database is compiled in several different ways. Data might be moved
into the watershed database via FTP and then automatically loaded; some kind of streaming
might be setup; or, a process to retrieve data may be setup. This chapter will cover how data is
retrieved for the watershed database.

10.1 Time Series Data

The HEC-RTS interface provides several option for directly importing data from the HEC-
DSSVue tool. From the HEC-RTS main window (Figure 3.5), from the Main Toolbar, click &
The HEC-DSSVue application is opened (Figure 10.1).

I

File Name: CiUsersiqlhecpro/Deskl

Manual Time Series...

Manual Paired Data...

File Edit View Display GroupsToDIs Advanced Help
s 4= [ |

latabase/Russian.dss

E=% BoR 553

File Size: 33.9 MB File Wersion: 5-5B  Library Version:

Select

De-Select

Clear Selections

‘ Mo time window set.; Time zone: GMT-08:00; Unit system: English

Files (Generic type)...

Restore Selections Set Time Window

s

Pathnames Shown: 218 Pathnames S¢ Manual Text...
. »
Russian.dss X Import SHEF...
: Export ’ WaterML Timeseries Data File
Search A - s
- ! - USGS Web
By Parts: p- - DO
: - : SnoTel
Mumber Part A FartB PartC Part D RiverGages
1 HEALDSBURG  |[FLOW 24NOW20 NCDC
2 HEALDSBURG  |FLOW-STAGE
3 HEALDSBURG  |FLOW-STAGE Excel
4 HEALDSBURG STAGE 24N0OW20 CHPS Timeseries Data File
s/ausTIN C CAZADERO CA  |FLOW 01NOV20
§/AUSTIN C CAZADERO CA  |STAGE D1NOV20 CDEC (Web)
7|BIG SULPHURC  |CLOVERDALE CA |FLOW 01NOV20
Qo Sl Pur & ALOAWEOn AL S ™8 oTAND Fa I i W iaa T Tex-t frDm File
Images...

ED

Figure 10.1 HEC-DSSVue — Data Entry Menu — Import Submenu

For example, to import data from the USGS (U.S. Geological Survey), from the HEC-DSSVue
main window (Figure 10.1), from the Data Entry menu, point to Import, click USGS Web, the
USGS Download dialog box will open (Figure 10.2).
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== USGS Download
File View Edit Help

IAEE@

Data Type: |paily ~|  StartDate:

Select Time Zone Option |:| Retrieve Period of Record
Outc
6 Local Standard Time without DST

(") Local Time

Get USGS Station ID’s by State

[ End Date:

(o @ [=]

UsGs
Station ID's

Location
(B Part)

Basin Mame
(A Part)

Import
Data

Other Qualifier
(F Part)

Available Available
Start End

| import | | selectan | | unselectanl | | ShowAvailable Dates

Figure 10.2 USGS Download Dialog Box

For "Real-Time" data, the list of stations is obtained, and then those within the basin are selected
(Import Data check box). Verify that the selected stations are correct and have the data that is

needed. From the File menu (Figure 10.3), select Save Selected Stations, giving the list a name
based on the watershed that is being analyzed (Figure 10.3). A file is automatically saved to the

RTS database folder that contains the selected gages.

[ B USGS Download A oo i
Savein: database « ¥ =M
View Edit Help
Open Station Table ' i e
Save Station Table | R
Save Selected Stations h‘ b.:Em
Clear Station Table !
| . |
Save Retrieved Text File A et e I e LS
Import Text File ) i T = i

Figure 10.3 Save Selected Stations

This list can now be used in a script to retrieve data, the complete script is displayed in Figure
10.4 and assumes that the station list was saved in a file (C:/RTS/Database/Russian.usgs) and
that retrieved data will be saved in a DSS file (C:/RTS/Database/Russian.dss).

To add a button for the script on the Data Acquisition page, in the lower left panel, right click
and select Edit. Then select the script name and press the Add button, then OK (Figure 10.5).

This should cause a button with the script name to show up in that panel (Figure 10.6).
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-
B Script Editor * i o .

