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Foreword

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

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

Introduction

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

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

1.1 Purpose

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

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

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

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

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

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

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

1.2 Organization of Manual

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

Summary of Contents of User's Manual

If you want to find out... Refer to...
Overview of HEC-WAT Chapter 2
WAT Framework Chapter 3
How to create and manage studies Chapter 4
How to work with layers Chapter 5
How to create and manage alternatives Chapter 6
How to create and manage schematics Chapter 7
How to create and manage analysis periods and Chapter 8
events
How to create and manage simulations Chapter 9
Computes and Alternative Analysis Chapter 10
Model Results Chapter 11
Concept of pug-ins Appendix B
Tools available from the WAT Appendix C
How to setup the coordinate system for map layers | Appendix D
Map layer editors Appendix E
Using the Color Chooser Appendix F
How to use HEC-DSSVue Appendix G
Glossary Appendix H
How to edit model data Appendix [
How to customize plots Appendix J
Printing and copying data from the WAT Appendix K
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CHAPTER 2

Overview of HEC-WAT

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

2.1 Overview

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

The HEC-WAT
software
streamlines
and integrates

tools
commonly / \

WAT Study

used by the

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

more efficient
and
coordinated
modeling and
planning may
be performed.

Figure 2.1 A Typical HEC-WAT Study

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

2.2

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

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

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

Identify a WAT Study

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

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

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

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

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

With the study area defined, the study team needs to find out if any
models already exist, what data is available, and what is the time window
(analysis period) of the available data for the base alternative (Without
Project Conditions). Once the base alternative is set the study team
should identify, name, and gather information for the additional
alternatives. These alternatives could include the use of additional flood
damage reduction measures, environmental features, or simply represent
future conditions. The benefit of the WAT is that each of the modeling
teams will be able to use the identical schematic to perform their modeling
and naming will be consistent across all models. Each alternative will be
tied to a given schematic. Therefore, the alternative definitions will be
fully coordinated making for more consistent modeling and results.

2.3 Create a WAT Study

After the study team has identified the study area, then a WAT study can
be created (see Figure 2.1, page 2-1). A study, in the WAT is a
combination of the data and models and events required to analyze a
specific geographic area. The first step is to define the schematic for the
base alternative, and then schematics for other defined alternatives.

A schematic is a physical representation of a stream alignment, and the
flood damage reduction and environmental measures that will be modeled.
One individual from the study team will build the schematic for the base
alternative. The first basic item of a WAT schematic is the stream
alignment; this is usually created from importing information from a map
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A schematic is
a physical
representation
of a stream
alignment, and
the flood
damage
reduction and
environmental
measures that
will be
modeled.

layer (shapefile). Once a stream alignment has been built, then common
computation points, and existing flood control or restoration measures,
will be added to the schematic that will be shared across all models. To
aid in the placement of elements on the schematic, background maps of
gage locations, reservoir locations, sub-basin delineations, study boundary
areas, etc. should be added to the study.

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

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

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

Alternative C
(e.g. new reservoir)

Without Project
Conditions

Alternative B
(e.g. re-operation)

Alignment Alignment

Computation
Points

Computation
Points

Figure 2.2 Relationship of Alternatives and Schematics

Once an alternative is created, the next step is to create analysis periods.
Analysis periods define the time window and events that could be
associated with an alternative. An event is an occurrence of
precipitation/snowmelt that leads to some sort of hydrologic response
normally associated with a specific time period. The event can be
historical or hypothetical or represent the upper limit of a precipitation
runoff response.

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

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

Without Project Alternative B Analysis

A simulation is o .
Conditions (e.g. new reservoir) Period/Event1

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

Simulation Simulation

Without Project
Conditions-AP-Event1

Alternative B-AP-
Eventl

Figure 2.3 Relationship of Alternatives and Analysis Periods to Simulations

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

2.4 Starting the WAT

When starting the

WAT, double-click the _
HEC-WAT program HEC-WAT
icon on your desktop, Version 1.0 Beta
or from the taskbar October 2007

click Start, point to
Programs, pOint to Hydrologic Engineering Center
HEC, and then click Institute for Water Resources
WAT. The splash US Army Corps of Engineers
dialog box for the WAT 609 Davis Street

will open (Figure 2.4). Bats

The splash dialog box

(F| ure 2 4) W||| appear Hydrologic Engineering Center \MMN.hec.usace.army.mil
forga fow .seconds paF;\d Figure 2.4 HEC-WAT Splash Dialog Box

then the main window of the WAT will appear. You are now ready to
start using the WAT.
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CHAPTER 3

HEC-WAT Framework

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

3.1 Overview

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

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

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

3.2 WAT Main Window

The WAT main window (see Figure 3.1, page 3-2) displays the framework
for the WAT that will allow you to enter data, review data, create
alternatives, run simulations, and view results. The main window is laid
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Title Bar

Menu Bar—pm =

The WAT main
window
displays the
framework for
the WAT that
will allow you
to enter data,
review data,
create
alternatives,
run
simulations,
and view
results.

e G

Ve Maps Comguts Sesdk Todk

Toolbar—me s U S Fi5§f smAal aDEE

Study Pane

Tabs —Jof suty [ st | saga | Seremuse | 7o
Status Bar —p e 102131 sest, i e

[Ty

Desktop Pane

Content Pane

- Message Pane

Figure 3.1 HEC-WAT Main Window

out in panes along with a desktop area for viewing results from a common

schematic.

The Title Bar (Figure 3.1) displays the WAT study title. After a study is
opened, the name of the study will appear here. The Menu Bar contains
the following menus:

File

Edit

View

This menu is used for study management (creating,
opening, closing, saving, details, properties); print the
active map, importing model alternatives (ResSim, RAS,
FIA), exporting model alternatives (Version 1.0), open
recent studies, and exiting the WAT. The following
commands are available: New Study, Open Study,
Close Study, Save Study, Study Details, Print Map,
Import, Export, Recent Studies and EXxit.

From this menu you can set the program order,
manipulate alternatives and simulations, link the
individual models, and access the individual program
editors. Available commands are: Program Order,
Alternative and Simulation Manager, Model Linking
Editor, HMS, ResSim, RAS, FIA, and EFM.

This menu is used to setup the WAT main window, you
can select toolbars and panes, set display units for
plotting and tabulating, and manage layouts for the main
window. Available commands are: Toolbars, Study
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Maps

Compute

Results

Tools

Window

Pane, Messages, Status, Set Display Units, Save
Layout, Restore Layout, and Layout Manager.

From this menu you are setting up map layers and map
windows. You can set spatial properties, zoom the
active map window out to its full extents, add map
layers, remove map layers, open a new map window,
adjust the active map windows properties, save the
contents of the active map window as a graphic file,
import a stream alignment from an ArcView® shapefile,
import impact areas from an ArcView® shapefile,
export a stream alignment to an ArcView® shapefile,
and, export impact areas to an ArcView® shapefile.
Available commands are: Default Map Properties,
Zoom To All, Add Map Layers, Remove Map Layers,
New Map Window, Map Window Properties, Save
Map Image, Import, and Export.

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

From this menu you can select the simulations for
comparison, and view results from the integrated
software. Available commands are: Result
Comparison Manager, HMS, ResSim, RAS, and FIA.

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

From this menu you control the appearance of the map
windows in the Desktop Pane (see Figure 3.1, page 3-2)
of the WAT main window. You can organize all of the
currently opened map windows in either a vertical or
horizontal tile, place one map window on top of the next
in a cascading fashion, bring the next map window in the
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3.2.1 Toolbar

Help

list of currently opened map windows to the top, bring

the previous map window that was on top to the top,

provide a pick list of the currently opened map windows,

and a sub-menu of all the currently opened map
windows. Available commands are: Tile, Cascade,

Next Window, Previous Window, Window Selector,

and Window.

Displays current version information about the WAT.

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

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

Standard

WAT Tools

Management
Tools

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

= & H &
Figure 3.2 Standard Toolbar

currently selected map window. These tools have the
same function as the items under the File menu (see
Section 3.1, page 3-2).

There are three tools available __

from the WAT Tools f =B E

Toolbar (Figure 3.3). The :

tools allow you to link the Figure 3.3 WAT Tools
Toolbar

individual model alternatives
(Modeling Linking Editor, see Chapter 9, Section
9.5.1, page 9-30); manipulate alternatives and
simulations (Alternative and Simulation Manager,
see Chapters 6, 8, and 9); and, set the program order
for the WAT (Program Order dialog box, see
Chapter 9, Section 9.2, page 9-1).

There are two tools
available from the % =4
Management Tools Fi 34 M .
Toolbar (Figure 3.4). The " '9uré .4 Managemen

. Tools Toolbar
first tool allows you to
compute simulations (Compute Manager, see
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Tools

Programs

Chapter 10, Section 10.1.1, page 10-1); and, the
second tool is for setting up comparisons of simulation
results (Results Comparison Manager, see Chapter
10, Section 10.2.1, page 10-7).

There are four tools available from the Tools Toolbar

(Figure 3.5). The tools allow a
A FE R

you to access DSS data
Figure 3.5 Tools Toolbar

(HEC-DSSVue, see
Appendix G); access the
Statistical Software Package (HEC-SSP, see Appendix
C, Section C.1, page C-1); access the geospatial
hydraulic tool HEC-GeoRAS (see Appendix C, Section
C.2, page C-3);and, access the geospatial hydrology tool
HEC-GeoHMS (see Appendix C, Section C.3, page
C-4).

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

MEE R
Figure 3.6 Programs Toolbar

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

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

3.2.2 Panes

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

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

Study Pane

This pane (see Figure 3.7, page 3-6) provides an
overview of WAT alternatives, simulations, and
analysis periods that have been defined for a study. A
WAT alternative is a way to group a schematic with
different operations and model parameters. Analysis
periods define the time windows and events that could
be associated with an alternative. Simulations are
combinations of analysis periods and events,
associated with an alternative. A simulation will be
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The Study
Pane provides
an overview of
WAT
alternatives,
simulations,
and analysis
periods that
have been
defined for a
study.

Content Pane

computed and results will be reviewed. Once a
simulation has been computed, you can visually tell
the status of the compute (from the Study Pane).

= Bald Eagle

=% Alternatives

—* Without Project Conditions
=1+ Simulations (12)

------ Without Project Conditions-2004 Flood
------ Without Project Conditions-Freguency Based Events-2-yr
------ Without Project Canditions-Freguency Based Events-5-ywr
------ Without Project Canditions-Frequency Based Events-10-yr
------ Without Project Conditions-Freguency Based Events-25-yr
------ Wwithout Project Conditions-Freguency Based Events-50-yr
------ Without Project Conditions-Frequency Based Events-100-yr
------ Without Project Conditions-Frequency Based Events-250-yr
------ Without Project Conditions-Frequency Based Events-500-yr
------ & without Project Conditions-Period of Record-Historic
------ & wvithout Project Conditions-Period of Record-Global
¥ SchematiciWithout Project Conditions
+-I2) Maps
=4 \Without Leves
-5 Simulations (12)
“only Schernaticiwithout Leves
-2 Maps
=¥ Resanoir Re-0p

-5 Sirnulations (11}

a; SchematicWithout Project Conditions

+._11 Maps
=3 Analysis Periods

(3 1993 Flood

+-(g) 2004 Flood

+ 5 Fregquency Based Events
5

-Lg! Period of Record

Figure 3.7 Study Pane

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

The Content Pane (Figure 3.8) provides details on the
selected WAT component in the Study Pane. For
example, in Figure 3.7, a WAT simulation has been
selected — Without Project Conditions-1993 Flood.

Without Project Conditions-1993 Flood

# Alternative: Without Project Conditions
# Analysis Period: 19583 Flood

£ Models

A(:] Run 1

| StdOpMNoDiv
.| Existing Conditions

- W Without Project Conditions
£ Time Window

@ Start 26 Movermber 1993, 0600

~-@ End: 30 December 1993, 24:00

# Run Directory: runsinithout_Project_Conditionsf1993_Flood)
# Computed

Figure 3.8 Content Pane
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The Desktop
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the different
WAT map
windows are
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This is where
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viewing model
results and
interacting
graphically
with each
model.

Desktop Pane

The Content Pane (see Figure 3.8, page 3-6) displays
the elements of that simulation. Information includes
the alternative, the analysis period, the model
alternatives that were run, the time window, the
directory where the results from the simulation were
written, and the status of the simulation.

This pane (Figure 3.9) is where the different map
windows (see Section 3.2.4, page 3-9) available from
the WAT will display. For example, in Figure 3.9, the
Desktop Pane contains a map window of a selected
simulation and a map window of a selected schematic.
These two map windows provide the user with a
graphical representation of a simulation and a
schematic, respectlvely

’JJ\\\/ T

¥ e

CEX

Figure 3.9 Desktop Pane

Message Pane The Message Pane (Figure 3.10) contains messages

that the WAT program is providing for informational
purposes. The information in the Message Pane is a
record of the WAT program activity, recording the
opening of a study, opening map windows, accessing
DSS, and many other WAT activities.

S
Plugin HMS opened BaldEagle

Plugin ResSim opened BaldEagle

Plugin FlA opened BaldEagle

Plugin S5P created BaldEagle

Stream Alignment added to Schematic: Without Project Conditions

Without Project Conditions added to Schematic: Without Project Conditions

Map C:/Documents and Settings/gOhecprb/My DocumentsAWAT_Studies_Jan2007/BaldEagle/maps/BaldEagleStreams.shp
added to Schematic: Without Project Conditions

Map C:/Documents and Settings/q0hecprb/My DocumentsAVAT_Studies_Jan2007/BaldEagle/maps/streamOutlines.dighin
added to Schematic: Without Project Conditions

Map C:/Documents and Settings/g0hecprb/My DocumentsAWAT Studies_Jan2007/BaldEagle/maps/subbasinQutlines.dighin +

Figure 3.10 Message Pane
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3.2.3 Tabs

The WAT tabs provide different views of the available data in a study and
users can perform certain operations for a study from the tabs. There are
five tabs:

Study The default tab (see Figure 3.1, page 3-2) which provides
a view of study data. Also, you can create, edit, and delete
alternatives, analysis periods, events, and simulations.

Analysis  The Analysis Tab (Figure 3.11) provides a view for
Tabs are a comparing results for the selected analysis group. You

WAT graphical can select which alternatives to compare, which alternative
user interface

item that will be the base alternative, and select analysis groups.
provides
different views
of data and
depending on
the tab the
user can
perform
certain
operations.
There are five
tabs:
Study
Analysis
Maps
Schematic
Files

et O by en e e

FoEas FrEl AnAblEGDEE

Figufe 3.11 Analysis Tab

Maps The Maps Tab (Figure 3.12) provides a view of the
selected map window; this includes the map layers, stream

T

FolaFr@ElasaalgoEE

Figure 3.12 Maps Tab
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alignment, and information specific to what is being
displayed by the selected map window.

Schematic The Schematic Tab (Figure 3.13) is where the schematics
are created, edited, and deleted.

B8 e e Cewie T

Foes FOf AmAREDER

tsﬂ__:_l".:'\.p:n = HEE e

el |

Flgure313 Schematic Tab

Files The Files Tab (Figure 3.14) provides a view of the files
and directory structure of the currently opened WAT
study.

B e e Comae Py

FaEsarfi ansalGnEOR

(@A = o

Figure 3.14 Files Tab
3.2.4 Map Windows

Map windows are a way to graphically display stream alignments,
schematics, alternatives, and simulations. From an alternative map
window you can open editors and view results. A schematic map window
allows you to edit, modify, and delete measures, common computation
points, impact areas, and make adjustments to the stream alignment. The
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simulation map window (Figure 3.15) is where you can edit individual
model parameters and view results.

Eﬁ Simulation: Without Project Conditions-1993 Flood
Alternatives | without Project Conditions ~ | Simulations |without Project Conditions-1883 Flood v

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

Figure 3.15 Simulation Map Window
3.3 Plug-Ins

The primary purpose of the WAT is to streamline and integrate a water
The WAT resources study using software commonly applied by multi-disciplinary
incorporates teams. The integration of the models and tools is accomplished through
individual the use of a concept called a "plug-in". By using the "plug-in" concept the
pieces of WAT incorporates individual pieces of software such as our suite of

software such
as our suite of
software
(HEC-RAS,
HEC-HMS,
HEC-ResSim,
HEC-EFM,
HEC-FIA, and
HEC-FDA)
through the
use of a "plug-
in".

software (HEC-RAS, HEC-HMS, HEC-ResSim, HEC-EFM, HEC-FIA,
and HEC-FDA) and allows them to work together in a coordinated fashion
so that water resources, economic, and environmental decisions can be
made from the same interface.

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

Creating and Managing Studies

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

% Close Shudy

. . H Save Study
4.1 Managing Studies
Skudy Details. .
In the WAT, the set of files associated with a
particular watershed is called a study. The WAT
creates a directory (folder) with the study name Import >
specified, and stores all the files associated with
the study in that directory.

% Print Map...

Export ]

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

allow you to create a new study, open an existing Exit
study, close the current study, save the current Figure 4.1 File Menu
study, and create a copy of the current study. Commands

4.1.1 Creating a New Study

To create a new study:

1. On the File menu, click New Study.

2. Inthe New Study dialog box (see Figure 4.2, page 4-2), enter a
name (required) in the Study Name box, and in the Description
box, enter a description (optional, but recommended) for the new
study.

3. Inthe Directory box, either enter the name of the directory where
you want to store your WAT study, or click the button, and an
Open Browser (see Figure 4.3, page 4-2) will open. You can
navigate to the directory you want to store the WAT study on your
computer or network.

4-1



Chapter 4 — Creating and Managing Studies HEC-WAT User's Manual

EH News Study E|
Stuchy Mame:
Description: [:]

Directory: CaDocuments and Settingstosdhity DocumentstaT Stud ()

Lnit System: English W
Create Default Alternative
Select Default Alternative Name
() Existing Conditions
(=) Without Project Conditions

) Alternative 1

) other:
[ [0]54 l [ Cancel ]

Figure 4.2 New Study Dialog Box
By default the Sz S—
WAT Creates a Look jn: ‘.j““\f.\.f:ﬂ_itimes_mayzuu? b L]

A i) Bald_Eagle

default alternative “9 e ek
— Without Project Dé‘
Conditions. If you
want the default )
alternative to have | _w
a different name 8
you have several Wy Comauter
choices, including )
Other (Figure 42) Mypﬁlaepggrk File name: | ingsiqOhecpriohy DocumentsiiAT_Studies_May2007
which allows you Flecortne J o]
to name the default Figure 4.3 Open Browser

alternative

anything you want. If you don't want to create an alternative, click
Create Default Alternative.

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

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

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

details on the Figure 4.4 Select Map to Add Browser
study directory and files, see Section 4.2 (page 4-5).

4.1.2 Opening an Existing Study

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

To open an existing study:

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

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

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

4.1.3 Close a Study

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

The WAT keeps track of changes being made to a study by the major
study components — alternatives, analysis periods, and simulations. The
list of items that will appear in the table on the Save File dialog box will
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be all of the items that you K save File X
have changed during a Select Files to save

session. By default, save File -
everything is selected for g WilhoutLevea-1003 Flood
saving; however, you have = Reservoir Re-0p-1993 Flood

the choice of being able to

pick and choose by

component what changes to

save. For example, from | setectal | [ Deselectan |

Figure 4.5, say for some o ][ camn

reason you do not want to
save any changes you made
to the Without Levee alternative, click in the Save column of the table, this
unselects the alternative. Therefore, when you click OK, the changes that
were made for the Without Levee alternative are gone.

Figure 4.5 Save File Dialog Box

4.1.4 Save a Study

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

4.1.5 Study Details

One of the objectives of the WAT is to provide information regarding the
status of the study, to the manger or any other member of the project
delivery team. Some of the information required needs to be entered by
the study team, from the Study Properties dialog box (Figure 4.6). This
dialog box has three tabs — Contacts, Model Info, and Simulations.

[ | Study Properties g'
Study MNarne: Bald Eagle

Study Description: | Testwatershed L)

Study File: CiDocuments and SettingsigOhecpriiby DocumentsiWAT_Studies_May2007\Bald_Eagle\Bald_Eagle s

Unit System: English

Created By: gOhecprh

Created At Maon Apr 30 11:16:48 PDT 2007

Contacts | model Info | Simulations

Team Member User Mame Respaonsibility Phone Mumber | Office Assignment |  Team Member
Assignment
glhecprh Fenni Baker FlA 530 756-1104 WRS Fl&
[ Ok l ’ Cancel

Figure 4.6 Study Properties Dialog Box
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Information that can be entered is: team member name, user name, team
member's model responsibility, team member who has imported a model
alternative, date imported, and much more. The Study Properties dialog
box also provides information about the study: the study name,
description, location of the study file, the unit system chosen, who created
the study, and the data and time the study was created.

4.2  Study Directories and Files

Figure 4.7 (page 4-6) shows an example of how the WAT organizes the
directories and files that it creates in the study directory. In this example,
the study directory is /BaldEagle. As data is entered, other files and
subdirectories are created. Table 4.1 (pages 4-7 thru 4-8) describes each
directory and file that is shown in Figure 4.7 (page 4-6).

4.3  Automatic Backup Files

As you add a stream alignment, map layers, and data to a study the files
and directories listed in Table 4.1 (page 4-7) are created, along with
automatic backup files. For example, a baldeagle.sty file and a
baldeagle.sty.bak file are created when the study is created. If you add a
map layer for example, the .bak file would not have any reference to the
added map layer, the backup file reflects the state previous to the current
changes. So every time you Save a study, the *.bak file is updated to the
previous state.

Automatic backup files are created for all study files, alternative files,
analysis period files, simulation files, and results files. DSS files are not
automatically backed up. Since the .bak file reflects the previous state of
that file, the user can go back to the previous state by eliminating the .bak
extension. This would allow the information for that previous state to
become the current state. The overall effect would be "undoing" all
changes you made in the last cycle.
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0

_J BaldEagle

7 BaldEagle.sty
7 BaldEagle.wksp
programOrder.xml
stream.align

74 layouts
74 maps

shared

modified.dbf
modified.dbt

modified.mdx
—__lssp

study

] Study.dbf
] Study.dbt
E Study.mdx

Figure 4.7 Example HEC-WAT Study Directory Structure
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File or Directory Name

Contents

| BaldEagle

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

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

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

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

programOrder.xml
programOrder.xml.bak

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

ASCII text files created by the WAT when a
study is created. Contains the name,
description, and other information that define
the stream alignment (stream nodes, vertex
points, stream element(s), etc.). The
stream.align.bak file is an automatic backup
file of the stream.align file.

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

Sub-directory created by the WAT when a

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

study is created. This folder contains all
HEC-HMS model files.

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

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

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

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

study is created. This folder contains all
HEC-ResSim model files.

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

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

 study Sub-directory created by the WAT when a

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

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

Using Layers

5.1 Concept of Layers

There are several types of layers available in the HEC-WAT software.
The Stream Alignment Layer is specifically for the stream alignment,
which is discussed in Chapter 7. Map layers are used in the WAT to
visualize a system layout and or a flood inundation. The WAT program
creates primary layers when a user creates a stream alignment, schematic,
alternatives, and a simulation. This chapter covers map and primary
layers.

5.2 Map Layers

To help you visualize a study area, the WAT has the capability to display
maps of study features. Sub-basin boundaries, watershed boundary, and

stream gage locations, are just a few of the digital maps of study features
that can be displayed in the WAT.

5.2.1 Map Layer Formats

In the WAT, digital maps are referred to as map layers. When a map
layer is included in a watershed, the program displays it as a color picture.
In the Beta Version, the map layers are used for visual purposes only. In
future versions, depending on the type of map layer, the program will
interact with map layers as data sources. The map layer formats that the
WAT can display are listed in Table 5.1 (page 5-2).

Arc Shapefiles (.shp)

This layer type is the native data structure for the ArcGIS® program.
Shapefiles store non-topological geometry and attribute information for
the spatial features of a data set. Usually there are three files associated
with a shapefile: *.dbf, *.shp, and *.shx. The .shp file contains the shapes
(point, polylines, or polygons) that are displayed in the layer. Each shape
has a record in the .dbf file containing descriptive data
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called "attributes." The .shx file contains an index that links each shape to
its record in the .dbf file.

Table 5.1
Map Layer Formats Supported by HEC-WAT
Common Filename
Description Extension
USGS digital line graph dlg
AutoCAD® DXF .dxf
Arc Shapefile .shp
Raster image .img, .jpg, .gif
ASCII NetTin .net
USGS DEM .dem
ArcInfo® DEM .asc

AutoCAD® DXF (.dxf)

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

Raster Image

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

Image West=2051443. These are image boundaries that are

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

Image East=2054925.6 —— [Arcinfo®.

Image South=351947.4

Image URL = path and filename of raster image

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

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

USGS Digital Line Graph (.dlg)

USGS Digital Line Graphs (DLG) are created from two sources using
manual and automated digitizing methods. The two sources are aerial
photographs or cartographic sources. DLG files are vector representations
of the data. When the WAT interacts with a .dlg file it automatically
creates a .dlgbin file for use.

USGS DEM (.dem)

The USGS Geological Survey publishes the file format USGS DEM. A
raster file format, .dem files usually contain terrain elevations, but the file
format can be used for representing any surface. The format, published by
the USGS, allows internal documentation of coordinate system, date of
publication, etc. These values are referenced horizontally, either to a
Universal Transverse Mecator (UTM) projection or to a geographic
coordinate system.

ASCII NetTin (.net)

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

Arcinfo® DEM (.asc)

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

5.2.2 Adding Map Layers

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

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

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

To add map layers:

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

2. The browser
defaults to the Lookin: [ maps o El==
study directory, O | [k [ Crete Copy

i @ BaldEagleStreams.shp
but you can MyRecent  |[= streamoutlines.dig
retrieve maps e [ e uaeesto
from anywhere on Dﬁp
your computer. 7
From the study o
directory is a B
maps directory, P
which is where My omputer
HEC encourages «
you to copy your e
various maps. e e -

3. If you want the Figure 5.2 Select Map to Add Browser

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

4. From the Select Map to Add browser, select the desired map layer
format from the Files of type list, locate the file of the desired map
layer format, select filename, and click Open. The browser will
close and the map layer will appear in the active map window.

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

5.2.3 Removing Map Layers

To remove map layers:
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—_—

On the Maps menu, click Remove Map Layers.

The Remove Map dialog box will open (Figure 5.3).

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

In the Remove box, the o Descrption

name of the selected T ——
map layer will appear in BaldEagleStreams.shp

the Name box. streamoutiines.dighin
Click Remove. a subhasinOutlines.dighin
2
warning message will
appear, asking you if b
you really want to Remove

remove the map layer

. Marme: BaldEaglelmpactireas.shp
from the study, click Descrigtion: O
Yes.
The warning message _Remove | [ cancel |

will close, the Remove  Figure 5.3 Remove Map Dialog Box
Map dialog box will
close, and the map layer will be gone from the active map window.

5.2.4 Shortcut Menu for Map Layers

The shortcut menu for map layers is accessed by right-clicking on any
map layer that is listed in the Maps Tab (see Chapter 3, Section 3.2.3,
page 3-8). This list of map layers refers to the currently active map
window (see Chapter 3, Section 3.2.4, page 3-9) that is open in the
Desktop Pane (see Chapter 3, Section 3.2.2, page 3-7). The shortcut
menu provides several ways to manipulate map layers. This ability to
manipulate depends on the type of map layer, since the WAT does not
provide the same capabilities to all recognized map layer formats (see
Table 5.1, page 5-2). The available commands are:

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

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

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

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

Move to Bottom — moves the active map layer to the bottom of the
tree

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

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

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

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

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

Remove Scale Factors — disable or clear all scale settings for the
selected map layer

5.2.5 Geographic Reference for Map Layers

For the WAT
to have the
flexibility to
use virtually
any grid
coordinates
convenient for
water
resources
studies, the
WAT uses a
user-selected
coordinate
system, called
the World
Coordinate
System (WCS).

To

maintain a geographic reference (also called a geo-reference), the

WAT uses a user-selected coordinate system, called the World Coordinate
System (WCS). This superimposes a grid on layer features to establish x-
and y-coordinates in WCS for each point on the layer. The x-coordinate is
referred to as "easting" and the y-coordinate is referred to as "northing".
You can select the extent of this grid, the dimensions of the cells of the
grid, the units of measurement of the grid, and even the location of the
origin of the grid. Because of this flexibility, you can specify and use
virtually any grid coordinates convenient for water resources studies. To
do so:

1.

On the Maps menu, click Default Map Properties, the Map
Default Properties for StudyName dialog box will open (see
Figure 5.4, page 5-7). By default, the Map Extents tab is selected.
The information in the Map Extents tab includes:

e Coordinate System. This box identifies the established
coordinate system for a study. To edit the coordinate system,
click Edit, and the Map Coordinate Information dialog box
(see Figure 5.5, page 5-7) will open. See Appendix D for
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Note that the
geographic
extents of your
layers must be
selected
carefully, and
must be
consistent for
all layers to
ensure that the
entire study is
included.

¥ Map Default Properties for, Bald Eagle g|

izoordinate System: |}<-‘r’ | Edit...
Extents:
Easting: Marthing:
Wlinirmurm: Minirmurm:
Maximum: Maximum:

[ Grow o Map Exterts |58t Map Extents to Display |

[ (0] H Cancel ” Apply ]

Figure 5.4 Map Default Properties for StudyName Dialog Box

Ed Map Coordinate Information PE|

Map Coordinate Infarmation

Systern: |E T - |

Units: U5 Feet v |

[ O H Cancel ]

Figure 5.5 Map Coordinate Information Dialog Box

details on editing the coordinate system. Remember that all
layers must exist in one unified coordinate system.
Extents — Easting Minimum, Maximum, Northing
Minimum, and Maximum. These values indicate the
location of the left, right, bottom and top borders
(respectively) of the grid in the map window.

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

Set Map Extents to Display. This will set the limits of the
map window. If you zoom in on an area, and click Set Map
Extents to Display, the Map Default Properties for
StudyName dialog box (Figure 5.4) extents will change to the
zoomed area.

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

5.2.6 Setting Visualization Scales - Map Layer

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

1. From a map window zoom-in to the point at which you want the
map layer to become visible.

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

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

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

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

1. From the Maps Tab, right-click on a map layer, from the shortcut
menu, click Properties, the map layer specific properties dialog
box will open (Figure 5.6).

b uscs Digital Line Graph Editor

CiDocuments and Settingsig0hecprbihy DocumentsAWAT_Studies_May2007/Bald_Eagle/mapsistreamOutlines.dighin

Properties | Scale

() Always show layer

O Only show layer in the following scale range
Only visible below 1:
Only visible abave 1:

Current Scale 1: 302953

’ QK ” Cancel ” Apply

Figure 5.6 Map Layer Properties Dialog Box - Scale Tab

2. Click Scale, both zoom-in and zoom-out scale factors can be set
from the map layer property dialog box. By default the map layer is
set for Always show layer. To set visualization scales click Only
show layer in the following scale range.
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3. To set the scale so that the map layer becomes visible as you zoom-
in, you can set the scale to the current scale by clicking Set to
Current. If you wish to enter a value, from the Only visible below
1: box enter the scale factor.

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

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

5.3 Primary Layers

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

5.3.1 Stream Alignment Layer

The Stream
Alignment
Layer contains
the stream
alignment
displayed in
the active map
window. This
primary layer
has three sub-
layers which
represent the
components of
a stream
alignment.

The Stream Alignment Layer contains the stream alignment (see
Chapter 7, Section 7.8, page 7-13) that you imported or digitized on the
map window, is visible in the Maps Tab, and is available in all map
window types. This layer has sub-layers for each stream alignment
element, and can be accessed by expanding the tree for the Stream
Alignment Layer. To expand the tree, click the plus sign; to collapse the
tree, click the minus sign.

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

5-9



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

Stream Alignment Properties

For the Stream Alignment Layer, you can configure the appearance of
the streams and their labels, configure the appearance of the stream
junctions and stream nodes, and, set the visualization scaling for the
Stream Alignment Layer. To configure these properties, from the Maps
Tab, right-click on Stream Alignment. From the shortcut menu, click
Properties, the Stream Alignment Properties dialog box will open
(Figure 5.7).

ki Stream Alignment Properties @

Srale
Current Scale 1:302943
Diefault

Edit Praperties
Stream Width: Stream Color;
B hd Custom v

Draw Station Tics
Tic Lenath: 7 4
Major Tic Lenath: 14 A

Draw Stream Modes

MNode Color: I Custom w
A stream in a Mode Qutline Color: || custom w
stream Mode Width: 7w
alignment is a Draw Junctions
multi-segmented Junction Colar: green v
line with Junetion Width: 1z B
beginning and
ending stream Lok [ cancel [ spply
nodes. Stream Figure 5.7 Stream Alignment Properties Dialog Box
properties
include width,
color, Streams
appearance of
stream labels, . .
displaying To change the appearance of all streams in the map window:
stream names,
and tic marks 1. You can set the width of the lines that represent the streams in your

stream alignment from the Stream Width list (Figure 5.8).

2. You can select — _
the color of the Streamn WWidth: steam color

: = =
lines that i N Custorn

represent the Show Stream Mame

streams in your = 58 S Al E _ S
stream alignment igure o. tream Alignment Properties - Streams

from the Stream Color list (Figure 5.8). The default color is
orange, there are several colors to choose from, plus you can create
your own colors from a color chooser. From the Stream Color list,
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click Custom, the Choose A Color dialog box (Figure 5.9) will
open. See Appendix F for further details on the color chooser.

H Choose A Color, f‘$_<|

Recent:

=]

T T
1 5 5 5 5 A
I O O T

[TTTTTTTTTTITIT
Freview:
n - . Sample Text Sample Texk
. . . Sample Text Sample Texk
I Ok H Cancel H Reset l

Figure 5.9 Choose A Color Dialog Box

3. Either changing the width or color of the streams, can be previewed
in the example to the right of the Edit Properties box (Figure

5.10). For the changes to appear in
the map window, click Apply, and the 0 o
map window will update. |

4. By default, the labels for the streams
appear in the active map window. If

Stream Mame

you do not want the labels displayed,
clear Show Stream Name (see

Figure 5.8, page 5-10); click Apply, -
all of the stream labels no longer Ed Font Chooser 3

display in the map window.

5. To change the font of the stream Fapbte 133
labels, click Choose Font (see Figure
5.8, page 5-10), next to Show Stream | T¥Pe [Sansserit v
Name. A Font Chooser opens [JEold Sarmple text
(Figure 5.11), se}ect the font typg [ ttalic

from the Type list, and select a size
using the Size slider. Click OK, the Size

Figure 5.10 Preview Changes

Font Chooser closes, from the _ j .
Stream Alignment Properties dialog

box (see Figure 5.7, page 5-10), click oK c |
Apply, now all of the stream labels I l [ _— II
will appear in the font and size you Figure 5.11 Font Chooser

choose.

Tic marks appear on a stream representing the stream stationing of the
stream. There are two types of tic marks — minor and major, to change the
appearance of tic marks in the stream alignment:
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represent the
stream stations
of a stream.
There are two

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

Tic marks 1.

types — minor 2.

If you do not want to display the tic marks clear Draw Station Tics
(Figure 5.12), click Apply, all of the tic marks no longer display in

the active map
window.

From the Tic Length
list, you can set the
length of the minor
tic marks. To change

Drrawe Station Tics
Tic Length: 12 hd
Major Tic Length: 14 hd

Draw Tic Labels

the length of the
major tic marks,
from the Major Tic
Length list (Figure 5.12), you can select the length of the major tic
marks. For the changes to appear in the active map window, from
the Stream Alignment Properties dialog box (see Figure 5.7, page
5-10) click Apply, and the map window will update.

By default, the labels for the tic marks appear in the active map
window. If you do not want the labels to display, clear Draw Tic
Labels (Figure 5.12). To change the font of the tic mark labels,
click Choose Font, a Font Chooser opens (see Figure 5.11, page
5-11), select the font type from the Type list, and select a size using
the Size slider. Click OK, the Font Chooser closes, from the
Stream Alignment Properties dialog box (see Figure 5.7, page
5-10), click Apply. Now all of the tic mark labels will appear in the
font and size you choose.

Figure 5.12 Stream Alignment Properties - Tic
Marks

Stream Nodes

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

1.

A stream node
is a location (a
dark green
circle) on a
stream that
provides
stream 2.
stationing
information.
Stream node
properties
include
displaying
stream nodes,
color, outline
color, and
width

If you do not want to display the stream nodes clear Draw Stream
Nodes (Figure 5.13), from the Stream Alignment Properties
dialog box (see Figure 5.7, page 5-10)click Apply, all of the stream

nodes no longer

. . ) Draw Stream Modes
display in the active

. Mode Caolar: - Custam b
map window. : :
Mode Outline Color: [ Custom v
You can select the Made Width: - i

color of the stream
nodes in your stream
alignment from the
Node Color list (Figure 5.13). The default color is green, there are
several colors to choose from, plus you can create your own colors
from a color chooser. From the Node Color list, click Custom, the
Choose A Color dialog box (see Figure 5.9, page 5-11) will open.
See Appendix F for further details on the color chooser.

You can select the color of the outline of stream nodes in your
stream alignment from the Node Outline Color list (Figure 5.13).
The default color is dark green, there are several colors to choose

Figure 5.13 Stream Alignment Properties -
Stream Nodes
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A stream
junction is
where two
streams connect,
and is
represented by a
bight green
circle on the
stream
alignment.
Stream junction
properties
include
displaying
stream
junctions, color,
and width.

from, plus you can create your own colors from a color chooser.
From the Node Outline Color list, click Custom, the Choose A
Color dialog box (see Figure 5.9, page 5-11) will open. See
Appendix F for further details on the color chooser.

4.  You can set the width of the stream nodes in your stream alignment
from the Node Width list (see Figure 5.13, page 5-12).

Stream Junctions

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

1. Ifyou do not want to display the stream junctions clear Draw
Junctions (Figure 5.14), from the Stream Alignment Properties
dialog box (see Figure 5.7, page 5-10) click Apply, all of the stream

junctions no

y . . Draw Junctions

longer display in _

the active map J“”“f':'” qunr. B darkgreen v
window. Junction Width: 17 |w

2. You can select the Figure 5.14 Stream Alignment Properties -
color of the stream Stream Junctions
junctions in your stream alignment from the Junction Color list
(Figure 5.14). The default color is darkgreen, there are several
colors to choose from, plus you can create your own colors from a
color chooser. From the Junction Color list, click Custom, the
Choose A Color dialog box (see Figure 5.9, page 5-11) will open.
See Appendix F for further details on the color chooser.

3. You can set the width of the stream junctions in your stream
alignment from the Junction Width list (Figure 5.14).

Scale
Visualization scale can be set for the Stream Alignment Layer:

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

2. To enter your own scale factor, from the Scale menu, click New.
The Create new Scale dialog box opens (Figure 5.15), in the Scale
box, enter your values for the scale factor.

H Create new Scale

Scale: |

QK ] ’ Cancel

Figure 5.15 Create new Scale Dialog Box
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3. Click OK, the Create new Scale dialog box closes (see Figure
5.15, page 5-13), and the visualization scale is set for the stream
alignment.

5.3.2 Simulation Layer

The Simulation
Layer contains
the graphical
representation
of each piece
of software
that has been
included in the
active
simulation.
Each piece of
software is
represented as
a sub-layer.

When a simulation map window is open, the Simulation Layer for that
map window is available. In Figure 5.16, the Simulation Layer is
Without Project Conditions-1993 Flood. The Simulation Layer contains
the graphical representations of each program being run for the active

sads FfFifinasaldnER

[Bumnaason: vimout Projecl Oomdsiens. 1991 Fisod

[l Simnutation: Witkoot P ns-19%3 Flosd

simulation. When you expand the tree, you can see the different sub-
layers that represent each program. Therefore, if you did not want to see
the impact areas, clear FIA. The impact areas will no longer be visible in
the simulation map window. To view the impact areas, click FIA. This
procedure applies to all of the sub-layers of the simulation layer.

5.3.3 Shortcut Menu for Primary Layers

The shortcut menu for primary layers is accessed by a right-clicking on
any primary layer that is listed in the Maps Tab (see Chapter 3, Section
3.2.3, page 3-8). This list of map layers refers to the currently active map
window (see Chapter 3, Section 3.2.4, page 3-9) that is open in the
Desktop Pane (see Chapter 3, Section 3.2.2, page 3-7). The shortcut
menu provides several ways to manipulate primary layers:

5-14



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

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

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

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

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

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

Properties — shows the properties of the selected primary layer.

5.4  Layer Visualization Scaling

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

Creating and Managing Alternatives

6.1 Overview

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

6.2 Default Alternative

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

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

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

of the physical

and () Existing Conditions

operational

system, and (= Without Project Conditions

groups a

schematic with () Alternative 1

different

measures, () Other:;

operations,

and model Figure 6.1 Default Alternative Name
parameters.

Once the study is created, a schematic map window opens in the Desktop
Pane (Chapter 3). The first action following the creation of the default
alternative should be to define the default schematic (Chapter 7). After
defining the default schematic, analysis periods and simulations can then
be created for the default alternative.

6.3  Alternative and Simulation Manager

After the default alternative has been created, the remaining alternatives
that have been identified by the study team need to be developed. The
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The Alternative
and Simulation
Manager
provides a
convenient way
to organize and
develop the
main
components for
a WAT study —
alternatives,
analysis period
(events), and
simulations.

6.3.1 Table

WAT provides two ways to organize and develop alternatives; one way is
from the Alternative and Simulation Manager (Figure 6.2), and the
other way is from the Study Pane (see Section 6.4, page 6-11). This
section covers using the Alternative and Simulation Manager for
organizing and developing alternatives.

ﬂ Alternative and Simulation Manager,

Fil= Edit Yew Help
@8 E K5
. Analysis Periods
Alternatives
1993 _Flood 2004_Flood
HWS v |HWMS v
) . - ResSim v |ResSim b
Without Project Conditions RAS v |ras 3
FIA w |FIA v
I Ok ] [ Cancel ] [ Anply

Figure 6.2 Alternative and Simulation Manager

In the WAT, the Alternative and Simulation Manager (Figure 6.2)
provides a convenient way to organize and develop the main components
for a WAT study — alternatives, analysis period (events), and simulations.
This chapter will focus on the organization and development of
alternatives. The Alternative and Simulation Manager has three areas
where you can access commands that will allow you to create, delete, and
rename alternatives. These areas are the Table (see Section 6.3.1, page
6-2), Toolbar (see Section 6.3.2, page 6-10) and Menu Bar (see Section
6.3.3, page 6-10). These areas and the available commands are described
in the following sections.

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

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

alternatives.

Alternatives

The alternatives shortcut menu (Figure 6.3) is available from the

Alternative and Simulation |

Manager (see Figure 6.2, page Alternatives .
The table 6-2) table, by right-clicking on AL 43t
allows the column header Rename
organization of . . _ : o
a study's Alternatives. This shortcut Without Project Conditic % Delete
alternatives: a menu will allow you to create, 7
way to track

the state of
data sets
needed for
each model,
create analysis
periods, and
create
simulations.

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

Figure 6.3 Alternatives Shortcut Menu

Creating an Alternative

To create an alternative:

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

H:H Create Mew Alternative @

Mame: Without Levee

Description: (]

Schematic: =Create Mew Schematic= &3

Stream Alignments | Straarn Alignment v

[ 0]24 l [ Cancel ]
To access the : - -
Alternative Figure 6.4 Create New Alternative Dialog Box
and . . .
Simulation 2. In the Name box gnt_er the name (required), and in the Description
Manager, from box, enter a description (optional, but recommended).
the WAT main 3. Each alternative requires a schematic to provide the layout of the
window, from study area measures and components. From the Schematic list,
the WAT Tools select a previously defined schematic, or create a schematic for the
toolbar click .
= alternative (see Step 7).
: 4. A stream alignment is also required with an alternative, from the

Stream Alignment list, select Stream Alignment, which is the

default stream alignment name.

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

10.

If a map window is open in the Desktop Pane (see Chapter 3,
Section 3.2.2, page 3-7), the Select Map dialog box will open
(Figure 6.5). You can choose whether to open the alternative map
window in the current map .
window or in a new map SglectMap 3
window, click OK. The Select
Map dialog box and the Create
New Alternative dialog box (& Existing Map Window
(see Figure 6.4, page 6-3) will
both close, and the alternative
map window for the new
alternative will appear in the
Desktop Pane.

If you need to create a new Lok J[ cancel ]
schematic for the alternative, Figure 6.5 Select Map Dialog Box
from the Schematic list, click

<Create New Schematic>. When you click OK, the Enter
Schematic Name dialog box will open (Figure 6.6). The name of
the alternative will appear in the Name box for the new schematic.
You can accept this name or enter a name for the schematic in the
Name box.

7 Wews Map Window

Alternative: Without Levee

E Enter Schematic Name gl
Marme: ithout Levee
Description: ~
w
I Ok l ’ Cancel ]

Figure 6.6 Enter Schematic Name Dialog Box

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

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

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

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

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

Rename Alternative @I
Existing
MHame Description
Reservoir Re-0p o

Without Levee Mo levee at Lock Haven im...
Without Project Conditions

Rename
Hame:

Description: [:]

[ Fenarme H Cancel ]

Figure 6.7 Rename Alternative Dialog Box

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

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

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

Deleting Alternatives

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

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

2. From the Existing list select an alternative, in the Delete box the
name and description of the selected alternative will appear.
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3. Click Delete, a warning message will appear asking you if you
really want to delete the selected alternative. Click Yes, the

Delete Alternative(s) ﬁl

Existing

Mame Description

Reseroir Re-0p S
Without Levee Mo levee at Lock Haven ...
Without Project Conditions

Delets

Marme: Reservair Re-0p

Description: )

[ Delete H Cancel ]

Figure 6.8 Delete Alternative(s) Dialog Box

warning message will close and a second warning message will
appear. This message is reminding you that by deleting this
alternative you will also delete the listed simulations. Click Yes,
the warning message will close and the alternative will no longer
appear under the Alternatives column of the table (see Figure 6.2,
page 6-2).

Individual Alternative

The individual alternative shortcut

menu (Figure 6.9) is available from HIEFEES .
the Alternative and Simulation HME

Manager (See Figure 6-21 page Without Project Conditions Efigim—

6-2), by right-clicking on an

alternative name in the table. This ES—— Ed...
shortcut menu will allow you to T without, i
view the selected alternative in a i save As... i

map window, edit, make a copy,
rename, delete from the study, and
view the properties of the

alternative. The following sections
provide further details. Figure 6.9 Individual Alternative
Shortcut Menu

Rename...
7 Delete From Study
Properties. ..

Viewing an Alternative

To view an alternative in a map window:
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From the individual alternative shortcut menu (see Figure 6.9, page
6-6), click Display in Map Window.

If there is not a map window open in the Desktop Pane, the
alternative map window for the alternative will open in the Desktop
Pane. From the alternative map window you can edit the stream
alignment, measures, impact areas, and adjust background maps
associated with the alternative.

If a map window is open in the Desktop Pane (see Chapter 3,
Section 3.2.2, page 3-7), the Select Map dialog box (see Figure 6.5,
page 6-4) will open. You can choose whether to open the
alternative map window in the current map window or in a new
map window, click OK. The Select Map dialog box (see Figure
6.5, page 6-4) will close, and the alternative map window for the
selected alternative will appear in the Desktop Pane.

Editing an Alternative

To edit an alternative:

1.

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

H Alternative Editor @

Mame: Without Project Conditions b E@ 3of3 @@

Description: E]

Schematic  without Project Canditions

Maps:
[BaldEaglelmpacttreas.shp
[¥]BaldEagleStreams.shp
[¥]Dla map CiDocuments and SettingsiqOhecpriitty DocumentsAAT_Studies_Aug2007/BaldEagle/maps!s
[“1Dlg map C:iDocuments and SettingsigOhecprib/My Documents/AWAT_Studies_Aun2007/BaldEagleimapsis
[¥]5ubbasins.shp

[ Q< H Cancel ]

Figure 6.10 Alternative Editor

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

Click OK, the Alternative Editor will close and the information
you changed will be saved.

Making a Copy of an Existing Alternative

To make a copy of an existing alternative:
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1. From the individual alternative shortcut menu (see Figure 6.9, page
6-6), click Save As. The Save Alternative As dialog box will open
(Figure 6.11). The information displayed in the dialog box
represents the alternative you have selected to make a copy of.

b save Alternative As E|
Mame: Without Project Cunditinn5|
Description: Copy of Without Project Conditions ]

(%) Create copy of Schematic: YWithout Project Conditions

) Use Schematic: Without Project Conditions

]34 Cancel |

Figure 6.11 Save Alternative As Dialog Box

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

recommended).

3. You can also choose to create a copy of the associated schematic
(will create a new schematic with the new alternative name) or use
the associated schematic of the alternative you have selected to

make a copy of.
4. The alternative name will now appear in the table on the
Alternative and Simulation Manager, under the Alternatives

column header (see Figure 6.2, page 6-2).

Renaming an Alternative

To rename an alternative:

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

open (Figure 6.12).

Eﬂ Rename Alternative

Marne: Without PrnjectCunditiuns|

Description: E]

8] 4 Cancel

Figure 6.12 Rename Alternative Dialog Box

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

3. Click OK, a warning message will appear asking you if you really
want to rename the selected alternative. Click Yes, the warning
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message and the Rename Alternatives dialog box (see Figure 6.12,
page 6-8) will close, and in the Alternative and Simulation
Manager (see Figure 6.2, page 6-2), on the table the name of the
selected alternative will be changed.

Deleting an Alternative

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

Alternative Properties

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

1. From the individual alternative shortcut menu (see Figure 6.9, page
6-6), click Properties. The Properties for AlternativeName dialog
box will open (Figure 6.13).

¥ Properties for, Without Project Conditions @

Marne: Without Project Conditions

Description:

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

File: CaDocurments and Setingsig0hecprnhty DocurmentsiAaT S

Close
—_—

Figure 6.13 Properties for AlternativeName Dialog Box

Class: hec2 wat riodel Wataltern ative

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

6.3.2 Toolbar

From the toolbar of the Alternative and Simulation Manager (see Figure
6.2, page 6-2), you can create an alternative. Click 4 , the Create New
Alternative dialog box will open (see Figure 6.4, page 6-3). The steps for
creating an alternative are the same as in Creating an Alternative, under
Section 6.3.1, page 6-3.

6.3.3 Menu Bar

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

Creating an Alternative
To create an alternative:

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

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

Renaming Alternatives

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

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

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

Deleting Alternatives

If you want to delete an alternative, but you want to choose from a list of
the developed alternatives for a study:
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1. On the File menu, point to Alternatives, and then click Delete, the
Delete Alternative(s) dialog box will open (see Figure 6.8, page
6-6).

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

6.3.4 ToolTips

Atooltip isa
graphical user
interface
element used
in conjunction
with a cursor.
The user
hovers the
mouse pointer
(cursor) over
an item, and a
small box
appears with
supplementary
information
regarding the
item being
hovered over.

From the Alternative and Simulation Manager (Figure 6.14) you can
review information regarding the status of certain elements of the study.
For example, in Figure 6.14, if you hover the mouse pointer over the FIA
model alternative associated with the Without Project Conditions_1993

Alternatives
1993 Flood
HmS Furn 1 b
) . . FesSim StdCprloDiv hd
Withaut Project Conditions BAG Existing Condifions =
FlA YWithout Froiectizonditions  «
HMS Descripkion: i hd
_ ResSim Imported By: Penni Baker v
Without Levee RAS Imported Date: 30 Jun 2007 [ Sondiions . v

Figure 6.14 Alternative and Simulation Manager - Tooltip

Flood simulation, a small box will appear, this is a tool tip. This tooltip
provides the description of the model alternative, who imported the model
alternative, and the date the model alternative was imported. See Chapter
4, Section 4.1.5 (page 4-4) for details on how the information is entered.

6.4  Study Pane

The user can also create, edit, rename, and delete alternatives from the
Study Pane (see Chapter 3, Section 3.2.2, page 3-5). This section of the
chapter describes how to perform these operations directly from the Study
Pane.

6.4.1 Alternatives

The alternatives shortcut menu (Figure = BadE g

d-lternatives

6.15) is available from the Study Pane, =

by right-clicking on the Alternatives

. . elete
folder. This shortcut menu will allow . Zen;me 0
you to create, rename, and delete K —
alternatives. The following sections Figure 6.15 Alternatives Shortcut

provide further details. Menu
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Creating an Alternative

1.

To create an alternative from the Study pane:

From the Study Tab, on the Study Pane, right-click on the
Alternatives folder, from the alternatives shortcut menu (see Figure
6.15, page 6-11), click New, a dialog box similar to the Create
New Alternative dialog box will open (see Figure 6.4, page 6-3).
The steps for creating an alternative are the same as in the Creating
an Alternative, under Section 6.3.1, page 6-3.

Deleting Alternatives

Study Pane
provides an
overview of
WAT
alternatives,
simulations
and analysis
periods.

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

1.

From the Study Tab, on the Study Pane, right-click on the
Alternatives folder, from the alternatives shortcut menu (see Figure
6.15, page 6-11), from the shortcut menu, click Delete. The Delete
Alternatives dialog box will open (see Figure 6.8, page 6-6).

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

Renaming Alternatives

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

1.

From the Study Tab, on the Study Pane, right-click on the
Alternatives folder, from the alternatives shortcut menu (see Figure
6.15, page 6-11), from the shortcut menu, click Rename. The
Rename Alternatives dialog box will open (see Figure 6.7, page
6-5).

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

6.4.2 Individual Alternative

The individual alternative shortcut menu (see Figure 6.16, page 6-13) is
available from the Study Pane, by right-clicking on an alternative name
under the Alternatives folder. This shortcut menu will allow you to view
the selected alternative in a map window, edit, make a copy, rename,
delete from the study, and view the properties of the alternative. The
following sections provide further details.
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T== BaldEagle

= - ¥ plternatives
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Rename...
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Properties. ..

Figure 6.16 Individual Alternative Shortcut Menu

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

1. From the Study Tab, on the Study Pane, from the Alternatives
folder, right-click on an alternative, from the individual alternative

shortcut menu (Figure 6.16), click Open.
2. The steps for viewing an alternative are the same as in Viewing an

Alternative, under Section 6.3.1, page 6-6.

Editing an Alternative

To edit an alternative:

1. From the Study Tab, on the Study Pane, from the Alternatives
folder, right-click on an alternative, from the individual alternative
shortcut menu (Figure 6.16), click Edit. The Alternative Editor
will open (see Figure 6.10, page 6-7).

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

Saving an Alternative

To save an alternative, from the Study Tab, from the Study Pane, from
the Alternatives folder, right-click on an alternative, from the shortcut
menu, click Save. Any changes that have occurred to the selected
alternative will be saved by the WAT.

Making a Copy of an Existing Alternative

To make a copy of an existing alternative:

1. From the Study Tab, on the Study Pane, from the Alternatives
folder, right-click on an alternative, from the individual alternative

shortcut menu (Figure 6.16), click Save As.
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2. The steps for making a copy of an existing alternative are the same
as in Making a Copy of an Existing Alternative, under Section

6.3.1, page 6-7.

Renaming an Alternative

1. From the Study Tab, on the Study Pane, from the Alternatives
folder, right-click on an alternative, from the individual alternative
shortcut menu (see Figure 6.16, page 6-13), click Rename. The
Rename Alternatives dialog box will open (see Figure 6.12, page
6-8).

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

Deleting an Alternative

1. From the Study Tab, on the Study Pane, from the Alternatives
folder, right-click on an alternative, from the individual alternative
shortcut menu (see Figure 6.15, page 6-13), click Delete.

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

Alternative Properties

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

1. From the Study Tab, from the Study Pane, from the Alternatives
folder, right-click on an alternative, from the shortcut menu, click
Properties.

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

6-14



HEC-WAT User's Manual Chapter 7 — Schematics

CHAPTER 7

Schematics

7.1 Concepts

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

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

7.2 Elements of a Schematic

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

7.2.1 Stream Alignment

The backbone of any schematic is the stream alignment (see Figure 7.1,
page 7-2), and is the starting point in creating a schematic. A stream
alignment is a one-dimensional river coordinate system, which defines the
natural downstream flow network. Also, from the stream centerline,
stationing will be provided relative to its global location and specific to the
study. See Section 7.8 (page 7-13) for further details on establishing and
modifying a stream alignment.
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A stream
alignmentis a
one-
dimensional
river
coordinate
system, which
defines the
natural
downstream
flow network.

i Stream Alignment EH@@
A
@ -

< | > -

Figure 7.1 Stream Alignment

7.2.2 Measures

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

Measures (Figure 7.2) for the WAT include structural/non-structural
measures (flood damage reduction), and/or ecosystem measures.
Structural measures are physical modifications designed to reduce the
frequency of damaging levels of flood inundation, and include dams with

FEX

4 Schematic: Without Project Conditions

(2]]

’ Beech Ck Station =

' Marsh Ck Jet

s

OF © EJENE SR ENE

a

< | >
Figure 7.2 Measures

reservoirs, levees, channelization measures, walls, diversion channels,
pumps, bridge modifications, and ice-control structures. Non-structural
measures are activities that reduce flood damage without significantly
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altering the nature or extent of flooding (e.g., flood proofing, relocation of
structures, raising structures). Ecosystem restoration measures are
physical modifications or other actions that improve the value and
function of an ecosystem (e.g., channel restoration, removal of drainage
structures or levees). There are various measures that you can define for
the WAT, but this User's Manual will only focus on reservoirs (see
Section 7.9.1, page 7-31) and levees (see Section 7.9.2, page 7-378).
Other measures available in the WAT are diversions, channel
improvements, off-channel storage, and other projects.

7.2.3 Common Computation Points

Common
computation
points are
locations
where one
model
transfers data
to another
model, a
location where
results are
needed for
model
development
or alternative
analysis, or
locations
where input
boundary
conditions are
to be defined.

7.2.4

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

EH Schematic: Without Project Conditions

E 4
g

»
Nl Hal g ®Bald Eagle Total
L] Fishing Creek Jet
Beech Ck Station
.Ibgrsh ChJet
Blanchard @

»
Savers Inflow Jet

Mileshurg Jctilf

OABNENE [+ E2]7]

£ ¥
Figure 7.3 Common Computation Points

are to be defined. The common computation points need to be consistent
for all models and should be placed on the stream alignment based on
knowledge of possible study alternatives. The entire study team should be
involved in the definition of the common computation points. For further
details on common computation points and how to create, edit, and
modify, see Section 7.10 (page 7-43).

Impact Areas

An impact area (see Figure 7.4, page 7-4) is any distinct portion of a
study that is affected by rising or falling stage in a stream, river, lake, or
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K Schematic: Without Project Conditions

Ed

An impact
area is any
distinct portion
of a study area
that is affected
by rising or
falling stage in
a stream, river,
lake, or
reservoir.

[OARNENE [+ (3

Figure 7.4 Impact Areas

reservoir. The boundaries of an impact area are defined by a closed
polygon, and you characterize the effects of rising or falling stage by
describing the property, project, and/or population at risk in the area
bounded by the polygon. Impact areas are an optional element, and are
only required when you want to compute impacts at damage area centers
in the study area, and you have an HEC-FIA model as part of your WAT
modeling effort. For further details on impact areas and how to create,
edit, and modify, see Section 7.11 (page 7-49).

7.3  Study Element Tools

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

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

@ Zoom Tool - use this tool to zoom in and out of map windows. To
zoom in, hold the left mouse button down and outline the area you
want to enlarge. To zoom out, click the right mouse button (right-
click). The zoom out is done by a factor of two and positions the
clicked location at the center of the map window.
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Pan Tool — use this tool to move the map window while you are
zoomed in.

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

0

impact areas. See Section 7.11 (page 7-48) for more detail on
creating, deleting, renaming, and editing impact areas.

Computation Point Tool - use this tool to create, delete, rename,
and edit common computation points. Common computation points
are locations where one model transfers data to another model,
where results are needed for model development, or where input
boundary conditions are to be defined. See Section 7.10 (page
7-43) for more detail on creating, deleting, renaming, and editing
common computation points.

Stream Alignment Tool - use this tool to create, delete, and edit
streams that make up the stream alignment (see Section 7.8, page
7-13).

Stream Node Tool - use this tool to create, delete, and edit stream
nodes (see Section 7.8.5, page 7-23) and stream junctions (see
Section 7.8.7, page 7-25) on the stream alignment.

7.4 Measure Tools

4]
)

Reservoir Tool - use this tool to create, delete, rename, and edit
reservoirs. See Section 7.9.1 (page 7-31) for more detail on
creating, deleting, renaming, and editing reservoirs.

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

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

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

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

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

7.5 Creating the Default Schematic

When a new study is created in the WAT, a default alternative is created
(see Chapter 6) with either a WAT default name (Without Project
Conditions) or a user-defined name. After the alternative has been
created, the default schematic needs to be defined, this will have the same
name as the default alternative. The first step in defining the default
schematic is to create the stream alignment (see Section 7.8, page 7-13)
and then add measures (see Section 7.9, page 7-31), common computation
points (see Section 7.10, page 7-43), and impact areas (see Section 7.11,
page 7-48) to the schematic.
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A schematic is
a physical
representation
of a stream
alignment, and
the flood
damage
reduction and
environmental
measures that
will be
modeled.

To define the default schematic:

1.

2.

Once a study is created, the default schematic map window will
open in the Desktop Pane (see Chapter 3, Section 3.2.2, page 3-7).
Add a map layer (Chapter 5) that will guide you in creating your
stream alignment. You will either digitize the stream alignment by
hand or import a stream alignment. See Section 7.8 (page 7-13) for
further details on creating a stream alignment.

Once the stream alignment is established you will need to add the
measures that describe the default alternative. There are several
types of measures (see Section 7.9, page 7-31) that you can add, but
for the Beta version, this manual will concentrate on reservoirs (see
Section 7.9.1, page 7-31) and levees (see Section 7.9.2, page 7-37).
After measures have been defined, you should add common
computation points (see Section 7.10, page 7-43) to the default
schematic. Common computation points are locations where the
models associated with the alternative will hand off data to each
other, the user can view results, or locations where input boundary
conditions are defined.

An optional element to add to the default schematic is impact areas.
Impact areas are required if you want to compute impacts at damage
area centers in the study area, and you have an HEC-FIA model as
part of your alternative. See Section 7.11 (page 7-48) for further
details on defining impact areas.

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

7.6  Creating Schematics

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

To create a schematic from the Schematic Tab:

1.

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

box will open (see Figure 7.6, |- Maps

page 7-8). B
mX Withm%
wy Without Project ditions

In the Name box enter the
_ I mrarmbnnontc

name (required), and in the
Figure 7.5 Creating a New Schematic

Description box, enter a
description (optional, but
recommended).
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The schematic
also provides a
common
starting point
for
construction of
compatible
model data
sets.

Schematics dialog box will

close. In the Study Pane T |
(see Figure 7.5, page 7-7), -
the Schematics folder will | Lescription: [

now contain the new

schematic. You now need [
to edit the schematic, to Figure 7.6 New Schematics Dialog Box
add the correct measures

for the alternative that is associated with this schematic.

O l ’ Cancel ]

To create a schematic when you are creating an alternative:

1.

From the Study Tab, on the
Study Pane (Figure 7.7),
right-click on the
Alternatives folder, from the
shortcut menu click New. =¥ -
The New Alternatives dialog | EOM

box will open (Figure 7.8). Figure 7.7 Creating a New Alternative
Enter the alternative name in the Name box enter the name
(required), and an optional (recommended) description in the
Description box.

= Bald Eagle
SR ternatiyas

= Withcm.s
l.:! 8 2 Delete

..... % Renarne roject

b New Alternatives E|
Marme: |
Description:
Schematic: w
Stream Alignments | Strearn Alignment w
[ Ok l ’ Cancel

Figure 7.8 New Alternatives Dialog Box

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

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

Click OK, if there is not a map window open in the Desktop Pane,
the New Alternatives dialog box will close (Figure 7.8) and a map
window will open in the Desktop Pane representing the alternative.
If a map window is open in the Desktop Pane (see Chapter 3,
Section 3.2.2, page 3-7), the Select Map dialog box will open




HEC-WAT User's Manual

Chapter 7 — Schematics

A common
schematic
assures the
naming
convention,
measure
identification
and location
for the study is
consistent
throughout the
modeling
disciplines.

10.

(Figure 7.9). You can choose
whether to open the alternative
in the current map window or in
a new map window, click OK.
The Select Map dialog box and
the New Alternatives dialog
box (see Figure 7.8, page 7-8)
will both close, and the map
window for the new alternative
will appear in the Desktop
pane.

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

Select Map g|

() My ap Yin o

(%) Existing Map Window

Alternative: Without Levee

Ik Cancel

Figure 7.9 Select Map Dialog Box

Eﬂ Enter Schematic Name E|
Mame: Without Levee
Description: A
o
I [0]34 ] ’ Cancel ]

Figure 7.10 Enter Schematic Name Dialog Box

Click OK, if there is not a map window open in the Desktop Pane,
the Enter Schematic Name dialog box (Figure 7.10) will close and
a map window will open in the Desktop Pane representing the
schematic.

If a map window is open in the Desktop Pane (see Chapter 3,
Section 3.2.2, page 3-7), the Select Map dialog box (Figure 7.9)
will open. You can choose whether to open theschematic in the
current map window or in a new map window, click OK. The
Select Map dialog box (Figure 7.9) and the Enter Schematic
Name dialog box (Figure 7.10) will both close and the map window
for the new schematic will appear in the Desktop Pane.

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

After creating a schematic, you can view the schematic, edit certain
properties of a schematic, save the active schematic, create a copy of an
existing schematic, delete a schematic that is not associated with an
alternative, and view an existing schematic's properties. All of these tasks
are accomplished through the schematic shortcut menu (Figure 7.11). To

access the schematic shortcut menu, from the

Schematic Tab, on the

Study Pane, right-click on an existing schematic under the Schematics

folder; and, the schematic shortcut menu will

appear.

= BaldEagle

+,_1I Maps

=3 Schermatics

: < Without Levee

=3 Companents
=I-/#& Stream Alignments
o Stream Alignment
=13 Measures
- 3 Channel Mod
-\ Diversion
__;u LJE";"EE

v vvithout Project Conditiony

Edit... !

E Save
EE Save As,.,

Properties. ..

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

1.
2.

From the schematics shortcut menu (Fi

Figure 7.11 Schematic Shortcut Menu

gure 7.11) click Open.

If there is not a map window open in the Desktop Pane (see

Chapter 3, Section 3.2.2, page 3-7), the map window for the
selected schematic will open in the Desktop Pane. From the map
window you can edit the stream alignment, add measures
(reservoirs, levees), and impact areas for the schematic.

If a map window is open in the Desktop Pane (see Chapter 3,

Section 3.2.2, page 3-7), the Select Map dialog box (see Figure 7.9,
page 7-9) will open. You can choose whether to open the schematic

in the current map window or in a new

map window, click OK.

The Select Map dialog box (see Figure 7.9, page 7-9) will close,
and the map window for the selected schematic will appear in the

Desktop Pane.

7.7.2 Editing an Existing Schematic

To edit the description, or to add and remove
schematic:

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

H Schematic Editor

Narme: without Project Conditions v | [M])[4] 2072w ][M]

Description: [:]

Measures: | [¢]Lock Haven Levee

Savers

[ )4 l [ Cancel

Figure 7.12 Schematic Editor

o

In the Description box you can edit the description of schematic.

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

4. Click OK, the Schematic Editor will close, and if the map window

associated with the schematic is open, the measure will no longer

display in the map window.

7.7.3 Saving a Schematic

To save the active schematic, from the schematic shortcut menu (see
Figure 7.11, page 7-10), click Save. Any changes that have occurred to
the selected schematic will be saved by the WAT.

7.7.4 Making a Copy of an Existing Schematic

To make a copy of an existing schematic:

1. From the schematics shortcut menu (see Figure 7.11, page 7-10),
click Save As. The Save Schematic As dialog box will open (see
Figure 7.13, page 7-12).

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

3. Inthe Name box, enter the name (required) of the new schematic,
and in the Description box, enter a description (optional, but
recommended).
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4. Click OK, the Save Schematic As dialog box (Figure 7.13) will
close, and in the Study Pane; under the Schematics folder the new
schematic name will appear.

EH Save Schematic As

Marme: WithnutPrujectCunditinn5|

Description: copy of without Project Conditions ()

| ]34 | Cancel

Figure 7.13 Save Schematic As Dialog Box

7.7.5 Deleting a Schematic

You can only delete a schematic that is not associated with an alternative.
For example, in Figure 7.11 (page 7-10), the Without Project Conditions
schematic is associated with an alternative, so the Delete command does
not display on the schematic shortcut menu. To delete a schematic not
associated with an alternative:

1. From the Schematic Tab, on the Study Pane, from the Schematics
folder, right-click on a schematic that is not associated with an
alternative. From the Schematics shortcut menu (Figure 7.14),
click Delete.

T= BaldEagle

#-12) Maps

=3 Schernatics
RSN ithout Levee
R < Without Projec Dpen
=+ Components Edit. ..
= Strearm Alignm

- Stream Al =
= Measures
-3 Channel M
- Diversion
=0 Levee Properties. ..

|'I I'| I nrk Havan T avas

Figure 7.14 Schematic Shortcut Menu - Delete

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

7.7.6 Schematic Properties

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

1. From the schematics shortcut menu (see Figure 7.11, page 7-10),
click Properties. The Properties for SchematicName dialog box
will open (Figure 7.15).

ki Properties for Without Project Conditions

Marne: Without Project Conditions

Description:

£ »
Modified Time: |yag Aug 29 08:41:31 POT 2007
File:

Clasgs: hec? watmodel SchematicManager

Close

Figure 7.15 Properties for SchematicName Dialog Box

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

7.8 Establishing the Stream Alignment

Stream alignments represent the stream system in the study. The
alignment indicates where confluences and bifurcations occur and
provides a sense of distance and scale. Stream alignments are composed
of a series of streams, stream nodes, and stream junctions (see Figure 7.16,
page 7-14). A stream typically begins or ends at a confluence,
bifurcation, or at the boundary of the river system. A stream is composed
of vertex points, with the beginning and ending vertex points being stream
nodes.

Streams are drawn as multi-segmented lines. Each stream must have at
least two stream nodes, defining the beginning and end of the stream.
Streams, stream nodes, and stream junctions, are illustrated in Figure 7.17
(page 7-14).

The WAT creates and labels stream stations (or river stations) along each
stream. The station at the downstream end of a stream is Station O (zero),
and the stationing increases upstream along the stream according to the
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A stream
alignment
represents the
stream system
in the
watershed.
The alignment
indicates
where
confluences
and
bifurcations
occur and
provides a
sense of
distance and
scale. In the
WAT, stream
alignments are
composed of a
series of
streams.
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Stream Nodes Stream Junctions

Figure 7.16 Stream Alignment Parts

linear distance between vertices on the stream in the study coordinate
system. You can override the default stationing by editing the station
values of the stream nodes at the upstream and downstream ends of the
stream, as well as by adding additional nodes along the stream.

Stream Node

/\

Stream CD

*

Stream Junction

Vertex Points

Stream \\

Stream
Node

Stream AB

Figure 7.17 Relationships of Streams in a Stream Alignment

Stream stationing is based on the geographic extents that are defined when
a stream is drawn. If the geo-extents are based on a map layer, the units
for the stream stationing are the same as the map layer (i.e., feet, meters).

7-14



HEC-WAT User's Manual Chapter 7 — Schematics

In the Beta Version of the WAT there is no indication of what the units
are, in future versions there will be a way for the user to view the units.

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

7.8.1 Creating the Default Stream Alignment

Stream

Alignment

Tool

If your stream alignment is going to be based on a map layer, the map
layer should already have been included in the study. The details on how
to include a map layer are given in Chapter 5. The map layer should
contain water features, such as stream channels and reservoirs. Use this
map layer as a guide while creating the stream alignment. By doing this,
the units of the labels on the stream alignment will be the same as the units
of the water feature layer (i.e., if your water feature layer is projected in
state plane coordinates (feet), then the labels on the stream alignment will
be in feet).

You can either digitize a stream alignment by hand or import a stream
alignment from an ArcView® shapefile. The following are the steps for
digitizing a stream alignment; see Section 7.8.10 (page 7-28) for details on
importing a stream alignment.

To create the default stream alignment for a new study:

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

2. The default stream alignment is blank, to begin building the default
stream alignment; find a location on the map window where you
want to start a stream. Streams should be created from upstream to
downstream. Hold down the CTRL key, while clicking the mouse
button. Each click creates a vertex point (see Figure 7.18, page
7-16), on your stream. The first vertex point is the upstream or
beginning stream node of a stream.

3. For the most downstream or last vertex point, release the CTRL
key, and then click the mouse button. This creates the ending
stream node of the stream. You have now created a single stream.

4. The Create New Stream dialog box will open (see Figure 7.19,
page 7-16). You can either accept the default name or enter a new
name (required) in the Name box. If needed, you can enter an
optional description (recommended) in the Description box. Click
OK, the Create New Stream dialog box will close.
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Figure 7.18 Creating a Stream

K Create New Stream r,s_—q
Name: Stream & |
Description: 2

W
I Ok ][ Cancel ]

Figure 7.19 Create New Stream Dialog Box

5. Repeat steps 2 through 4 to add more streams to your stream
alignment.

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

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

The Zoom Tool (see Section 7.3, page 7-4) can be used to help define the
stream alignment. Use it to magnify the stream network, which makes
defining the vertices along a stream easier.
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7.8.2 Existing Stream Alignments

After creating a stream alignment, you can view the stream alignment,
save the stream alignment, create a copy of an existing stream alignment,
delete a stream alignment, view an existing stream alignment's properties,
and, reverse direction of all streams that make up a stream alignment. All
of these tasks are accomplished through the stream alignment shortcut
menu (Figure 7.20). The stream alignment shortcut menu is available
from the Schematic Tab, on the Study Pane, and then right-click on an
existing stream alignment under the Components folder.

l& BaldEagle
-3 Maps
=3 Schermatics
I ¥, Without Leves
: L Y Without Project Conditions
=3 Cormponents
—r'j; Stream Alignments

P Pl =t 2m Alionmen
S Oeasues -

eI Ghannel Mod 5

L) Diversion

; 5 85,
H- ) Leves EE' e A
-3 OtherProject Rename. ..
-3 Reservoir X Delete
“-| StoragePool '

-3 Cormputation Point Properties...
+- ) Impactarea Reverse Direckion Al

Figure 7.20 Stream Alignment Shortcut Menu

Viewing a Stream Alignment

To view a stream alignment in a map window:

1.
2.

From the stream alignment shortcut menu (Figure 7.20) click Open.
If there is not a map window open in the Desktop Pane, the map
window for the selected stream alignment will open in the Desktop
Pane (see Chapter 3, Section 3.2.2, page 3-7). From the map
window you can edit the streams, stream nodes, and stream
junctions that make-up the stream alignment.

If a map window is open in the Desktop Pane, a message box will
open letting you know that the stream alignment is already
displayed in the active map window. If you wish to open a separate
map window for the stream alignment, click Yes. The message box
will close, and a map window will open with the selected stream
alignment displayed.
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Saving a Stream Alignment

To save the active stream alignment, from the stream alignment shortcut
menu (see Figure 7.20, page 7-17), click Save. Any changes that have
occurred to the selected stream alignment will be saved by the WAT.

Making a Copy of an Existing Stream Alignment
To make a copy of an existing stream alignment:

1. From the stream alignment shortcut menu (see Figure 7.20, page
7-17) click Save As. The Save Stream Alignment As dialog box
will open (Figure 7.21). The information displayed in the dialog
box represents the

stream alignment you ki save Stream Alignment As g|
have chosen to make a Mame: Stream Alignmen

copy of. Destrintion: :
2. Inthe Name bOX, enter LeSCrpUon Copy of Strearm Alignments E]

the name (required) of Ok | | Cancel

the new stream . :
alignment, and in the Figure 7.21 Sa_lve Stream Alignment As
Dialog Box

Description box, enter a
description (optional, but recommended).

3. Click OK, the Save Stream Alignment As dialog box will close,
and in the Study Pane, the Stream Alignments folder will now
contain the new stream alignment.

Renaming an Existing Stream Alignment
To rename an existing stream alignment:

1. From the stream alignment shortcut menu (see Figure 7.20, page
7-17) click Rename. The Rename Stream Alignment dialog box
will open (Figure 7.22). The information displayed in the dialog
box represents the stream alignment you have chosen to rename.

Eﬂ Rename Stream Alignment

Mame: Strearn Alignrnents|

Description: E]

]2 Cancel

Figure 7.22 Rename Stream Alignment Dialog Box

2. Inthe Name box, enter the name (required) of the new stream
alignment, and in the Description box, enter a description
(optional, but recommended).
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3. Click OK, the Rename Stream Alignment dialog box (see Figure
7.22, page 7-18) will close, and in the Study Pane, the Stream
Alignments folder will now contain the renamed stream alignment.

Deleting an Existing Stream Alignment
To delete an existing stream alignment:

From the stream alignment shortcut menu (see Figure 7.20, page 7-17),
click Delete. A message window will open, asking you if you really want
to delete the selected stream alignment. Click Yes, the stream alignment
name will no longer appear under the Stream Alignments folder on the
Study Pane.

Stream Alignment Properties

To view certain properties of a stream alignment, from the stream
alignment shortcut menu (see Figure 7.20, page 7-17). click Properties.
The Properties for Stream Alignment dialog box will open (Figure
7.23). Properties that you can view include: name of the active stream
alignment, description, last time the stream alignment was modified, the
file name and location of the stream alignment, and the geographic extents
of the stream alignment.

Properties for Stream Alignment @
Narne: Stream Alignment
Description:
Modified Time: |Fr pug 31 09:18:18 POT 2007
File: C\Documents and SetingsigOhecprbibly DocumentsiWAT_Studies_Aug20071BaldE aglestream align
Class com.rma.model StreamAlignmentContainer
Extents
Easting Marthing
hinirrurn: 1863020 hinimurm: 208310
Maximum 2065100 hzimum 353366
Close

Figure 7.23 Properties for Stream Alignment Dialog Box

Reverse Direction of All Streams in a Stream
Alignment

When importing a stream alignment from ArcView® shapefiles or when
digitizing a stream alignment, individual streams can be in the wrong
direction (downstream to upstream). You can reverse the direction of
individual streams (see Reverse Direction of a Stream, under Section
7.8.3, page 7-21), but if all your streams are in the wrong direction, the
WAT has provided an option to handle this.
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From the stream alignment shortcut menu (see Figure 7.20, page 7-17),
click Reverse Direction All. A warning message box will appear,
warning you that reversing the streams direction will reverse the default
stationing for all the streams in the stream alignment. Click Yes, the
warning message box will close, and all streams associated with the
stream alignment will have reversed direction.

7.8.3 Editing a Stream Alignment — Streams

Stream

Alignment

Tool

After establishing a stream alignment,
you can rename and edit the
description for individual streams,
delete individual streams, reverse the
direction of a stream, disconnect a
stream at both the upstream or
downstream end, and view the stream
stationing and coordinates of the
stream nodes on a stream. All of
these tasks are accomplished through
the stream shortcut menu (Figure
7.24). To access the stream shortcut
menu, the Stream Alignment Tool

_ )
Edit Skrearn Element ...
Fename Stream Element ... |

Delete Stream Element

Disconnect Downskream

Reverse Direckion

ey

Figure 7.24 Stream Shortcut Menu

must be selected, and from the map window, right-click on a stream.

Renaming a Stream

A stream is a
segment of the
stream
alignment that
is composed of
vertex points,
with the
beginning and
ending vertex
points being
stream nodes.

To rename a stream:

1. Press the Stream Alignment Tool from the toolbar, right-click on
the stream you want to rename, and click Rename Stream Element
from the stream shortcut menu (Figure 7.24).

2. The Rename Stream dialog box opens (see Figure 7.25, page
7-21). Enter the new name in the Name box (required) and
description in the Description box (optional, but recommended).
Click OK and the dialog box will close. The new name of the
stream will be shown on the map window.

Rename Stream

Description:

Marme: Bald Eagle Creel

%]

(J

ok ||

Cancel

Figure 7.25 Rename Stream Dialog Box
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Deleting a Stream

To delete a stream:

1. Press the Stream Alignment Tool from the toolbar, right-click on
the stream you want to delete and click Delete Stream Element
from the stream shortcut menu (see Figure 7.24, page 7-20).

2. A warning message will open asking you whether you really want
to delete the selected stream. Click Yes, the warning message will
close and the stream will be deleted from the map window.

Reverse Direction of a Stream

If you draw a stream in the wrong direction (downstream to upstream), the
WAT provides a way for you to reverse the direction of a stream, instead
of having to delete and redraw the stream.

To reverse direction of a stream:

1. Press the Stream Alignment Tool from the toolbar, right-click on
the stream you want to reverse and click Reverse Direction from
the stream shortcut menu (see Figure 7.24, page 7-20).

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

Disconnecting a Stream

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

To disconnect a stream from another stream:

1. Press the Stream Alignment Tool from the toolbar, right-click on
the stream you want to disconnect and either click Disconnect
Upstream or Disconnect Downstream from the stream shortcut
menu (see Figure 7.24, page 7-20).

2. The stream will now be disconnected from the stream at the
location you chose. On the map window, the upstream or
downstream point will physically move away from the connecting
stream and a stream node will remain on the connecting stream.

Editing a Stream

The previous sections have described the editing that you can do to a
stream. Edit Stream Element allows you to edit a stream's description
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and view the stream'’s stationing and coordinates of the upstream and
downstream stream nodes, plus any stream nodes in between the two.

To edit the description of a stream:

1. Press the Stream Alignment Tool from the toolbar, right-click on
the stream element you want to edit, click Edit Stream Element
from the stream shortcut menu (see Figure 7.24, page 7-20), the
Stream Editor will open (Figure 7.26).

HStream Editor g|
Streamns
MName: Bald Eagle Creek v | [W][a] 10f6[m](M]
Description: D
Station Easting Maorthing
Upstream Mode 256,637,187 1,864,331.011 208,712,474
151,695,500 1,955,165.961 252,904,549
132,218.078| 1,970,319.026 294,297,127
74,557,662 2,011,104, 703 325,066, 476
65,321,507 2,018,6858.331 327,419,171
26,162,207 2,042,203.808 348,457, 4582
DiownStream Mode 0.000 2,065,100.020 353,366,313
| ok || cancel ]

Figure 7.26 Stream Editor

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

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

4. Click OK, the Stream Editor will close.

7.8.4 Graphically Editing a Stream Alignment — Streams

Stream

Alignment

Tool

After establishing a stream alignment, you can graphically edit the
individual streams of the stream alignment. By using the Stream
Alignment Tool, the CTRL key, and the SHIFT key, you can edit
individual streams by adding, moving, and deleting vertex points. This is
done graphically on the schematic in the active map window.

Adding Vertices to a Stream

To add vertex points to an existing stream:

7-22



HEC-WAT User's Manual

Chapter 7 — Schematics

A vertex point
is a point with
known

a stream in the
stream
alignment.

coordinates on 2.

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

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

Moving the Vertices of a Stream

To move vertex points on an existing stream:

1.

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

Click on the vertex point 5K
you wish to move and then
drag the vertex point to a
new location; this is
illustrated in Figure 7.27.

25K

10

Figure 7.27 Move a Vertex Point

Deleting Vertices from a Stream

To delete vertex points from an existing stream:

1.

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

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

7.8.5 Editing a Stream Alignment - Stream Nodes

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

Stream
Node
Tool

3|

individual stream nodes of the stream alignment. Both of these tasks are
accomplished through the stream node shortcut menu (see Figure 7.28,
page 7-24). To access the stream node shortcut menu, the Stream Node
tool must be selected, and from the map window right-click on a stream
node.
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Establishing Stream Stationing

Stream nodes
are created
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meet (Stream
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stream node for each stream. Stream
nodes are also created where streams meet
(stream junctions). Stream nodes are used Edit Mode. ..

to establish stationing for a stream. To -~ Delete Node
establish stream stationing for a stream, i |

The WAT creates a beginning and ending /

Skation: 44z46.344

you can edit the stream nodes. Toedita  Figure 7.28 Stream Node
stream node: Shortcut Menu

1.

Press the Stream Node Tool from the toolbar, right-click on the
stream node that you want to edit. From the stream node shortcut
menu (Figure 7.28) click Edit Node; the Stream Node Editor will
open (Figure 7.29).

H Stream Hode Editor @

Strearn |Bald Eagle Creek
Location

Easting 1864331.011
Marthing 208712, 474

Station 286637.187

ize Default Stationing

[ 9]0 H Cancel ]

Figure 7.29 Stream Node Editor

The default stream station has the downstream node at zero (0) and
the upstream node is based on the coordinate system you used when
digitizing the stream alignment. To change the stream stationing,
clear Use Default Stationing. The Station box can now be edited.
Click OK, the Stream Node Editor will close. Based on what you
enter, the WAT will automatically adjust the stream stationing for
the stream associated with the stream node. This includes the
upstream and downstream nodes.

Deleting a Stream Node

To delete a stream node, press the Stream Node Tool from the toolbar,
right-click on the stream node that you want to delete. From the stream
node shortcut menu (Figure 7.28) click Delete Node. A warning message
will open asking you whether you really want to delete the selected stream
node. Click Yes, the warning message will close and the stream node will
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be deleted from the stream alignment. You cannot delete the beginning
and ending stream nodes of a stream element.