File Edit
Bl& &
b Russian River Script| || APIs File -
. |\ Application CRTSwatershed\Russian_Riveriscripts\1-USGS.py
* 2CDEC -~ | Application Fi
# 3_Grid_Russian A O
# Junctions Application A 1 from hec.script import * |+
L Resewu_\rs Console 2 from hec.heclib.dss import *
# Subbasins Console 3 from hec.plugins import *
® dss Froject < from hec.plugins.usgs import *
Managers 5 from hec2.rts.client import *
Wap Windo & import os
Wap Glyph 7 import sys
FileManager @ import java
DssFileMan: ? import string
RTS 10 import time
- 1. Modules 11 from javax.swing import *
|, Modeling 12
13 rts_data = "C:/RTS/Database”
14
15 def main() :
& frame = RTS.getBrowserFrame()
17 s = JOptionPane.showInputDialog(frame, "Enter number of days back to retrieve”, "Retrieve Data”, JOptionPane.QUESTION_MESSAGE)
12 if s is None :
19 return L
20 tw="T-" + s+ "D, T" F
21 try :
22 dssName = rts_data + "/Russian.dss”
23 usgsName = rts_data + "/Russian.usgs”
24 dssFile = HecDss.open(dssName, tw)
25 usgs = UsgsControlFrame(dssFile)
26 usgs. loadStations(usgshame)
27 istat = usgs.retrieveData()
28 dssFile.close()
29 if istat == @ :
30 MessageBox.showError(“Unable to retrieve data from the usgs™, "Error retrieving data™)
31 return
32 except java.lang.Exception, e :
33 MessageBox.showError(e.getMessage(), "Error retrieving data")
32 print “Error during data retrieval: * + e.toString()
35 return
36 frame.getCurrentMode().updatePlotIcons()
37 MessageBox.showPlain("USG5 data retrieval complete”, “USGS Real-Time Retrieval™)
3% main() w
ER| T
] m r 4 ] 3
« I » [ Inseitin Script ] [ Compile Script I [ Save I [ SavelRun I [ Select ]

Figure 10.4 Script Editor —

USGS Script

-
B Select Scripts

Available

dss
Junctions
Resenvoirs
Subbasins

Selected
1-USGS
2-CDEC
3_Grid_Russian

Add »

4 Remove

’ Add All » ]

’ 4 Remove All ]

(8].4 Cancel

|

Figure 10.5 Add Button for Script to Acquisition Tab
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Scripts

[ 1-USGS | | 2copec

I 3 _Grid_Russian I

Figure 10.6 Scripts Panel

This script will bring up the following dialog and ask for the number of days back to retrieve
data for (Figure 10.7).

r© -
Retrieve Data I&

Enter number of days back to retrieve

5

0K ] I Cancel

Figure 10.7 Script Data Retrieval

The script will access the USGS NWIS database and save data in the HEC-DSS file specified in
the script. Run the script to verify it works. (Note, the first time the script is run, Jython will
parse it causing a short delay.)

HEC-RTS contains similar plug-ins to the USGS plug-in that are used in a similar way to
retrieve data.

At a later state, the user may wish to run "DATCHK" as part of the script to validate data and
assign quality to each value, which shows up as quality-indicative colors on the quality color
bars. DATCHK is included with the HEC-RTS package, but will not be describe in this manual.
Refer to the DATCHK documentation that is provided with the HEC-RTS install.

10.2 Data Status Summary

As an aid to evaluating observed data in the watershed database, and as an alternative to geo-
referenced quality color bar icons, is the Data Status Summary List (Figure 10.8). This is
essentially a list of quality color bars in a scrollable table format. The data status lists allow the
user to organize a list of gages specific to the user's needs. For example, data status lists might
be created that show all of the precipitation gages, stream gages, or a mix of both for a specific
forecast. The user can create multiple data stats summary lists, as each list stored a separate text
file.

To create or display a data status summary list, select Data Status Summary from under the
Reports menu on the Acquisition tab.

Selecting this menu will bring up an empty Data Status Summary dialog. From here, the user
can go to the File menu and create a new list, open an existing list, or edit an existing list.

10-4



HEC-RTS Quick Start Guide Chapter 10 — Real-Time Data

Generally, once datasets have been quality checked with DATCHK or similar, then the user can
setup lists.

Creating a Data Status Summary list is relatively easy. From the Edit menu, select Browse
DSS, select the pathnames of the datasets needed, then save that list under the File menu.

rJ" Data Status Summary l = | (=] |_-‘-‘EJ1
Edit View
Mew
Open.. & 20Apr2016 Start Time: 11:00
Save gl 24 Apr 2016 End Time: 12:00

Save As.. e Americallos_Angeles

Close - missing when no report after 3 hours

Diata Set Cuality Color Bar Missing Time of LastValue

'—
Figure 10.8 Data Status Summary Dialog Box

10.3 Gridded Precipitation

The user may have access to a gridded precipitation product and enter that into the database
using the appropriate tools. For this example, there is only point gaged data. Point precipitation
is interpolated into a grid set using "gagelnterp”, which uses latitude/longitude to compute grids.
A script included with the example basin, runs gagelnterp. Refer to the gagelnterp
documentation for more information on gagelnterp and the script. An example gagelnterp input
file (Figure 10.9).