7.8.6 Graphically Editing a Stream Alignment — Stream
Nodes

Stream
Node
Tool

3|

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

Adding a Stream Node

Two stream nodes are created automatically — beginning and ending
stream nodes of a stream. You can add stream nodes to a stream by
pressing the Stream Node Tool from the toolbar. Using the Stream
Node Tool, place the pointer on the stream where you want to add a
stream node. Hold down the CTRL key and click. A circle will now
appear on the stream that indicates the new stream node.

Moving a Stream Node

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

you want to move. It becomes a yellow %
circle with a black outline and four i
small black dots (Figure 7.30). To Figure 7.30 Move a Stream Node

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

7.8.7 Editing a Stream Alignment - Stream Junctions

Stream
Node
Tool

3|

When two streams intersect, a stream junction is created. A stream
junction is multiple stream nodes at one location and is represented by a
dark green circle with a light green halo ) k.
around the circle. You can establish stream Zm e
stationing at a stream junction. This task is _ _

h . . Edit Stream Junction...
accomplished through the stream junction : —E
shortcut menu (Figure 7.31). To access the Figure 7.31 Stream Junction
stream junction shortcut menu, the Stream Shortcut Menu
Node tool must be selected, and from the
map window right-click on a stream junction.
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Editing a Stream Junction

When two
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intersect, a
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junction is
created. A
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circle with a
light green
halo around
the circle.

To edit a stream junction:

1. Press the Stream Node Tool from the toolbar, right-click on the
stream junction that you want to edit. From the stream junction
shortcut menu (Figure 7.31), click Edit Stream Junction. The
Stream Junction Editor will open (Figure 7.32).

Hﬂ Stream Junction Editor E|
Easting: z04zz03, 51 Morthing: 545457, 48
Lze Default
Stream Station Stationing
Bald Eagle Creek 26,162, 2
Fishing Creek 0.0

(0] 4 Cancel

Figure 7.32 Stream Junction Editor

2. The editor displays information about the stream nodes associated
with the stream junction. To change the stream stationing for a
stream node, clear the checkbox for a stream node from the Use
Default Stationing column of the table. The cell in the Station
column becomes active. Based on what you enter, the WAT will
automatically adjust the stream stationing for the stream associated
with the stream node.

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

7.8.8 Graphically Editing a Stream Alignment — Stream
Junctions

Stream

Tool

Node “

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

Moving a Stream Junction

To move a stream junction press the Stream Node Tool from the toolbar;
double-click on the stream junction that you want to move. It becomes a
green circle with a black outline and four small black dots (see Figure
7.33, page 7-27). Click and drag the stream junction along the stream
element to its new position.
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ne
s

Figure 7.33 Move a Stream Junction

7.8.9 Changing Stream Alignment Properties

Stream alignment properties that can be changed include: color of streams,
stream nodes, and stream junctions; the width of streams, stream nodes,

The Stream and stream junctions; font for the stream name; tic mark properties; and
Alignment set visualization scaling for the stream alignment.
Layer contains
the stream To change stream alignment properties:
alignment
displayed in ] . . .
the active map 1. From the Maps Tab, right-click on Stream Alignment in the tree.
window. This From the shortcut menu, click Properties.
primary layer 2. The Stream Alignment Properties dialog box will open (Figure
has three sub- 7.34)
layers which o
elements of a Scale
stream Current Scale 1:302953
alignment.
Cefault

Edit Properies

Stream Width: Stream Color:

G hd Custam hd

Diraw Station Tics
Tic Lenath: 7 L
Major Tic Length: 14 hd

Diraw Stream Nodes

Node Calar: I Custom v
Mode Outline Color: | [N custom v
Mode Yidth: T v
Draw Junctions
Junction Color: green ~
Junction Width: 12w
[ 0K l [ Cancel ] [ Apply ]

Figure 7.34 Stream Alignment Properties Dialog Box

3. To change the color of the stream alignment, select a color from the
Stream Color list. The example to the right of the Edit Properties
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box (see Figure 7.34, page 7-27) will preview the selected color.
Click OK, the Stream Alignment Properties dialog box (see
Figure 7.34, page 7-27) will close and the color change will appear
in the map window.

For further details on changing stream alignment properties, see
Chapter 5, Stream Alignment Properties, under Section 5.3.1,
page 5-9.

7.8.10 Importing a Stream Alignment

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

To import a stream alignment:

1.

2.

From the WAT main window, on the Maps menu, point to Import,
and then click Stream Alignment.
The Import Stream Alignment dialog box will open (Figure 7.35).

Eﬂ Import Stream Alignment E|
File Edit

Shapefile Mame:  |imapsiBaldEagleStreams.shp
Shapefile Information:
Database Field Name: | Stream_ID w

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

ElEEEEE
I

[] Gap Talerance: ’ Reverse Direction

[] Replace Existing Stream Alignment

Figure 7.35 Import Stream Alignment Dialog Box

In the Shapefile Name box, the name of the ArcView® shapefile
that the WAT has chosen is displayed. The WAT automatically
selects the first shapefile that contains polylines; if this is not the
correct shapefile, on the File menu, click Choose Shapefile.
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To import a
stream
alignment, you
must have an
ArcView®
shapefile
active as a
map layer.
This shapefile
must have an
attribute that is
the name of
each stream,
and each
stream must
forma
contiguous line
with at least
one upstream
point and one
downstream
point.

The Choose Shapefile dialog box will open (Figure 7.36). The
Available box lists the available polyline shapefiles that you have
added as map layers. The Selected box shows the polyline

ki Choose Sha pefile E|

Availahle Selected

Subbasins.shp

BaldEagleStreams.shp

’ Add »

l
l

| Acdan v |

’ 4 Remove

’ 4 Remaove All ]

’ QK ” Cancel ]

Figure 7.36 Choose Shapefile Dialog Box

shapefile that has been selected. To choose a different polyline
shapefile, use the Add and Remove buttons to get the correct
shapefile. In the example, Figure 7.36, the correct polyline
shapefile is BaldEagleStreams.shp. Click OK, the Choose
Shapefile dialog box (Figure 7.36) will close.

Once the correct shapefile has been chosen, the program
automatically searches for a database field name of Stream_ID. If
there is not a database field name of Stream_ID in the shapefile
you choose, you must select the database field name that contains
the names of each stream from the Database Field Name list. In
the example, Figure 7.35 (page 7-28), for the shapefile
BaldEagleStreams.shp, the database field name is Stream_ID.
When you have selected the correct database field name, the table
will list the stream names. If each stream is a contiguous line with
one upstream point and one downstream point, then the checkbox in
the Import column of the table (see Figure 7.35, page 7-28) will be
set. If there is something wrong with the line that represents a
stream, the checkbox will not be set, and the WAT will not import
that stream element.

Gap Tolerance is used to connect stream elements that have a gap
between the end point and the junction with another stream. By
default, the Gap Tolerance is set to zero (0.0), so the WAT can
connect streams to other streams that are right on top of each other.
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10.

11.

If you click Gap Tolerance, then you need to enter a value larger
than zero in the Gap Tolerance box (see Figure 7.35, page 7-28),
which will allow the WAT to connect streams that might have a
larger gap between them.

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

When importing a stream alignment from an ArcView shapefile, the
individual streams can be in the wrong direction (downstream to
upstream). You can reverse the direction of individual streams or
all streams. From the Import Stream Alignment dialog box (see
Figure 7.35, page 7-28), click Reverse Direction. This will place a
check mark in the Reverse Direction column of the table for all
streams. If you know that only individual streams have an issue,
click in the Reverse Direction to select the stream.

Once everything is set, click Import. The stream alignment will be
automatically drawn in the map window. A message box will
appear letting you know that the stream alignment imported
successfully, click OK and the message box will close. From the
File menu, click Close, the Import Stream Alignment dialog box
will close (see Figure 7.35, page 7-28).

7.8.11 Exporting a Stream Alignment

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

To export a stream alignment:

1.

On the Maps menu, pointto [

Export, and then click >
Stream Alignment. aer
A Save browser will open 1S4
(Figure 7.37). Enter a name 5
in the File name box. Click oociets
OK, the Save browser will .
close, and you will have an 8
ArcView® shapefile of the =

displayed stream alignment. ~ Figure 7.37 Save Browser

7.8.12 Saving Stream Alignment Data

To save your stream alignment input, from the Stream Alignment
shortcut menu (see Figure 7.20, page 7-17), click Save, your stream
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7.9

alignment has been saved. Another way to save data is on the File menu,
click Save Study. Both commands will save all of the stream alignment
input to the appropriate files created and used by the WAT for the stream
alignment.

Measures

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

7.9.1 Reservoirs

Reservoir
Tool

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

Creating a Reservoir

To add a reservoir:

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

@ “ shortcut menu, click Open; a schematic map window will open.
2

On the map toolbar, press the Reservoir Tool.

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

4. The Name New ki Name New Reservoir &)
Reservoir dialog

box will open pName:
(Figure 7.38).
Enter the new Description: |Reservair on Bald Eagle Creek G
Name (required)
and Description w
(optional, but
recommended). [
Click OK, the Figure 7.38 Name New Reservoir Dialog Box
Name New

Reservoir dialog box will close.

Savers

(8] 4 H Cancel ]
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A reservoir is
the
impoundment
created behind
dams, or behind
navigation locks
and dams. For
the WAT a
reservoir also
includes the
dam built on a
stream to store
water for uses
such as flood
damage
reduction,
hydroelectric
power
generation,
recreation use,
and water
supply, etc.

the WAT is
represented as a
reservoir pool
(cyan triangle),
a storage reach
(blue line), a
dam (gray
rectangle), and
two common
computation
points that

upstream and
downstream
ends of the
reservoir

A reservoir in 7

represent the 8

The reservoir will now appear on the schematic as a cyan triangle
(reservoir pool), a blue line (storage reach), a gray rectangle (dam),
and two common computation points that represent the upstream
and downstream ends of the reservoir, as shown in Figure 7.39.

Figure 7.39 A Reservoir Added to the Map Window

The default representation of the reservoir pool is a triangle; you
can edit this triangle if you want a more detailed representation of
the pool. With the Reservoir Tool pressed, double click on the
reservoir. The triangle (Figure 7.40) will now be green with a blue
outline color. Also, there
are three vertex points
(blue), and at the apex of
the triangle is the reservoir
label, which is represented
by a yellow circle.

By clicking and dragging
the yellow circle you can
move the reservoir label to
an appropriate location.
Just like on the stream
alignment you can add,
move, and delete vertex
points. Figure 7.41 (page 7-33) illustrates how the reservoir pool
shown in Figure 7.40 has been edited to give a more detailed
representation of the reservoir pool.

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

Reservoir
Label —»

Savers

Vertex

Figure 7.40 Reservoir Pool
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‘, ayers Inflom Je

Figure 7.41 Detailed Representation of a Reservoir Pool

9. To change the name of a common computation point, press the
Computation Point Tool, right click on one of the common
computation points. From the shortcut menu, click Rename
Computation Point; the Rename Computation Point dialog box

will open s . .
(Figure 7.42). Ed rename Computation Point
In the Name Mame: Savers Inflow Jcf

box, enter the Descrintion i Tow Jorcion for & 5 _ -
new name, and = AIATIOW JUNCTION TOF oayers Resenolr

in the O Cancel

Description Figure 7.42 Rename Computation Point Dialog Box
box enter a

description (optional, but recommended). For example, in Figure
7.41, the inflow junction for the Sayers Reservoir has been labeled
Sayers Inflow Jct, and the outflow junction has been labeled
Blanchard since there is a gage that is named and very close to the
outflow junction of the reservoir. For further information on
common computation points see Section 7.10 (page 7-43).

Editing an Existing Reservoir

After drawing a reservoir in the display area, you can rename an
individual reservoir, remove a reservoir from the active configuration,
delete individual reservoirs, create configuration notes for individual
reservoirs, and edit individual reservoir properties. All of these tasks are
accomplished through the reservoir shortcut menu (see Figure 7.43, page
7-34). To access the reservoir shortcut menu, from a schematic, and with
the Reservoir Tool (on the map toolbar, press the Reservoir Tool)
selected, right-click on a reservoir.
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"
!

r

Blanchar

Sayers
\\'5"

Sayers

Edit Reseryoir...

Renare Reservair, .. k

Remove Sayers Fram YWithout Project Conditions

Delete Sayers from Study
/ Configuration Maotes. ..

Figure 7.43 Reservoir Shortcut Menu

Renaming a Reservoir

To rename a reservoir:

1.

2.

Right-click on the reservoir that you want to rename, and click
Rename Reservoir from the reservoir shortcut menu (Figure 7.43).
The Rename Reservoir dialog box will open (Figure 7.44). Enter
the new Name (required) and Description (optional, but
recommended) for the reservoir.

WB, .
H Hename Reservoir

Mame: Reservair|

Description: [:]

] Cancel |

Figure 7.44 Rename Reservoir Dialog Box

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

Removing a Reservoir from a Schematic

The WAT allows you to remove reservoirs from existing schematics. The
reservoir will be removed from the schematic, but not from the study.

To remove a reservoir from a schematic:

1.

Right-click on the reservoir you want to remove from the active
schematic, and click Remove ReservoirName from
SchematicName from the reservoir shortcut menu (Figure 7.43).
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A warning message will open asking you if you are sure you want
to remove the selected reservoir from the current schematic. Click
Yes, the warning message will close, and the reservoir will
disappear from the schematic.

Deleting a Reservoir

To delete a reservoir:

1.

Right-click on the reservoir you want to delete, and click Delete
ReservoirName from Study from the reservoir shortcut menu (see
Figure 7.43, page 7-34).

A warning message will open asking you if you really want to
delete the selected reservoir. Click Yes, another warning message
will open asking you if you wish to delete the computation points
associated with the reservoir. Click Yes, the warning message will
close, the reservoir and computation points will no longer appear in
the schematic and both have been removed from the study.

Adding Schematic Notes for a Reservoir

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

To add schematic notes for a reservoir:

1.

Right-click on the reservoir that you want to add schematic notes to,
and click Configuration Notes from the reservoir shortcut menu
(see Figure 7.43, page 7-34).

The Notes: dialog box (Figure 7.45) will open. Enter information
in the Configuration Notes box that describes the selected
reservoir for the current schematic.

H:H Hotes: E|

Configuration: without Project Conditions
Project Mame: | Sayarg »

Configuration Motes:

(8]54 ] ’ Cancel

Figure 7.45 Notes: Dialog Box

7-35



Chapter 7 — Schematics

HEC-WAT User's Manual

Editing Reservoir Properties

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

To edit reservoir properties:

1.

Right-click on the reservoir whose properties you would like to
change, and click Edit Reservoir from the reservoir shortcut menu
(see Figure 7.43, page 7-34).

The Reservoir Properties Editor will open (Figure 7.46). From
the Description box you can edit or add a description.

EH Reservoir Properties Editor @

Reservoir Mame: | Savers “ [E][E] 1071 [E[E

Cescription: [:]

Resermir Information:

Strearn Name: |gald Eagle Creek Existing Project [ Corps Project
Label Position: | oRTH w Yearin Service; 1900
[ ]34 l ’ Cancel ] [ Apply l

Figure 7.46 Reservoir Properties Editor

If the selected reservoir is an existing project, select the Existing
Project check box (Figure 7.46).

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

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

Graphically Editing a Reservoir

Reservoir
Tool

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

Adding Vertices to a Reservoir

To add vertex points to an existing reservoir:
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1. Double-click on the reservoir that you want to add a vertex point to,
and the polygon will turn green.

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

Moving the Vertices of a Reservoir

To move vertex points on an existing reservoir:

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

2. Click on the vertex point
you wish to move, and
drag the vertex point to a
new location, this is
illustrated in Figure 7.47.

SE00

Figure 7.47 Move a Vertex Point

Deleting Vertices from a Reservoir
To delete vertex points from an existing reservoir:

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

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

7.9.2 Levees

A levee/floodwall is a man-made barrier built along a stream to provide
protection from flooding. A levee/floodwall can reduce flood damage by
preventing flood stages from reaching a potential damage area.

Creating a Levee

To add a levee:
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1. From the Schematic Tab, from the Schematics folder, right-click

on the schematic that requires a levee to be added. From the

shortcut menu, click Open; a schematic map window will open.

On the map toolbar, press the Levee Tool.

Hold down the CTRL key and click on the stream alignment to

place the upstream end of the levee. Release the CTRL key, drag

the mouse to the downstream end of the levee and click.

4. The Name New Levee dialog box opens (Figure 7.48). Enter the
new Name (required) and Description (optional, but
recommended). Click OK, the Name New Levee dialog box will

Levee @
Tool

LN

close.
H Name New Levee @
Marne: Lock Haven Levee
Description: || evee atthe Lock Haven impact area o

[ ol H Cancel l

Figure 7.48 Name New Levee Dialog Box

5. The levee will now appear on the schematic as a black line, as
shown in Figure 7.49.

Figure 7.49 A Levee Added to the Schematic

Editing an Existing Levee

After drawing a levee on the schematic, you can rename an individual
levee, remove a levee from the active schematic, delete individual levees,
Levee create schematic notes for individual levees, and edit individual levee
Tool @ properties. All of these tasks are accomplished through the levee shortcut
menu (see Figure 7.50, page 7-39). To access the levee shortcut menu,
from a schematic, and with the Levee Tool (on the map toolbar, press the
Levee Tool) selected, right-click on a levee.
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Lock Haven Leves
Edit Levee... k
Fename Leves, ..

Remove Lock Haven Leves From Without Project Conditions

Delete Lock Haven Levee From Study

Configuration Makes., .

]

Figure 7.50 Levee Shortcut Menu

Renaming a Levee

To rename a levee:

1.

2.

Right-click on the levee that you want to rename, and click
Rename Levee from the levee shortcut menu (Figure 7.50).

The Rename Levee dialog box will open (Figure 7.51). Enter the
new Name (required) and Description (optional, but
recommended) for the levee.

i
H Rename Leves

MNarne: Levee1|

Description:

X
L
O Cancel

Figure 7.51 Rename Levee Dialog Box

Click OK, a warning message will open asking you if you really
want to rename the selected levee. Click Yes, the warning message
and the Rename dialog boxes will close, and the levee will display
the new name.

Removing a Levee from a Schematic

The WAT allows you to remove levees from existing schematics. The
levee will be removed from the schematic, but not from the study.

To remove a levee from a schematic:

1.

Right-click on the levee you want to remove from the active
schematic, and click Remove LeveeName from SchematicName
from the levee shortcut menu (Figure 7.50).
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2. A warning message will open asking you if you are sure you want
to remove the selected levee from the current schematic. Click Yes,
the warning message will close, and the levee will disappear from
the schematic.

Deleting a Levee
To delete a levee:

1. Right-click on the levee you want to delete, and click Delete
LeveeName from Study from the levee shortcut menu (see Figure
7.50, page 7-39).

2. A warning message will open asking you if you really want to
delete the selected levee. Click Yes, the warning message will
close, the levee will no longer appear in the schematic and has been
removed from the study.

Adding Schematic Notes for a Levee

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

To add schematic notes for a levee:

1. Right-click on the levee you want to add schematic notes too, and
click Configuration Notes from the levee shortcut menu (see
Figure 7.50, page 7-39).

2. The Notes: dialog box will open (see Figure 7.45, page 7-35).
Enter information in the Configuration Notes box that describes
the selected levee for the current schematic.

Editing Levee Properties

You can now edit the properties of a levee you have created. Properties
that can be changed are: the description of the levee; whether the levee is
an existing project; whether the levee is a Corps project; the year the levee
came on-line; what stream the levee is located on; the start and end
stations of the levee; adjust the distance (offset) from the stream the levee
is placed; and, what stream bank the levee is located on.

To edit levee properties:
1. Right-click on the levee whose properties you would like to change,

and click Edit Levee from the levee shortcut menu (see Figure
7.50, page 7-39).
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2.

IS N

8.

The Levee Properties Editor will open (Figure 7.52).

H Levee Properties Editor @

Lewee Mame: || ack Haven Levee b @@M@@
Descripion: | Leves atthe Lock Haven irmpact area J
Levee Information:
Start End
Stream Station Station
Bald Eagle Creek 268. 167 4,161.508
Fallows Stream Existing Project
Bank: Left + | Average Offset 50
YearIn Service: | 1agg
[ [0]%4 ] [ Cancel ] [ Apply ]

Figure 7.52 Levee Properties Editor

From the Description box you can edit or add a description.

If the selected levee is an existing project, click Existing Project.

If the levee is a Corps project, select Corps Project (Figure 7.52).
The table shows the stream the levee is on and the stream stationing
for the starting and ending stations of the levee. If you want to
change the starting and ending stations of the levee, edit the cells
under the Start Station and End Station columns in the table.

By default a levee will follow a stream, so the Follows Stream
check box will be selected. However, not all levees follow a stream
exactly, so if you want to give a more detailed representation of the
levee, clear Follows Stream. Now if you double click on the levee,
vertex points (black circles) appear. Just like on the stream
alignment you can add, move, and delete vertex points. Figure 7.53
illustrates how the levee shown in Figure 7.49 (page 7-38) has been
edited to give a more detailed representation.

Figure 7.53 Detailed Representation of a Levee

The program automatically determines which stream bank the levee
is located on. If you want to change the stream bank location, from
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10.

11.

the Bank list (see Figure 7.52, page 7-41) select the appropriate
stream bank.

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

When a levee is created, a default-offset distance from the stream
alignment is set. The default offset is shown in the Average Offset
box (see Figure 7.52, page 7-41) and is 50. To change the offset, in
the Average Offset box change the value, click Apply. The levee
on the schematic will move according to the new offset value.
Click OK, the Levee Properties Editor (see Figure 7.52, page
7-41) will close.

Graphically Editing a Levee

Levee
Tool

[

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

Adding Vertices to a Levee

To add vertex points to an existing levee:

1.

2.

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

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

Moving the Vertices of a Levee

To move vertex points on an existing levee:

1.

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

point you wish to -_—
move, and drag the

vertex point to a new

location, this is

illustrated in Figure : _
7.54. Figure 7.54 Move a Vertex Point
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Deleting Vertices from a Levee
To delete vertex points from an existing levee:

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

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

7.9.3 Saving Measure Data

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

7.10 Common Computation Points

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

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

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

the schematic that requires a common computation point to be

added. From the shortcut menu, click Open; a schematic map
window will open.

On the map toolbar, press the Computation Point Tool.

Hold down the CTRL key and click on the stream alignment to

place the common computation point.

4. The Name New Computation Point dialog box will open (see
Figure 7.55, page 7-44). Enter the new Name (required) and
Description (optional, but recommended). Click OK, the Name
New Computation Point dialog box will close.

Computation

Point @
Tool

LN
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K Name New Computation Point [5__<|
Mame: Bald Eagle Total |
Description: ~

W
[ Ok ] [ Cancel ]

Figure 7.55 Name New Computation Point Dialog Box

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

Bald Eagle Total
e ——

To add a common computation point at a stream junction (see Section
7.8.5, page 7-23):

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

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

click Open; a schematic map window will open.

On the map toolbar, press the Computation Point Tool.

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

4. Aslightly different Name New Computation Point dialog box will
open (Figure 7.56). Enter the new Name (required) and
Description (optional, but recommended).

Ed Name new Computation Point E]

Name:  [Fishing Creek Jct |

N

Description’ | corfluence of Bald Eagle Greek and Fishing Creek *

Select the placement of the Computation Point;

Al the Stream Junction
Fishing Creek

Bald Eagle Creek
Mone of the ahove

Figure 7.56 Name New Computation Point Dialog Box at a Stream
Junction

5. From the Select the Placement of the Computation Point list, you
determine exactly where the common computation point will be
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placed. You chose to have the common computation point placed
on the stream junction, along one of the streams that form the
stream junction, or none of the above. For example, in Figure 7.56
(page 7-44), the common computation point will be placed on the
stream junction.

Click OK, the Name New Computation Point dialog box will
close. The common computation point will now appear in the
display area as a black circle.

7.10.2 Editing an Existing Common Computation Point

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

common computation points,
and edit individual common
computation point properties.
All of these tasks are
accomplished through the

Computation

Point
Tool

¢ Mill Hall

Edit Computation Point...

Rename Compukation Poink. ..

common CompUté‘tion point Delete Mill Hall frorm Study Vg
shortcut menu (Figure 7.57). To Wy N

access the computation point Figure 7.57 Common Computation Point
shortcut menu, from a schematic Shortcut Menu

map window, and with the
@ Computation Point Tool (on the map toolbar, press the Computation

Point Tool) selected, right-click on a common computation point.

Renaming a Common Computation Point

To rename a common computation point:

1.

Right-click on the common computation point you want to rename,
and click Rename Computation Point from the common
computation point shortcut menu (Figure 7.57).

The Rename Computation Point dialog box opens (Figure 7.58).
The new Name (required) and Description (optional, but
recommended) are entered for the common computation point.

Hﬂ Rename Computation Point
Marne: CP|

Description:

X
[
Ok Cancel

Figure 7.58 Rename Computation Point Dialog Box
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3. Click OK, a warning message will open asking you if you really
want to rename the selected common computation point. Click
Yes, the warning message and the Rename Computation Point
dialog boxes will close, and the common computation point will
display the new name.

Deleting a Common Computation Point

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

To delete a common computation point:

1. Right-click on the common computation point you want to delete,
and click Delete ComputationPointName from Study from the
common computation point shortcut menu (see Figure 7.57, page
7-45).

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

Editing Common Computation Point Properties

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

To edit common computation point properties:

1. Right-click on the common computation point whose properties you
would like to change, and click Edit Computation Point from the
common computation point shortcut menu (see Figure 7.57, page
7-45).

2. The Computation Point Properties Editor will open (see Figure
7.59, page 7-47). From the Description box you can edit or add a
description (recommended).
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Computation Point Properties Editor, @

Marme: Bald Eagle Total v | (W][a] 1 ors |w]0n]
Descrigtion: [J
Stream Mame: Label Position: | EagT b

Location Infarmation: Associated Project:

Stream Station: 5944453

Easting: 2080197, 161

Morthing: 350230.63

Location 1D

Shap to Stream Element

| oK |[ Cancel ]

Figure 7.59 Computation Point Properties Editor

By default the WAT automatically decides which stream the
common computation point is located on. The Stream Name box
(Figure 7.59) provides you with this information and is not editable.
The WAT automatically generates the stream station for the
common computation point. If you want to change the stream
station, in the Stream Station box enter a new value.

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

The location of the common computation point is displayed by the
northing and easting coordinates. These values are not editable.
By default, a common computation point is placed on a stream in
the stream alignment. If you wish to have a common computation
point that is not on a stream, clear the Snap to Steam Element
check box.

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

7.10.3 Graphically Editing a Common Computation Point

Computation

Tool

After creating a common computation point, you can graphically edit a
Point common computation point. By using the Computation Point Tool, you

@ can move common computation points. This is done graphically on the
schematic in the active map window.

Moving a Common Computation Point

To move a computation point:
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A

On the map toolbar, press the Computation Point Tool.
Double click on a common computation point (Figure 7.60).
The common computation point now has four little black dots
(handles) at each corner. Click
and drag the common computation
point to where you want the
common computation point to be
positioned, and release. The
common computation point will Figure 7.60 Move a Common
now appear on the map window in Computation Point
its new position.

You will only be able to move the common computation point
along a stream. By default a common computation point must live
on a stream. If you want a common computation point not to be on
the stream alignment, you must change a setting in the editor (see
Edit Common Computation Point Properties, under Section
7.10.2, page 7-47, Steps 7 and 8)..

7.10.4 Saving Common Computation Point Data

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

7.11 Impact Areas

An impact area is any distinct portion of a study that is affected by rising
or falling stage in a stream, river, lake, or reservoir. Impact areas are an
optional element, and are only required when you want to compute
impacts at damage area centers in the study area, and you have an
HEC-FIA model as part of your WAT modeling effort.

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

7.11.1 Creating an Impact Area

You can either digitize your impact areas by hand or import impact areas
from an ArcView® shapefile. The following are the steps for digitizing
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impact areas; see Section 7.11.4 (page 7-54) for details on importing your
impact areas.

To add an impact area to the schematic:

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

Area . .

Tool @ “ window will open.
2.
3.

Impact

On the map toolbar, press the Impact Area Tool.

Hold down the CTRL key while clicking the mouse button. Each
click creates a vertex point (Figure 7.61), which is the boundary of
the polygon. When reaching the end point, release the CTRL key
and click.

Figure 7.61 Add an Impact Area to the Schematic

4. The Name New Impact Area dialog box will open (Figure 7.62).
You must enter a name, and if needed, you can enter a description.
Click OK, the Name New Impact Area dialog box will close.

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

Figure 7.62 Name New Impact Area Dialog Box

5. The impact area will now appear in the display area as a green
polygon with a name. Repeat steps 3 and 4 for each impact area in
your watershed.
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7.11.2 Editing an Existing Impact Area

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

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

these tasks are accomplished ET T ——

through the impact area
shortcut menu (Figure 7.63).
To access the impact area
shortcut menu, from a

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

Delete Cottage Area From Study Il'I

Configuration Motes. ..

7
i | r'"ll
Figure 7.63 Impact Area Shortcut Menu

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

Renaming an Impact Area

To rename an impact area:

1.

Right-click on the impact area you want to rename, and click
Rename Impact Area from the impact area shortcut menu (Figure
7.63).

The Rename Impact Area dialog box will open (Figure 7.64).
Enter the new Name (required) and Description (optional, but

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

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

(W
you if you really
want to rename the Ok Cancel
selected impact Figure 7.64 Rename Impact Area Dialog Box
area. Click Yes,

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

Deleting an Impact Area

To delete an impact area:

1.

2.

Right-click on the impact area you want to delete, and click Delete
ImpactAreaName from Study from the impact area shortcut menu
(Figure 7.63).

A warning message will open asking you if you really want to
delete the selected impact area. Click Yes, the warning message

7-50



HEC-WAT User's Manual Chapter 7 — Schematics

will close, and the impact area will no longer appear in the display
area.

Adding Schematic Notes for an Impact Area

Schematic notes allow you to add information about an impact area
specific to a schematic. These are useful for describing impact areas that
belong to schematics that include non-structural measures. If there are
non-structural attributes for an impact area, you can have a symbol appear
in the schematic for the selected impact area. Schematic notes are only
added when other schematics have been defined.

To add schematic notes for an impact area:

1. Right-click on the impact area you want to add schematic notes to,
and click Configuration Notes from the impact area shortcut menu
(see Figure 7.63, page 7-50).

2. The Configuration Notes Editor will open (Figure 7.65). The
Configuration box displays the current schematic. Enter
information about this impact area for the current schematic in the
Configuration Notes box.

H Configuration Notes Editor,

Configuration:

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

Configuration Motes:

I (0]4 H Cancel ]

Figure 7.65 Configuration Notes Editor

3. If the notes are in regards to non-structural attributes, select Display
Non-Structural Symbol. This will cause a symbol to appear in the
selected impact area on the schematic.

Editing Impact Area Properties

In a schematic, you can describe the general and aesthetic properties of an
impact area. The impact area properties that you can edit in a schematic
include: the description of the impact area; the stream associated with the
impact area; what bank of the stream the impact area is on; the color of the
impact area polygon; the position of the impact area label on the display
area; the geographical location of the index station; and, the geographical

7-51



Chapter 7 — Schematics

HEC-WAT User's Manual

location of the beginning and ending stations of the impact area polygon.

To edit impact area properties:

1.

Right-click on the impact area whose properties you would like to
change, and click Edit Impact Area from the available shortcut
menu (see Figure 7.63, page 7-50).

The Impact Area Properties Editor will open (Figure 7.66).

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

Figure 7.66 Impact Area Properties Editor

If the Auto check box is selected for an item, the value for this data
item is automatically updated as the polygon or index location is
moved in the display area. By default, when a polygon is drawn in
the display area, these values are filled in automatically. If the
check box is cleared, data can be entered manually into these fields,
and the value will cease to be automatically updated if changes are
made to the polygon. However, reselecting the check box allows
the values to be automatically determined when edits are made in
the display area.

From the Description box (Figure 7.66) you can edit or add a
description.

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

If the default bank selected by the WAT is incorrect, clear the Auto
check box, and select the appropriate stream bank from the Bank
box.

By default, the color of the impact area polygon that you have
drawn is green. You can change the color by selecting a different
color from the Color list.

The Label Position list allows you to place the impact area label on
the display area.

For each impact area, the WAT generates an index station; this
index station is a location. If you want to place the index station
yourself, clear the Auto check box next to the Index box (see
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10.

11.

Figure 7.66, page 7-52), and then enter the new stream stationing in
the Index box.

Each impact area has a beginning and ending station that the
program automatically computes. If you want to change the stream
stationing the program has generated, clear the Auto check box next
to the Upstream and Downstream boxes, and enter the new stream
stationing in the Upstream box and the Downstream box.

Click OK, the Impact Area Properties Editor (see Figure 7.66,
page 7-52) will close.

7.11.3 Graphically Editing an Impact Area

Impact
Area
Tool

g

After creating an impact area, you can graphically edit the impact area.
By using the Impact Area Tool, the CTRL key, and the SHIFT key, you
can edit an impact area by adding, moving, and deleting vertex points.
This is done graphically on the schematic in the active map window.

Adding Vertices to an Impact Area

To add vertex points to an existing impact area:

1.

2.

Double-click on an impact area that you want to add a vertex point
to, and the impact area will turn yellow.

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

Moving the Vertices of an Impact Area

To move vertex points on an existing impact area:

1.

Double-click on an
impact area where you
want to move a vertex
point. The selected
impact area will turn
yellow, and the
individual vertex points
will turn red.

Click on the vertex point
you wish to move, and
drag the vertex point to a
new location, this is
illustrated in Figure 7.67.

Figure 7.67 Move a Vertex Point
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Deleting Vertices from an Impact Area
To delete vertex points from an existing impact area:

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

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

7.11.4 Importing Impact Areas

To import impact areas, you must have as an active map layer (see
Chapter 5, Section 5.2.2, page 5-3) that is an ArcView® shapefile (see
Chapter 5, Section 5.2.1, page 5-1) that represents the impact areas that are
in your study. This shapefile must have an attribute that is the name of
each impact area, and each impact area must form a contiguous polygon.

To import impact areas:

1. On the Maps menu, point to Import, and then click Impact Areas.
2. The Import Impact Areas dialog box will open (Figure 7.68).

¥ Import Impact Areas E|
File Edit Help

Shapefile Name: \007iBaldEagle/maps/BaldEaglelmpactireas.shp MapF|e|ds

Shapefile Infarmation:

ID_IMPAREA Import
Beach Ck Agri
Beech Ck Undev
Blanchard Anri
Castanea
Cottage Area
Eagleville
Golf Course Area
Laock Hawen
Savers Lake Area

ElEIEIEE ]

] Replace Existing Impact Areas

’ Impart ” Cancel l

Figure 7.68 Import Impact Areas Dialog Box

3. Inthe Shapefile Name box, the name of the ArcView® shapefile
that the WAT has chosen is displayed. The WAT automatically
selects the first shapefile that contains polygons; if this is not the
correct shapefile, on the File menu, click Choose Shapefile.
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4. The Choose Shapefile dialog box will open Figure 7.69). The
Available box lists the available polygon shapefiles that you have
added as map layers. The Selected box shows the polygon

¥ ] Import Impact Areas §|

Available Selected

BaldEaglelmpactireas.shp

[ 3

4 Remave All

[ ok ][ cance

Figure 7.69 Choose Shapefile Dialog Box

shapefile that has been selected. To choose a different polygon
shapefile, use the Add and Remove buttons to get the
correct shapefile. In the example, Figure 7.69; the correct polygon
shapefile is BaldEaglelmpactAreas.shp.

5. Once the correct shapefile has been selected, click OK. The
Choose Shapefile dialog box will close.

6. Once the correct shapefile has been chosen, the program
automatically searches for a database fieldname of ID_IMPAREA
(see Figure 7.68, page 7-54). If ID_IMPAREA is not a fieldname,
you must select the database fieldname that contains the names of
each impact area. % -
Click Map Fields, a > X
dialog box opens
(Figure 7.70). From
the ImpactArea

Required Attribiute
Impact Area Mame Attribute: TR =0

Additional Attributes

Name Attribute |iSt Impact Area Attribute Shape Land Manager

. ! Descrintion DESC v
select the fieldname ol T =
that contains the Stream Mame ID_STREAM v

Beginning stream station BEG STAT e
_names Of eaCh . Ending stream station EMD STAT L
impact area. Click Index straam station ID¥_STAT v
OK the dlalog bOX Stream bank STRM EMk w
closes and the left
0]14 Cancel

column of the table . —I
will reflect the Figure 7.70 Database Fieldname Selection

fieldname in the column header. In the example, Figure 7.68 (page
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7-54), for the shapefile BaldEaglelmpactAreas.shp, the database
field name is ID_IMPAREA.

7. When you have selected the correct database field name, the table
will list the impact area names. If each impact area is a contiguous
polygon, then the check box in the Import column of the table will
be set. If there is something wrong with the polygon that represents
an impact area, the check box will not be set, and the WAT will not
import that impact area.

8. The Replace Existing Impact Areas flag allows you to replace the
existing impact areas with the one you are currently importing from
the selected ArcView® shapefile.

9. Once everything is set, click Import. A message box will appear
stating the impact areas have imported successfully, click OK and
the message box will close. The impact areas will be automatically
drawn in the schematic. From the File menu, choose Close, the
Import Impact Areas dialog box will close (see Figure 7.68, page
7-54).

7.11.5 Exporting Impact Areas

If you have digitized impact areas, you can save the impact areas as an
ArcView® shapefile. To export impact areas you must have impact areas
in the schematic.

To export impact areas:

1. Onthe Maps menu, point =S e
to Export, and then click o coeeom sismnimy o B e
Impact Areas.
3. A Save File browser will =
open (Figure 7.71). Enter |
a name in the File name
box. Click OK, the Save
File browser will close,

and you will have an

ArcView® shapefile of Shm =
the displayed impact Figure 7.71 Save File Browser

areas.

7.11.6 Saving Impact Area Data

To save your input for impact areas, on the File menu, click Save Study.
This will save all of the data for impact areas to the appropriate files
created and used by the WAT for impact areas.
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CHAPTER 8

Analysis Periods/Events

8.1 Overview

Analysis periods define the time window and events that could be

Analysis associated with an alternative, and will be used for all the models. An
periods define analysis period can represent single or multiple events. For example, a

the time historical event, such as the 1993 flood, would be entered as a single event
‘écgg;"‘t’hzrt‘d for a specific analysis period (time window). However, the development
could be of frequency based storm events would be represented as multiple events
associated under a single analysis period. An event is an occurrence of

with an precipitation/snowmelt that leads to some sort of hydrologic response
alternative, normally associated with a specific time period. An event can be

and will be historical or hypothetical, or it could represent a long term simulation

d for all th ; : . ; :
“msjde,‘;_r e (e.g., a fifty year simulation). Once the user has defined an alternative

(such as the Without Project Conditions alternative), the next step is to
create analysis periods and events.

8.2  Alternative and Simulation Manager

After the default alternative has been created, the next step is to create
analysis periods (which include events). The WAT provides two ways to
organize and develop analysis periods; one way is from the Alternative
and Simulation Manager (Figure 8.1), and the other way is from the

ﬂ Alternative and Simulation Manager,

Fil= Edit Yew Help
AQ s E I
. Analysis Periods
Alternatives
1993 _Flood 2004_Flood
HWS v |HWMS v
) . - ResSim v |ResSim b
Without Project Conditions RAS v |ras 3
FIA w |FIA v
I Ok ] [ Cancel ] ’ Anply

Figure 8.1 Alternative and Simulation Manager




Chapter 8 — Analysis Periods/Events HEC-WAT User's Manual

8.2.1 Table

Study Pane (see Section 8.3, page 8-10). This section covers using the
Alternative and Simulation Manager for organizing and developing
analysis periods.

In the WAT, the Alternative and Simulation Manager (see Figure 8.1,
page 8-1) provides a convenient way to organize and develop the main
components for a WAT study — alternatives, analysis period (events), and
simulations. This chapter will focus on the organization and development
of analysis periods. The Alternative and Simulation Manager has three
areas where you can access commands that will allow you to create,
delete, and rename analysis periods. These areas are the Table (Section
8.2.1), Toolbar (see Section 8.2.2, page 8-9) and Menu Bar (see Section
8.2.3, page 8-9). These areas and the available commands are described in
the following sections.

To access the Alternative and Simulation Manager, from the WAT
main window, from the WAT Tools toolbar (see Chapter 3, Section 3.2.1,
page 3-4), click g]. Another way to access the Alternative and
Simulation Manager is from the WAT main window, on the Edit menu,
click Alternative and Simulation Manager. From either method the
Alternative and Simulation Manager will open (see Figure 8.1, page
8-1).

The Alternative and Simulation Manager (see Figure 8.1, page 8-1)
table allows organization of a study's alternatives; a way to track the state
of data sets needed for each model, create analysis periods, and create
simulations. Since the focus of this chapter is analysis periods, this
section will only focus on the available commands from the table to
develop and organize analysis periods.

Analysis Periods

The analysis period shortcut menu (Figure 8.2) is available from the
Alternative and Simulation Manager (see Figure 8.1, page 8-1) table, by
right-clicking on the column header Analysis Periods. This shortcut
menu will allow you to create, rename, and delete analysis periods. The
following sections provide further details.

Analysis Periods

v [HMS Rename, .. |
w |ResSim /< Delete... |
v |Ras :

Figure 8.2 Analysis Periods Shortcut Menu
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Creating an Analysis Period

To create an analysis period:

To access the 1. From the analysis periods shortcut menu (see Figure 8.2, page 8-2),
A“gma“Ve click New, the Create New Analysis Period dialog box will open
an :
Simulation (Figure 8.3).
the WAT main . @
window, from Narme: 1883_Flood
the WAT Tools =
toolbar click Description: |an event that occurred in Dec 1983 in the Bald Eagle watershed L)
ﬁ Tirne Whyindd ouw

. Start Date: 26BN 983 [ | Start Tirme: 000

End Date: 300ectaa3 ) End Time: 2400

[] Use dultiple Events
Event Start Date Start Time | End Date End Time

4

| ok | [ cancel |

Figure 8.3 Create New Analysis Period Dialog Box

2. Inthe Name box, enter a name (required) for the analysis period.
Optionally (but recommended), you can enter a description in the
Description box.

3. Inthe Time Window box, you will enter a start date in the Start
Date box, a start time in the Start Time box. For the end date of
the time window you will enter that in the End Date box, and the
end time in the End Time box.

4. If the analysis period does not have multiple events (e.qg., 2-yr,
20-yr, 50-yr, etc. for the same time window), click OK. The
Create New Analysis Period dialog box (Figure 8.3) will close.
On the Alternative and Simulation Manager (see Figure 8.1, page
8-1), below the Analysis Periods header in the table will be a
header that will contain the name of the analysis period that you just
created.