10.4 Displaying Gridded Precipitation

Gridded precipitation can be displayed and animated in the Visualization module after gridded
datasets have been imported into the watershed database. To setup the display, go to the
Visualization tab and click the Data Visualization menu, then Gridded Data and New Grid
Set.... Give the dataset a name and click OK.
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F ™
H PSPad - [CARTS_Watersheds\configida'grid\Russian.15min.precip.ginterp] B
D’ File Projects Edit Search View Format Toels Scripts HTML Settings Window Help — ||| =
Wee-aE4 | O-co-F-@l% | LPSEelBe |
s 1B a -« ¥ B & 3 @
1.. Russian. 15min.predp.ginterp |
L ?....I....llo....I....ZIO....I....3I0....I....4I0....I....EIO....I....GID....I....TIO....I....BIO....I...
I * gageInterp for Russian River basin P
% TimeStart: QI1NOV2012, 0000
@ TimeEnd: 31FEB2013, 2300
TimeStep: 15
C -
GridType: SHG 3
&
CellSize: 2000
= GridCrigin: -1158, 1009
GridCols: 27
GridRows: €6
§ Cucfile: C:_,-"RTS_Wat,ersheds;’dated;’dl:fgrid,-"precip.2011.02.dss
—t| OutPath: /SHG/Russian/precip///INTERPCLATED/
DS5File: C:/RTS5_Watersheds/Database/Russian.dss
B
* Sample Gage:
* % Sample
* gage: Sample, -TE8.8403, 86.73
#* path: /poto/sample/PRECIP-INC/01JaN2014/1hour/test,
# timezone: GMT, W
o
®
"
** Note - gages commented out have real messy data!
"
*Gage! MendocinoWeather, -123.1853, 39.2013
*Path: /RUSSIAN/CDW/PRECIP-INC/01JAN2014/IR-DAY/CDEC/
#*TimeZone: P5T, W
Gage: RussianRiverAtCloverdale, -123.0536, 38.8793
Path: /RUSSILZN/CLV/PRECIP-INC/01JAN2014/15MIN/CDEC/
TimeZone: P5ST, N
*Fage: Coyote (LakeMendocino), -123.186, 39,197
*Path: /RUSSILN/COY/PRECIPF-INC/01JANZ014/1HOUR,/CDEC/
i *TimeZone: PB5T, N
i H
i Gage: Hawkeye, -122.84, 38.727
Path: /RUSSIAN/HKY/PRECIP-INC/01JAN2014/1HCUR/CDEC/
TimeZone: P5T, N -
4| 1 | 2
L 129:26 (134) [3590] = Text Dos Code page: AMSI (Windows)

Figure 10.9 Sample gagelnterp Input File

The HEC-RTS convention for gridded precipitation files is that they are named according to the
year and month of the data and are in the following directory:

$RTS HOME/dated/db/grid/parameter.yyyy.mm.dss
This name is setup in the HEC-Gagelnterp input file.

From the new Grid Set dialog box, select one of the gridded DSS files from the Add File(s)
button. Then select the pathname parts to fill out the remainder of the dialog (Figure 10.10).

10-6



HEC-RTS Quick Start Guide

Chapter 10 — Real-Time Data

= Edit Gnd Set CDEC_Interp

E=X=)

Select D33 Files

File List

| Add File{s)

CRTS/dated/do/gridiprecip.2016.04.dss

Remove
File Lacation
i@ Local

Remauote

Grid Set Identifier
izrid Type (A-Part)
SHG

Location (B-Part)
| RUSSIAN

Barameter (C-Part)
~ PRECIP
Awvailable Time Range

15 April 2016, 16:00

30 April 2016, 23:45 .
Coordinate System: | SHG

Set display scale limits

Kinimum Value ({in): o.o| Maximum Value {in)

Pathpname List

Time Interval |1 Hour

[ Instantaneous

Yersion (F-Part)
~ | INTERPOLATED ~

-

[ OK ] ’ Cancel

Figure 10.10 Edit Grid Set Dialog Box

After configuring the gridded dataset, the user can turn on the display of the gridded data, and
animate the gridded data by selecting the name of the grid set from the Data Visualization

menu. The date/times in the time panel specifies the grid set times.
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