5. If the analysis period contains multiple events, from the Create
New Analysis Period dialog box (Figure 8.3), click Use Multiple
Events. The Add Event and Delete Event buttons become active.
To add an event, click Add Event, this will add a row to the Event
Table (see Figure 8.4, page 8-4). Click Add Event for as many
events as you want to add to the analysis period.

6. The events are given a default name and time window; you can edit
this name and the time window for each event.
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7. You can also place the events in order by clicking the up and down
arrows to the right of the Event Table (Figure 8.4).

Event Start Date Start Time End Date End Time
2y 26MNov1 993 n&00 30Dec1 992 2400
-yt 26MNov1 993 n&00 30Dec1 992 2400
10-yr 26Nov1 993 000 30Dec! 993 2400
25-yr 2BNov1993 0&00 30Dec199z 2400 ]
S0-yr 2BN0v1993 0600 300ec1992 2400 b
100-yr 2BM0v1993 0600 300ec1993 2400
250-yr 26MNov1 993 n&00 30Dec1 992 2400
[Events 26Nov1 993 n&00 30Dec! 993 2400

Figure 8.4 Create New Analysis Period Dialog Box — Event Table

8. If you wish to delete an event, select the event from the Event
Table, and click Delete Event. The event will be removed from
the Event Table.

9. Once you have your events defined, click OK. The Create New
Analysis Period dialog box (see Figure 8.3, page 8-3) will close.
On the Alternative and Simulation Manager (Figure 8.5), below
the Analysis Periods header in the table will be a header that will
contain the name of the analysis period that you just created and its

The table

allows File Edit Yiew Help
organization of AQ s B &
a study's
alternatives; a

HMS
}[/;I]aeystg_tgi?k Without Project Conditians E&;Bim
data sets
needed for
each model,
create analysis |

periods, and - . . - -
create Figure 8.5 Alternative and Simulation Manager — Analysis

simulations. Periods and Events

associated events. You will notice the first column in the multiple
events analysis period header in the table (Figure 8.5) is blank.
That column will be used later to help define the software/models to
be used for that alternative.
10. If you have more analysis periods to create, repeat Steps 1-9 until
you have defined all your analysis periods and events for the study.
11. Once you are finished with defining your analysis periods and
events, your next step will be to import your models (see Chapter 9,
Section 9.3, page 9-4).

Analysis Periods

Alternatives Frequency Based Events
1983_Flood 2004_Flood
| 2| 5y | 109r] 25| 509 | 100 [ 2509 | SO0

HMS
ResSim

RAS
Fl&

LR EAES
LR EAES

Ok H Cancel H Apply ]

Renaming Analysis Periods

If you want to rename an analysis period, but you want to choose from a
list of the developed analysis periods for a study:
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1. From the analysis periods shortcut menu (see Figure 8.2, page 8-2),
click Rename, the Rename Analysis Period dialog box will open
(Figure 8.6).

Ed Rename Analysis Period §|

Existing

MHame Description

1993 Flood Dec 1993 flood event.
2004 Flood Sep 2004 flood event.
Freguency Based Events

Feriod of Recaord

W
Rename
Mame: 1893 Flood
Description: |Dac 19932 flood event. ()

[ Rename l [ Cancel

Figure 8.6 Rename Analysis Period Dialog Box

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

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

4. Click Rename, a warning message will appear asking you if you
really want to rename the selected analysis period. Click Yes, the
warning message and the Rename Analysis Period dialog box
(Figure 8.6) will close, and on the table, under the Analysis Periods
column (see Figure 8.5, page 8-4) the renamed analysis period will
appear.

Deleting Analysis Periods

If you want to delete an analysis period, but you want to choose from a list
of the developed analysis periods for a study:

1. From the analysis periods shortcut menu (see Figure 8.2, page 8-2),
click Delete, the Delete Analysis Periods dialog box will open (see
Figure 8.7, page 8-6).

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

3. Click Delete, a warning message will appear asking you if you
really want to delete the selected analysis period. Click Yes, the
warning message and the Delete Analysis Periods dialog box
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(Figure 8.7) will close and the analysis period will no longer appear
under the Analysis Periods column of the table (see Figure 8.5,

page 8-4).
ki pelete Analysis Periods E'
Existing
Mare Description
19493 Flood Dec 1993 flood event. =

2004 Flood Sep 2004 flood event.
Frequency Based Events
Feriod of Recard

Delete

Marme: 2004 Flood
Description: ]

I Delete H Cancel

Figure 8.7 Delete Analysis Periods Dialog Box

Individual Analysis Period

The individual analysis period shortcut menu (Figure 8.8) is available
from the Alternative and Simulation Manager (see Figure 8.5, page
8-4), by right-clicking on an analysis period name in the table. This

Analysis Periods
Alternatives | |
1993 _Flood 2004 Flood
HmS
' . " ResSim =
Wiithout Project Conditions
RAS EE Save As...
FlA
Rename...

> Delete From Study
Propetties. ..

Figure 8.8 Individual Analysis Period Shortcut Menu

shortcut menu will allow you to edit, make a copy, rename, delete from
the study, and view the properties of an analysis period. The following
sections provide further details.

Editing an Analysis Period

To edit an analysis period:
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1.

From the individual analysis period shortcut menu (see Figure 8.8,
page 8-6), click Edit. The Analysis Period Editor will open
(Figure 8.9).

H Analysis Period Editor - f'5__<|
MNarme: eguenty v | [1][a]) 303 w](n]
Description: | [:]|

Tirne Window

Start Date: |

End Date: |

Use Multiple Events

Event Start Date Start Time End Date End Time
24 26Moy1 993 0600 300ec1393 2400
A=yt 2BMow1 983 ago0n 30Dec! 993 2400
10-yr 26Mov1 983 0600 300ect 993 2400
25-yr 26Moy1 9493 0600 300ec1 983 2400 .
A0-yr 26Moy1993 0600 300ec1 393 2400 bt
100-yr 26Mov1 853 as00n 30Dec! 993 2400
280y 2EMov1 983 OE00 300ect 993 2400
a00-yr 26Moy1993 0600 300ec1993 2400

[ ok [ cane |

Figure 8.9 Analysis Period Editor

You can edit the name, description, and time window of the
selected analysis period. Also, you can modify the events
associated with the analysis period.

Click OK, the Analysis Period Editor will close (Figure 8.9), and
the information you changed will appear on the Alternative and
Simulation Manager (see Figure 8.5, page 8-4) in the table.

Making a Copy of an Analysis Period

To make a copy of an existing analysis period:

1.

From the individual analysis period shortcut menu (see Figure 8.8,
page 8-6), click Save As. The Save Analysis Period As dialog box
will open (Figure 8.10). The information displayed in the dialog
box represents the analysis period you have selected to make a copy
of.

Eﬂ Save Analysis Period As

Marme: |
Description; copy of Dec 1993 flood event ]

] 4 Cancel

Figure 8.10 Save Analysis Period As Dialog Box

1983 Flood|
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Another way to
access the
Alternative
and
Simulation
Manager,
from the WAT
main window,
on the Edit
menu, click
Alternative
and
Simulation
Manager.

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

Click OK, the Save Analysis Period As dialog box (see Figure
8.10, page 8-7) will close. The new analysis period name will now
appear in the table on the Alternative and Simulation Manager,
under the Analysis Periods column header (see Figure 8.5, page
8-4).

Renaming an Analysis Period

To rename an analysis period:

1.

From the individual analysis period shortcut menu (see Figure 8.8,
page 8-6), click Rename. The Rename Analysis Period dialog
box will open (Figure 8.11).

bk rename Analysis Period
Narme: 1993 Flood|
Description: Dec 1993 flood event. ()

(]9 Cancel

Figure 8.11 Rename Analysis Period Dialog Box

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

Click OK, a warning message will appear asking you if you really
want to rename the selected analysis period. Click Yes, the warning
message and the Rename Analysis Period dialog box (Figure 8.11)
will close, and in the Alternative and Simulation Manager (see
Figure 8.5, page 8-4), on the table the name of the selected analysis
period will be changed.

Deleting an Analysis Periods

To delete an analysis period, right-click on an analysis period in the table,
from the shortcut menu (see Figure 8.8, page 8-6), click Delete From
Study. A warning message will appear asking you if you really want to
delete the selected analysis period. Click Yes, the analysis period will no
longer appear on the table in the Alternative and Simulation Manager
(see Figure 8.5, page 8-4).

Analysis Period Properties

The properties of an analysis period include the name and description for
the Beta Version. For Version 1.0, properties will also include the event
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names associated with an analysis period. To view the properties of an
analysis period:

1. From the individual analysis period shortcut menu (see Figure 8.8,
page 8-6), click Properties. The Properties for
AnalysisPeriodName dialog box will open (Figure 8.12).

W Properties for, 1993_Flood @

Marme: 1993_Flond
Description: An eventthat occurred in Dec 1983 in the Bald Eagle watershed.
< >

Modified Time: | Tye Sep 04 07:19:19 PDT 2007

File: CADocuments and SettingsigOhecpriondy DocumentsWAT_Studies_Aug2007\Bs
Class: hec2 wat model WatsnalysisPeriod
Close

Figure 8.12 Properties for AnalysisPeriodName Dialog Box

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

8.2.2 Toolbar

From the toolbar of the Alternative and Simulation Manager (see Figure
6.2, page 6-2), you can create an analysis period. Click &, the Create
New Analysis Period dialog box will open (see Figure 8.3, page 8-3).

The steps for creating an analysis period are the same as in the Creating
an Analysis Period, under Section 8.2.1, page 8-3.

8.2.3 Menu Bar

From the Menu Bar of the Alternative and Simulation Manager (see
Figure 8.5, page 8-4), you can create an analysis period, rename analysis
periods, and delete analysis periods.

Creating an Analysis Period

To create an analysis period:

1. On the File menu, point to Analysis Periods, and then click Create
New, the Create New Analysis Period dialog box will open (see
Figure 8.3, page 8-3).
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2. The steps for creating an analysis period are the same as in the
Creating an Analysis Period, under Section 8.2.1, page 8-3.

Renaming Analysis Periods

If you want to rename an analysis period, but you just want to choose from
a list of the developed analysis periods for a study:

1. On the File menu, point to Analysis Periods, and then click
Rename, the Rename Analysis Period dialog box will open (see
Figure 8.6, page 8-5).

2. The steps for renaming an analysis period are the same as in the
Renaming Analysis Periods, under Section 8.2.1, page 8-4.

Deleting Analysis Periods

If you want to delete an analysis period, but you just want to choose from
a list of the developed analysis periods for a study:

1. On the File menu, point to Analysis Periods, and then click Delete,
the Delete Analysis Periods dialog box will open (see Figure 8.7,
page 8-6).

2. The steps for deleting an analysis period are the same as in the
Deleting Analysis Periods, under Section 8.2.1, page 8-5.

8.3  Study Pane

The user can also create, edit, rename, and delete analysis periods from the
Study Pane (see Chapter 3, Section 3.2.2, page 3-5). This section of the
chapter describes how to perform these operations directly from the Study
Pane.

8.3.1 Analysis Periods

Study Pane The anal_ySIS perlods_ shortcut [: - ANalE S PErods

ovides an menu (Figure 8.13) is : -
pr . H--hg) 1883 _Flood
overview of available from the Study P =
WAT Pane, by right-clicking on #-\g) 2004_Flood| X Delete
a.'ter:“'f_“’es’ the folder Analysis Periods. t-ig! Frequency B —
Z'r?;ua?];?ynjs This shortcut menu will
periods. allow you to create, rename,  Figure 8.13 Analysis Periods Shortcut Menu

and delete analysis periods.

The following sections provide further details.
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Creating an Analysis Period

To create an analysis period:

1. From the Study Tab, on the Study Pane, right-click on the
Analysis Periods folder, from the analysis periods shortcut menu
(Figure 8.13), click New. The Create New Analysis Period dialog
box will open (see Figure 8.3, page 8-3).

2. The steps for creating an analysis period are the same as in the
Creating an Analysis Period, under Section 8.2.1, page 8-3.

Deleting Analysis Periods

If you want to delete an analysis period, but you want to choose from a list
of the developed analysis periods for a study:

1. From the Study Tab, on the Study Pane, right-click on the
Analysis Periods folder, from the analysis periods shortcut menu
(see Figure 8.13, page 8-11), click Delete. The Delete Analysis
Periods dialog box will open (see Figure 8.7, page 8-6).

2. The steps for deleting an analysis period are the same as in the
Deleting Analysis Periods, under Section 8.2.1, page 8-5.

Renaming Analysis Periods

If you want to rename an analysis period, but you just want to choose from
a list of the developed analysis periods for a study:

1. From the Study Tab, on the Study Pane, right-click on the
Analysis Periods folder, from the analysis period shortcut menu
(see Figure 8.13, page 8-11), click Rename. The Rename
Analysis Period dialog box will open (see Figure 8.6, page 8-5).

2. The steps for renaming an analysis period are the same as in the
Renaming Analysis Periods, under Section 8.2.1, page 8-4.

8.3.2 Individual Analysis Period

The individual analysis period shortcut menu (see Figure 8.14, page 8-13)
is available from the Study Pane, by right-clicking on an analysis period
name under the Analysis Periods folder. This shortcut menu will allow
you to edit, make a copy, rename, delete from the study, and view the
properties of an analysis period. The following sections provide further
details.
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Editing an Analysis Period

To edit an analysis period:

1. From the Study Tab, on 503 Analysis Periods
the Study Pane, from the e ) 053 Floo:
Analysis Periods folder, 8-t zanmncm
right-click on an analysis () Fregquency b
period, from the individual Ik Save fs...
analysis period shortcut

menu (Figure 8.14), click GEIEISSS
Edit. The Analysis 7 Delete
Period Editor will open Properties. ..

(see Figure 8.9, page 8-7).

2. The steps for editing an
analysis period are the
same as in the Editing an Analysis Period, under Section 8.2.1,
page 8-6.

Figure 8.14 Individual Analysis Period
Shortcut Menu

Saving an Analysis Period

To save an analysis period, from the Study Tab, from the Study Pane,
from the Analysis Periods folder, right-click on an analysis period, from
the individual analysis period shortcut menu (Figure 8.14), click Save.
Any changes that have occurred to the selected analysis periods will be
saved by the WAT.

Making a Copy of an Existing Analysis Period
To make a copy of an existing analysis period:

1. From the Study Tab, on the Study Pane, from the Analysis
Periods folder, right-click on an analysis period, from the
individual analysis period shortcut menu (Figure 8.14), click Save
As. The Save Analysis Period As dialog box will open (see Figure
8.10, page 8-7)

2. The steps for making a copy of an existing analysis period are the
same as in the Making a Copy of an Analysis Period, under
Section 8.2.1, page 8-7.

Renaming an Analysis Period

1. From the Study Tab, on the Study Pane, from the Analysis
Periods folder, right-click on an analysis period, from the
individual analysis period shortcut menu (Figure 8.14), click
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Rename. The Rename Analysis Period dialog box will open (see
Figure 8.11, page 8-8).

The steps for renaming an analysis period are the same as in the
Renaming an Analysis Periods, under Section 8.2.1, page 8-8.

Deleting an Analysis Period

1.

From the Study Tab, on the Study Pane, from the Analysis
Periods folder, right-click on an analysis period, from the
individual analysis period shortcut menu (see Figure 8.14, page
8-12), click Delete.

The steps for deleting an analysis period are the same as in the
Deleting an Analysis Period, under Section 8.2.1, page 8-8.

Analysis Period Properties

The properties of an analysis period include the name and description for
the Beta Version. For Version 1.0, properties that will also include the
event names associated with an analysis period. To view the properties of
an analysis period:

1.

From the individual analysis period shortcut menu (see Figure 8.14,
page 8-12), click Properties. The Properties for
AnalysisPeriodName dialog box will open (see Figure 8.12, page
8-9).

The steps for accessing analysis period properties are the same as in
the Analysis Period Properties, under Section 8.2.1, page 8-9.

8-13



Chapter 8 — Analysis Periods/Events HEC-WAT User's Manual

8-14



HEC-WAT User's Manual Chapter 9 — Creating and Managing Simulations

CHAPTER9

Creating and Managing Simulations

9.1 Overview

Once you have defined alternatives and analysis periods, you are ready to
create simulations. A simulation in HEC-WAT is a combination of an
analysis period and event(s) and an alternative. After a simulation has
been created, the models need to communicate with each other. In the
WAT this is accomplished by linking (DSS mapping) the models thru
DSS. This chapter discusses how to establish program order, import
models that have been built for the study, how to create, edit, and manage
simulations, and how to link the models of a simulation.

9.2 Program Order

The WAT allows for a flexible set of programs, computation sequence,
and data flow for individual simulations. You can establish several
different program orders for a WAT study. The WAT has a default
program order named Default, which consists of HMS, ResSim, RAS and
FIA.

There are two ways to establish multiple program orders in the WAT; the
recommended way is from the Alternative and Simulation Manager
(Section 9.2.1). The second way is from the main window of the WAT
(see Section 9.2.2, page 9-4); both of these methods are discussed in the
following sections.

9.2.1 Alternative and Simulation Manager

In the WAT, the Alternative and Simulation Manager (see Figure 9.1,
page 9-2) provides a convenient way to organize and develop the main
components for a WAT study — alternatives, analysis period (events), and
simulations. This section will focus on the organization and development
of program orders. The Alternative and Simulation Manager has two
areas where you can create program orders. These areas are the Toolbar
(see page 9-2) and the Menu Bar (page 9-4). These areas and the ability
to create programs orders are described in the following sections.
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ki Alternative and Simulation Manager
File Edit Yiew Help
AP Ss § &
Analysis Periods
Alternatives
1983 _Flood 2004 _Flood
HMS Run 1 w |HMS Run 2 v
) . " ResSim StaOptoDiy + |ResSim StdOptoDiv v

¥/hout Project Conditions o, o Existing Conditions v |Ras Existing Conditions v

FlA Without Project Conditions s | FlA ‘Without Project Conditions _ »

I 0K l [ Cancel l [ Apphy

Figure 9.1 Alternative and Simulation Manager

To access the Alternative and Simulation Manager, from the WAT
main window, from the WAT Tools toolbar (see Chapter 3, Section 3.2.1,
page 3-4), click g]. Another way to access the Alternative and
Simulation Manager is from the WAT main window, on the Edit menu,
click Alternative and Simulation Manager. From either method the
Alternative and Simulation Manager will open (Figure 9.1).

Toolbar

From the toolbar of the Alternative and Simulation Manager (Figure
9.1), you can create a program order. Click £ |, the Program Order
dialog box will open (Figure 9.2). The steps for creating a program order
are detailed in the following section.

%] Program Order §|

Program  Edit

Mame:

Description: | Default Fragram Order ]

Frograms
Hs
Fessim
RAS
FlA

e L b f—

Figure 9.2 Program Order Dialog Box

Creating a Program Order

To create a program order:
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2.

4.

By default, the Default program order is displayed in the Program
Order dialog box (see Figure 9.2, page 9-2). To create a new
program order, from Program, click New. The New Program
Order dialog box will open (Figure 9.3).

Eﬁ Mew Program Order PX|
hlarme: |Hydrn|ngicIHydraulic5| |
Description: | E]|
lcon: | 0|

.
w

Select Programs ]

(]9 Cancel

Figure 9.3 New Program Order Dialog Box

In the Name box enter a name for the program order. Optionally
(but recommended), you can provide a description in the
Description box, and if you have an icon, you can enter the
location of the icon file in the Icon box.

To select the programs you want in your program order, click
Select Programs, the Selection Editor will open (Figure 9.4).
From the Available list select the programs you would like in your
program order. Click Add, the name of the selected program will
move to the Selected list and be removed from the Available list
(Figure 9.4).

ki selection Editor §|

Puailahle Selected

HMS
FesSim

4 Remave All

l Ok ” Cancel ]

Figure 9.4 Selection Editor

Once you have selected all the programs, click OK, the Selection
Editor will close (Figure 9.4). On the New Program Order dialog
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box (see Figure 9.3, page 9-3) the names of the selected programs
will appear. Click OK, the New Program Order dialog box will
close.

5.  On the Program Order dialog box (see Figure 9.2, page 9-2) the
name of the new program order will appear in the Name list, and
the table will display the programs selected.

Menu Bar

From the Menu Bar of the Alternative and Simulation Manager (see
Figure 9.1, page 9-2), you can create a program order. On the File menu,
click Program Order, the Program Order dialog box will open (see
Figure 9.2, page 9-2). The steps for creating a program order are the same
as in the Creating Program Order, under Section 9.2.1, page 9-2.

9.2.2 WAT Main Window

9.3

From the WAT main window (see Chapter 3, Figure 3.1, page 3-2) there
are two ways to establish multiple programs orders in the WAT. From the
main window, from the WAT Tools toolbar (see Chapter 3, Section 3.2.1,
page 3-4) click £ |. The second way is from the Edit menu, click
Program Order; both of these methods will open the Program Order
dialog box (see Figure 9.2, page 9-2). To create a program order, follow
the same steps in Creating a Program Order, under Section 9.2.1, page
9-2.

Import Models

This section discusses how to import existing HEC models (HEC-HMS,
HEC-ResSim, HEC-RAS, and HEC-FIA) into the WAT system, for use in
developing WAT alternatives. In the Beta Version of HEC-WAT you can
import ResSim, RAS and FIA models. The HMS model will have to be
copied using system tools for the Beta release. The import of an HMS
model should be available in Version 1.0 of the WAT.

9.3.1 HMS Model

To incorporate an HMS model into the WAT, you will need to copy files
outside of the WAT. A WAT study has a directory structure (Chapter 4),
which includes an hms directory. Once you have identified your HMS
model for your particular WAT study, using system tools, copy all files
and folders associated with your HMS model into the hms directory. The
WAT will now find your hms model for that particular study.
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9.3.2 ResSim Model

Before importing the ResSim model, you will have to tell the WAT
through ResSim, what working directory the ResSim model is stored in.
From the Programs toolbar, click ResSim, to specify the ResSim working
directory perform the following steps:

1. From the ResSim main window, on the Tools menu, click Options,
the Options dialog box will open (Figure 9.5). From the Model
Directories tab, click Add Location.

% HEC-ResSim 3.1 Alpha Options

Debua Levels General Fonts Simulation FesSim Compute
Model Directories Cache Directory Compute Display

Watershed Locations

Marme Lacation
C:/Documents and Settings/gOhecprbidy Documents/BaldE. .
WAT M:/~ProjectsiPutahCreekibase
hiyP C:/Documents and Settings/gOhecprbidy Documents/Putah...
| Add Location .. | I Rermove Location l I Edit Location ... ]
’ Ok l [ Cancel ]

Figure 9.5 Options Dialog Box

2. The Add Watershed Location dialog box will open (Figure 9.6).
In the Name box, enter a name (e.g. ResSim) that will simply
reference the directory location. Enter a directory location (e.g.,
C:/Documents and Settings/xxx/My Documents/ watershed) that

Add Watershed Location §|

Name:  |ResSim|

Location: |ciDaocuments and SettingsigOhecprbiMy Docurments/BaldEa

| ok || camer |
Figure 9.6 Add Watershed Location Dialog Box

specifies where ResSim should search for watersheds in the
Location box. You must enter an existing directory name.

3. You can also browse to the directory that you want, from the Add
Watershed Location dialog box (Figure 9.6), click Browse. A
browser will open; you can then navigate to a directory on your
computer or network. Select a directory, click OK, the browser
will close and the name will appear in the Location box.

4. Click OK, the Add Watershed Location dialog box (Figure 9.6)
will close, and the working directory you identified will now appear
on the table in the Options dialog box.

5. Click OK, the Options dialog box (Figure 9.5) will close.
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Now that you have finished that setup, you are ready to import a ResSim
model into the WAT:

1. From the WAT main window, on the File menu, point to Import,
click ResSim.

2. The Import Alternative Wizard will open (Figure 9.7).

x Import Alternative Wizard - Step 1 of 7

Select the Watershed
Watershed Locations Watersheds
Mame Description
WAT
MyP

BaldEagleCreek The Bald Eagle Creek watershed in Pen...

| Mext = | [ Cancel ]

Figure 9.7 Import Alternative Wizard — Step 1 of 7

3. Inthe Watershed Locations box, select the name that identifies the
directory where your ResSim model is stored. In the Watersheds
box, the table will display the available ResSim models in that
directory.

4. Select the ResSim watershed, click Next, the Import Alternative
Wizard (Figure 9.8) will now ask you to select which ResSim
alternative you want to import. From the Available Alternatives
box, on the table select the alternative you want to import.

? Import Alternative Wizard - Step 2 of 7 f$__<|

Select the Alternative to Import

Watershed: |BaIdEagIE |

Available Alternatives

Mame Description

haxF CnoDE
BTE-HoDS03
BTEwDS03
StdCphaDiy
RedpkalDiv

[ = Back ” Mext = l [ Cancel
Figure 9.8 Import Alternative Wizard — Step 2 of 7
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5. Click Next, the Import Alternative Wizard (Figure 9.9) will now
ask you if you want to give the ResSim alternative a new name or
use the default name. We recommend you use the default name.

x Import Alternative Wizard - Step 3 of 7

Set New Alternative Hame and Description

Watershed: Bald_Eagle
Existing ResSim Alternatives

Mlarme Diescriptian
Stdopraliv -

Mew ResSim Alternative
Mame:

Cescription: E]

= Back “ Mext= | [ Cancel l

Figure 9.9 Import Alternative Wizard — Step 3 of 7

6. Click Next, the Import Alternative Wizard (Figure 9.10) will now
give you a chance to accept the default name of the ResSim
network that is associated with the selected ResSim alternative, or
change the name. We recommend you use the default name.

? Import Alternative Wizard - Step 4 of 7 E|

Set New Network Name and Description

Watarshed: BaldEagle

Existing Resernmir Mehworks

Marre Description

Mew Reservoir Metwark

Marne: Basez002
Description: )

l <Back | Mext= | l Cancel ]

Figure 9.10 Import Alternative Wizard — Step 4 of 7

7. Click Next, the Import Alternative Wizard (see Figure 9.11, page
9-8) will now ask you to assign stream names to the various
elements of the selected ResSim network. This has to be done
because the current version of ResSim does not store the stream
names by name but by an 1D, the WAT stores the stream names by
name. If the elements are on different streams, in the To Stream
column (see Figure 9.11, page 9-8), click a cell, a list of the
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available stream names from the WAT will appear, select the
appropriate stream name(s) from the list. The name of the selected
stream will now appear in the To Stream column (Figure 9.11,).

x Import Alternative Wizard - Step 5of 7 EI

Assign Stream Names

Watershed: |galgEagle

Eald Eanle Creek
Eald Eanle Creek
Eald Eagle Creek
Eald Eagle Creek
Eald Eagle Creek

Savers-Diverted Spillway Tailwater
Savers-Diverted Spillway Reach
Savers Inflow

Marsh Creek Hyy

Eeech Creek HW

Local to Mill Hall

Fizhing Creek HW

Local to Confluence

Eald Eagle Creek
Eald Eagle Creek
Eald Eagle Creek

Mew MNetwark: Base2002 Import From Metwork: Base2002
Imported Element Element Ty.. = From Stream To Stream
Bald Eagle Total junction 0 Bald Eadle Creek v
Fishing Ck Jct junction 0 Bald Eadle Creek v
Mill Hall junction 0 Bald Eadle Creek v
marsh Ck.Jct junction 1] Eald Eadgle Creek  »
Elanchard junction 1] Eald Eanle Creek
Sayers Inflow Jct junction 1] Eald Eanle Creek
Sayers-Dam Tailwater 1] Eald Eanle Creek
Elanchard to Marsh Ck.Jct reach 1] Eald Eanle Creek
marsh Ck.Jctto Beech CK Station reach 1] Eald Eadgle Creek  »
Eeech Ck Station junction 1] Eald Eadgle Creek  »
Eeech Ck Station to mill Hall reach 1] Eald Eadgle Creek  »
Wil Hall to Fishing Ck Jct reach 1] Eald Eadgle Creek  »
Fishing Ck Jctto Bald Eagle Total reach 1] Eald Eadgle Creek  »
1] v
1] v
1] v
1] v
1] v
1] v
1] v
1] v

| Assign Stream Names |

[ = Back ][ Mext= ] [ Cancel ]

Figure 9.11 Import Alternative Wizard — Step 5 of 7

If all the elements are on the same stream name, click Assign
Stream Names. The Select Stream Name dialog box will open
(Figure 9.12), in the To Stream column, click a cell, a list of the
available stream names from the WAT will appear, select the

% Select Stream Mame §|

Fram Stream Tao Stream
0 |Bald Eanle Creek v |

| ] Cancel

Figure 9.12 Select Stream Name Dialog Box

appropriate stream name(s) from the list. Click OK, the Select
Stream Name dialog box will close. On the Alternative Import
Wizard (Figure 9.11) the To Stream column of table will display
the selected stream name.

Click Next, the Import Alternative Wizard (see Figure 9.13, page
9-9) will now ask you to assign a common computation point to a
ResSim junction name. This has to be done because the current
version of ResSim does not store the common computation point
names by name but by an 1D, the WAT stores the common
computation point names by name. Click on a cell in the
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x Import Alternative Wizard - Step & of 7 g|

Resolve Hetwork Computation Points

YWatershed: BaldEagle

Configuration: withaut Project Conditions v
MNew Metwork: Base2002 Selected Metwark: Base2002
Imported Element Mame Element Type Wiatershed Computation Point
Eald Eagle Total junction W
Fishing Ck Jct junction v
Mill Hall junction w
Beech Ck Station junction v
Marsh Ck Jct junction w
Blanchard junction v
Savers Inflove Jct junction w
Savers reservoir -
Savers-Diverted Spillway divertedoutliet w
[ = Back ” et = ] [ Cancel ]

Figure 9.13 Import Alternative Wizard — Step 6 of 7

Watershed Computation Point column (Figure 9.13), a list of
common computation point names will appear, select a name from
the list for the selected ResSim junction name. Repeat this process

for all elements listed in the FTT——— =

table. 3 T e ) = R (i e SR e o it
10. Click Next, in the Beta release ™

of the WAT, the common e < station

computations point assignment Marsh Ch act

does not seem to be working Sovers nflow cx

correctly, so Assignment Sayers Diverted Spilway

Warnings will open (Figure e

9.14), click OK. Figure 9.14 Assignment Warnings
11. The Import Alternative

Wizard (Figure 9.15) will

now provide you with a ligo =y

~

summary of what you are Summary
about to import for your
ResSim model in the
WAT. After reviewing,
click Finish. A warning
will appear telling you that
the import operation will
create a new alternative
and network with the
chosen names. Click Yes,

HNew Alternative: StdOps

New MNetwork: Base2002

Import from Watershed: BaldEagle
Import from Alternative: StdOps

Import from Network: Base2002

Stream Mapping Summary
Flement Element Type Old Stream Name New Steam Name

Junction Bald Eagle Total on Stream 0 Mapped to Stream Bald Fagle Creek

1 1 Junction Fishing Ck Jct on Stream 0 Mapped to Stream Bald Eagle Cresl
.!:0 Contlnue Wlth the Junctiot W Hall on Streamn 0 Mapped to Stream Bald Eagle Creek v
import.

12.  You have now completed

the import of a ResSim : _ _
alternative, if you wantto ~ Figure 9.15 Import Alternative Wizard —

have more ResSim Step 7 of 7

I = Back H Finish | I Cancel ]
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alternatives included in your ResSim model you will need to repeat
these steps for each ResSim alternative.

9.3.3 RAS Model
To import a RAS model into the WAT:

1. From the WAT main window, on the File menu, point to Import,
click RAS.

2. The Select RAS project to import from browser will open (Figure
9.16). From the browser select the directory that contains the RAS
model files. The browser is looking for a RAS project file (*.prj).
Select the project file; click Open, the Select RAS project to
import from browser will close.

& Select RAS project to import from g|
Lookin: |[5) ras LI s =]
‘1: m haldeagle.pr
My Recent
Documents
?_.H
Deskiop
ity
Documents
-
4
My Computer
ZL] File narne: baldeagle.pr
Iy Metwrark _
Places Files oftyne: | VNIRRT v

Figure 9.16 Select RAS project to import from Browser

3. The RAS files associated with the selected RAS project will be
copied to the ras directory in the WAT. The WAT will now be able

to recognize the RAS model.

9.3.4 FIA Model
To import an FIA model (Version 2.0) into the WAT:

1. From the WAT main window, on the File menu, point to Import,
click FIA.

2. An Alternative Import Wizard will open (see Figure 9.17, page
9-11), browse to the FIA study that contains the FIA model needed
for the WAT. The browser is looking for an FIA study file (*.prj).
Select the project file, click Next.
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Alternative Import Wizard - Step 1 of 6 rg|
Select Watershed or Study
Laokin: | £ fia v FrEE
i I fda
L\§" I fia
My Recent | |3 layouts
Documents 23 maps
= 1) runs
[ 1) shared
Deskiop D study
. |i] BaldEagle.ptj
iy
Documents
Wy Computer
.% File name: BaldEagle prj
hity Metwork
Places Files of type
[ Mext = ] [ Cancel ]

Figure 9.17 Alternative Import Wizard — Step 1 of 6

The Alternative Import

Alternative Import Wizard - Step 2 of 6§ El

Select Alternative to Import

Wizard (Figure 9.18)

Study [ Workspace: |EaIdEagIe ‘

will now ask you to

Awailable Alternatives

Alternative

select which FIA

WithoutLevee

Description

alternative you wish to

ResemairRe0p

|A\ternative for reservair re-operation using existing cond

choose. From the
Available Alternatives
box (Figure 9.18), on the

table select the

[ = Back ” Next = ] [ Cancel I

alternative you want to
import.
Click Next, the

Figure 9.18 Alternative Import Wizard —

Step 2 of 6

Alternative Import Wizard (Figure 9.19) will now ask you if you

want to give the

Alternative Import Wizard - Step 3 of &

Existing Alternatives
Mame Description
Alternative
Hame:  [ExistingConditions |
Desctiption: | [:]|
<Back || Mext= | ’ Cancel ]

Figure 9.19 Alternative Import Wizard — Step 3 of 6
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FIA alternative a new name or use the default name. We
recommend you use the default name.

5. Click Next, the Import Alternative Wizard (Figure 9.20) will now
give you a chance to accept the default name of the FIA impact area
set that is associated with the selected FIA alternative, or change the
name. We recommend you use the default name.

Alternative Import Wizard - Step 4 of &

Existing Impact Area Sets

Marne Description

Impact Area Set

Marme: ExistingConditions

Description: E]

l = Back l| Mext> | l Cancel l

Figure 9.20 Alternative Import Wizard — Step 4 of 6

6. Click Next, the Import Alternative Wizard (Figure 9.21) will now
give you a chance to accept the default name of the FIA time series
set that is associated with the selected FIA alternative, or change the
name. We recommend you use the default name.

Alternative Import Wizand - Step 5of 6

Existing Time Series
MName Description
Time Series
Marne: ExistingConditions
Description: E]
[ < Back “ Mext= | [ Cancel ]

Figure 9.21 Alternative Import Wizard — Step 5 of 6

7. The Alternative Import Wizard (see Figure 9.22, page 9-13) will
now provide you with a summary of what you are about to import
for your FIA model in the WAT. After reviewing, click Finish, you
have now completed the import of an FIA alternative, if you want to
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hlternative Import Wizard - Step & of 6 @

Summary

Summary

Mew Alternative: ExistingCondition
Mew Impact Area Set: ExmstingCondition
Mew Tune Sernies Dataset: ExistingCondition

Importing from watershed: BaldEagle

[ Copy ] [ Print ]

[ = Back ]| Finish | [ Cancel ]

Figure 9.22 Alternative Import Wizard — Step 6 of 6

have more FIA alternatives included in your FIA model you will
need to repeat these steps for each FIA alternative.

9.4 Simulations

A simulation in the WAT is a combination of an analysis period and
event(s) and an alternative. The WAT provides two ways to organize and
develop simulations; one way is from the Alternative and Simulation
Manager (Section 9.4.1), and the other way is from the Study Pane (see
Section 9.4.2, page 9-22).

9.4.1 Alternative and Simulation Manager

In the WAT, the Alternative and Simulation Manager (see Figure 9.23,
page 9-14) provides a convenient way to organize and develop the main
components for a WAT study — alternatives, analysis period (events), and
simulations. This section will focus on the organization and development
of simulations. The Alternative and Simulation Manager has three
areas where you can access commands that will allow you to create,
delete, and rename simulations. These areas are the Table (page 9-14),
Toolbar (page 9-20) and Menu Bar (page 9-21). These areas and the
available commands are described in the following sections.

To access the Alternative and Simulation Manager, from the WAT
main window, from the WAT Tools toolbar (see Chapter 3, Section 3.2.1,
page 3-4), click ﬂ Another way to access the Alternative and
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Simulation Manager is from the WAT main window, on the Edit menu,
click Alternative and Simulation Manager. From either method the
Alternative and Simulation Manager will open (Figure 9.23).

H Alternative and Simulation Manager

A simulation File Edit VYiew Help

in HEC-WAT : @ 8 E %

isa

combination _

period and

event(s) and HMS Run 1 v

an alternative ' . " Res5im StdOptaliv L
Without Project Conditions RAG Bl i 3

Fla Without Project Conditions
[ (0]:4 ] [ Cancel ] [ Apply
Figure 9.23 Alternative and Simulation Manager - Simulation
Table

The Alternative and Simulation Manager (Figure 9.23) table allows
organization of a study's alternatives; a way to track the state of data sets
needed for each model, create analysis periods, and create simulations.
Since the focus of this section is simulations, the focus will only be on the
available commands from the table to develop and organize simulations.

The individual simulation shortcut menu (Figure 9.24) is available from
the Alternative and Simulation Manager, by right-clicking on a
simulation in the table. This shortcut menu will allow you to view the

Analysis Periods

Alt i
BINAIeEs 1993 Flood
HME Run 1 w
) ' " Ressim StdOphoDiy e e i
Without Project Conditions BAS Existing Cor Display In Map Window. .. k _
Fla WWiithaut Proij Edit Model... J i
:MSS_ ‘;35 E“g_ Edit Simulatior... i
. es5im pMaDiy
Wiithout L eves RAS Without Proj, -5 Compute Simulation i
FIA Without Leve T i
HmS Fun 3 :
[_] |
Reservair Re-0 ResSim ReOprtoDiv |
P |Ras Existing Cor e i
Fl& Withaut Proj

< Delete From Study =

Figure 9.24 Individual Simulation Shortcut Menu

selected simulation in a map window; edit the model alternatives
associated with the selected simulation; edit the name, description, and
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DSS mapping identifier of the selected simulation; compute; view the log
of the compute; rename; and, delete from the study the selected
simulation. The following sections provide further details on how to
create a simulation and the other commands available from the table.

Creating a Simulation
To create a simulation:

1. Asimulation on the table is the cell where an analysis period and
alternative intersect. In Figure 9.25, this intersection is the blue

| Analysis Periods

Alternatives
1993 Flood
Without Project Conditians
Creake Sirulakion

s

Figure 9.25 Alternative and Simulation Manager — Table

cell. Right-click on the cell, from the shortcut menu, click Create
Simulation. The Create New Simulation dialog box will open
(Figure 9.26).

H:H Create Mew Simulation

Marme: Without Project Conditions-1993 Flaod

Description: E]

F Part: WWithout Pr:1993 Flood

Alternative: yithout Project Conditions v

Analysis Period: | FEERRS T

Program Qrder | Default A Mewy...

Figure 9.26 Create New Simulation Dialog Box

2. Inthe Name box a default name has been generated by the WAT.
The default name for a simulation is the concatenation of the
alternative name, analysis period name, and an event name. You
can change this name, but it is recommended to use the default
name. In the Description box, you can enter a description
(optional, but recommended).

3. From the WAT the programs share data from a DSS file, the F-Part
of the pathnames informs the programs what simulation the
pathname belongs to. In the F Part box (Figure 9.26), a default
name has been generated by the WAT. This default name is the

9-15



Chapter 9 — Creating and Managing Simulations HEC-WAT User's Manual

first ten characters of the alternative name, the first ten characters of
the analysis period name, and the first ten characters of the event
name. You can change this name, but it is recommended to use the
default name.

Information is provided on what alternative and what analysis
period are being used for this simulation. This information is
displayed in the Alternative box and the Analysis Period box,
respectively (see Figure 9.26, page 9-15).

From the Program Order list (see Figure 9.26, page 9-15) you can
choose which program order is appropriate for this simulation. The
default program order is: HEC-HMS, HEC-ResSim, HEC-RAS,
and HEC-FIA. If the program order you want is not available, click
New, the New Program Order dialog box will open (see Figure
9.3, page 9-3). You can then define a new program order, save, and
then select from the Program Order list.

From the Create News Simulation dialog box (see Figure 9.26,
page 9-15) click OK, the dialog box will close. On the Alternative
and Simulation Manager (Figure 9.27), the cell that you right-
clicked in now contains the programs in your program order, and

) Analysis Periods
Alternatives
1993 Flood
HMS bt
) : " Fes5im w
Without Project Conditions RAG 3
FlA b

Figure 9.27 Alternative and Simulation Manager — Simulation with no
Model Alternatives

drop-down lists for each program so you can choose what model
alternatives to use for the simulation.

For each program you now need to select the appropriate model
alternative for the simulation. For example, in Figure 9.28, click
the RAS list, the RAS model alternatives that you imported are

Hms Run 1 s
FesSim StdOps b
RAS -
Fl&

Existing Conditions k
Lnsteady-Existing Conditio
Wiithout Project Caonditions

frarm Dam to Mauth

Figure 9.28 Model Alternative Selection - RAS

listed, select one. That name is now displayed in the table of the
Alternative and Simulation Manager (see Figure 9.23, page
9-14).

If you have more simulations to create, repeat steps 1-7 until you
have defined all your simulations for the study. Once you are
finished with defining simulations, your next step will be to
compute the simulations (Chapter 10).
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Viewing a Simulation
To view a simulation in a map window:

1. From the individual simulation shortcut menu (see Figure 9.24,
page 9-14), click Display in Map Window.

2. If there is not a map window open in the Desktop Pane (see
Chapter 3, Section 3.2.2, page 3-7), the simulation map window for
the simulation will open in the Desktop Pane. From the simulation
map window you can edit the stream alignment, view model
alternative results, and edit model alternatives that are associated
with a simulation. .

3. If amap window is open in Select Map X]
the Desktop Pane (see
Chapter 3, Section 3.2.2, page
3-7), tr_]e Select Map dialog @ [t i e
box (Figure 9.29) will open.
You can choose whether to
open the simulation map
window in the current map
window or in a new map

() Mew Map Window

window, click OK. The < >
Select Map dialog box will

close, and the simulation map 'L] [ﬂ
window for the selected Figure 9.29 Select Map Dialog Box

simulation will appear in the
Desktop Pane.

Editing the Model Alternatives of a Simulation
To edit the model alternatives associated with a simulation:

1. From the individual simulation shortcut menu (see Figure 9.24,
page 9-14), point to Edit Model, from the sub-menu (Figure 9.30)
click on the model alternative you wish to edit.

Analysis Periods

Alternatives 1993 Flood

HMS Run 1 v
) . . ResSim StdOpMoDiy s
Without Project Conditions RAS Existing Cor Display In Map Window. ..
Fla WWithout Proj Edit Madel. .. 4 B rom 1
Lun
HMs WOL_Run Edit Simulatian, . — .3
) ResSim StdOphoDiy B stdophaDiv
WHIBILETEE RAS Without Proj| i Compute Simulation L y
n fin | Existing Conditions
FI& Without Lewve Wiew Compute Log...
HME Run 3 = E Without Project Conditions
Resenoir Re-0 ResSim ReCpMoDiv

P |res Existing Cor Renane. .

FI& Without Praj

7 Delete From Study

Figure 9.30 Editing a Model Alternative
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2. The program associated with the model alternative that you selected
will open. For example, in Figure 9.30 (page 9-17), if you select
the model alternative Run 1, the HMS program will open.

3. You can now make changes to the selected model alternative, save,
and close the program associated with the model alternative. For
further details on the individual program editors, see Appendix I.

Editing a Simulation
To edit a simulation:

1. From the individual simulation shortcut menu (see Figure 9.24,
page 9-14), click Edit Simulation. The Simulation Editor will
open (Figure 9.31).

Ed Simulation Editor g|

Marne: Without Project Conditions-1993 Flood|
Description: -

Alternative: Without Project Conditions

Analysis Period: 1993 Flood

RunDirectory:  tydies_May2007\Bald_EaglsirunsWithout_Project_ Conditions\1 993_

F Part: wiithout Pr:1993 Flood

Frogram Alternative Last Computed
HME Fun 1 2BALIG2O07, 0751
ResSim StdOphoDiv 2BALG2O07, 0742
RAS Existing Conditions 28ALGRO07, 0752
FIA Without Project Canditions 28AUGZIO07, 0752

QK Cancel

Figure 9.31 Simulation Editor

2. You can edit the name, description, and F-Part associated with a
simulation. The editor also provides you with information on what
WAT alternative and analysis period are associated with the
simulation. The editor also provides information on what model
alternatives are being computed for the simulation.

3. Click OK, the Simulation Editor will close (Figure 9.31) and the
information you changed will be saved.

Computing a Simulation
To compute a simulation:
1. From the individual simulation shortcut menu (see Figure 9.24,

page 9-14), click Compute Simulation. The Compute Progress
dialog box will open (see Figure 9.32, page 9-19).
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Ed Compute Progress E'
Computing HMWS run Run 1 4
W
|Cnmpute Complete |
100%
Cverall

Figure 9.32 Compute Progress Dialog Box

2. From this dialog box you can see which model is computing for the
simulation and information from each model is displayed in the
Compute Progress dialog box (Figure 9.32).

3. When the compute is finished click Close, the Compute Progress
dialog box will close.

Viewing the Compute Log of a Simulation

To VIeW the-CompUte Iog B without_Praject_Conditions-1%9%3_Flood. log |Z||E|[g|
of a simulation, from the LB Q

individual simulation
shortcut menu (see Figure
9.24, page 9-14), click
View Compute Log. The

Saving ResSim time-series output b
Saving ResSim time-series output

ResSim Compute Complete

Saving output

SimUIationName'log ResSim Compute Complete
dla|Og bOX W|” Open Total Compute Time 21 Seconds.
(Figure 933) in the Computing RAS plan Existing Conditions 1
Steady Flow Simulation Yersion 4.0 Beta2
Desktop Pane (see Finished Steady Flow Simulation
H Total Computation Time =0 min 24.72 sec
Chapter 3’ Sec_tlon 322’ Computation rmessages written to; CDocuments and SettingsigOhecp
page 3-7). This contains RAS Compute Complete
. . . 0o seconds.
information regarding the
Computing FIAVWithout Project Conditions
CompUte for the SEIECted Copying Files to Run Directory w
simulation. This aEmEswm @ " T T Er

information is provided by - Figyre 9.33 SimulationName. log Dialog Box
each individual program

that was part of the compute.
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Saving a Simulation

To save a simulation, from the individual simulation shortcut menu (see
Figure 9.24, page 9-14), click Save. Any changes that have occurred to
the selected simulation will be saved by the WAT.

Renaming a Simulation

To rename a simulation:

1. From the individual simulation shortcut menu (see Figure 9.24,
page 9-14), click Rename. The Rename Simulation dialog box
will open (Figure 9.34).

EH Rename Simulation @

Mame: Yithout Praject Conditions-1933 Flclcld|

Description: [:]

[ O H Cancel ]

Figure 9.34 Rename Simulation Dialog Box

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

3. Click OK, a warning message will appear asking you if you really
want to rename the selected simulation. Click Yes, the warning
message and the Rename Simulation dialog box will close.

Deleting a Simulation

To delete a simulation, right-click on a simulation in the table, from he
individual simulation shortcut menu (see Figure 9.24, page 9-14), click
Delete From Study. A warning message will appear asking you if you
really want to delete the selected simulation. Click Yes, the intersection of
the alternative and analysis period/event that the simulation was associated
with will now be blank in table in the Alternative and Simulation

Manager (see Figure 9.25, page 9-15).

Toolbar

From the toolbar of the Alternative and Simulation Manager (see Figure

Simulation dialog box will open (see Figure 9.26, page 9-15). The steps
for creating a simulation are the same as in the Creating a Simulation,

under Section 9.4.1, page 9-15.
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Menu Bar
From the Menu Bar of the Alternative and Simulation Manager (see

Figure 9.24, page 9-14), you can create simulation, rename simulations,
and delete simulations.

Creating a Simulation
To create a simulation:

1. On the File menu, point to Simulation, and then click New, the
Create New Simulation dialog box will open (Figure 9.35).

EH Create Mew Simulation @
Mame: |
Description: [
F Part:
Alternative: without Project Conditions
Analysis Period: w
Brogram Order. | Default w ey
Events Cre.. | Simulation F Part

O | | |

oK Cancel

Figure 9.35 Create New Simulation Dialog Box

2. From the Analysis Period list, select an analysis period. Once an
analysis period is selected, the name, F part are created and the
dialog box changes. The dialog box is now similar to Figure 9.26
(page 9-15).

3. The steps for creating a simulation are the same as in the Creating
a Simulation, under Section 9.4.1, page 9-15.

Renaming Simulations

If you want to rename a simulation, but you want to choose from a list of
the developed simulations for a study:

1. On the File menu, point to Simulation, and then click Rename, the
Rename Simulation dialog box will open (see Figure 9.36, page
9-22).

2. From the Existing list (see Figure 9.36, page 9-22) select a
simulation, in the Rename box the name and description of the
selected simulation will appear.
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k4 Rename Simulation E|
Existing
mlarmne Descriptian
Resenmir Re-0p-1993 Flood =

Reseroir Re-0p-2004 Flood
Reservoir Re-0p-Frequency Base...
Rezeroir Re-0p-Period of Recard

without Levee-1993 Flood I

Without Levee-2004 Flood

Wlithant | awao_Frariaone Bacad

Rename

Marne: Without Levee-1993 Flood
Description: [:]

[ Fename H Cancel ]

Figure 9.36 Rename Simulation Dialog Box

In the Name box (Figure 9.36), enter the new name, and enter a
description in the Description box if needed (recommended).
Click Rename, a warning message will appear asking you if you
really want to rename the selected simulation. Click Yes, the
warning message and the Rename Simulation dialog box (Figure
9.36) will close.

Deleting Simulations

If you want to delete a simulation, but you want to choose from a list of
the developed simulations for a study:

1.

On the File menu, point to Simulation, and then click Delete, the
Delete Simulations dialog box will open (see Figure 9.37, page
9-23).

From the Existing list select a simulation, in the Delete box the
name and description of the selected simulation will appear.
Click Delete, a warning message will appear asking you if you
really want to delete the selected simulation. Click Yes, the
intersection of the alternative and analysis period/event that the
simulation was associated with will now be blank in the table on the
Alternative and Simulation Manager (see Figure 9.25, page
9-15).

9.4.2 Study Pane

The user can also create, edit, rename, and delete simulations from the
Study Pane (see Chapter 3, Section 3.2.2, page 3-5). This section of
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Eﬂ Delete Simulations
Existing
Marme

Resemoir Re-Op-19593 Flood
Resenmoir Re-0p-2004 Flood
Reseroir Re-Op-Fregquency B...
Reszemoir Re-Op-Period of Re...

Without Levee-1993 Flood
Without Levee-2004 Flood

Withmit | avoo-Framianey Rac

Delete
Mame:

Description:

Without Levee-1993 Flood

X

Description

[J

l

||

Delete Cancel I

Figure 9.37 Delete Simulations Dialog Box

the chapter describes how to perform these operations directly from the

Study Pane.

Simulations

The simulations shortcut menu (Figure 9.38) is available from the Study

Pane, by right-clicking on the folder Sim

ulations. This shortcut menu

will allow you to create, rename, and delete simulations. The following

sections provide further details.

= Bald Eagle
= ® Alternatives
- =3 wWithout Project Co

= wiithout P
[ wiithout Pro
Without Pr

Wilithomt Pred

=] Simulations (17

hioitions

> Delete !

Renarme, ..

Figure 9.3

Creating a Simulation
To create a simulation from the Study Pa

1. From the Study Tab, on the Study

8 Simulations Shortcut Menu

ne:

Pane, from the Simulations

folder, right-click on a simulation, from the simulations shortcut
menu (Figure 9.38), click New the Create New Simulation dialog

box will open (see Figure 9.35, pag

a Simulation, under Section 9.4.1,

e 9-21).

The steps for creating a simulation are the same as in the Creating

page 9-15.
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Renaming Simulations

If you want to rename a simulation, but you want to choose from a list of
the developed simulations for a study:

1. From the Study Tab, on the Study Pane, from the Simulations
folder, right-click on a simulation, from the simulations shortcut
menu (see Figure 9.38, page 9-23), click Rename. The Rename
Simulation dialog box will open (see Figure 9.36, page 9-22).

2. The steps for renaming a simulation are the same as in the
Renaming Simulations, under Section 9.4.1, page 9-21.

Deleting Simulations

If you want to delete a simulation, but you want to choose from a list of
the developed simulations for a study:

1. From the Study Tab, on the Study Pane, from the Simulations
folder, right-click on a simulation, from the simulations shortcut
menu (see Figure 9.38, page 9-23), click Delete. The Delete
Simulations dialog box will open (see Figure 9.37, page 9-23).

2. The steps for deleting a simulation are the same as in the Deleting
Simulations, under Section 9.4.1, page 9-22.

Individual Simulations

The individual simulation shortcut menu (Figure 9.39) is available from
the Study Pane, by right-clicking on a simulation name under the
Simulation folder. This shortcut menu will allow you to view the selected

l=# Eald Eagle 4
=% plternatives 4
—-ﬁ Withaut Project Conditions

=3 Simulations {12

----- Wiithout Project Conditions-19493 Flood
----- J.‘[ Without Project Conditions-2004 Flood Display In Map Window...
----- Without Project Conditions-Freguency |
----- Without Project Conditions-Freguency |
----- without Praject Conditions-Frequency | Edit Sirmulation. ..
----- Wiiithaut Project Conditions-Frequency |
----- Wiiithaut Project Conditions-Frequency |
----- without Project Conditions-Freguency | View Compute Log...
----- Wiiithaut Project Conditions-Frequency |
----- Without Project Conditions-Freguency |

----- e without Project Conditions-Period of R

" e without Project Conditions-Period of R| 3¢ Delste From Study
+5 h?:;:matlcwnhuut Project Conditions Properties. . I

Figure 9.39 Individual Simulation Shortcut Menu

Edit Model. ..

Campuke ]

Rename...

simulation in a map window; edit the model alternatives associated with
the selected simulation; edit the name, description, and DSS mapping
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identifier of the selected simulation; compute; view the log of the
compute; rename; and, delete from the study the selected simulation.

Viewing a Simulation

To view a simulation in a map window:

1.

From the Study Tab, on the Study Pane, from the Simulations
folder, right-click on a simulation, from the individual simulation
shortcut menu (see Figure 9.40, page 9-25), click Display in Map
Window.

The steps for viewing a simulation are the same as in the Viewing a
Simulation, under Section 9.4.1, page 9-17.

Editing the Model Alternatives of a Simulation

To edit the model alternatives associated with a simulation:

1.

From the individual simulation shortcut menu (see Figure 9.40,
page 9-25), point to Edit Model, from the sub-menu (see Figure
9.30, page 9-17) click on the model alternative you wish to edit.
The steps for editing the model alternatives associated with a
simulation are the same as in the Editing the Model Alternatives
of a Simulation, under Section 9.4.1, page 9-17.

Editing a Simulation

To edit a simulation:

1.

From the individual simulation shortcut menu (see Figure 9.40,
page 9-25), click Edit Simulation. The Simulation Editor will
open (see Figure 9.31, page 9-18).

The steps for editing a simulation are the same as in the Editing a
Simulation, under Section 9.4.1, page 9-18.

Computing a Simulation

To compute a simulation:

1.

From the individual simulation shortcut menu (see Figure 9.39,
page 9-25), point to Compute, from the sub-menu (see Figure 9.40,
page 9-26) you have two options for computing.

All will compute all of the programs associated with the program
order (see Section 9.2, page 9-1) of the simulation. The first
compute will compute all programs; any subsequent computes will
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Figure 9.40 Computing Through a Particular WAT Program

only compute the model that has changed. To force a recomputed
hold down the CTRL key when clicking All.

The other option is to compute the simulation through a particular
program alternative, stopping the compute process at that program.
For example, in Figure 9.40, if you only wish to compute the
simulation thru the ResSim alternative you would click
StdOpNoDiv, the compute would proceed through ResSim and then
stop. Once again, the first compute will compute through to the
selected program alternative, to force a re-compute hold down the
CTRL key when clicking the program alternative.

With either option (step 2 or 3) the Compute Progress dialog box
will open (see Figure 9.32, page 9-19). From this dialog box you
can see which program alternative is computing for the simulation
and information from each program alternative is displayed in the
Compute Progress dialog box.

If you want to stop the computation the selected simulation, from
the Compute Progress dialog box (see Figure 9.32, page 9-19),
click Cancel.

Once the computation is finished, click Close and the Compute
Progress dialog box will close (see Figure 9.32, page 9-19).

Viewing the Compute Log of a Simulation

To view the compute log of a simulation, from the individual simulation
shortcut menu (see Figure 9.39, page 9-25), click View Compute Log.
The SimulationName.log dialog box will open (see Figure 9.33, page
9-19) in the Desktop Pane (see Chapter 3, Section 3.2.2, page 3-7). This
contains information regarding the compute for the selected simulation.
This information is provided by each individual program that was part of

the compute.

Saving a Simulation

To save a simulation, from the individual simulation shortcut menu (see
Figure 9.39, page 9-25), click Save. Any changes that have occurred to
the selected simulation will be saved by the WAT.
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Renaming a Simulation
To rename a simulation from the Study Pane:

1. From the Study Tab, on the Study Pane, from the Simulations
folder, right-click on a simulation, from the individual simulation
shortcut menu (see Figure 9.39, page 9-25), click Rename. The
Rename Simulation dialog box will open (see Figure 9.34, page
9-20).

2. The steps for renaming a simulation are the same as in the
Renaming a Simulation, under Section 9.4.1, page 9-20.

Deleting a Simulation

To delete a simulation, from the Study Tab, on the Study Pane, from the
Simulations folder, right-click on a simulation, from the individual
simulation shortcut menu (see Figure 9.39, page 9-25), click Delete From
Study. A message will open asking you if you really want to delete the
selected simulation. Click Yes, the warning message will close and the
simulation will no longer appear under the Simulations folder.

Simulation Properties

The properties of a simulation include the name and description for the
Beta Version. For Version 1.0 properties that will be displayed are: WAT
alternative, analysis period, program order, and models and model
alternatives. To view the properties of a simulation:

1. From the Study Tab, on the Study Pane, from the Simulations
folder, right-click on a simulation, from the individual simulation
shortcut menu (see Figure 9.39, page 9-25), click Properties.

2. The Properties for SimulaitonName dialog box will open (Figure
9.41).

Properties for Without Project Conditions-1%%3 Flood

Marme: Without Project Conditions-1993 Flood

Cescription:

< >
Moadified Time: |Fri Sep 07 14:18:32 PDT 2007

File: CADocurnents and Settingsighecprbiby DocurmentsWAT_Studie
Class: hec2 wat. model WatSimulation

Figure 9.41 Properties for SimulationName Dialog Box
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9.5

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

Model Linking

The next step is to have the models of a simulation communicate with
each other. This is accomplished by linking (DSS mapping) the models
thru DSS and using a simulation name. From the WAT, the Model
Linking Editor (Figure 9.42) provides an easy way to link models
including observed data, and provides a mechanism where the linking will
have to be done once per alternative.

£ Model Linking Editor (=13}

Ele Help

B&E 4 ®
Simulation: Without Levee-1893 Flood
Model To Link: ResSim

Model Alternative: | StgopNoDiv

Location Parameter Input Fram LocationfParameter
Madel Model
Alternative
Sayers Inflow - Knowwn Flow Kniown Flowe OS5 File » [WiOL_Run Savers Inflow Jot- FLOWY e
Marsh Creek H - Known Flow Knawh Flow DSS File ~ |WOL_Run Marsh Creek HW - FLOW w
Beech Creek HW - Known Flow Known Flowe DSS File w [WWOL_Run EBeech Creek HVYW - FLOWY »
Local to Mill Hall - Known Flow Known Flow DSS File ¥ [WOL_Run Fishing Creek HW - FLOW hd
Fishing Creek HVW - Known Flow Ko Flomy D55 File ~ \WOL_Run Fishing Craek HYY - FLOWY v
Local to Confluence - Knowh Flow Kenor Flowy D55 File ~ [\WOL_Run Lock Haven LOC - FLOW v
Sayers-Pool - Lookback Elevation Lookback Elevation DSS File w | MiA BaldEanleHist.dss MSAYERELEVIITMNOWVIG. . w
Sayers-Main Gates - Lookback Release |Lookback Release |DSS File v |NIA BaldEanleHistdss MBLANCIFLOW/OTNOYT... v

Figure 9.42 Model Linking Editor

To access the Model Linking Editor, from the WAT main window, from
the WAT main window, from the WAT Tools toolbar, click & , the
Modeling Linking Editor will open (Figure 9.42). You can also access
the Model Linking Editor from the WAT main window in another
location. From the Edit menu, click Model Linking Editor, and the
Modeling Linking Editor will open (Figure 9.42).

Another way to access the Model Linking Editor is from the Alternative
and Simulation Manager (see Figure 9.23, page 9-14). From the Edit
menu, click Model Linking Editor; the Model Linking Editor will open
(Figure 9.42). Section 9.5.1 concentrates on accessing the Model Linking
Editor from the Alternative and Simulation Manager, but the concepts
are the same from wherever you access the Model Linking Editor in the
WAT.
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9.5.1 Model Linking Editor

To link models for a simulation:

1. From the WAT main window, from the WAT Tools toolbar (see
Chapter 3, Section 3.2.1, page 3-4), click ff. The Alternative
and Simulation Manager will open (see Figure 9.23, page 9-14).

2. On the Edit menu, click Model Linking Editor, the Model
Linking Editor will open (see Figure 9.42, page 9-28).

3. The linking of models is done by simulation, so from the
Simulation list you need to select a simulation.

4. Next, you need to select the model that you want to link, with the
default program order that would be ResSim, since the first program
is not linked. From the Model To Link list select the appropriate
model.

5. Since a simulation knows what model alterative is being used for a
specific model, once you make your model selection the Model
Alternative box will display the correct model alternative. The
table on the Model Linking Editor will fill in with information
provided from the model alternative (see Figure 9.42, page 9-28).

6. If the model alternative has not been linked to a model in the
program order, the WAT will default to what the previous linking
was for that model alternative. You will need to select the model
that ResSim will be receiving data from. From the Model Linking
Editor (Figure 9.43), on the table, under the Input From header, in
the Model column, for each location, from the Model list, select

£ bodel Linking Editor [ [=1[E3]

Elle Help

HE s =@
Simulation Without Levee-1993 Flood
Model Ta Link: ResSim

Model Alternative: | gtqophaDiv

Location Parameter Input From Location/Parameter
Mode| Model

Alternative
WOL_Run Sayers Inflow Jct- FLOW
WWOL_Run Marsh Creek HW - FLOW
WWOL_Run Beech Creek Hvy - FLOWY
WWOL_Run Fishing Creek HW - FLOWY
WWOL_Run Fishing Creek HW - FLOWY
WWOL_Run Lock Haven LOC - FLOWY
MNiA BaldEanleHist dss/ISAVER/ELEVNTNOY1 .
MNiA BaldEanleHist dssBLANC/FLOWIO1 NOW1

Sayers Inflow - Known Flow Known Flow Hh S
Marsh Cresk HW - Known Flow Known Flow HMS
Beech Creek HW - Known Flow Known Flow HMS
Local to Mill Hall - Known Flow Known Flow HMS
Fishing Creek HYW - Known Flow Known Flow Hh S
Local to Confluence - Known Flow Known Flow HMS
Sayers-Pool - Lookback Elevation Lookback Elevation OSS File
Sayers-Main Gates - Lookback Release Lookback Release OSS File

v
v
v
v
v
v
v
v

Figure 9.43 Model Linking Editor — ResSim Model Alternative Linked

from the choices available. Based on the program order, the
choices will include the available programs, the ability to link to a
DSS file, and a user defined choice (available Version 1.0).

7. If your Model to Link (Figure 9.43) is ResSim, then from the
Model list, select HMS. Once this selection is made, the Model
Alternative column will fill in automatically with the correct model
alternative; since this information is know by the simulation.
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If you have selected a model, now you need to provide the location
(common computation point) and parameter (e.g., FLOW, STAGE)

Location/Parameter column, from the list select the appropriate

complete (see Figure 9.43, page 9-29) and the linking for that one
Before proceeding to the next model, from the toolbar click Save,

Repeat Steps 5 thru 9 to complete the linking information for the

8.
information, the WAT has compiled a list of locations and
parameters from the model alternative. From the
location/parameter. You will need to repeat this step for all the
locations in the table, once you are finished, the table will be
model will be finished for the selected simulation.
9.
or on the File menu, click Save.
10.
rest of the programs set in the program order.
11.

If you have chosen to link to a DSS file, from the Model list, click
DSS File, a Select Pathname dialog box will open (Figure 9.44).
From this dialog box, find the appropriate DSS file, and then select
the correct pathname for the location in the table. Click Set

BaldEagleHist. dss - Select Pathname g@g|

File Wiew Display Options
= |d=E

File Hame: |[j=\q0hecpriibly DocumentsWAT_Studies_Mar2007\BaldEaglethmsidss\BaldEaglel
Pathnames Shown: 14 Pathnames Selected: 1 Pathnames in File: 729 File Size: 2875 KB

Search A W G| FLOW ¥ E hd
By Parts:  B: ¥ D ¥| F:|0BS i
Mumber Far.. ParbB Fart & FPart D frange FartE FartF

BEECH HW  |[FLCWY 25hov1 993 - 04Dec1 993 1HOUR 0BS -~

BEECH HW  [FLOW 24Moy] 993 - 080ec1993 DAY CBS
BEECH JCT  |FLCAWY 1HOUR OBS

ChY 1HOUR CBS
1HOUR OBS

1
2
3

HOUSE HA - FLOWY

5

5 LOCKH FLCWY 05Mow1 993 - 31Dec1993 THOUR 0BSs

7 MARSH HA - FLCWY 2501 9935 - 030ec1 993 1HOUR OBS

g MARSH Hy  [FLOW 01.Jan1934 - 11.Jan1934 104 0BS

] MILES JCT FLOWY 01 Moy 995 - 31 Dec1 993 1HOLUR OES bt
Set Pathname

Mo time window set.
Ready

Figure 9.44 Select Pathname Dialog Box

Pathname, the Select Pathname dialog box will close and on the
table on the Model Linking Editor, under the
Location/Parameter column for that location, the DSS filename
and the selected pathname will appear (see Figure 9.43, page 9-29).

Once you have completed the model linking step for all the programs for
that simulation, you can then establish model linking for other simulations.
After the model linking has been finished you are now ready to compute

simulations.
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CHAPTER 10

Computes and Alternative Analysis

10.1 Computing in HEC-WAT

Now that simulations have been defined, the linking of model alternatives
has been completed for the simulations, and model alternatives have been
imported into the WAT, you are now ready to compute. Once again the
WAT provides you with several ways to compute simulations. You can
compute a simulation individually, compute multiple simulations, or
compute through a specific program. For example if you want to compute
the simulation through the RAS model, the WAT would compute the
HMS, ResSim and RAS model alternatives for the simulation (see
Section 10.1.2, page 10-4). The following sections describe in detail how
you would compute simulations in the WAT.

10.1.1 Compute Manager

The Compute Manager (Figure 10.1) provides you with information on
the computes of simulations. The Compute Manager has a table which is
color coded so you can easily tell which simulations need to be computed,

Analysis Periods
Altarnativas Fraquency Baged Events Petiod of Record
1893 Flood 2004 Flood
2yr | sr | 10-9r| 2590 | s0-ye[ 100 | 2500 [ S004r | Historic | Global
‘Without Project Conditions [] [] Oolgolgo|og|l o [F1 O O
Without Levee |
Reserair Re-0p [F]
[ selectal | [ SelectOutorDate | [ Clear Gelection
Color Legend
1 Simulations out of 36 selected. [ o rote Eror
[ computed
I ! ever Cornputed
[ loutotDate
[ Mot Camputable
[[] Stop Compute on Failure Force Recampute
[ Compute ] [ Close

Figure 10.1 Compute Manager

which simulations have errors, which simulations have been computed,
which simulations have had changes made and need to be re-computed,

10-1



Chapter 10 — Computes and Alternative Analysis HEC-WAT User's Manual

and, which simulations that are not computable, because something is
incomplete. Also, from the Compute Manager (see Figure 10.1, page
10-1) you can select individual simulations, multiple simulations, or all
simulations for computation.

From the WAT you can access the Compute Manager from several
different places. From the WAT main window, on the Compute menu,
click Compute Manager, or, from the Management Tools toolbar, click
X | either way open the Compute Manager (see Figure 10.1, page 10-1).

Another way to access the Compute Manager is from the Alternative and
Simulation Manager (Figure 10.2). From the Toolbar, click . The
steps below assume you access the Compute Manager from the
Alternative and Simulation Manager, but the concepts are the same
from wherever you access the Compute Manager in the WAT.

Figure 10.2 Alternative and Simulation Manager
To compute simulations:

1. Fromthe WAT main window, from the Management Tools toolbar
(see Chapter 3, Section 3.2.1, page 3-4), click . The Compute
Manager will open (see Figure 10.1, page 10-1).

2. To compute all simulations click Select All (Figure 10.3), a green
checkmark will appear for all simulations in the table on the
Compute Manager (see figure 10.1, page 10-1).

| selectal | | selectoutorDate | | Clear Selection |

35 Simulations out of 36 selected.

[ stop Compute an Failure Force Recompute Compute Logs

Figure 10.3 Compute Manager — Compute Commands for Simulations

3. To compute individual simulations, click on the cell in the table that
represents an individual simulation.
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10.

To clear selecting simulations, click Clear Selection (see Figure
10.3, page 10-2), any green check marks will no longer display on
the table.

To compute all simulations that are out-of-date, click Select Out-
of-Date, the WAT will select all simulations that are out-of-date.
After selecting a single simulation or multiple simulations, click
Compute. The Compute Progress dialog box will open (Figure
10.4). From this dialog box you can see which model is computing
for the simulation and information from each model is displayed in
the Compute Progress dialog box.

Ed Compute Progress E|
Computing HMS run Run 1 -
W
Compute Complete

Figure 10.4 Compute Progress Dialog Box

If a simulation has been previously computed and only one model
has changed, when you re-compute, the previous models that did
not change will not be re-computed. If you want the whole
simulation to re-compute, click Force Recompute (see Figure 10.3,
page 10-2), the Compute Progress dialog box will open (Figure
10.4) and all models associated with the selected simulation will re-
compute.

If you want to stop the current computation of a simulation, from
the Compute Progress dialog box, click Cancel. Remember this
only cancels the compute of the active simulation, if you have
multiple simulations selected, the next simulation will start
computing.

If during a compute that has multiple simulations, if one of the
simulations fails, the WAT will compute the other simulations. If
you want the WAT to stop when any simulation fails, click Stop
Compute on Failure.

Once the computation is finished, click Close and the Compute
Progress dialog box will close (Figure 10.4).
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11. If you wish to view the logs of simulations that have computed,
click Compute Logs. The Select Log File dialog box will open
(Figure 10.5). From the Existing box, select the simulation you
wish to view the log file of the last compute for that simulation,

click Open.
Existing
MHame Description

Without Project Conditions-1993 Flood _ e
Without Project Conditions-2004 Flood

Without Project Conditions-Frequency ...

Without Project Conditions-Frequency ...

Without Project Conditions-Frequency ...

Without Project Conditions-Frequency ...

Wilithinnt Praiact manditinne-Framancw

Load

Mame: Without Project Conditions-1893 Flood
Description: E]

[ Qpen H Cancel ]

Figure 10.5 Select Log File Dialog Box

. e imu a ion ame. [ Without_Project_Conditions-1993_Flood. log =T
12. The SimulationN 7 X
log dialog box will » BB Q
Open (Flgure 106) in Saving ResSim time-series output 5
the DeSktOp Pane Saving ResSim time-series output
(See Chapter 31 ResSim Compute Complete
Section 3.2.2, page Saving outout
3-7). This contains Totel Compute Time 21 Sacends,
|nf0rmat|0n regardlng Computing RAS plan Existing Conditions
the Compute for the Steady Flaw Simulation Yersion 4.0 Beta2
. . Finished Steady Flow Simulation
selected simulation. Tatal Camputation Time = 0 min 24.72 sec
- . - - Computation messages written to: C\Documents and SettingsigOhecpl
ThIS |nf0rmat|0n IS RAS Compute Complete
provided by eaCh Took 25 seconds.
1 /I c ting FIAWithout Project Conditi
individual program | comang o comtors |
that was part of the T Lo T
compute.

Figure 10.6 SimulationName.log Dialog Box
15.  Once you have

completed your computations, click Close, the Compute Manager
will close (see Figure 10.1, page 10-1).

Now that you have successfully computed simulations, you can now setup
comparing and reviewing results. Section 10.2 (page 10-7) reviews the
WAT mechanism for comparing results.
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10.1.2 Study Pane

From the Study Pane (see Chapter 3, Section 3.2.2, page 3-6) of the WAT
you can compute a simulation individually or compute a simulation
through a specific program. For example if you want to compute the
simulation through the RAS model, the WAT would compute the HMS,
ResSim and RAS model alternatives for the simulation. The following
two sections detail how to compute a simulation from the Study Pane.

Compute an Individual Simulation
To compute an individual simulation:
1. From the Study Tab, on the Study Pane (Figure 10.7), expand the

Alternatives folder, expand the folder of the alternative you wish to
compute simulations from (e.g., Without Project Conditions),

l& EBald Eagle 4

=% Altematives 3
-4 Without Project Conditions

=3 Simulations (12)

""" Without Project Conditions-1993 Flog|

------ & Without Project Conditions-2004 Flo

------ Without Project Conditions-Freguency Edit Model... »

------ Without Project Conditions-Freguency Edit Simulation. ..

------ Without Praject Conditions-Freguency
------ WithouthjectConditions-Frequencsm
------ Without Praject Conditions-Fraguency Wigw Compute Log... QRunl
------ Without Project Conditions-Freguency
------ Without Project Conditions-Freguency
------ Without Project Conditions-Freguency Rename...
e wiithaut Project Conditions-Period of | ¥ Delete From Study

------ J{ Without Praject Canditions-Period af b
-5 Schematic:without Project Conditions Properties...

TS M

Figure 10.7 Study Pane — Simulation Shortcut Menu

Display In Map Window...

B stdopnapiv
@ Existing Conditions
E ‘Without Project Conditions

expand the Simulations folder. Right-click on the simulation you
wish to compute, for example in Figure 10.7, right-click on Without
Project Conditions-1993 Flood. From the shortcut menu, point to
Compute, click All, the WAT will compute all of the programs
associated with the program order (see Chapter 9, Section 9.2, page
9-1) of the simulation. The first compute will compute all
programs; any subsequent computes will only compute the model
that has changed. To force a re-compute hold down the CTRL key
when clicking All.

2. The Compute Progress dialog box will open (see Figure 10.4, page
10-3). From this dialog box you can see which program alternative
is computing for the simulation and information from each program
alternative is displayed in the Compute Progress dialog box.

3. If you want to stop the computation the selected simulation, from
the Compute Progress dialog box (see Figure 10.4, page 10-3),
click Cancel.

10-5



Chapter 10 — Computes and Alternative Analysis HEC-WAT User's Manual

Once the computation is finished, click Close and the Compute
Progress dialog box will close (see Figure 10.4, page 10-3).

If you wish to view the log of the simulation that has computed,
from the simulation shortcut menu (see Figure 10.7, page 10-5),
click View Compute Log. The SimulationName.log dialog box
will open (see Figure 10.6, page 10-4) in the Desktop Pane (see
Chapter 3, Section 3.2.2, page 3-7). This contains information
regarding the compute for the selected simulation. The information
is provided by each individual program that was part of the
compute.

Compute a Simulation through a Specific Program

To compute a simulation through a specific program:

1.

From the Study Tab, on the Study Pane (see Figure 10.7, page
10-5), expand the Alternatives folder, expand the folder of the
alternative you wish to compute simulations from (e.g., Without
Project Conditions), expand the Simulations folder. Right-click on
the simulation you wish to compute, for example in Figure 10.7,
right-click on Without Project Conditions-1993 Flood. From the
shortcut menu, point to Compute, select which program you want
the simulation to compute through.

For example, in Figure 10.7 (page 10-5), if you only wish to
compute the simulation thru the ResSim model alternative you
would click StdOpNoDiv, the compute will proceed through
ResSim and then stop. Once again, the first compute will compute
through to the selected program alternative, to force a re-compute
hold down the CTRL key when clicking the program alternative.
The Compute Progress dialog box will open (see Figure 10.4, page
10-3). From this dialog box you can see which program alternative
is computing for the simulation and information from each program
alternative is displayed in the Compute Progress dialog box.

If you want to stop the computation the selected simulation, from
the Compute Progress dialog box (see Figure 10.4, page 10-3),
click Cancel.

Once the computation is finished, click Close and the Compute
Progress dialog box will close (see Figure 10.4, page 10-3).

If you wish to view the log of the simulation that has computed,
from the simulation shortcut menu (see Figure 10.7, page 10-5),
click View Compute Log. The SimulationName.log dialog box
will open (see Figure 10.6, page 10-4) in the Desktop Pane (see
Chapter 3, Section 3.2.2, page 3-7). This contains information
regarding the compute for the selected simulation. The information
is provided by each individual program that was part of the
compute.
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Now that you have successfully computed simulations, you can now setup
comparing and reviewing results. Section 10.2 reviews the WAT
mechanism for comparing results.

10.2 Alternative Analysis

How can you compare with-project and without-project losses? How are
urban flood damages in a particular impact area reduced by each of three
alternative projects? For the alternative that most reduces crop losses, are
urban losses increased? What percentage of the projected flood damages
is prevented if a given project is implemented? One of the basic
objectives of the WAT is to view and compare alternative results from a
single interface.

After the computations are completed, you will be able to view and
compare alternative results directly from simulation map windows. The
user will select the alternative(s) for comparison from the WAT, through
the Result Comparison Manager (see Section 10.2.1). Once the
selection(s) is made, you will then be able to select any hydrologic object
or element (computation points, reservoirs, river reaches, impact areas,
Ccross sections, storage areas etc.) on a simulation map window and a list
of tabular or graphical output will be available. Selecting the table or
graphic of choice, the WAT will then find that output from the appropriate
program and display the result. The user could be oblivious to which
model the results came from.

Rearranging the alternatives is important because the comparisons you
make consider the first alternative to be the base alternative. The WAT
uses whichever alternative you designated as primary as the base
alternative. Most of the time, this will be your Without Project Condition
alternative. After you arranged your alternatives for comparison, the
WAT provides access to several graphs and reports from the individual
models that will compare alternative results.

10.2.1 Result Comparison Manager

The Result Comparison Manager (see Figure 10.8, page 10-8) provides
you with the capability to compare results easily from within the WAT.
The Result Comparison Manager has a table which is color coded so
you can easily tell which simulations need to be computed, which
simulations have errors, which simulations have been computed, which
simulations have had changes made and need to be re-computed, and,
simulations that are not computable, because something is incomplete.
Also, from the Result Comparison Manager you can select individual
simulations, multiple simulations, or all simulations for comparison.
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Figure 10.8 Result Comparison Manager

From the WAT you can access the Result Comparison Manager from
the WAT main window, on the Results menu, click Result Comparison
Manager, or, from the Management Tools toolbar, click = |, either way
the Result Comparison Manager will open (Figure 10.8)

To setup comparing results:

1.

From the WAT main window, from the Management Tools toolbar
(see Chapter 3, Section 3.2.1, page 3-4), click ® |, the Result
Comparison Manager will open (Figure 10.8).

To compare all results, click Select All, a green checkmark will
appear for all simulations.

To compare individual simulation results, click on the cell in the
table that represents an individual simulation.

To clear selected simulations, click Clear Selection, green check
marks will no longer display on the table.

When you select the first simulation, the alternative associated with
that simulation will become the primary or base alternative in the
available comparison graphs and reports. A "P" will appear in the
cell of the selected simulation. For example, in Figure 10.8, the
simulation for the Without Project Conditions alternative and 1993
Flood analysis period will be the primary alternative in comparison
graphs and reports.

In the WAT you can save your selections of alternatives to view in
an analysis group. An analysis group is just a way to group
alternative/analysis period sets together with a name. There is a
default analysis group which is your selection without specifically
saving an analysis group.

To save your selection to an analysis group, select the
alternatives/analysis periods you wish to compare, in the
Create/Edit Analysis Groups box (Figure 10.8), click New, the
Create New Analysis Group dialog box will open (see Figure
10.9, page 10-9).

Enter an analysis group name in the Name box, and an optional
description in the Description box, click OK. The Create New
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Analysis Group dialog box (Figure 10.9) will close. From the list
located in the Create/Edit Analysis Groups box, the new analysis
group will appear.

Create New Analysis Group @

Marme: |

Description: ~

[ Ok H Cancel ]

Figure 10.9 Create New Analysis Group Dialog Box

11. Once you have set up the alternative/analysis periods you want to
compare, close the Result Comparison Manager (see Figure 10.8,
page 10-8).

Now to complete your alternatives analysis, open a simulation map
window, and from the schematic right-click on a model element, from that
shortcut menu select a model graphic or report. When either a graphic or
report opens, you should be able to view all the alternatives that were
selected for that analysis group and proceed with your alternative analysis.
Also, from the Results menu, you can select reports from the various
models that will display comparison results.

10.2.2 Analysis Tab

The Analysis Tab (see Figure 10.10, page 10-10) provides a view for
comparing results for the selected analysis group. You can select which
alternatives to compare, which alternative will be the "base" alternative,
and select analysis groups.

In the Study Pane (see Chapter 3, Section 3.2.2, page 3-6) of the Analysis
Tab, is a list of the simulations that are associated with the selected
analysis group. From the list at the top of the Study Pane you can select
which analysis group you wish to view in the simulation map window.

The simulation that is in bold is the base or primary alternative, and is
usually listed first. However, by using the up and down arrows at the
bottom of the Study Pane, you can re-arrange the order of the simulations.
You can also turn-off simulations for viewing by clearing the selection by
the name, and then graphics and reports will no longer display that
simulation. Also from the Analysis Tab, you can create, delete and edit
analysis groups.
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Figure 10.10 Analysis Tab

Creating an Analysis Group
To create an analysis group from the Analysis Tab:

1. From the Analysis Tab (Figure 10.10), on the Study Pane (see
Chapter 3, Section 3.2.2, page 3-6), click|= .

2. The New Analysis Group dialog box will open (10.11). Enter an
analysis group name in the Name box, and an optional (but
recommended) description in the Description box, click OK. The
New Analysis Group dialog box will close.

i New AnalysisGroup [zl
Marme: | |
Description: | E]|

Directary: |b:1DDcuments and SettingsigOhecprbify DncumentleA‘EH

[ Ok l ’ Cancel ]

Figure 10.11 New Analysis Group Dialog Box

3. The name of the new analysis group will appear in the list at the top
of the Study Pane. The Study Pane will be blank; you will need to
edit the analysis group to add simulations to the analysis group.
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Deleting an Analysis Group

To delete an analysis group from the Analysis Tab:

1.

From the Analysis Tab (see Figure 10.10, page 10-10), on the
Study Pane, from the list at the top of the Study Pane (see Chapter
3, Section 3.2.2, page 3-6), select the analysis group you wish to
delete.

Click @ a warning message will appear asking you if you really
want to delete the selected analysis group. Click Yes, the warning
message will close, and the analysis group will be removed from
the list and the study.

Editing an Analysis Group

To edit an analysis group from the Analysis Tab:

1.

From the Analysis Tab (see Figure 10.10, page 10-10), on the
Study Pane, from the list at the top of the Study Pane (see Chapter
3, Section 3.2.2, page 3-6), select the analysis group you wish to
edit.

Clickl=], the Selection Editor will open (Figure 10.12). From the
Available box, select the simulations you wish to add to the
analysis group, click Add. The selected simulations will now

Selection Editor, @

Hvailahle Selected

Reservoir Re-Op-1993 Flood ~ Without Project Conditions-1993 Flood

Reservoir Re-Op-2004 Flood Without Levee-1993 Flood

Reservoir Re-Op-Frequency Based Events-10-yr

Reservoir Re-0p-Frequency Based Events-100-yr »

Reservaoir Re-0p-Frequency Based Events-2-yr

Resermir Re-Op-Fraquency Based Events-25-yr 4
Reservoir Re-Op-Freguency Baged Events-250-yr

Resenvoir Re-0p-Frequency Based Events-5-r

Reservoir Re-0p-Frequency Based Events-50-yr

Reservoir Re-0p-Frequency Based Events-500-yr
Reservoir Re-Op-Period of Record-Historic

Without Levee-2004 Flood

Without Levee-Freguency Based Events-10-yr v

< »

Figure 10.12 Selection Editor

appear in the Selected box. You can order the simulations in the
Available box by selecting the simulation you wish to move up or
down in the list, and clicking Up or Down to move the simulation
in the list.

To remove simulations from an analysis group, from the Selected
box, select the simulations you no longer want associated with the
selected analysis group, click Remove. The selected simulations
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will no longer appear in the Selected box (see Figure 10.12, page
10-12), and will appear now in the Available box.

Once you have decided on the simulation for the selected analysis
group, click OK. The Selection Editor will close, and the changes
you have made to the analysis group will appear on the Study Pane
of the Analysis Tab.

10.2.3 Viewing Results

Now that you have setup the alternatives that you would like to compare,
from the map window containing the primary alternative you can select
any hydrologic object or element and a list of tabular or graphical output
will be available. The available output is from the programs executed in
the selected simulations. More detail on available results from the WAT
is discussed in Chapter 11. The following is an example of a report and
graphical image that compares alternatives results.

To view the FIA Comparison Report:

1.

From the Analysis Tab (see Figure 10.10, page 10-10), on the
Desktop Pane (see Chapter 3, Section 3.2.2, page 3-7), from the
simulation map window, zoom in on a particular part of the
schematic.

After zooming in, right-click on a cross section, a shortcut menu
will appear (Figure 10.13). The shortcut menu will list the model
elements that it can find in the area where you right-clicked. For

Edit Properties

Alkernative Report 1

Cross Section k

E Impact Reponse Repark

Figure 10.13 Model Results from Schematic - FIA

example, in Figure 10.13, you right-clicked on a cross section, but
there is also an impact area within that area, so the shortcut menu
lists impact area (FIA result) and cross section (RAS result).

To view FIA results at an impact area, point to Impact Area, click
on Comparison Report. The Compare Alternatives Report —
StudyName dialog box will open (see Figure 10.14, page 10-13).
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Compare Alternatives Report - Bald_Eagle

Base Alternative: [without Projeet Gonditians | View By [Impact Area v]

Cormparison Alternatives: |thnut Levee ‘%‘

Urban | strugture | Population | Agriculture

Bald_Eagle
Urhan Damage Summary
Urban Price Index: 1.0 Urban Price Index Date: 1998

Flood Damage Flood Damage Flood Damage

Impact Area Damage Ease: Withaut Project Conditions Without Levee Ease - Without Levee
Narme Category (§1000) (§1000) ($1000)

High Uensity Hesidential Daveloped

3

Low Density Residential Developed

Undeveloped Open Space

Sub-Tatal

Coftage Area eveloped Open Space

High Density Commercialfindustrial

High Density Residential Developed

Low Density Residential Developed 4!
ndeveloped Open Space

=
&

Sub-Total 4
Eagleville Developed Open Space
High Density Commercialindustrial

N Y S S SN S A I R Y
=
&

N Y S R SN S A I R EY

High Density Residential Developed
Low Density Residential Developed
Undeveloped Open Space
Sub-Total

Guolf Course Area Developed Open Space

High Density Cormmercialindustrial
High Density Residential Developed
Low Density Residential Developed
Undeveloped Open Space
Sub-Tatal

L el Hzan Dzwalnnad Onan Sr
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~

[ Print. H Save To File H Close ]

Figure 10.14 FIA Compare Alternatives Report — StudyName
Dialog Box

This report is from FIA, and compares the damages for each
alternative, and in the last column of the report is the difference in
flood damage (benefit).

Click Close, the Compare Alternatives Report — StudyName
dialog box (Figure 10.14) will close.

To view RAS results at a cross section, right-click on a cross
section, a shortcut menu will appear (Figure 10.15). The shortcut
menu will list the model elements that it can find in the area where

i, | Cross Section Table

PN ) gl
L !

Figu 10.15 Model Results from Schematic - RAS

you right-clicked. To view RAS results, point to Cross Section,
click on Cross Section Plot. The Cross Section dialog box will
open (see Figure 10.16, page 10-13).

This plot is from RAS, and contains results for both alternatives that
were selected for comparison. For further details on the

information contained in this plot, please see the RAS User's
Manual.
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7. From the File menu, click Exit, the Cross Section dialog box
(Figure 10.16) will close.

Cross Section g@ X|

Eile Options Help

River [Bald Eagle Cresk BT +e Reload Data

Fleach: |Lake toLack Hav ~| Fiversta: [15100 BR D -l 4
Bald Eagle Cr. for the WCDS Project Plan: 1) Uithout L=:1993 Flood:RAS  8/10/2007  2) Without Pr:1883 Flood:RAS  9/10/2007 J
U5, Route 220 Bridge - Upper End
065 | 04 | 09 }
620 o

T TR D W & A Mo TR
S TR O T o PR ot A
7 oD -l PR o A
S TR TR DD T o I B o TR

{75 CHDE 21550 D - Wikl PrS6a Floed s

Elevation (1)

520
a

200 400 600 &00 1000 1200 1400

Station (ft) J
Figure 10.16 RAS Cross Section Dialog Box
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CHAPTER 11

Model Results

11.1 Overview

To view model results in HEC-WAT, you must have at least one
simulation map window open. Results will display for the active
simulation map window by model alternatives that are associated with the
simulation. Results are available either interactively from the schematic
(Section 11.2) or from the WAT main window (Section 11.3, page 11-10).

11.2 Schematic

From the active simulation map window you can access model results
from the model elements that are available on the map window. If you
hover over a model element, the tooltip that appears (Figure 11.1) will list
what model information is available for that particular model element. For
example, in Figure 11.1, at the junction there is possible information from
ResSim, there must be a cross section in the area, and a reach element that
is recognized by ResSim, HMS, and RAS.

Junction
Ressim: Mill Hall
Cross Section
RAS: 20563, 77
Reach

Ressim: Mill Hall to Fishing Ck, ot
HMS: BEECH-FISHI

RAS: Lake ko Lock Hav ResSim! Fishing Ck Jct ko Bald Eagle Total
< HMS: FISHI-SUS0LU
\ RAS; Lake to Lock Hav

PN

Figure 11.1 ToolTip Information from Schematic (Simulation Map Window)

To access model results, right-click on a model element, you will get a
shortcut menu (see Figure 11.2, page 11-2) that will provide access to the
model results. The WAT searches for all available model results in the
area that you right-clicked on, so the shortcut menu will usually have
results for all model elements that were found in the area. Results can
either be reports or graphical output that is available from the individual
models. For example, in Figure 11.2 (page 11-2), right-clicking at a reach,
the WAT provides results from ResSim, HMS, and RAS.
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11.2.1 HMS

Juncnun
) Reach
----'- =
—
= Plot

W Tirme-Series Table
W Surnrmary Table
m Profile Plot

E,EH Profile Table

Figure 11.2 Model Result Shortcut Menus

Whether you are right-clicking on a subbasin element, junction element,
reach element, or sink element, from the schematic there are three HMS
model results you can view. The following section describes those results.

Graph

To view graphical results from HMS:

1. From the simulation map window, right-click on an HMS model
element on the schematic, a shortcut menu will appear. For
example, in Figure 11.3, par——
you have right-clicked "

on a subbasin element, 5.bbasin p

from the shortcut menu, B Graph
point to Subbasin, click = L3
Graph. ﬁ Time-5eties Table
2. The Graph for | Summary Table ..
Subbasin "'subbasin - e
name™ dialog box will Figure 11.3 HMS Model Result Shortcut
Menu

open (see Figure 11.4,
page 11-3). In the Beta version of the WAT, this dialog box might
open behind the WAT for the first time. Once you bring the dialog
box to the front, then after that the dialog box will open in front of
the WAT.

3. The graphical output displayed is from the HMS model and is
discussed in detail in the HMS User's Manual.

4. To close the Graph for Subbasin "'subbasin name™ dialog box
(see Figure 11.4, page 11-3) cllck.

11-2



HEC-WAT User's Manual Chapter 11 — Model Results

Graph for, Subbasin “Lock Haven LOC*

0.007 L ¥ T

0.10
0.20
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0.40

Pracip (M)
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2,000
1,500
1,000

Flaw (CFS)

5004

DIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
28 30 2 4 B 8 10 12 14 16 18 20 22 24 26 23 30
Moyt 393 Dec1993
Legend
B rncRon 1 Bement:LOCE HAVEN LOC Result:Incremental Precipitation
B Run:RUN 1 Bement:LOCK HAVEN LOC Result:Precipitation Loss
Fun:RUN 1 Bement:LOCK H&YEN LOC Result: Outflow
— — — Run:RUMN 1 Bement:LOCK HAWEH LOC Result:Bazeflom

Figure 11.4 HMS - Graphical Results from Schematic

Time-Series Table

1. From the simulation map window, right-click on an HMS model
element on the schematic, a shortcut menu will appear. For
example, in Figure 11.3 (page 11-2), you have right-clicked on a
subbasin element, from the shortcut menu, point to Subbasin, click
Time-Series Table.

2 . The TI me_serles <4 Time-Series Results for Subbasin “Lock Haven LOC*
ReSUItS for Project: Bald_Eagle
. ™ . Rum: Run 1 Subbasin: Lock Haven LOC
SUbbaSIn SUbbaSIn Start of Run!  Z6Mov1993, 06:00 EBiasin Maodel: Eald_Eagle
. End of Run:  31Dec1993, 00:00 Meteorologic Model:  gagelnterpd3
name" dlalog box Compute Time: 30Jul2007, ‘14:05:25 Control Sp?aclﬁcatlons: 20393 F
WI II Open (Flgure Date Time | Precip | Loss | Excess | Direct Flow | Baseflow | Total Flow
my | | (CFs) (CF3) (CF3)
115) |n the Beta 26M0v1993  |06:00 0.0 1766.0 | 1766.0 &
: 26MNov1993  [07:00 | 0.00 | 0.00 | 0.00 0.0 1759.9 | 1759.9
Version Of the WAT, 26Mov1993  |0B:00 | 0.00 | 0.00 | 0.00 0.0 1753.8 | 1753.8
. . . 26MNov1993  [09:00 | 0,00 [ 0,00 [ 0.00 0.0 17477 | 17477
thlS dlalog bOX mlght 26MNovi993  [10:00 | 0.00 | 0.00 | 0.00 0.0 17416 | 17416
h 26MNov1993  [11:00 | 0.00 | 0.00 | 0.00 0.0 17356 | 1735.6
Open behlnd the ZeMovl9e3  1m00 | 000 | 0.00 | 0.00 0.0 1729.6 | 17296
. 26MNov1993  [13:00 | 0.00 | 0.00 | 0.00 0.1 17236 | 17237
WAT for the f|rst 26Mov1993  [14:00 | 0.00 | 0.00 | 0.00 0.4 1717.6 | 1718.0
. . 26MNov1993  [15:00 | 0.00 | 0.00 | 0.00 0.6 17116 | 17122
time. Once yOU bﬂng 26Mov199E  (16:00 | 000 | 0.00 | 0.00 07 1705.7 | 17064
. 26MNov1993  [17:00 | 0.00 | 0.00 | 0.00 0.6 1699.8 | 1700.4
the d|a|og box to the 26Novi993  |18:00 | 000 | 0.00 | 0.00 07 1693.3 | 16946
26MNov1993  [19:00 | 0,00 | 0.00 | 0.00 0.6 1688.0 | 1688.7
front, then after that Z6Hov199E 2000 | 0.00 | 0.00 | 0.00 06 16822 | 1682.8
. . 26MNov1993  [21:00 | 0.00 | 0.00 | 0.00 0.6 1676.3 | 1676.9
the d|a|og bOX W||| 26Mov1993  [22:00 001 [ 0.00 [ 0.0t 0.6 1670.5 1671.1
. 26MNov1993  [23:00 | 001 | 0.00 | 0.01 0.6 16647 | 1665.4
Open N front Of the 27Mov1993  [00:00 000 [ 0.00 [ 0.00 1.7 1658.9 ee0.1
ST B e Ew] vecnn | vecc e
WAT.

3. Thereport displayed Figure 11.5 HMS Report — Time-Series
is from the HMS Results from Schematic
model and is
discussed in detail in the HMS User's Manual.
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4. To close the Time-Series Results for Subbasin *'subbasin name™
dialog box (see Figure 11.5, page 11-3) click .

Summary Table

1. From the simulation map window, right-click on an HMS model
element on the schematic, a shortcut menu will appear. For
example, in Figure 11.3 (page 11-2), you have right-clicked on a
subbasin element, from the shortcut menu, point to Subbasin, click
Summary Table.

2. The Summary Results for Subbasin *'subbasin name’" dialog box
will open (Figure 11.6). In the Beta version of the WAT, this
dialog box might open behind the WAT for the first time. Once
you bring the dialog box to the front, then after that the dialog box
will open in front of the WAT.

B8 Summary Results for, Subbasin “Lock Haven LOC* Q@@

Project: Bald_Eagle
Sirmulation Fun: Run 1 Subbasin: Lock Haven LOC

Start of Run:  26Mov1993, 06:00 Basin Maodel: Bald_Fagle
End of Run:  31Dec1993, 00:00 Metearologic Model:  gagelnterp33
Compute Time: 30Jul2007, 14:05:25 Control Specifications: now33

volume Units: (3 I8 () AC-FT
Computed Resulks

Peak Discharge :  2507.5 (CFS) Drate)Time of Peak Discharge @ 28Mov1993, 06:00

Total Precipitation : 4,76 (IM} Total Direct Runoff ; 4,76 (IM)
Total Loss : 0,00 (TN Total Baseflow ; 55,54 (IM)
Total Excess ; 4,76 (I} Discharge ; &0,30 (IM)

Figure 11.6 HMS Report — Graphical Results from Schematic

3. The report displayed is from the HMS model and is discussed in
detail in the HMS User's Manual.

4. To close the Summary Results for Subbasin **subbasin name"*
dialog box (Figure 11.6) click [&3].

11.2.2 ResSim

When right-clicking on a reservoir element, junction element, or reach
element, from the schematic there are several ResSim model results you
can view. The following sections describe those results.

Reservoir Element

Release Decision Report

The Release Decision Report provides the decision information that the
ResSim model alternative reached. The report shows the rules that
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governed these decisions. For further details on the Release Decision
Report see the ResSim User's Manual.

To view the Release Decision Report:

1. From the
simulation map
window, right-
click on a
reservoir on the
schematic, a
shortcut menu

Impack Area b

Re ir ]

W|” appear :I Plat Releases
I(:Flgurfhllj)- :I Plok Operations i

rom the - r
shortcut menu Figure 11.7 ResSim Model Result for a Reservoir -
point to Shortcut Menu

Reservoir, click
Release Decision Report.
2. The Release Decision Report will open (Figure 11.8).

% Release Decision Report: Sayers

File
Alternative: StdOpMaDiv
Run: Without Pr:1993 Flood:ResSim
Lookhack: 26 Maov 1993, 0600
Start Time: 26 Mov 1993, 0700
End Time: 31 Dec 1993, 0000
Rule Key. GC=Guide Curve, RO=Release Override, EO=Elevation Override, ZB=Zone Boundary
Sayers
Date-Time Active Zone et Inflow (cfs) Sayers -Dam -Dam |
Eley (ft) Active Rule Active Rule Unecontr
Flowe {cfs) Flowe {cfs) Flow
-~
26MNoy1 983, 07:00 6l0.13 10,940.00 255.00 255.00
Conzervation MinFelease MinFeleazse
26MNoy1 993, 08:00 6ll.48 10,924.14 20.00 20.00
Conservation MinRelease MinRelease
26Mow] 993, 09:00 G6lZ.72 10,306.70 20.00 Z0.00
Conservation MinRelease MinRelease
26ENOv1993, 10:00 513.89 10,887.88 20.00 20.00
Conzervation MinFelease MinFelease
2EMNoy1 983, 11:00 614,97 10,866.73 20.00 20.00
Conzervation MinFelease MinFeleazse
26MNoy1 9983, 12:00 615.99 10,843.30 20.00 20.00
Conservation MinRelease MinRelease
26MNow1 993, 13:00 6l6.93 10,816,590 20.00 Z0.00
Conservation MinRelease MinRelease v
< >

Figure 11.8 ResSim Report — Release Decision Report

In the Beta version of the WAT, this dialog box might open behind
the WAT for the first time. Once you bring the dialog box to the
front, then after that the dialog box will open in front of the WAT.
The report displays the ResSim model alternative name; in addition,
the time window information for the simulation is displayed. This
report will display the decisions based on rules defined in ResSim.
From the File menu, click Close, the Release Decision Report
(Figure 11.8) will close.
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Plot

1. From the simulation map window, right-click on a reservoir on the
schematic, a shortcut menu will appear (see Figure 11.7, page
11-5). From the shortcut menu, point to Reservoir, click Plot.

2. APlot dialog box will open (Figure 11.9).

_i - Sayers, 3:35PM g@@

File Edit Plot Wiew

[ =E OB EE RS Zssigssidastsists ==k

BB == s ey = = r
G404
Rt COIE NI LIS Lo IERIERIE B LSS E I B

GO0
580
20,0007
16,000
12,0007
8,000
4,000
UIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
28 30 2 4 6 8 10 12 14 16 18 20 22 24 26 28 a0
Nov1893 | Dec1993

== = = S@yers-Flood Control Wifthout Pr:1993 Flood:Res Sim. Bew-Z0ME.1HOLUR
== = = S3yers-Conservation ifthout Pr:1992 Flood:Res Sim. Bew-Z0ME.1HOLUR
— = = Sayers-Inactive Without Pr:1993 Flood:ResSim. Bew-ZONE1HOUR

— == Sayers-Top of Dam.\ithout Pr:1993 Flood:ResSim. Bev-Z0NE.1HOUR
— = = Sayers-Maximum Pool Mithout Pr:1993 Flood:ResSim. Bew-Z0NE.1HOUR
Savers-Pool Without Pr:1993 Flood:ResSim.Bew I1HOUR

— — — Time of Simulation

Sayers-Pool Without Pr:1993 Flood:ResSim.Flow-IN.1HOLUR

Sayers-Pool Without Pr:1992 Flood:ResSim.Flow-0UT 1HOUR

Figure 11.9 ResSim — Plot for a Reservoir

Elev (ft)

ot e S e o o e o e o o o —

Flow {cfs)

3. Inthe Beta version of the WAT, this dialog box might open behind
the WAT for the first time. Once you bring the dialog box to the
front, then after that the dialog box will open in front of the WAT.

4. The plot displays graphically, the computed ResSim results for a

reservoir.
5. From the File menu, click Close, the Plot dialog box (Figure 11.9)
will close.
Plot Power

1. From the simulation map window, right-click on a reservoir on the

schematic, a shortcut menu will appear (see Figure 11.7, page

11-5). From the shortcut menu, point to Reservoir, click Plot

Power.

A Power dialog box will open (see Figure 11.10, page 11-7).

3. Inthe Beta version of the WAT, this dialog box might open behind
the WAT for the first time. Once you bring the dialog box to the
front, then after that the dialog box will open in front of the WAT.

4. The plot displays graphically, the power and flow results for a
reservoir from ResSim. The power results are shown in the upper

o
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window (top viewport), while the flow results are shown in the
lower plot window (bottom viewport).

? Power - Crazy Mountain, 2:00PM
File Edit Plat View

Power (W)

10,000

8,000
£,000 n
4,000

2,000+

Flow {cfs)

T T T T T T
18 19 20 21 22 23
Jun1997

E3 >
Crazy Mourtain-Power Plart. HydrapowsrD. Power, THOUR
Crazy Mountain-Power Plant Hydropower() Power-CAPABILITY. THOUR
— — — Crazy hiol Pawer P Power-REQUIRED. 1HOUR
— — — Time of Simulation
Crazy hountain-Pool. Hydropowerdl Flou-IM.1HOUR
Crazy hiountain- Pool. Hydropowerdl Flow-DUT THOUR
Crazy hountain-Power Plant. HydropowerD.Flow-QF 0WER. THOUR

Figure 11.10 ResSim — Power Plot for a Reservoir

5. From the File menu, click Close, the Power dialog box (Figure
11.10) will close.

Plot Releases

1. From the simulation map window, right-click on a reservoir on the
schematic, a shortcut menu will appear (see Figure 11.7, page
11-5). From the shortcut menu, point to Reservoir, click Plot
Releases.

2. APIlot dialog box will open (Figure 11.11).

% - Sayers, 1:45PH
File Edt Plot Yiew

2

8,000
7,000
5,000
5,000

4,000

3,000+ /L\’,

2,000 /_/

1,000

Flowy {cfs)

L1 Sy Y Y
28 30 2 4 B 8 10 12 14 16 18 20 22 24 26 28 30

Movl 993 | Dec1893
Sayers-Main Gates Wlithout Pr:1903 Flood:ResSim. Flow 1HOUR
Sayers-Dam L&0.Without Pr:1002 Flood:ResSim Flow. 1HOUR
SGayers- Side Spillway Without Pr:1883 Flood:ResSim. Flow 1 HOUR

— —— Time of Simulation

Figure 11.11 ResSim — Releases Plot for a Reservoir
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3. Inthe Beta version of the WAT, this dialog box might open behind
the WAT for the first time. Once you bring the dialog box to the
front, then after that the dialog box will open in front of the WAT.

4. The plot displays graphically, the computed ResSim release results
for a reservoir.

5. From the File menu, click Close, the Plot dialog box (see Figure
11.11, page 11-7) will close.

Plot Operations

1. From the simulation map window, right-click on a reservoir on the
schematic, a shortcut menu will appear (see Figure 11.7, page
11-5). From the shortcut menu, point to Reservoir, click Plot

i - Sayers, 1:47PM Q@@
File Edit Plob Wiew
@ 200,000
& 150,000
&
&,
5 100,000
2]
50,000
-0
20,000
16,000
= 12,000
g i
= 6,000
E ]
w
4,000 / - —— |
o e L B B o e e e B e
272829301 2 3 4 5§ 6 7 8 9101112131415161718192021222324 252627262930
NOv1993 | Dec1993
Sayers-Flood Contral Mithout Pri1993 Flood:ResSim. Stor-Z0NE.1HOUR Sayers-Conzervation. Wiithout Pr:1993 Flood:Res Sim. Ster-Z0ONETHOUR
Sayers- ive ithout Pr:1093 Flood:ResSim . Stor-ZONE.THOUR SBayers-Top of Dam Without Pr:1093 Flood:ResSim. Stor-ZONE1HOUR
Sayers: imum Pool Without Pri1993 Flood:Rez Sim. Stor-Z0NE.THOUR Sayers-Pool.without Pri1993 Flood: ResSim. Stor IHOUR.
— —— Time o n Sayers-Pool.ithout Pr:1992 Flood: Resgim.Flow-IN.THOUR
Sayers- ‘nfthout Pr:1983 Flood:ResSim.Flow-0UT.1HOUR Sayers Wiithout Pr:1993 Flood:Res Sim . Flom-bdaXLIMIHOUR
Sayers Without Pr:1993 Flood:ResSim Flow-MINLIM.IHOUR

Figure 11.12 ResSim — Operations Plot for a Reservoir

3. Inthe Beta version of the WAT, this dialog box might open behind
the WAT for the first time. Once you bring the dialog box to the
front, then after that the dialog box will open in front of the WAT.

4. The plot displays graphically, the computed ResSim operation
results for a reservoir.

5. From the File menu, click Close, the Plot dialog box (see Figure
11.12, page 11-9) will close.

Junction Element

Plot

To view a plot from a junction:
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1. From the simulation
map WlndO_W, I’I_ght- Junckion  # Edit Properties b
click on a junction on B

. each ]
the schematic, a Impact Area rm
shortcut menu will % . B Piat Cperations
. Reservair Pk - "
appear (Figure 11.13). B Plot InflowOutflow
From the shortcut / 2 Graph

menu, point to — -
Junction, click Plot. ﬁj Time-Seties Table

N

2. APlot dialog box will (e Summary Table
open (Figure 11.14).  Fgure 11.13 ResSim Model Result for a
3. Inthe Beta version of Junction - Shortcut Menu

the WAT, this dialog

. - Blanchard, 3:15PM
File Edit Plot  Wiew

Flowy (i)

L1 e I I
2 30 2 4 6 & 10 12 14 16 18§ 20 22 24 26 2§ 30

Mo 1993 Dec1893

Blanchard . Wifthout Pr:1992 Flood:Res Sim . Flow-UNREG.1HOUR

—— Blanchard.fthout Pr:1993 Flood:ResSim. Flow-CUMLOC AHOUR

Blanchard. Without Pr:1993 Flood:ResSim.Flow 1HOUR

— — — Time of Simulation

Figure 11.14 ResSim —Plot for a Junction

box might open behind the WAT for the first time. Once you bring
the dialog box to the front, then after that the dialog box will open
in front of the WAT.

4. The plot displays graphically, the computed ResSim results for a
junction.

5. From the File menu, click Close, the Plot dialog box (see Figure
11.14, page 11-9) will close.

Plot Operations

1. From the simulation map window, right-click on a junction on the
schematic, a shortcut menu will appear (Figure 11.13). From the
shortcut menu, point to Junction, click Plot Operations.

2. APIlot dialog box will open (see Figure 11.15, page 11-10).
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In the Beta |t ) EEX
version of the e

WAT, this dialog e

box might open Ao

behind the WAT 0001

for the first time. 50001

Once you bring . so0n

the dialog box to £ a0

the front, then : 3,000+

after that the 2000

dialog box will o001

open in front of ST L
the WAT Nw199238 3D| 2 4 6 8 10 12 14De1c1599138 20 22 24 26 28 30
The plot displays s e i O === Tme ot s
graphically, the Figure 11.15 ResSim — Operations Plot for a
Computed Junction

ResSim operation results for a junction.
From the File menu, click Close, the Plot dialog box (Figure 11.15)
will close.

Plot Inflow/Outflow

From the simulation map window, right-click on a junction on the
schematic, a shortcut menu will appear (see Figure 11.13, page
11-9). From the shortcut menu, point to Junction, click Plot
Inflow/Outflow.

A Plot dialog box will open (Figure 11.16).

M. - Marsh Ck Jct, 7:224M
File Edit Plob  Yiew

Flow {cfs)

3,000
2,000
[ s s o s
28 30 2 4 &6 8 10 12 14 16 18 20 22 24 26 28 30

Mov1983 | Decl993

Warsh Creek HUl.lithout Pr:1983 Flood:Res Sim.Flow 1HOUR
——— Blanchard to Marsh Ck Jet.Without Pr:1993 Flood:ResSim . Flow. 1HOUR

Warsh Ck Jet Without Pr:1993 Flood:ResSim.Flow 1HOUR
— — — Time of Simulation

Figure 11.16 ResSim — Inflow/Outflow Plot for a Junction
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In the Beta version of the WAT, this dialog box might open behind
the WAT for the first time. Once you bring the dialog box to the
front, then after that the dialog box will open in front of the WAT.
The plot displays graphically, the computed ResSim inflow/outflow

results for a junction.

From the File menu, click Close, the Plot dialog box (see Figure

11.16, page 11-10) will close.

Routing Reach Element

Plot

To view a plot from a routing reach:

1.

From the simulation map
window, right-click on a routing
reach on the schematic, a
shortcut menu will appear
(Figure 11.17). From the
shortcut menu, click Plot.

A Plot dialog box will open
(Figure 11.18).

In the Beta version of the WAT,
this dialog box might open
behind the WAT for the first
time. Once you bring the dialog
box to the front, then after that
the dialog box will open in front
of the WAT.

The plot displays graphically, the

A

?LJ Edit Properties  »

d Garaph

d Time-Seties Table
d Summary Table

Prafile Plot
Profile Table
Plot %z

oIt
Figure 11.17 ResSim Model Result
for a Routing Reach -
Shortcut Menu

computed ResSim results for a routing reach.

? - Marsh Ck Jct to Beech Ck Station, 3:33PM
File Edt Plot Wiew

10,000

4,000+

8,000+

7,000

6,000

5,000+

Flow (cfs)

4,000

3,000
2,000

1,000

Mov 993 |

rrrrrrrrrrrrrrrrrrrrrrrrrr1rrrr1rrrr
28 30 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Diec1993

Narsh
hiarsh

‘7 — — Time of Simulation

Ck Jet Without Pr:1993 Flood:Res Sim_Flow. THOUR
Ck Jetto Beech Ch Station.iithout Pr:1893 Flaod:ResSim.Flow. 1HOUR

Figure 11

.18 ResSim —Plot for a Routing Reach
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11.2.3 RAS

5. From the File menu, click Close, the Plot dialog box (see Figure

11.18, page 11-11) will close.

When right-clicking on a cross section element or a reach element, from
the schematic there are several RAS model results you can view. The

following section describes those results.

Cross Section Element

Cross SectionPlot

To view a cross section graphically:

1. From the simulation
map window, right-
click on a cross section
on the schematic, a
shortcut menu will
appear (Figure 11.19).
From the shortcut

NN N
Impact Area
Feseryoir P&

chion b

AN

Edit Properties
TRl

Cross Section Table

eckion Plak

menu, point to Cross
Section, click Cross
Section Plot.

Figure 11.19 RAS Model Result for a Cross

Section - Shortcut Menu

2. A Cross Section dialog box will open (Figure 11.20).

Cross Section E@@
File Options Help
River: |Bald Eagle Creek j ﬂ@ | ﬂ Fieload Data
Reach: ]Lake to Lock Hav j River Sta.: |1EE?41 0 j ﬂ
Bald Eagle Cr. for the WCDS Project Plan: 1) Without Pr:1993 Flood:RAS 941072007 J

-}
BES

5607y

o 1

655

650

Elevation (ft)

|

|
—
st
5 (20%G 1983 06
L
2
f IS M0eci9e3 0Am
(45 D6 Deci5E30AM
vl f

£45 1

ELT
= e

640

M

B33

a 500 1000

Station (1)

1500 2000

Figure 11.20 RAS - Cross Section

Plot

3. The plot displays graphically, a cross section computed by RAS.
The cross section plot displays the water surface elevation for a
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cross section on a reach in the river system. To view cross-sections
from another reach, use the Reach list on the Cross Section dialog
box (see Figure 11.20, page 11-12).

From the File menu, click Exit, the Cross Section dialog box (see
Figure 11.20, page 11-12) will close.

Cross Section Table

To view the Cross Section Table:

From the simulation map window, right-click on a cross section on
the schematic, a shortcut menu will appear (see Figure 11.19, page
11-12). From the shortcut menu, point to Cross Section, click
Cross Section Table.

The Cross Section Output dialog box will open (Figure 11.21).

E£ Cross Section Qutput E|:|E]

File Type Options Help

Riwver: |Bald Eagle Creek j Profile: {208t k=i =]
Reach |Lake to Lock Haw ~]rs: [aisaaar <] 8| | Plan [without Pr1993 Floo
Plan: "ithout Pr: 1333 Flood BA5  Bald Eagle Cresk 81343 file: 26M 01933
E.G. Elev [ft] 53235 | Element Left OB | Channel
el Head [ft] 073 | Wi nval, 0.040
WS, Elev [it] 59163 | Reach Len. (i) 1297.70 TER.Z4 122373
Crit /.5, [ft] 59163 | Flow Area[zq ) ar23
E.G. Slope [ft/] 0022053 | Area [z ft] 3723
[ Total [cfs) 285.00 | Flow [cfs) 25500
Top "Width (1] 2581 | TopWidth [ft] 25,91
Yel Total [ft/s) B85 | Awg Vel [tz £.85
bz Chi Dpth [f) 1.63 | Hudr. Depth [ft] 1.44
Conv. Total [cfg) 1717.2 | Conw. [cfs] 1717.2
Length Wwid. [ft) TEE.24 | wetted Per. [it] 26.92
Min Ch EI [1t] R90.00 | Shear [lb/sq ] 1.90
Alpha 1.00 | Stream Power [Ib/ft 5] 1304
Frtn Loss [ft) Cum Yolume [acre-ft] 4EE9.06 BR931E6 3321.24
C#&E Lozz[ft]) Cum 54 [acres) 1241.40 43963 73749

2, YW armings and Motes

Select Prafile

Figure 11.21 RAS - Cross Section Output Dialog Box

The report displays detailed output for cross sections; any cross
section can be displayed by selecting the appropriate river, reach
and river station. Also, any of the computed profiles can be
displayed by selecting the desired profile. Additionally, different
plans can be also viewed.

From the File menu, click Exit, the Cross Section Output dialog
box (Figure 11.21) will close.
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Routing Reach Element

Profile Plot

To view a Profile Plot:

1.

From the simulation
map window, right-
click on a routing
reach on the
schematic, a shortcut
menu will appear
(Figure 11.22). From
the shortcut menu,
point to Reach, click
Profile Plot.

The Profile Plot
dialog box will open
(Figure 11.23).

The profile plot
displays the water

.

Edit Properties  »

Plat
J Graph

J Time-5eries Table
J Surnmnary Table

Eﬁ Profile Plak k

Figure 11.22 RAS Model Result for a Routing
Reach - Shortcut Menu

surface profile for the first reach in the river system. If there is

Qptises tis
Faches | #{#] Protiss

Ld10]

e

Bald Eagle Cr. for the WEDS Progect

ikt B Cram Lk 1o Lock o

Plan 1) Witkeut Pr1993 Fleod RAS  S10G007

M, Charnal Dt ()

Fligure 11.23 RAS - Profile Plot Dialog Box

more than one reach, additional reaches can be selected from the

Options menu.

From the File menu, click Exit, the Profile Plot dialog box (Figure

11.23) will close.

Profile Table

To view the Profile Output Table — Standard Table 1:
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From the simulation map window, right-click on a routing reach on
the schematic, a shortcut menu will appear (see Figure 11.22, page
11-14). From the shortcut menu, point to Reach, click Profile
Table.

The Profile Output Table — Standard Table 1 dialog box will
open (Figure 11.24).

i Profile Output Table - Standard Table 1

File Options Std. Tables Locations Help
CRA! ut Pr1 5 5 : Bald Eagle Creek Reach: Lake to Lock Hav Reload Data
Fieach Riiver Sla | Proile 0 Total | Min Ch El|'w.5. Elev| Critw'.5. | EG. Elev|E.G. Slope| Yel Chnl | Flow Area| Top Wwidth] Frouds # Chi] «
o] @ | @ | 0 | [ | fvm | ) | et | g |
Lake to Lock Hav| 138154.4 | 26Mow1993 0600F 9182.00¢  B56.30  G6R4.36 EE4.75 0.001990 6.63  2041.42 36846 0.39
Lake to Lock Hav| 138154.4 | 27Nov1993 0600 886093 656.30  664.25 BG4.62 0.001381 5.55 193812 36811 0.33
Lake to Lock Hav| 138154.4 | 28Mov1993 0B00| 15951.09  B56.30  BEE.41 BE7.00| 0.002240 7.04) 2801.28 37466 0.44
Lake to Lock Hav| 138154.4 | 29W0w1993 0600 9741.71  EBB6.300  GR4.56 BE4.97 0.002007 575 211811 369.07 0.40
Lake to Lock Hav| 138154.4 | 30Nov1993 0600 818628  656.30  664.00 664,35 0.001957 5.38 190590 36735 0.33
Lake to Lock Hav| 138154.4 | 010ec1393 0600 749280  656.30  BE37E BG4.03 0.001833 517 181912 36EE3 0.38
Lake to Lock Hav| 138154.4 | 02Dec1993 0600 7041.34  EBS6.300  GR352 EE2.83 0.001873 5.05 175307 366.08 0.37
Lake to Lock Hav| 138154.4 | 030ec1393 0600 681946  6596.30 66348 B63.73 0.001870 493 171800 36579 0.37
Lake to Lock Hav| 138154.4 | 04Dec1393 0600| 6517.96  656.30  BE3.35 BE3.65 0.001885 491 166934 36539 0.37
Lake to Lock Hav| 138154.4 | 08Dec1993 0600| 7543.88 EB56.30  GR37R EE4.11 0.001891 518 182770 36670 0.3
Lake to Lock Hav| 138154.4 | 0BDec1993 0600 622555  EB56.300  BE3.Z2 BE351 0.001855 483 162300 365.01 0.37
Lake to Lock Hav| 137690.8 | 26Mov1992 0600| 9182.00  EBR373 66392 EE4.13 0.000361 450 326881 EE4.50 0.28
Lake to Lock Hav| 137690.8 | 27Wov1993 0600 886093 E53.73  BE3A1 BE4.00 0.000953 445 318792 BE1.88 0.28 ﬂ
T -bm 3m 1l U 197000 0 | 90k -~ 4069 nennl 4F0F1 na cRa 73l coe nc coc | nonnnaon Eanl aco¥ ¥ 7R nan
Tatal flow in cross section.

Figure 11.24 RAS - Profile Output Table — Standard Table 1 Dialog Box

3.

The report displays a number of hydraulic variables for stream
stations. You can change certain parameters for reporting, from the
Options menu, you can choose which profiles and reaches to
display, you can add a column to the report that includes the profile
name, and you can choose which system units you wish to view the
report in.

From the File menu, click Exit, the Profile Output Table —
Standard Table 1 dialog box (Figure 11.24) will close.

Plot XYZ

To view an X-Y-Z Perspective Plot:

1.

From the simulation map window, right-click on a routing reach on
the schematic, a shortcut menu will appear (see Figure 11.22, page
11-14). From the shortcut menu, point to Reach, click Plot XYZ.
The X-Y-Z Perspective Plot dialog box will open (see Figure
11.25, page 11-16).

The X-Y-Z plot is a pseudo three-dimensional plot of multiple cross
sections within a reach. The user has the ability to select which
reaches to be plotted, the range of the river stations, and which
plans and profiles to be displayed. The plot can be rotated left and
right, as well as up and down, in order to get different perspectives
of the river system.

From the File menu, click Exit, the X-Y-Z Plot (see Figure 11.25,
page 11-16) will close.
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11.2.4 FIA

% X-Y-Z Perspective Plot g@g|
Eile  Cptions
UpstzamPs: 1381544 <] 4| | mff@] < I I [
Downsteam RS [653342 = i e i 2
Azimuth Angle a2 j
Bald Eagle Cr. for the WCDS Project Flan: 1) Without Pr1993 Flood: RAS  9/10/2007 J

Tegend
U 5 cu 1960 DR
e
U 31 Hou 1960 D

e
145 ZEHou 1963 050
e

145 25Hou 1563 050

Figure 11.25 RAS — X-Y-Z Perspective Plot Dialog Box

When right-clicking on an impact area element, from the schematic there
are several FIA model results you can view. The following section
describes those results.

Impact Area Element

Alternative Report

To view the Alternative Report:

1.

o

From the
simulation map Impack Area b Edit Properties
WlndOW, “ght_CIICk |_'¥i alkernative Report
on an |mpact area

on the schematic, a E Impact Reponse Repork
shortcut menu will

appear (Figure Figure 11.26 FIA Model Result for an Impact

11.26). From the Area - Shortcut Menu
shortcut menu,

point to Impact Area, click Alternative Report.

The Alternative Report will open (see Figure 11.27, page 11-17).
The report displays the name of the study, the name of the FIA
model alternative, and the time window of the simulation. This
report summarizes all the impacts by impact area for the study.
There are separate reports for urban damages, structures impacted,
agricultural damage, and report that summarizes all damage and
impacts, including population impacted. You can view this report
by different boundary categories. From the View By list, select the

Cross Seckion k

hd

ﬂ Comparison Report

11-16



HEC-WAT User's Manual Chapter 11 — Model Results

boundary category you wish to view results by; the default is impact
area.
B siternative Report - Bald_Eagle g@@

W=V mpact Area

Urtban | structures | Agricultural | Sumimary;
Urban Damage Summary

by
Impact Area

ot
Bald_Eagle

Impact Area Impact Area Developed Ope... | High Density Com...| High Density Res...| Low Density Res...| Undeweloped Ope...| Total Damage
Name Description ($1000) ($1000) ($1000) ($1000) ($1000) ($1000)
Beech CkAgri Agricultural area (e
Beech Ck Undew Impact area thatis m
Blanchard Agri Agricultural area just
Castanea Castanea village, unp.
Coftage Area Cottage Area, just do...

Eaglevilla Area just downstream
Golf Course Area  |Golf courge and parti...
Lack Haven City of Lock Haven (lef.
Savers Lake Area  |Area around lake affe...

Glowmlolo/ojoola
-
&
ololololbaloo)e

.

o| |ololelole|ole|o|e
o| ololololoolalola
=| |=|ole|=lololelale

s

&

k4

Totals 54 457

Alternative Name: Without Project Conditions
Lookback Date & Time: 26Mov1993 06:00
Start Date & Time: 26Nov1 993 06:00

End Date & Time: 30Dec1883 2400

Print J [ smetarie J[ ciose

Figure 11.27 FIA - Alternative Report
4. Click Close, the Alternative Report (Figure 11.27) will close.

Impact Response Report

Using the hydrographs (time-series data) defined for the impact area; FIA
continuously simulates conditions and evaluates damage during a flood
event. As the program steps through a simulation, evaluating damage, it
also searches through the rules in the Impact Table to identify the stage
thresholds that may be exceeded. When it finds a threshold that is
exceeded, it records the time and date. At the conclusion of the
simulation, the results are displayed in the Impact Response Report.

To view the Impact Response Report:

1. From the simulation map window, right-click on an impact area on
the schematic, a shortcut menu will appear (see Figure 11.26, page
11-16). From the shortcut menu, point to Impact Area, click
Impact Response Report.

2. The Impact Response Report will open (see Figure 11.28, page
11-17).

3. This report summarizes, for each impact area, thresholds that were
exceeded, along with the time and date of the exceedence. Also,
this report will inform you of the actions you should take when
those thresholds are exceeded. The columns of the report represent
the various FIA model alternatives that have been evaluated. Also,
from this report you can determine how various FIA model
alternatives would affect an impact area during a flood event.

4. As illustrated in Figure 11.28 (page 11-18), the FIA model
alternative, Without Project Conditions has been evaluated. For the
impact area, Lock Haven, at 25Nov1993, 22:00, Flap gates of
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interior drains underwater was reached, and the following action is
recommended — Check drains to ensure operation.

Impact Response - Bald_Eagle
Impact Area Stage {ff) Impact Action Time
Without Project Conditions rS
Cottage Area 556.00 Flood Warning Stage Initiate reconnaissance an... [25Mov1 993, 22:00 i
558.00 Flood Stage Full alert, warn of potential ... [25Mov1993, 22:00
560.00 Damage to infrastructur.. |Close life lines & roads to ... [26Mov1993, 22:00
561.00 Egress heins to be a pr... Evacuate residences & per... [25Mov1993, 22:00
Max Flood Stage - 300ecd3, 23.00 565,611 [—
Lock Haven 53520 Zero stage reading 25Mov1983, 22:00
540,10 Flap gates of interior dra... |Check drains to ensure op... |25Mov1983, 22:00
543.20 Elevation of Grant Street .. 25Mov1983, 22:00
5445.00 Handrails at Surnmer B... |Rermove handrails & close ... [25Mov1 893, 22:00
5449.00 Grant Street Darm platfor... 28Now1 993, 22:00
553.00 Flood Warning Stage Begin leves patrol 28Now1 993, 22:00
556.30 Flood Stage River overtops bank 28Now1 993, 22:00
556.30 Bath house flaor elevation |Close bath house 25Now1 993, 22:00
a57.20 Prepare to close Closure 5. | 25Mov1993, 22:00 hd
[ pont.. || seveTorie |[  clese |

Figure 11.28 FIA - Impact Response Report

Click Close, the Impact Response Report (Figure 11.28) will
close.

Comparison Report

To view the Comparison Report:

1.

From the simulation map window, right-click on an impact area on
the schematic, a shortcut menu will appear (see Figure 11.26, page
11-16). From the shortcut menu, point to Impact Area, click
Comparison Report.

The Compare Alternatives Report will open (Figure 11.29).

Compare Alternatives Report - Bald_Eagle

Base Alternative |With0ut Project Gonditions | View BY: | Impact Area b

Comparison Alternatives: |W|th0ut Levee :—|

Urhan | structure | Population | Agriculture

Eald_Eagle
Urban Damage Summary
Lirhan Price Index: 1.0 Urban Price Index Date: 1998

Flood Damage Flood Damage Flood Damage
Impact Area Damage Base: without Pr... Without Levee | Base - VWithout Le...
Mame Category (§1000) (31000} ($1000)

Low Density Resi... s
Undeveloped Ope...
Sub-Total

Coftage Area Developed Open ...
High Density Corm
High Density Resi
Low Density Resi...
Undeveloped Ope...
Sub-Total
Eagleville Developed Open ...
High Density Corm
High Density Resi
Low Density Resi...
Undeveloped Ope...
Sub-Total

Golf Course Area Developed Open ..
High Density Corm...
High Density Resi
Low Density Resi...
Undeveloped Ope...
Sub-Total

Lock Haven Developed Open .. w

=
in
=
in

=
n

o|o|ojoa|a|-|~|loloo|olaalalalala
i
n

=== =1 = e e = =A== e A = = A =D =0 (=]

olo|olalalo|a|e|ololo|o|lalalalalala

[ Print... H Save Ta File H Close ]

Figure 11.29 FIA — Comparison Report
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3. The report (see Figure 11.29, page 11-18) displays the name of the
study, the title of the report, the name of the base FIA model
alternative, and the names of the comparison alternatives. This
report summarizes all the impacts by impact area for the selected
simulation alternatives. There are separate reports for urban
damages, structures impacted, population impacted, and agricultural
damage. From the View By list, select the boundary category you
wish to view results by; the default is impact area.

4. Click Close, the Compare Alternatives Report (see Figure 11.29,
page 11-18) will close.

11.3 Results Menu

11.3.1 HMS Reports

Global Summary Table
To view the Global Summary Table:

1.  From the WAT main window, on the Results menu (see Chapter 3,
Section 3.2.1, page 3-4), point to HMS, click Global Summary
Table.

2. The Global Summary Results for Run "HMS Model Alternative
Name"* dialog box will open (Figure 11.30).

8% Global Summary Results for Run “Run 1

Project: Bald_Eagle Sinulation Fum: Rumn 1
Start of Run:  26Mov1993, 06:00 Basin Model: Bald_Eagle

End of Run:  31Dec1293, 00:00 Metearologic Model:  gagelnterpd3
Compute Time: 31May2007, 09:29:12 Control Specifications: now33

volume Units: (3 51 (O AC-FT

Hydraologic Drainage Area | Peak Discharge Time of Paak Wolurie
Element: (MI2) {CF3) (TN

Beech Ck Station 216.0 30080.9 28Mov1993, 07:00 51.60 A
Beech Creek HWw 68,6 8042.4 28Mov1993, 10:00 39,14
BEECH-FISHI 216.0 30026.7 28Mov1993, 03:00 51.71
Blarchard 130.2 19508.1 28Mov1993, 05:00 53.43
Fishing Creek Hw' 7o0.1 F671.0 28Mov1993, 03:00 36,28
Fishing Creek 1ct 286.1 370977 28Mov1993, 03:00 47.93
FISHI-SUSoU 286.1 376323 28Mov1993, 09:00 43,04
Houserville Hil Z2.5 2581.7 28Mov1993, 02:00 31.40
HOUSE-SPRIM 225 2566.0 28Mov1993, 06:00 31.81
Lock Haven LOC 13.4 2507.5 28Mov1993, 06:00 60,30
| Al Hawarn SRV a0 o QAR A PRA A 1202 Nann da/ £g ) b

Figure 11.30 HMS - Global Summary Table Dialog Box

3. This report provides information about the HMS model alternative
for the selected WAT simulation. This information includes the
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HMS project name, the HMS run name, the time window, the
compute time, the HMS basin model name, the HMS meteorologic
model name, the HMS control specifications name, volume units,
and by hydrologic element various hydrologic parameters.

To close the Global Summary Results for Run ""HMS Model
Alternative Name'" dialog box (see Figure 11.30, page 11-19)
click [E].

11.3.2 ResSim Reports

Reservoir Summary Report

This report summarizes the reservoirs for the active simulation. These
results include the storage, elevation, controlled release, and uncontrolled
spill parameters for each reservoir. Reported are the average, maximum,
and minimum values for each parameter.

To view the Reservoir Summary Report:

1.  From the WAT main window, on the Results menu (see Chapter 3,
Section 3.2, page 3-3), point to ResSim, click Reservoir
Summary.

2. The Reservoir Summary Report will open (Figure 11.31).

X Reservoir Summa ry Report
Eile  Options
Alternative: - StdOpMoDiy
Lookback: 26 Mow 1993 06:00
Start Time: 26 Moy 1993 07:00
End Time: 31 Dec 1993 24:00
Alternative: Without Pri1893 Flood:ResSim
Lacation/Parameter Average Maximum Minimum
Savers
Storage (ac-f) 100058 109792 6465
Elevation (ft) 656 653 B10
Controlled Release (cfg) 1345 3371 20
Uncontralled Spill {cfs) 3148 7470 0
¢ »
Figure 11.31 ResSim — Reservoir Summary Report
3. The report displays the ResSim model alternative name; in addition,

the time window information for the simulation is displayed. This
report will give you information regarding the average, maximum

and minimum values for the reservoirs and certain parameters for

the time window of the simulation.
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4. From the File menu, click Close, the Reservoir Summary Report
(see Figure 11.31, page 11-20) will close.

Flow Summary Report

This report summarizes the flow at reservoirs and non-reservoir locations
for the active simulation. These results include the regulated flow,
unregulated flow, and cumulative local flow for each location. Reported
are the average, maximum, and minimum values for each parameter.

To view the Flow Summary Report:

1.  From the WAT main window, on the Results menu (see Chapter 3,
Section 3.2, page 3-3), point to ResSim, click Flow Summary.
2. The Flow Summary Report will open (Figure 11.32).

i Flow Summary, Report Q@@l

File Options
Alternative: :StdOpMoDiv

Lookback: 26 Moy 1993 06:00
Start Time: 26 Moy 1993 0700
End Time: 31 Dec 1893 24:00

Alternative: Without Pr:1533 Flood:ResSim

LocationiFarameter Average Masirmurm Minirmum

Bald Eagle Total ”
Regulated Flow {cfs) 11811 28447 3932
Lnregulated Flow {cfs) 13247 47423 36845
Cumulative Lacal Flow {cfs) 7328 28128 1120
EBeech Ck Station
Regulated Flow (cfs) 7221 13182 3247
Linregulated Flow (cfs) aE2T 30081 2931
Cumulative Local Flow (cfs) 2724 10740 427
Beech Ck Station to Mill Hall
Redulated Flow {cfs) 7230 13177 3247
Lnregulated Flow {cfs) BAA3 29863 2994
Cumulative Local Flow {cfs) 2745 10682 433
Planrhard } b

Figure 11.32 ResSim — Flow Summary Report

3. The report displays the ResSim model alternative name; in addition,
the time window information for the simulation is displayed. This
report will give you information regarding the average, maximum,
and minimum flow values for all locations and certain parameters.

4. From the File menu, click Close, the Flow Summary Report
(Figure 11.32) will close.

Power Summary Report

This report summarizes the hydropower information at a reservoir for the
active simulation. These results include generation efficiency, power
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head, hydraulic losses, energy generated per time step, power generated,
plant factor, and flow power for each power plant. Reported are the
average, maximum, and minimum values for each parameter. If the
appropriate data (hydropower plant) has not been entered this report will
be blank:

1. From the WAT main window, on the Results menu (see Chapter 3,
Section 3.2, page 3-3), point to ResSim, click Power Summary.
2. The Power Summary Report will open (Figure 11.33).

=101 ]

; _’i_Puwer Summary Report '

File  Options

Simulation: 1997.06.19-0200
Alternative: WSS9 Fart A

Lookback: 18 Jun 1937 02:00
Start Time: 18 Jun 1897 02:00
End Time: 27 Jun 1897 02:00

Location/Parameter

Average

Maximum

Minimum

Crazy Mountain-Contralled Outlet

Generation Efficiency

0.8

0.8

0.4

Power Head ()

36.0

40.7

201

Hydraulic Losses ()

1.5

1.5

Energy Generated per Time Step (Wvh)

137

3.7

0.o

Fower Generated (M)

13.8

i

2.4

Plant Factor

0.2

0.4

0.0

Flow Power {cfs)

4826.3

10691.8

1697.7

Figure 11.33 ResSim — Power Summary Report

3. The report displays the ResSim model alternative name; in addition,
the time window information for the simulation is displayed. This
report will give you information regarding the average, maximum,
and minimum hydropower values for all locations.

4. From the File menu, click Close, the Power Summary Report
(Figure 11.33) will close.

Gate Summary Report

This report summarizes the gates defined for the reservoirs in the active
simulation. Reported is the average, maximum, minimum value for the
gate opening at each reservoir where a gate has been defined. To view the
Gate Summary Report (if the appropriate data has not been entered this
report will be blank):

1. From the WAT main window, on the Results menu (see Chapter 3,
Section 3.2, page 3-3), point to ResSim, click Gates Summary.

2. The Gate Summary Report will open (see Figure 11.34, page
11-23).

3. The report displays the ResSim model alternative name; in addition,
the time window information for the simulation is displayed. This
report will give you information regarding the average, maximum,
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and minimum gate opening values for all locations and certain
parameters.

? Gate Summary, Report EJ @|g|

File  Options

Alternative: :StdOphaDiv

Lookback: 26 Moy 1993 0600
Start Time: 26 Mov 1993 07:00
End Tirme: 31 Dec 1993 24:00

Alternative: Without Pr:1993 Flood:ResSim
Lacation/Parameter Average M armurm Minirnum
Savers-mMain Gates
Gate Opening () 2.0 8.1 0.0
£ >

Figure 11.34 ResSim — Gate Summary Report

5. From the File menu, click Close, the Gate Summary Report
(Figure 11.34) will close.

Stage Summary Report

This report summarizes the stage at reservoirs and non-reservoir locations
for the active simulation. These results include the regulated stage,
unregulated stage, and cumulative local stage for each location. Reported
are the average, maximum, and minimum values for each parameter. If
the appropriate data has not been entered (rating curves) this report will be
blank.

1. From the WAT main window, on the Results menu (see Chapter 3,
Section 3.2, page 3-3), point to ResSim, click Stage Summary.

2. The Stage Summary Report will open (Figure 11.35).
=101 x|

File  Options

Simulation: 1997 06 19-0200
Alternative VWSS9 Part A
Lookhack: 18 Jun 1997 02:00

Start Time: 19 Jun 1987 02:00
End Time: 27 Jun 1997 02:00

Location/Parameter Average hlaximum tdinimum

River Poirte

Regulated Stage (ofs) 9.7 11.0 9.2
Unregulated Stage (cfs) 9.9 11.0 9.3
Cumulative Local Stage {ofs) 945 1048 9.0
Rockyille

Regulated Stage (ofs) 5.5 9.4 5.2
Linregulated Stage icfs) 7A 9.4 5.4
Cumulative Local Stage (cfs) 2.3 6.9 1.4

Figure 11.35 ResSim — Stage Summary Report
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3. The report displays the ResSim model alternative name; in addition,
the time window information for the simulation is displayed. This
report will give you information regarding the average, maximum,
and minimum stage values for all locations and certain parameters.

4. From the File menu, click Close, the Stage Summary Report (see
Figure 11.35, page 11-23) will close.

Release Decision Report

The Release Decision Report provides the decision information that the
ResSim model alternative reached. The report shows the rules that
governed these decisions.

To view the Release Decision Report:

1. From the WAT main window, on the Results menu (see Chapter 3,
Section 3.2, page 3-3), point to ResSim, click Release Decision
Report.

2. The Release Decision Report will open (see Figure 11.8, page
11-5).

3. The report displays the ResSim model alternative name; in addition,
the time window information for the simulation is displayed. This
report will display the decisions based on rules defined in ResSim.

5. From the File menu, click Close, the Release Decision Report (see
Figure 11.8, page 11-5) will close.

11.3.3 RAS Reports
Standard Table 1 Report

To view the Standard Table 1 Report:

1.  From the WAT main window, on the Results menu (see Chapter 3,
Section 3.2, page 3-3), point to RAS, click Summary Output
Table.

2. The Profile Output Table - Standard Table 1 dialog box will
open (see Figure 11.24, page 11-15).

3. The report displays a number of hydraulic variables for stream
stations. You can change certain parameters for reporting, from the
Options menu, you can choose which profiles and reaches to
display, you can add a column to the report that includes the profile
name, and you can choose which system units you wish to view the
report in.

4. From the File menu, click Exit, the Profile Output Table —
Standard Table 1 dialog box (see Figure 11.24, page 11-15) will
close.
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Cross Section Output Report
To view the Cross Section Output Report:

1.  From the WAT main window, on the Results menu (see Chapter 3,
Section 3.2, page 3-3), point to RAS, click Detailed Output Table.

2. The Cross Section Output dialog box will open (see Figure 11.21,
page 11-13).

3. The report displays detailed output for cross sections; any cross
section can be displayed by selecting the appropriate river, reach
and river station. Also, any of the computed profiles can be
displayed by selecting the desired profile. Additionally, different
plans can be also viewed.

4. From the File menu, click Exit, the Cross Section Output dialog
box (see Figure 11.21, page 11-13) will close.

Profile Plot

To view a Profile Plot:

1.  From the WAT main window, on the Results menu (see Chapter 3,
Section 3.2, page 3-3), point to RAS, click Profile Plot.

2. The Profile Plot dialog box will open (see Figure 11.23, page

11-14).

3. The profile plot displays the water surface profile for the first reach
in the river system. If there is more than one reach, additional
reaches can be selected from the Options menu.

4. From the File menu, click Exit, the Profile Plot dialog box (see
Figure 11.23, page 11-14) will close.

Stage and Flow Hydrograph Plot
To view a Stage and Flow Hydrograph Plot:

1.  From the WAT main window, on the Results menu (see Chapter 3,
Section 3.2, page 3-3), point to RAS, click Stage & Flow
Hydrograph.

2. The Stage and Flow Hydrographs dialog box will open (see
Figure 11.36, page 11-26).

3. If the user has performed an unsteady flow analysis, then stage and
flow hydrographs will be available for viewing, otherwise this
dialog box will be blank. You can view just stage hydrographs, just
flow hydrographs, or both. By default, the plot is at cross sections
only, you can select from several other parameters.

4. From the File menu, click Exit, the Stage and Flow Hydrographs
dialog box (Figure 11.36) will close.
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Stage and Flow Hydrographs Q@@
File Type ©ptions Help
River: |BaldEagle | L3 Peak Stage = 570,40 [f) .
Reach: |Loc Hav - River Sta.: [Eiaziaery hd ﬂﬂ Time = 20Feb1339 1300
Peak Flow = 2878868 [cfs)
W Plot Stage ¥ Plot Flow W Obs Stage W ObsFlow [ Use Ref Stage Tioe - 20Feb1989 1200
Stage Flow I Table] Fiating Curve ] Walurne = 107NN 4N larre-fH j
Plan: UnsteadyFlow River: Bald Eagle Reach: Loc Hav RS: 45805.37 J
572 30000 Le
gend
570 F2s000 _Stege
Flowe
366
20000
[t )
el O
o Hsooo 5
L} =}
o ohd [
10000
62
s60 raooo
356 T )
18 19 20 2 22 23 24
Feh33
Time
|

Figure 11.36 RAS - Stage and Flow Hydrographs Dialog Box

Rating Curve Plot
To view a Rating Curve Plot:

1. From the WAT main window, on the Results menu (see Chapter 3,
Section 3.2, page 3-3), point to RAS, click Rating Curve.

Rating Curve g@@

File Options Help
River [T B2 + it Reload Dat |
Reach: |Lake to Lock Hav | Riversta. [138154.4 =41
Eald Eagle Cr. for the WCDS Project Plan; 1) Without Pr:1293 Flood: RAS  6/4/2007 J
668
WS, Eku

666

64
g
b
o 662
[z]
=z

660

658

636 y T T y T T : . .

0 2000 4000 £000 8000 10000 12000 14000 16000 18000
G Total (ofs)

Figure 11.37 RAS - Rating Curve Dialog Box

o

The Rating Curve dialog box will open (Figure 11.37).

3. The rating curve is a plot of the water surface elevation versus flow
rate for the profiles that were computed. A rating curve can be
plotted at any cross-section by selecting the appropriate reach and
river station.

4. From the File menu, click Exit, the Rating Curve dialog box

(Figure 11.37) will close.
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Cross Section Plot
To view a Cross Section Plot:

1. From the WAT main window, on the Results menu (see Chapter 3,
Section 3.2, page 3-3), point to RAS, click Cross Section Plot.

2. The Cross Section Plot dialog box will open (see Figure 11.20,
page 11-12).

3. The cross section plot displays the water surface elevation for a
reach in the river system. If there is more than one reach, additional
reaches can be selected.

4. From the File menu, click Exit, the Cross Section dialog box (see
Figure 11.20, page 11-12) will close.

X-Y-Z Perspective Plot

To view an X-Y-Z Perspective Plot:

1. Fromthe WAT main window, on the Results menu (see Chapter 3,
Section 3.2, page 3-3), point to RAS, click X-Y-Z 3D Plot.

2. The X-Y-Z Perspective Plot dialog box will open (see Figure
11.25, page 11-16).

3. The X-Y-Z plot is a pseudo three-dimensional plot of multiple cross
sections within a reach. The user has the ability to select which
reaches to be plotted, the range of the river stations, and which
plans and profiles to be displayed. The plot can be rotated left and
right, as well as up and down, in order to get different perspectives
of the river system.

4. From the File menu, click Exit, the X-Y-Z Plot (see Figure 11.25,
page 11-16) will close.

General Profile Plot
To view a General Profile Plot:

1. From the WAT main window, on the Results menu (see Chapter 3,
Section 3.2, page 3-3), point to RAS, click General Profile Plot.

2. The General Profile Plot - Velocities dialog box will open (see
Figure 11.38, page 11-28).

3. Any RAS parameters that are computed at a cross section can be
displayed in a profile view. For example, in Figure 11.38 (page 11-
28), velocity versus distance has been displayed. The user can plot
several different variable types at one time (e.g., velocity and area
versus distance), but the scaling may not be appropriate when this is
done.
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4, From the File menu, click Exit, the General Profile Plot -
Velocities dialog box (Figure 11.38) will close.

- General Profile Plot - Velocities
FEle Options StandardPlots User Plots  Help

Reaches |l‘t| Profiles
Plot | Tablel

Bald Eagle Cr. for the YWCDS Project Flan: 1) Without Pr:1993 Flood: RAS  6/472007 JI
Bald Eagle Creek Lake to Lock Hayv

e
16 el Let Pash Flome

el F It Peck Fhouss

vel Let (fis), Vel Chrl (/s), Vel Right (tis)

"

0 20000 40000 60000 80000 100000 120000 140000

Mzin Channel Distance ()
|5l

F_igure 11.38 RAS - General Profile Plot Dialog Box

Hydraulic Property Tables Report
To view the Hydraulic Properties Table:

1. From the WAT main window, on the Results menu (see Chapter 3,
Section 3.2, page 3-3), point to RAS, click Hydraulic Properties
Table.

2. The View Hydraulic Property Tables dialog box will open
(Figure 11.39).

Yiew Hydraulic Property Tables

File Type View

1L T F xisting Conditions - Dam to Loc Haven - g

River: | j Positian: |

Reach: | | Rivsta | | ﬂﬂ Yariables ... FReload Data |
Piot | Table]

B

No Data for Plot

A a|

Figure 11.39 RAS - View Hydraulic Property Tables Dialog Box

3. If the user has performed an unsteady flow analysis, the hydraulic
property table will be available for viewing; otherwise this dialog
box will be blank.

4. From the File menu, click Exit, the View Hydraulic Property
Tables dialog box (Figure 11.39) will close.
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11.3.4 FIA Reports

Alternative Report
To view the Alternative Report:

1. Fromthe WAT main window, on the Results menu (see Chapter 3,
Section 3.2, page 3-3), point to FIA, click Alternative Report.

2. The Alternative Report will open (see Figure 11.27, page 11-17).

3. The report displays the name of the study, the name of the FIA
model alternative, and the time window of the simulation. This
report summarizes all the impacts by impact area for the study.
There are separate reports for urban damages, structures impacted,
agricultural damage, and report that summarizes all damage and
impacts, including population impacted. You can view this report
by different boundary categories. From the View By list, select the
boundary category you wish to view results by; the default is impact
area.

4. Click Close, the Alternative Report (see Figure 11.27, page 11-17)
will close.

Compare Alternatives Report
To view the Comparison Report:

1.  From the WAT main window, on the Results menu (see Chapter 3,
Section 3.2, page 3-3), point to FIA, click Comparison Report.

2. The Compare Alternatives Report will open (see Figure 11.29,
page 11-18).

3. The report displays the name of the study, the title of the report, the
name of the base FIA model alternative, and the names of the
comparison alternatives. This report summarizes all the impacts by
impact area for the selected simulation alternatives. There are
separate reports for urban damages, structures impacted, population
impacted, and agricultural damage. From the View By list, select
the boundary category you wish to view results by; the default is
impact area.

4. Click Close, the Compare Alternatives Report (see Figure 11.29,
page 11-18) will close.

Project Benefits Report

To view the Project Benefits Report:

11-29



Chapter 11 — Model Results HEC-WAT User's Manual

1. From the WAT main window, on the Results menu (see Chapter 3,
Section 3.2, page 3-3), point to FIA, click Project Benefits Report.
2. The Project Benefits Report will open (Figure 11.40).

I Project Benefits Report - Bald_Eagle
[

Alternative Name: Without Project Condtions Wew B o

Uik | Struchaes | Pogulation | Ageicuarny

Urban Damage
Projec Benefits Report
By mpact Area

Impact Area Damage with \Mlllum| Total

Categories Project Project

i
§

s
Brech CkAgr [ Total L) 4 4 4 [
Bidch Gk Undey | Total 0| L] 2] L) ]

Blanchied Agi T TS L] 0 0 0 o o
Castanea [1] [ [ [ 0
Coflage Area 0 0 0 0 0
L] 1] 1] 0 0
1) 1) 1) 0 0

457 [H 145 145 145 ] 7]

Unideveloned Open Space [ [ [ ] 0 |

otal 457 (iH] 145 145 145 L L] L)
0 0 0 0 0
[] [] [] 0 ]
[ [ [ ] []
1] 1] 1] 0 0

1 Fl 1 ] 1] D 2 24

1 2 L] L] o L] o L]}

[ 18 13 13 13 T 70 7o)
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L] 1] 1] 0 0

1) 3 3 E) E) 100 0 100,

[ [] [] o 0 |

[ [} [El} I w3 W 3] I w3 )

o DAEGT| DREGT| R 10313 J65AT | 100 1) ELI 100

Teast 539 27368 fLlre) 16284 10545 2682 a8 54 kL] 98|

[ pint.. [ seewrie [ close |

Figure 11.40 FIA - Project Benefits Report

3. The report displays the title of the report and the name of the
forecast alternative. This report displays the results from the
computer project benefits option in FIA. There are three specific
areas to the report.

Damage Suffered - when FIA performs the computation for
project benefits, it actually computes two sets of results. The
without project which means no projects (levees and reservoirs)
are included in calculations, and the other, with project which
includes projects in the calculations.

Damage Prevented - includes the differences between with and
without project damages (Total column) and the distribution of
the benefits among the projects. In addition, the amount of the
benefits awarded to Corps’ projects is displayed.

% Damage Prevented - reports the damage reductions for the
differences between with and without project damages (Total
column), each type of project (levee, reservoir), and damage
reductions awarded to Corps project) by a percentage. This
percentage is simply calculated by dividing the Damage
Prevented column by the Without Project column.

4. There are separate reports for urban damages, structures impacted,
population impacted, and agricultural damage. You can view this
report by different boundary categories. From the View By list,
select the boundary category you wish to view results by; the
default is impact area.

5. Click Close, the Project Benefits Report t (Figure 11.40) will
close.
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Impact Response Report

Using the hydrographs (time-series data) defined for the impact area; FIA
continuously simulates conditions and evaluates damage during a flood
event. As the program steps through a simulation, evaluating damage, it
also searches through the rules in the Impact Table to identify the stage
thresholds that may be exceeded. When it finds a threshold that is
exceeded, it records the time and date. At the conclusion of the
simulation, the results are displayed in the Impact Response Report.

To view the Impact Response Report:

1.  From the WAT main window, on the Results menu (see Chapter 3,
Section 3.2, page 3-3), point to FIA, click Impact Response.

2. The Impact Response Report will open (see Figure 11.28, page
11-18).

3. This report summarizes, for each impact area, thresholds that were
exceeded, along with the time and date of the exceedence. Also,
this report will inform you of the actions you should take when
those thresholds are exceeded. The columns of the report represent
the various FIA model alternatives that have been evaluated. Also,
from this report you can determine how various FIA model
alternatives would affect an impact area during a flood event.

4. As illustrated in Figure 11.28 (page 11-18), the FIA model
alternative, Without Project Conditions has been evaluated. For the
impact area, Lock Haven, at 25Nov1993, 22:00, Flap gates of
interior drains underwater was reached, and the following action is
recommended — Check drains to ensure operation.

5. Click Close, the Impact Response Report (see Figure 11.28, page
11-18) will close.

Receding Response Report

Using the hydrographs (time-series data) defined for the impact area; FIA
continuously simulates conditions and evaluates potential environmental
and operational problems due to low flow. As the program steps through a
simulation, evaluating damage, it also searches through the rules in the
Receding Table to identify the stage thresholds that need to be maintained
or exceeded. When it finds a threshold that is not met, it records the time
and date. At the conclusion of the simulation, FIA will display the results
in the Receding Response Report. This report summarizes, for each
impact area, thresholds that were not met, along with the time and date of
the threshold not being met. The columns of the report represent the
various simulation alternatives that have been evaluated. Also, from this
report you can determine how various simulation alternatives would affect
an impact area during a low flow event.
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To view the Receding Response Report:

1. From the WAT main window, on the Results menu (see Chapter 3,
Section 3.2, page 3-3), point to FIA, click Receding Response.
2. The Receding Response Report will open (Figure 11.41).

B Receding Response Report - Bald__Eagle g@@\

Impact Area Stage () Impact Action Time

‘Without Project Conditions

Beech CkAgri  |875.00 Flood Stage Minor agricultural flooding begins | 26Mov33 12:00

A74.00 Flood Stage hdinor agricultural flooding begins |28Mov33 22:00

5745.00 Flood Stage Minor agricultural floading begins |[130ec93 19:00

hin Stage - 300eci3, 23:00 571.85 1

[ Print H Save To File H Close

Figure 11.41 FIA — Receding Response Report

3. This report summarizes, for each impact area, thresholds that were
exceeded, along with the time and date of the exceedence. Also,
this report will inform you of the actions you should take when
those thresholds are exceeded. The columns of the report represent
the FIA model alternative that is being evaluated for the active
simulation. Also, from this report you can determine how various
alternatives would affect an impact area during a flood event.

4. As illustrated in Figure 11.41, the FIA model alternative, Without
Project Conditions have been evaluated. For the impact area,
Beech Ck Agri, at 29Nov93 22:00, Flood Stage was reached, and
the following action is recommended — Minor agricultural flooding
begins.

5. Click Close, the Receding Response Report (Figure 11.41) will
close.
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Appendix B

Plug-In Concepts

The HEC-WAT (Watershed Analysis Tool) uses a number of standalone
programs, initially HMS, ResSim, RAS and FIA. These programs need to
be incorporated into the WAT in a generic robust fashion. The "plug-in"
allows the WAT to provide an integrated modeling experience without
requiring special code to support individual models

B.1 Overview

The WAT by itself contains no software application specific logic,
through the use of a "plug-in" the WAT will be able to incorporate a
program seamlessly into its interface. Software applications incorporated
into the WAT will be run as client/server architecture, with the WAT
acting as the client and the software application as the server. There are
numerous ways to implement the client/server architecture and the WAT
"plug-in" design is not meant to preclude the use of any of them.

The WAT provides the analysis framework.

Software applications provide everything else.

The WAT does not know about the software application code.
New software applications can be added without any change to the
WAT code.

e The "plug-in" provides integrated schematic elements, access to
native software application editors and result displays, ability to
launch software application computations.

There are two initial designs that are going to be used to incorporate the
HEC software applications. The first design is used for the Java® based
software applications, HMS, ResSim and FIA (Figure B.1).

Java Model Program

WAT (HMS, ResSim, FIA)

Java Java
Plugin RMI Server

Figure B.1 Java Software Applications
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B.3

The second design is used for RAS which is a Visual Basic program
(Figure B.2).

WAT RAS

DLL
Plugin

COM
pbL ——n

Figure B.2 Non-Java Software Applications

It is not intended that any of the application software contain WAT
specific code when the application software is run outside of the WAT
environment.

Loading

Plug-ins will be loaded using the framework’s Plug-in Manager. The
Plug-in Manager searches for jar files in the lib/ext directory. When it
finds a jar file it checks the jar file’s manifest file for the entry MainClass.
If the MainClass entry is found, it loads that class through reflection and
looks for a public static void main(String[] args) method. If the main
method is found it invokes the method. When the plug-in’s main method
is called, the plug-in can then install itself into the application by
registering with the appropriate factories.

The plug-in must register itself with the
hec2.wat.plugin.WatPluginManager by calling register(WatPlugin) to be
recognized by the WAT as a plug-in. It should also add it’s
hec2.model.PluginOrderltem to the hec2.model.PluginOrderltem class by
calling addProgramOrderltem(ProgramOrderitem).

Interfaces

B.3.1 BasicWatPlugin

A plug-in must implement the interface hec2.wat.client.BasicWatPlugin.
This interface defines the basic functionality that a plug-in must support,
such as creating a project, opening a project, getting a list of model
alternatives etc.
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The hec2.wat.client.BasicWatPlugin interface consists of:

/**

* create a new project for the program

4

public boolean createProject(com.rma.model_Project project);
/**

* open a project for the program

*/

public boolean openProject(com.rma.model.Project project);
/**

* save the current project.

*/

public boolean saveProject();

/**

* called when the WAT is shutting down or opening a new Study
*/

public boolean close(boolean watExiting);

/**

* unique name of the plugin

* @return

*/

public String getName();
/**

* get the name of the project/watershed/etc opened by this plugin
* @return

*/

public String getProjectName();
/**

* get the name of the log file if there is one.

* @return

*/

public String getLogfile();

/**

* display the program to give the user full functionality to the program
*/

public boolean displayApplication();
/**

* return the version of the application

*/

public String getVersion()
/**

* add the MessageTaker msgTaker to the plugin. For adding messages to the
* framework
*/
public void addMessageTaker(MessageTaker msgTaker);
/**
* remove the MessageTaker msgTaker from the plugin
*
/
public void removeMessageTaker(MessageTaker msgTaker);
/**
* get the directory that this plugin is storing its base data in
* @return the plugin’s working directory
*
/
public String getDirectory();

Table B.1
BasicWatPlugin Methods

createProject() Create a new project. The current WAT project is
passed in so that the plug-in can get any
information it needs, like the name, directory, unit
system etc.

openProject() Open an existing project. The current WAT
project is passed in so that the plug-in can use its
information in determining which project to open
if there is more than one.

close() Close the plug-in application’s project. If
watExisting is true the application should shut
down.

getName() Get the name of the plug-in.
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getProjectName() Return the name of the plug-in application’s
project name.

getLogFile() Return the log file for the plug-in application if it
has one.

displayApplication() | Display the plug-in applications main window.

getVerion() Get the application’s version number.

B.3.2 WatPlugin

Plug-ins that is to be inserted into a WAT Simulation compute must
implement the hec2.wat.plugin.WatPlugin which extends
hec2.wat.plugin.BasicWatPlugin and defines methods used by the
Simulation process.

The hec2.wat.plugin.WatPlugin interface consists of:

/**
* get the ProgramOrderltem for the plugin. The ProgramOrderltem is used to
* determine where the plug goes in the Program execution order
*/

public ProgramOrderltem getProgramOrderltem();

/**
* compute the specified ModelAlternative
*/
public boolean compute(hec2.wat.model _ModelAlternative modelAlt);

/**

* get the list of ModelAlternatives that this program has. The schematic
* isn’t used initially

*/

public List getModelAlternatives(Condition schematic);

/**
* add the ComputeProgressListener®s to the Plugin
* @param progressListeners List of ComputeProgressListener
*/

public void addComputeListeners(List<ComputeProgressListener> progressListeners);
public void setComputeListeners(List<ComputeProgressListener> progressListeners);
/**

* called when the user cancels the compute

* @return true if the compute was canceled

*/
public boolean cancelCompute();
/**
* display the program with the Alternative represented by malt loaded
4
public boolean displayApplication(ModelAlternative malt)
/**
* check to see if the data represented by the Alternative malt is out of date.
*/
public boolean needToCompute(ModelAlternative malt, HecTime lastComputeTime)
/**
* import data from the plugin®s application into the WAT
*/
public void importData();
/**
* return whether the plugin is capable of importing it’s data into the WAT
*/
public boolean canlmport()
/**
* get the DatalLocations for the ModelAlternative modelAlt
*/
public List getDatalLocations(ModelAlternative modelAlt, int direction)
/**
* set the Datalocations for the ModelAlternative modelAlt
*/

public boolean setDatalLocations(ModelAlternative modelAlt, List datalLocations)
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Table B.2
WatPlugin Methods

getProgramOrderltem()

Return the plug-in's ProgramOrderltem.

compute()

Compute the specified ModelAlternative.

getModelAlternatives()

Return a list of ModelAlternatives that the plug-
in application’s project knows about. For RAS
this is a Plan, for ResSim it's an Alternative.

addComputeListeners()

Add the com.rma.model.ComputeL.isteners to
the plug-in applications compute process. There
is usually an interface class that needs to take
the application's compute information and
translate the method calls to call the
corresponding methods in the ComputeListener.

cancelCompute() Cancel the current compute.

displayApplication() Load the alternative specified by malt and
display the plug-in application.

importData() Display the plug-in applications import data
window, if it has one.

needToCompute() Check to see if the data represented by the
alternative malt is out of date.

importData() Import data from the plugin's application into
the WAT.

canImport() The Datalocations for the ModelAlternative
modelAlt

getDatalLocations() Get the DatalLocations for the ModelAlternative
modelAlt

setDatalLocations() Set the DataLocations for the ModelAlternative

modelAlt

B.3.3 DisplayableWatPlugin

Plug-ins that also need able to display information on the map schematic
should implement the interface, hec2.wat.client.DisplayableWatPlugin.

The DisplayableWatPlugin interface defines additional functionality that a

plug-in must support to be displayed on a map schematic. These are
things like returning a list of elements to display, displaying an editor for
an item, displaying output for one or more elements, etc.

The hec2.wat.client.DisplayableWatPlugin interface extends
hec2.wat.client. WatPlugin and adds the following methods:

/x>

* get the list of GraphicElements to draw on the map for the
* ModelAlternative modelAlt

*/

public List getGraphicElements(hec2.wat.model _ModelAlternative modelAlt);

/x>

* get the list of output reports for the ModelAlternative modelAlt

*/

public List getOutputReports(hec2.wat.model _ModelAlternative modelAlt);

Voiad
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* display the editor for the selected GraphicElement element

*/
public boolean displayEditor(hec2.wat.map.GraphicElement element);
/**
* display the output (plot/table) for the selected OutputElements
*/
public boolean displayOutput(hec2.wat.model.OutputElement element);
/**

* get the EditActions to put in the Edit Menu for the ModelAlternative
* @param modelAlt the ModelAlternative, can be null
* @return a List of EditActions

*/

public List getEditActions(ModelAlternative modelAlt);
/**

* display the editor for the specified ModelAlternative
*/

public void editAlternative(ModelAlternative modelAlt);
/**

* get the List of EditActions that are always available in the WAT frame’s Edit

menu

*/

public List getGlobalEditAction();
/**

* perform the edit action. The Action is fromt the List of Actions returned by
* getEditActions(Q)

*

pgélic void editAction(String action, ModelAlternative modelAlt)

/* called when a Map Layer is added to the WAT project to tell the plugin to add
the : Map Layer to its project

p:élic void addMap(String mapPath)

/* called when a Map Layer is removed from the WAT project to tell the plugin to
remove

* the Map Layer from it’s project.
*/

public void removeMap(String mapPath)

Table B.3
DisplayableWatPlugin Methods

getGraphicElements() | Returns the list of GraphicElements for the
specified ModelAlternative. The
GraphicElement should have any
OutputElements that it wants displayed in its
popup menu added to it with
addOutputAction(OutputElement).
getOutputReports() Returns the list of OutputElements that should be
added to the WAT's main window, Results menu.

displayEditor() Displays the editor associated with the
GraphicElement.
displayOutput() Displays the report/table/plot etc for the

OutputElement specified. The OutputElement
passed in is a copy of the OutputElement
originally returned from the plug-in.

getEditActions() Returns the list of EditActions that should be
displayed on the WAT's main window, Edit
menu.

editAlternative() Display the editor for the ModelAlternative.

getGlobalEditAction() | Get the list of EditActions that are always
available in the WAT's main window, Edit menu
editAction() Perform the edit action. The action is from the
list of actions returned by getEditActions().
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addMap() Called when a Map Layer is added to the WAT
project to tell the plug-in to add the Map Layer to
its project.

removeMap() Called when a Map Layer is removed from the
WAT project to tell the plug-in to remove the
Map Layer from it’s project.

The four HEC application software packages will all be
DisplayableWatPlugins, since they all have graphics elements.

An additional interface hec2.wat.plugin.ClientServerPlugin is used by the
plug-in panel for client/server plug-ins, it consists of the following
methods:

/**

* return whether the server is alive

* @return the server alive state

*/

public boolean isServerAlive();
/**

* start the plugin®s server

* @return true if the server was started successfully
*/

public boolean startServer();

B.3.4 Java Program Plug-In

The three application software that are Java based, HMS, ResSim, FIA,
will all share a common client side plug-in and RMI interface for the
server side. Only on the server side is unique to each program, the client
needs to only implement a couple of methods. Since the server-side
component of the plug-ins will all be implemented using the same RMI
interface, the client side can be based on the same base class, with the only
difference being the server that they launch.

B.4  Map Drawing

B.4.1 Graphic Elements

Every plug-in that displays graphic elements on the screen will need to
return a list of those elements to the WAT. The WAT Glyph that draws
these elements will attempt to combine like elements from the various
models into a single image on the screen. If two reaches exist on the same
segment of a stream, the WAT will only draw a single reach. Elements can
reference their location either by stream name and stream station or by X-
Y coordinates, with the stream name/stream station being the preferred
method. The WAT Glyph will have the ability to draw a limited number
of elements directly. For plug-ins that need additional elements that are
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not built into the WAT Glyph, the WAT Glyph will have those graphic
elements draw themselves on the map. No drawing optimizations will be
attempted on these unknown element types.

Element types that have optimized drawing:

ReservoirElement
ReachElement
JunctionElement
DiversionElement
XSectionElement
PoolElement
ImpactAreaElement
SubBasinElement
LeveeElement

Additional elements that are drawn:

PointElement
PolygonElement
LineElement

All elements of a specific type, from the optimized set, are drawn using
the same drawing properties. Therefore, all ReservoirElements, no matter
which application software they come from, are all drawn the same
(Figure B.3).

GraphicElement

PointElement LineElement PolygonElement
JunctionElement XSectionElement| [ReachElement | |LeveeElement PoolElement | |ImpactAreaElement

Figure B.3 Graphic Elements

Graphic elements also have a drawing hierarchy number; the lowest
number will be the element that actually gets draw on the map panel. In
the case of reservoirs, where ResSim, HMS and RAS can all have
reservoirs, the ResSim reservoir is the most detailed so it should be one
drawn (assuming there is a reservoir for each model at the location). So
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the ResSim ReservoirElement should have a lower number than the HMS
or RAS ReservoirElements.

Reaches are treated a bit special. The WAT MapGlyph figures out the
longest reach on a stream and creates a new dummy reach. This dummy
reach then holds a list of all the plug-in reaches. When a right-click or
tooltip is called for, the WAT MapGlyph figures out which plug-in reaches
are located at that stream station.

GraphicElements will also contain information used by the plug-in to
display the editor for that element as well as information for creating the
plot and tabulate popup menus. This will keep the WAT from having to
constantly contacting the model program to determine what functionality
that element has.

B.5 Compute

B.5.1 Passing Information to the Plug-In

The call to compute() is passed with a single argument of the
hec.wat.model.ModelAlternative. The ModelAlternative will have the
necessary information for the plug-in to perform the compute.

This information consists of:
e DSS Filename for both input and output of DSS data

F-Part for DSS pathnames

Run time window

Simulation name

The base compute directory. The plug-in is expected to compute

in a subdirectory under this directory.

e Compute Progress Listeners, these listeners allow the plug-in to
return compute status back to the WAT.

B.5.2 DSS F-Part

The DSS F-Part will consist of the <Simulation Name>:<Event
Name>:<Model> where:

<Simulation Name> is the first 10 character in the name of the
simulation.

<Event Name> is the first 10 characters in the name of the event.

<Model> is the name of the plug-in.
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B.5.3 F-Part Replacement

To ensure that upstream models can feed downstream models data through
the simulation’s DSS file F-Part replacement will have to occur during the
compute. The plug-in will be told what its output F-Part will be at
compute time. The program should then look through its input time series
pathnames and if it finds a pathname matching a WAT F-Part pathname it
should replace the simulation name:event name part of the pathname with
the current simulation name:event name and replace the DSS file.
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Appendix C

Tools

C.1l

The HEC-WAT has several tools available for the user to make use of in
manipulating DSS data, doing a statistical analysis, setting options for the
WAT, customizing the WAT menus and toolbars, view the WAT
execution, and check memory usage. The following sections describe
theses tools, with Appendix G covering the use of HEC-DSSVue.

HEC-SSP

The Statistical Software Package, HEC-SSP, is used to perform statistical
analyses of hydrologic data (Figure C.1). The current version is limited to
frequency analysis based on Bulletin 17B, "Guidelines for Determining
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Figure C.1 HEC-SSP Main Window

Flood flow Frequency" by the Interagency Advisory Committee on Water
Data. From the WAT a frequency analysis would be performed at stream
gages to create frequency curves that could be used by other software in
the WAT program sequence. See the HEC-SSP User's Manual (CPD-86)
for further details.
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To perform a frequency analysis:

1.

From the WAT main window, from the WAT Tools toolbar (see
Chapter 3, Section 3.2.1, page 3-4), click HEC-SSP, the HEC-SSP
main window will open (Figure C.1).

Another way to access HEC-SSP from the WAT main window, on
the Tools menu, click HEC-SSP.

Either way in the Desktop pane, the Bulletin 17B Editor is open
(Figure C.2).

B Bulletin 178 Editor, - FEx
Mame:
Description: C]
Flow Data Sat: v
DSS File Name: (]
Repott File: [:]
General | Options | Results
Generalized Skew Plotting Position Confidence Limits
(%) Use Station Skew @ wieibull ¢4 and B=0) () Defaults (0.05, 0.95)
= O User Entered Yalues
O Use Weighted Skew O Median @ and B=03)
= Upper Limit:
O Use Regional Gkew () Hazen (4 and B = 0.5) np
Regional Skew: © Other (Specify 4, By Lower Limit
Req. Skew MSE: Flotting position computed using
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(m-A)/(n+1-A-B)
Expected Probahlity Curve Vifhere:
m=rank, 1=largest
(2 Compute Expected Prob.Curve N=Number of Years
AB=Constants
() Do Mot Compute Exepected Proh
[ Carnpute ] [ Flot Gurve ] [ Yiew Report ] [ Frint I Ok ] [ Cancel ] [ Apply I [ Help

Figure C.2 Bulletin 17B Editor

You must enter a name for the frequency analysis, select a flow data
set; select a name for the output DSS file, and enter a name for the
report file.

The General tab (Figure C.2) is where you will set the general
settings for a frequency analysis. This includes: generalized skew,
expected probability curve (frequency curve), plotting positions,
and confidence limits.

The Options tab (see Figure C.3, page C-3) provides a place for the
user to enter optional data like low outlier threshold, historic period
data, and user-specified frequency outliers.

The last tab is the Results tab (see Figure C.4, page C-3), which is
populated after the user clicks Compute. This tab contains the
computed flow frequency curve, the expected probability adjusted
curve, general statistics about the data, and information on the
events. Also, you can view data graphically and in a report form
from this tab.

Data is stored to a DSS file, which is where the programs would
retrieve the data.
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B4 Bulletin 17B Editon, -*
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Figure C.3 Bulletin 17B Editor — Options Tab
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Figure C.4 Bulletin 17B Editor — Results Tab

C.2 HEC-GeoRAS

HEC-GeoRAS is a set of ArcGIS® tools specifically designed to process
geospatial data for use with HEC-RAS. This set of procedures, tools, and
utilities will give a user the ability to prepare GIS data for import to RAS
and generate GIS data from RAS output with limited GIS experience.
Users must have experience modeling with RAS and have a thorough
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understanding of river hydraulics to properly create and interpret GIS data
sets. For further details see the GeoRAS User's Manual (CPD-83).

C.3 HEC-GeoHMS

HEC-GeoHMS is a geospatial hydrology tool kit for engineers and
hydrologists with limited GIS experience. The program allows users to
visualize spatial information, document watershed characteristics, perform
spatial analysis, delineate subbasin and streams, construct inputs to
hydrologic models, and assist with report preparation. The GeoHMS
interface allows a user to expediently create hydrologic inputs that can be
used directly with HEC-HMS. For further details see the GeoHMS User's
Manual (CPD-77).

C4 HEC-WAT Options Dialog Box

The WAT allows you to configure several options for the interface. You
can specify loading the last study, show startup screen and other general
options; view and add system properties, view the threads being used by
the WAT, configure the colors of the messages that are displayed in the
table on the Compute Manager, configure the colors for the state of
simulations on the Compute Manager and the Results Comparison
Manager, and find information and review log files for the plug-ins.

C.4.1 General Tab

From this worksheet, you can set whether the last study you had open will
be loaded on startup of the WAT, display a dialog box that will allow you
to open or create a study, automatically save the study on exiting the
WAT, restore the layout, synchronize the Study Tree to the open Map
Window, and set an interval to for saving the study.

To set the automatic reload of the last study:

1. Onthe Tools menu, click Options.

2. The Options dialog box will open, click the General tab (see
Figure C.5, page C-5).

3. If you wish to have the last study automatically loaded the next time
you start the WAT, click Load Last Study at startup to set.

4. Once you have the automatic study loaded set, click OK. The
Options dialog box will close.

To display the Startup dialog box:
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X

[ Load Last Study at startup

[] Showe Startup Screen
[] Autormatically Save Project on Exit
Restore Layout

[] Sync Project Tree to Map Yyindow

Study Save |nterval {in minutes): o

I Ok H Cancel H Apply

Figure C.5 Options Dialog BOX

1. On the Tools menu, click Options.
2. The Options dialog box will open (Figure C.5), click the General
tab.

3. If you wish to have the Startu » -
digllog box open the next time Sou had N Study EJ
start the WAT, click Show Startup | @ren a Study
Screen to set. For this option to BaldEagle
work properly you can not have the
Load Last Study at startup option Bald Eagle
selected (Figure C.5). Dl EEl i acE

4. Once you have the automatic study DryCreek_WaATheta
loaded set, click OK. The Options DrCreek
dialog box will close (Figure C.5). G More Studys
The next time you bring up the
WAT, the Startup dialog box will | & Create New Stucy

display (Figure C.6). This allows Figure C.6 Startup Dialog Box
you a convenient way to open or
create a study.

C.4.2 System Properties Tab

System properties allow you to view system properties, and if you have
the correct user access, you can edit some or all of the system properties.
The recommendation is that you only use this information for debugging
purposes and viewing. Editing must be done with extreme caution as any
changes you make can directly affect the WAT functionality.

To view system properties:
1. On the Tools menu, click Options.

2. The Options dialog box will open, click the System Properties tab
(see Figure C.7, page C-6).
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Figure C.7 Options Dialog Box — System Properties Tab

The Server Properties Worksheet will give you information

regarding the WAT system properties that have been set.
Click OK, the Options dialog box will close.

To add a system property:

1.

2.

If you have the correct user access levels then the New command
will be available and you can add system properties.

Click New, the New System Property dialog box (Figure C.8) will
open.

Mew System Property

Property:
Propery Walue:

Cancel

Figure C.8 New System Property Dialog Box

In the Property box (Figure C.8), enter the name of the new system
property. For the parameters of the new system property, will enter
the parameters in the Property Value box.

Click OK, the New System Property dialog box closes, and the
new system property will appear on the System Properties
worksheet (Figure C.7).

To edit a system property:

1.

2.

If you have the correct user access levels then the Edit command
will be available and you can edit system properties.

From the System Properties worksheet (Figure C.75), select a
system property from the available list, click Edit, the Edit System
Property dialog box (see Figure C.9, page C-7) will open.

In the Property and Property Value boxes, from the selection you
made, edit the items, as you need to.
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Edit System Propernty

Property: o

Froperty Yalue: | CiProgram Files|

(0]34 Cancel

Figure C.9 Edit System Property Dialog Box

|

4. Click OK, the Edit System Property dialog box closes, and the
changed system property will appear on the System Properties
worksheet (see Figure C.7, page C-6).

To delete a system property:

1. If you have the correct user access levels then the Delete command
will be available and you can delete system properties.

2. From the System Properties worksheet (see Figure C.7, page C-6),
select the system property you wish to delete. To select, click on
the system property, it will
now be highlighted in blue.

Confirm Property Delete

3. CI |Ck Delete a Confl rm @ Are you sure you wank to delete the propery woo
message (Figure C.10) will

open. If you want to delete
the selected system property, ~ Figure C.10 Confirm Message
click Yes. The Confirm

message will close and the selected system property will be
removed from the System Properties worksheet (see Figure C.7,
page C-6).

C.4.3 Threads Tab

A thread is a single sequential flow of control within software. Within
Java you have the ability to have multiple threads in a piece of software all
running at the same time and performing different tasks. The WAT is a
multi-threaded program, and the Options dialog box provides you a view
of the threads being used by the WAT.

To view threads:

1. Onthe Tools menu, click Options.

2. The Options dialog box will open, click the Threads tab (see
Figure C.11, page C-8).

3. The Threads Worksheet will give you information regarding the
threads that are actively being used by the WAT. To provide an up-
to-date list of the active threads, click Refresh.

4. Click OK, the Options dialog box will close.

C-7



Appendix C - Tools HEC-WAT User's Manual

Ed Options g|

General | System Propeniesl Threads | Cormpute Colaors | Simulation Compute Colors | Plug-ing

\0) java.lang ThreadGroup[name=systern,maxpri=10] -
-~ Reference Handler[Priority=10]

Finalizer[Friority=8]

Signal Dispatcher[Priority=4]

Aftach Listener[Priority=5]

JavaZD Dispaset[Priority=10]

Timercueue[Priarity=5]

RMI Scheduler(D)[Priority=4]

FMl RenewClean-[155.83.200.170:1889][Priority=a]

G Daemon[Priarite=2] w

[ Create Stack Trace ]

ssesesess

I (0] H Cancel H Annly

Figure C.11 Options Dialog Box — Threads Tab

C.4.4 Compute Colors Tab

During a compute, from the Compute Manager and the Compute
Progress dialog box, messages are written. There are three different types
of messages, each with its own default color. From the Options dialog
box you can change the default color for each message type.

To set the colors for messages displayed during a compute:
1. Onthe Tools menu, click Options.

2. The Options dialog box will open, click the Compute Colors tab
(Figure C.12).

H‘ﬂ Options

Mormal Messages: | black

Wiarning Messages: | orange "|

Etror Messages: [ [ "|
I QK l ’ Cancel l l Apply ]

Figure C.12 Options Dialog Box — Compute Colors Tab

3. The Compute Colors Worksheet displays the default colors for
Normal Messages, Warning Messages, and Error Messages. To
change the color, from the color list associated with each message
type, click on a new color.

4. Click OK, the Options dialog box will close. The new color will
appear in the Compute Manager and the Compute Progress
dialog box, the next time a compute is executed.

C-8
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C.4.5 Simulation Compute Colors Tab

Simulations are color coded in the WAT, so the user can at a glance see
what simulations need to be computed, which ones had errors, which ones
successfully computed, which ones are out-of-date, and what simulations
are not computable. Each category has its own default color, which
appears in the Study pane, the Compute Manager, and the Result
Comparison Manager. From the Options dialog box you can change the
default color for each simulation compute category.

To set the colors for simulations:
1. On the Tools menu, click Options.

2. The Options dialog box will open, click the Simulation Compute
Colors tab (Figure C.13).

HOptinns g|
General | System Properties | Threads | Compute Colors | Simulation Compute Calors | Plug-ing
Compute Error | [ red i
Computed I areen .
Mever Computed | biue .’
Out-of-Date T yellow i
Mot Computahle qray

[ (8134 ] [ Cancel ] [ Apply ]

Figure C.13 Options Dialog Box — Simulation Compute Colors Tab

3. The Simulation Compute Colors Worksheet displays the default
colors for Compute Error, Computed, Never Computed, Out-of-
Date, and Not Computable. To change the color, from the color
list associated with each simulation compute category, click on a
new color.

4. Click OK, the Options dialog box will close (Figure C.13). The
new color will appear in the Study Pane, Compute Manager and
the Result Comparison Manager, the next time a simulation is
computed.

C.4.6 WAT Plug-Ins Tab

This worksheet provides information on the plug-ins that are currently
being used in the WAT for the four basic programs in the default program
order, plus the plug-in for the HEC-SSP tool (see Section C.1). The
information includes the plug-in name, the version of the software the
plug-in represents, the name of the project, whether the plug-in is written
in a client/server mode or not, status of the server side, and a log file
associated with the plug-in. The log file is very important when
debugging issues related to the individual programs in the WAT. The
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only program that does not have a log file for the Beta version is HEC-
RAS. The following steps can be followed for any of the software plug-

Ins.

To access the HMS server log file:

1.
2.

5.

On the Tools menu, click Options.
The Options dialog box will open, click the Plug-ins tab (Figure
C.14).

k& options §|

General | System Properties | Threads | Compute Colors || Simulation Compute Colors | Flug-ing

Flug-in Yersion Project Clignt-Server| Server Status Log File
Hti S 4.0.0Dev [v] Up [ e
ResSim 3.1 Alpha Mot Opened [v] Up [ WiE
RAS Wersion 4.0B... |prj [] T4fA [ TiA
Fla Linknown Mot Opened [v] Lp [ ey
S5F 1.0 Beta Mot Opened [v] Up [ WiEw

Load Project Start Server

[ Ok H Cancel ” Apply ]

Figure C.14 Options Dialog Box — Plug-ins Tab

To view the log file for the HMS server, on the table, in the HMS
row, click View. The hmsserver.log will open (Figure C.15).

w hmsserver. log §|

File Edit Search Format

File! | CDOCUME~1 igdhecpriiLOCALS ~1/Templlogsthmssenver. log

main:JavaSerer start 1902

main:Starting registry on part 18902

main:RemateException on finding registry java.rmi.ConnectBException: Connection refused to host 14
java.net.ConnectException: Connection refused.; connect

rrain;created new registry on port 1902

main:Reagistry is up Registndmpl[UnicastSenverRef [liveRef. [endpoint:[155.83.200.170:1802]{local),ak

AbstractlavaPluginServarrehinding to rmifiwe-nb-hec33504:1902IHMS

getExistingProjects:no workspace files found in thms

WIARMIMG 10010: Project name "BaldEagle” is already in use. Project opened.

MOTE 10008 Finished opening project "BaldEagle” in directory "CADocuments and Settings\gOhecpr

MOTE 10187 Closed project"BaldEagle” at tirme 31Jul2007, 071 7:04.

getExistingProjects:no warkspace files found inthms

WIARMIMG 10010: Project name "Bald Eagle” is already in use. Project opened.

MOTE 10008 Finished opening project "Bald Eaale” in directory "CADocuments and Settings\gOhecp

< ¥
< ¥
1111 11

Figure C.15 hmsserver.log

Review the hmsserver.log for any information that can help you
debug any issues with the HMS program. From the File menu,
click Close, the hmsserver.log will close.

Click OK, the Options dialog box will close (Figure C.14).

C-10
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C.5 Customize HEC-WAT Menus and Toolbars

This item allows the user to customize the menu items in the WAT, and
turn on and off the WAT toolbars.

To customize menu items:

1. On the Tools menu, click N &)

Customize. o [Commands | Toolbars

2. The Customize dialog box Some Explaination here
will Open’ C||Ck the Categaries: Commands:

; Praject S

Commands tab (F_lgure C.16). | & Do sty

3. From the Categories box, . &) Close Study
select the menu you wish to — & e Sty
customize. From the Fesults Save Study As...

Tools

Commands box, click on the window | LT
Help

command you wish to remove || = 0

and click Remove. The A
command will no longer Imanrt > =
appear in the Commands box.

4. Click OK, the Customize [ ok ][ coneal ]

dialog box will close. The
command you removed from
the menu will no longer appear in the WAT.

Figure C.16 Customize Dialog Box

C.6 HEC-WAT Output

To review the progress of the WAT, on the Tools menu, click Console
Output, the Console Window will open (Figure C.17). From this dialog
box you can view the progress of the WAT, help in debugging issues with

H Console Window g@@

File  Search Wiew Format

windowOpened

Could not load unit definition and conversion file paths. -= Client App does not exist, will check =
CWME_HOME undefined will look in heclib jar file.

heciheclibiutilfunitConversions.def

loadPluglns: found jarlibtextiplugins. jar

getMainClass:line=MainClass4: hec2wat plugin FiaPluginClient
getainClassline=MainClass2: hec2 wal plugin ResSimPluginClient
getainClassline=MainClasss: hec2 wat plugin SspPluginClient
gethainClassline=MainClass3: hec2 wat plugin RASPlugin

getMainClass:line=MainClass1: hec2wat plugin HmsPluginClient
loadPlugln:mainClass=hec2wat.plugin.Hm=sPluginClient

loadClass: found main method public static void hec2 wat. plugin HmsPluginClient.mainfjava.lal
loadPlugln:mainClass=hec2 wat.plugin. ResSimPluginClient

loadClass: found main method public static void hec2 wat.plugin ResSimPluginClient maindava
ResSimPluginClienthec2Ziwatiplugind®atPluginManager.class loaded from:jarfiledCIProgram®
loadPlugln:mainClass=hec2 wat.plugin RASPlugin

RasPlugin:registering jacozoom

loadClass: found main method public static void hec2 wat. plugin RASPlugin.mainfjava.lang. Stril
startServer.stating JavaServer on port ... 1902

S
< 4

CADOCUME~1\g0hecpriLOCALS~1"Tempilo| |1:1

Figure C.17 Console Window
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the WAT, search for certain items, format the dialog box, and print the

contents of the dialog box. From the File menu, click Close, the Console
Window will close.

C7 HEC'WAT Memory Usage MemnryMunitur g@g

Memary Monitor

To review the memory being
used by the WAT, on the Tools
menu, click Memory Monitor,
the Memory Monitor dialog
box will open (Figure C.18).
From this dialog box you can
view the memory usage of the Sanple Rate | 1000] me [] Oratpae Date Staamp
WAT. Click the X to close the
Memory Monitor dialog box. Figure C.18 Memory Monitor Dialog Box
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Appendix D

Setting Up the Coordinate System

To maintain a geographic reference (also called a geo-reference), HEC-
WAT uses a user-selected coordinate system, called the World
Coordinate System (WCS). This superimposes a grid on layer features to
establish x- and y-coordinates in WCS for each point on the layer. The x-
coordinate is referred to as "easting" and the y-coordinate is referred to as
"northing" following customary use in surveying and mapping. The user
can select the extent of this grid, the dimensions of the cells of the grid,
the units of measurement of the grid, and even the location of the origin of
the grid. This appendix focuses on how to setup and edit different
coordinate systems.

D.1  Geographic Referencing

To maintain a geographic reference, you must specify a coordinate system
for each watershed. To establish the grid size and coordinate system:

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

Zoordinate System: |#-Y

Extents:

Easting: Marhing:
Minimurm: Minirmurm:
Maximum; Mlaxgiram;

Growto Map Extents l Set Map Extents to Display ]

| ok

|

Figure D.1 Map Default Properties for StudyName Dialog Box

Cancel l [ Ay l

2. The information in the Map Extents tab includes:
e Coordinate System. This box identifies the established
coordinate system for a study. To edit the coordinate system,

D-1
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D.2

click Edit, and the Map Coordinate Information dialog box
(Figure D.2) will open. Remember that all layers must exist
in one unified coordinate system.

E Map Coordinate Information @

fap Coordinate Information

system: |

Units: |15 Feet w

[ O H Cancel ]

Figure D.2 Map Coordinate Information Dialog Box

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

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

e Set Map Extents to Display. This will set the limits of the
map window. If you zoom in on an area, and click Set Map
Display to Display, the extents on the Default Map
Properties, the Map Default Properties for StudyName
dialog box (see Figure D.1, page D-1) will change to the
zoomed area.

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

Coordinate System Types

A coordinate system is a method of representing points in a space of
given dimensions by coordinates. There are several different types of
coordinate systems; two of interest to the WAT is the geographic
coordinate system, which is based on latitude and longitude coordinates,
and the project coordinate system that represents the projection of a
geographic coordinate system on a plane.
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The coordinate systems available in The WAT are shown in Table D.1.
This table also shows the units and spheroid type for each coordinate
system. A spheroid (ellipsoid) is the shape of the earth that used in the
calculations that transform positions on the curved surface of the earth to
positions on a flat map. It is part of the horizontal datum, which
approximates the curved surface of the earth over part of the globe.

Table D.1
Coordinate System Available in the WAT
Coordinate Systems Units Spheroid
X-Y U.S. feet N/A
Geographic radians WGS 72
Universal Transverse Mercator meters GRS 1980(NADS83)
State Plane Coordinates meters GRS 1980(NADS3)
Sphere of Radius
Albers Equal-Area Conic Degrees of Arc 6370997 meters
Lambert Conformal Conic International Feet
Transverse Mercator U.S. feet Clarke 1866(NAD27)
Albers Equal-Area Conic (SHG) | meters GRS 1980(NADS3)
Sphere of Radius
Polar Sterographic (HRAP) meters 6371200 meters

D.2.1 X-Y Coordinate System

The X-Y coordinate system is also known as the World Coordinate
System (WCS). This superimposes a grid on layer features to establish x-
and y-coordinates for each point on the layer. The origin point (0,0) can
be located anywhere, but every object is located in relation to the origin
point. For the X-Y, coordinate system there is not a specification for
spheroid.

To set parameters for the X-Y Coordinate System:

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

2. The Coordinate System box contains the default coordinate system
for the maps, click Edit, the Map Coordinate Information dialog
box (see Figure D.2, page D-2) will open.

3. From the System list, select X-Y.
4. From the Units list, select the units for the X-Y coordinate system.
5. Click OK, the Map Coordinate Information dialog box (see

Figure D.2, page D-2) will close, and you will be returned to the
Map Default Properties for StudyName dialog box (see Figure
D.1, page D-1). In the Coordinate System box, X-Y should be
displayed.
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D.2.2 Geographic Coordinate System

For the geographic coordinate system, there you will specify units and a
spheroid type. To set parameters for the Geographic Coordinate System:

1.

On the Maps menu, click Default Map Properties, the Map
Default Properties for StudyName dialog box will open (see
Figure D.1, page D-1). By default, the Map Extents tab is selected.
The Coordinate System box contains the default coordinate system
for the maps, click Edit, the Map Coordinate Information dialog

Figure D. :
qu ( gure 3) E Map Coordinate Information @
will open.

From the System hap Coordinate Information
liSt, SeleCt Svstemn: Geographic
Geographic. Units: | Radians v
From the Units list, .
Spheroid: | Clarke 1366(MNAD27) 4

select the units for
the Geographic
coordinate system. [ o |
The only units
available should be  Figure D.3 Geographic Coordinate System
Radians, Seconds

of Arc, and Degrees of Arc.

From the Spheroid list, select a spheroid type for the Geographic
coordinate system.

Click OK, the Map Coordinate Information dialog box will close,
and you will be returned to the Map Default Properties for
StudyName dialog box. In the Coordinate System box,
Geographic should be displayed.

Cancel

D.2.3 Universal Transverse Mercator Coordinate System

The Universal Transverse Mercator (UTM) coordinate system is a
projection coordinate system. UTM is used to define horizontal positions
throughout the world by dividing the surface of the Earth into six-degree
zones, with a central meridian in the center of each zone.

To set parameters for the Universal Transverse Mercator Coordinate
System:

1.

On the Maps menu, click Default Map Properties, the Map
Default Properties for StudyName dialog box will open (see
Figure D.1, page D-1). By default, the Map Extents tab is selected.
The Coordinate System box contains the default coordinate system
for the maps, click Edit, the Map Coordinate Information dialog
box (see Figure D.4, page D-5) will open.

D-4
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E Map Coordinate Information

Map Coordinate Infarmation

VIR | Iniversal Transverse Mercator
Lnits: 5 Feet b
Spheroid: | Clarke 186E(MNAD2T) b
LTM Zone;

Dk l [ Cancel

Figure D.4 Universal Transverse Mercator Coordinate System

[98)

From the System list, select Universal Transverse Mercator.

4. From the Units list, select the units for the Universal Transverse
Mercator coordinate system.

5. From the Spheroid list, select a spheroid type for the Universal
Transverse Mercator coordinate system.

6. Inthe UTM Zone box, enter the UTM zone number.

7. Click OK, the Map Coordinate Information dialog box will close,

and you will be returned to the Map Default Properties for

StudyName dialog box. In the Coordinate System box, Universal

Transverse Mercator should be displayed.

D.2.4 State Plane Coordinate System

The State Plane Coordinate System (SPCS) was established in the 1930's
and now covers all fifty states. Zones were established for each state
using either the Lambert Conformal or Traverse Mercator projections.
Units are generally in feet (NAD27) or meters (NADS3).

To set parameters for the State Plane Coordinate System:

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

2. The Coordinate System box contains the default coordinate system

for the maps, click Edit, the Map Coordinate Information dialog

box (see Figure D.5, page D-6) will open.

From the System list, select State Plane Coordinates.

4. From the Units list, select the units for the State Plane coordinate
system.

5.  From the Spheroid list, select a spheroid type for the State Plane
coordinate system. There should only be two choices: Clarke
1866(NAD27) and GRS 1980(NAD83).

(98]
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6. Inthe Zone box, enter ffus Map Coordinate Information

the zone for the state. _ .
Th d FIPS Map Coordinate Information
ese codes are
codes System: E:t:ate Plane Coordinates
7. Click OK, the Map Units:  [U.. Fest vl
Coordinate Spheroic: | Clarke 1866(MAD27) v|
Information dialog zone: [ |
box will close, and
you will be returned to | ok ][ cancer |

the Map Default
Properties for
StudyName dialog
box. Inthe Coordinate System box, State Plane Coordinates
should be displayed.

Figure D.5 State Plane Coordinate System

D.2.5 Albers Equal-Area Conic Coordinate System

The Albers Equal-Area Conic projection was established for mapping
large countries like the United States. The projection is an equivalent
projection, where areas are proportional and directions are true in limited
areas.

To set parameters for the Albers Equal-Area Conic Coordinate System:

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

2. The Coordinate System box contains the default coordinate system
for the maps, click Edit, the Map Coordinate Information dialog
box (Figure D.6) will open.

= Map Coordinate Information

Map Coardinate Information

System: hers Equa E
Units: 1.5, Feest v
Spheraid: |Clarke 18B6{NADZT) "|

Latitude of the first standard parallel:

Longitude ofthe central meridian:

Latitude of the second standard parallel;

Latitude of the projection origin:

False easting: | |

False northing: | |

[ Ok H Cancel ]

Figure D.6 Albers Equal-Area Conic Coordinate System
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From the System list, select Albers Equal-Area Conic.

From the Units list, select the units for the Albers Equal-Area
Conic coordinate system.

From the Spheroid list, select a spheroid type for the Albers Equal-
Area Conic coordinate system.

The remaining items to be entered are the angular parameters that
are required to fine-tune the projection. When specifying latitudes
you will enter N or S, and for longitudes, you will enter E or W.
Use the SPACEBAR to toggle between the entries.

Click OK, the Map Coordinate Information dialog box will close,
and you will be returned to the Map Default Properties for
StudyName dialog box. In the Coordinate System box, Albers
Equal-Area Conic should be displayed.

D.2.6 Lambert Conformal Conic Coordinate System

The Lambert Conformal Conic projection is used extensively for mapping
areas of the world with predominantly east-west orientation. Similar to
the Albers Equal-Conic projection, however the projection is not done in
an equal-area.

To set parameters for the Lambert Conformal Conic Coordinate System:

1.

On the Maps menu, click Default Map Properties, the Map
Default Properties for StudyName dialog box will open (see
Figure D.1, page D-1). By default, the Map Extents tab is selected.
The Coordinate System box contains the default coordinate system
for the maps, click Edit, the Map Coordinate Information dialog
box (Figure D.7) will open.

B Map Coordinate Information

Map Coardinate Information

=TSl | ket Confarmal Canic

Units: L5 Feet A
Spheroid: | Clarke 1866(MNAD2T) A
Lafitude of the first standard parallel: M d
Latitude ofthe second standard parallel:  |p d
Longitude of the central meridian: E d
Latitude ofthe projection origin: M d

False easting:

False narthing:

[ 0K ] [ Cancel

Figure D.7 Lambert Conformal Conic Coordinate System
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From the System list, select Lambert Conformal Conic.

4. From the Units list, select the units for the Lambert Conformal
Conic coordinate system.

5.  From the Spheroid list, select a spheroid type for the Lambert
Conformal Conic coordinate system.

6. When specifying latitudes you will enter N or S, and for longitudes,
you will enter E or W. Use the SPACEBAR to toggle between the
entries.

7. Click OK, the Map Coordinate Information dialog box will close,

and you will be returned to the Map Default Properties for

StudyName dialog box. In the Coordinate System box, Lambert

Conformal Conic should be displayed.

D.2.7 Transverse Mercator Coordinate System

The Transverse Mercator projection is where a sphere is projected onto a
cylinder tangent to a central meridian. Similar to the Lambert Conformal
Conic project, but used to portray large areas in a north-south orientation.
Many national grid systems are based on the Transverse Mercator
projection.

To set parameters for the Transverse Mercator Coordinate System:

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

2. The Coordinate System box contains the default coordinate system
for the maps, click Edit, the Map Coordinate Information dialog
box (Figure D.8) will open.

E Map Coordinate Information
Map Coordinate Informmation

SV Rl Transverse Mercatar

Units: LS. Feet &
Spheroid: | Clarke 186B(NADZT) b

Scale factor at central meridian:

Longitude of the central meridian: E o
Latitude of the projection origin: I o
Ealse easting:

False northing:

[ Ok l [ Cancel

Figure D.8 Transverse Mercator Coordinate System
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From the System list, select Transverse Mercator.

From the Units list, select the units for the Transverse Mercator
coordinate system.

From the Spheroid list, select a spheroid type for the Transverse
Mercator coordinate system.

Enter a scaling factor for central meridian, in the Scale factor at
central meridian box.

When specifying latitudes you will enter N or S, and for longitudes,
you will enter E or W. Use the SPACEBAR to toggle between the
entries.

Click OK, the Map Coordinate Information dialog box will close,
and you will be returned to the Map Default Properties for
StudyName dialog box. In the Coordinate System box,
Transverse Mercator should be displayed.

D.2.8 Albers Equal-Area Conic (SHG) Coordinate System

This is the SHG version of the Albers Equal-Area Conic coordinate
system. The parameters are set to match USACE map coordinates for
SHG, so do not change any parameter settings.

To view the parameters for the Albers Equal-Area Conic (SHG)
Coordinate System:

1.

On the Maps menu, click Default Map Properties, the Map
Default Properties for StudyName dialog box will open (see
Figure D.1, page D-1). By default, the Map Extents tab is selected.
The Coordinate System box contains the default coordinate system
for the maps, click Edit, the Map Coordinate Information dialog
box (Figure D.9) will open.

E Map Coordinate Information E|

Map Coordinate Information

= LU < I hers Equal-Area Conic(SHG)

Units: Meters b
Spheraid: | GRS 1980(NADE3) v
Latitude ofthe first standard parallel: Mol ozal @) 30" n.o00) "
Latitude ofthe second standard parallel: |p | 45/ d | =p| o.oo0) "
Longitude of the central meridian: wo|oagl d | gl o.ooo) "
Latitude ofthe projection arigin: Bl ozl d ol o.oo0) "
False easting: 0
False northing: n

I 0K l [ Cancel l

Figure D.9 Albers Equal-Area Conic (SHG) Coordinate System
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From the System list, select Albers Equal-Area Conic (SHG).
From the Units list, select the units for the Albers Equal-Area
Conic (SHG) coordinate system.

From the Spheroid list, select a spheroid type for the Albers Equal-
Area Conic (SHG) coordinate system.

The remaining parameters are informational and are not editable.
Click OK, the Map Coordinate Information dialog box will close,
and you will be returned to the Map Default Properties for
StudyName dialog box. In the Coordinate System box, Albers
Equal-Area Conic (SHG) should be displayed.

D.2.9 Polar Sterographic (HRAP) Coordinate System

The Polar Sterographic (HRAP) is used for navigation in polar regions.
The parameters are set to match NWS map coordinates used for radar
grids, so do not change any parameter settings.

To view the parameters for the Polar Sterographic (HRAP) Coordinate
System:

1.

On the Maps menu, click Default Map Properties, the Map
Default Properties for StudyName dialog box will open (see
Figure D.1, page D-1). By default, the Map Extents tab is selected.
The Coordinate System box contains the default coordinate system
for the maps, click Edit, the Map Coordinate Information dialog
box (Figure D.10) will open.

P-4 Map Coordinate Information
Map Coordinate Information

=N P ol ar StereographiciHRAP)

Lnits: Meters b
Spheroid: |Sphere of Radius 6371200 Meters b
Axis

Semi-majar |g371200 | SEMI-MINOY [g371200

Central Meridian: wiligs|d ol o.0o0)"
Latitude of true scale: Mosold ol o.oon "
Falze easting:

False narthing:

[ Ok l ’ Cancel

Figure D.10 Polar Sterographic (HRAP) Coordinate System
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From the System list, select Polar Sterographic (HRAP).

From the Units list, select the units for the Polar Sterographic
(HRAP) coordinate system.

From the Spheroid list, select a spheroid type for the Polar
Sterographic (HRAP) coordinate system.

From the AXis box you can edit the axes information for either the
Semi-major or the Semi-minor axes.

The remaining parameters are informational and are not editable.
Click OK, the Map Coordinate Information dialog box will close,
and you will be returned to the Map Default Properties for
StudyName dialog box. In the Coordinate System box, Polar
Sterographic (HRAP) should be displayed.
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Appendix E

Using Map Editors

The are seven map layers supported by HEC-WAT, the different map
layers are described in Chapter 5, Section 5.2.1 (page 5-1) of this manual.
In the WAT you can configure several options for each type of map layer,
except for AutoCAD® DXF files; additional customization is in
development for future versions of the software.

You will access the map layer editors, from the Maps Tab, which
provides a view of the active map window in the Desktop Pane. From the
Content Pane, either double-click on a map layer name, or right-click,
and from the shortcut menu click Properties. An editor specific to the
type of map layer you selected will open.

E.1  Arc Shapefiles (.shp)

This layer type is the native data structure for the ArcView® GIS
program. Shapefiles store nontopolgical geometry and attribute
information for the spatial features of a data set. There are three kinds of
shapefiles: line, polygon, and point.

To edit a line or polygon Arc Shapefile:

1. From the Maps Tab, from the Content Pane, right-click on an Arc
Shapefile that you know is either a line or a polygon shapefile, from
the shortcut menu click Properties or double-click on the Arc
Shapefile filename.

2. The Shapefile Display Options dialog box (see Figure E.1, page
E-2) will open.

3. Across the top of the dialog box, is displayed the location and name
of the shapefile.

4. From the list, you can select the field from the shapefile to be used
for associating colors and what labels can be displayed. In Figure
E.1 (page E-2), you have chosen Stream_ID, which displays the
name of the individual streams in the shapefile.

5. By default, the shapefile will display lines and areas (polygons). To
turn off either one of these options clear Draw Line or Draw
Areas. Click OK, the Shapefile Display Options dialog box will
close. From the Layer Selector dialog box, click Apply. If you

E-1
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have cleared Draw Areas, 4 Shapefile Display Options g|
then the areas (polygons) CuDocuments and Setings/g0hecprbihly Do...
will now no longer appear in
the display area.

If you wish to display labels [ Draw Using Default Colar E
associated with the
shapefile, click Draw _
Labels. Click OK, the D prerviliee Ll
Shapefile Display Options Draw Areas

dialog box will close. From
the Layer Selector dialog
box, click Apply, the labels il siellue

Fropeties | Seale

] Draw Labkels

for the selected field will — Bald Eagle Creak
N N ishing Creek

appear in the display area. ] Boech Creek

To change the colors of line = Marsh Creek

Mittany Creek

or polygons, from the tqble, 0 S G

in the Color column, click

on the color square. A [ ox [ camel |

Color Chooser (Figure E.2)

will open. Figure E.1 Shapefile Display Options

The properties of the Color Dialog Box

Chooser are discussed in detail in Appendix F. From the color
palette, select a color, click OK. The Color Chooser will close and
the selected color will now appear in the color square for the
selected field.

E Color Chooser g|

Recent:

n - . Sample Text Sample Text
. . . Sample Text Sample Text

Preview

[ [0]54 H Cancel ” Reset l

Figure E.2 Color Chooser

Click OK, the Shapefile Display Options dialog box will close.
From the Layer Selector dialog box, click Apply, the color for the
selected field will appear in the display area.

If you wish to save any changes, from the File menu, choose Save
Watershed. Changes are saved to a file with the extension .gdr.
For example, in Figure E.1, the shapefile name is stream.shp, if you
have made changes and saved, a file stream.gdr will be created.
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To edit a point Arc Shapefile:

1. From the Layer Tree, right-click on an Arc Shapefile that you
know is a point shapefile. From the shortcut menu, click
Properties, or double-click on the Arc Shapefile name.

The Color Chooser (see Figure E.2, page E-2) will open.

3. The properties of the Color Chooser are discussed in detail in
Appendix F. From the color palette, select a color, click OK. The
Color Chooser will close.

4. From the Layer Selector dialog box, click Apply, the color for the
points will appear in the display area.

5. Inthe Beta Version of the WAT, any of the above changes are not
saved and the procedures described may not always behave
correctly in the Beta Version.

N

E.2 USGS Digital Line Graph (.dlg)

This layer type is a vector representation of the data. When the WAT
interacts with a dlg file it automatically creates a dlgbin file for use.

To edit a USGS Digital Line Graph file:

1. From the Maps Tab, from the Content Pane, right-click on a
USGS Digital Line Graph file. From the shortcut menu, click
Properties, or double-click on the USGS Digital Line Graph
filename.

2. The USGS Digital Line Graph Editor (Figure E.3) will open.

[ USGS Digital Line Graph,Editor, X

CiDocuments and SettingsigOhecpribiiy DocumentsiAT_Studies_Mar2007/BaldEagleimapsistreamCutlines.dighin
Properties | Scale

Default Color:

[] Draw Modes

Draw Lines

Diraw Areas

Saturation (0-13: 1

Btightness {0-1): 1

[ ok [ cancet || appy |

Figure E.3 USGS Digital Line Graph Editor

3. Across the top of the dialog box, is displayed the location and name
of the USGS Digital Line Graph file.

4. To change the color of the lines of the dlg file, click the color box.
The Color Chooser (see Figure E.2, page E-2) will open.

5. The properties of the Color Chooser are discussed in detail in
Appendix F. From the color palette, select a color, click OK. The

E-3



Appendix E — Using Map Editors

HEC-WAT User's Manual

E.3

Color Chooser will close and the selected color will now appear in
the color box.

From the Layer Selector dialog box, click Apply, the color for the
lines will appear in the display area.

You can control the appearance of nodes, line, and areas by
selecting and clearing Draw Nodes, Draw Lines, and Draw Areas,
respectively.

You can also control the saturation and brightness level of the color
you have selected by entering values in the Saturation or
Brightness boxes. Values entered for saturation or brightness must
be between zero (0) and one (1).

If you wish to save any changes, from the File menu, choose Save
Study. The color for a USGS digital line graph file is stored in the
watershed file (*.wksp).

Elevation Options Dialog Box

For the other map layer formats — USGS DEM, ASCII NetTin, and
Arcinfo® DEM,; they all have the same editor, the Elevation Options
dialog box.

To edit an ASCII NetTin file:

1.

o

From the Maps Tab, from the Content Pane, right-click on an
ASCII NetTin file. From the shortcut menu, click Properties, or
double-click on the ASCII NetTin name.

The Elevation Options dialog box (Figure E.4) will open.
Across the top of the dialog box, is displayed the name of the
ASCII NetTin file.
From the list box, there
are available color
contour schemes —

E_AEIevatlon Options . X|
maodesto nethin

Scale

[ Draw Edges

126.9

Contour Limits
1174

ASpeCt Shadlng, Tic Interval [ ra | system Specified hinfMax Values
Grayscale, Llnear’ Maximum(ﬂ)l— Mmimum(ﬂ)l—
Precipitation, Red- Brightness (0.0-1.0) 1o
Green_B|ue’ and Saturation (0.0-1.0) [ 1o
Terraln (default). Transparency ¢0.0-1.0) J 0.0 780
The Draw Edges check == . 2
b . fica” for Angle (0-360 Degrees) | 160.0
0X'IS SpeCI ; N y [~ Maximum Clipping ais
ASCII NetTin files. If value 0l
se_lected, the edges of the Color "
triangles the make up an T ¥inmum Giging
H H H value I} l_ 291
ASCII NetTin file will 4
Color 19,3
be drawn. o | |
Ok Cancel
You can set the contour

tic interval, by entering a

Figure E.4 Elevation Options Dialog Box
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value in the Tic Interval box. The program sets the maximum and
minimum limits of the contours automatically. You can set your
own maximum and minimum limits. Clear System Specified
Min/Max Values, the Maximum and Minimum boxes are now
available for you to enter values.

You can control the brightness (amount of white), saturation
(amount of black), and transparency (level of opacity or alpha) for
the colors. You can adjust the values by using the Brightness,
Saturation, and Transparency slider bars or boxes.

By default the Aspect Shading option is on, aspect shading is
where you make the map layer appear in relief by placing an
imaginary light source above the map and shading the contours.
You can adjust the angle of the light source by using the Angle
slider bar or the box. If you do not want aspect shading, clear
Aspect Shading.

Clipping provides you a way to highlight an area based on your
color choices and values. For maximum clipping, you would fill
the contour with the clip color from the maximum value of the map
to the value entered for Maximum Clipping. An example of where
you might use maximum clipping would be smog levels, cloud
cover, or snow level at a particular elevation. By default, maximum
clipping is turned off, to select click the Maximum Clipping check
box. Then choose a color by clicking the Color box and either
enter a maximum clipping value by using the slider bar or enter a
value in the box.

Minimum clipping will fill the contour with the clip color from the
minimum value of the map to the value entered for Minimum
Clipping. An example of where you might use minimum clipping
would be to see where a water level would be if it flooded to a
particular elevation. By default, minimum clipping is turned off, to
select click the Minimum Clipping check box. Then choose a
color by clicking the Color box and either enter a minimum
clipping value by using the slider bar or enter a value in the box.

In the Beta Version, any of the above changes are not saved and the
procedures described may not always behave correctly in the Beta
Version of the WAT.
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Appendix F

Using the Color Chooser

The Color Chooser (Figure F.1) affords great flexibility when you need to
select default colors for map layers, labels, and background colors in your
watershed display. The Color Chooser has three tabs: Swatches, HSB,
and RGB, offering three methods for choosing a color. For each method,
the preview area allows you to see your choice before applying changes.

E Color Chooser

_I_I_I_|_|_| Recent:
EEE -

Previgm

n - . Sample Text Sample Text

. . . Sample Text Sample Text .

[ ]34 H Cancel ” Reset ]

Figure F.1 Color Chooser — Swatches Worksheet

F.1 Swatches Worksheet

The Swatches worksheet provides a palette of pre-defined colors. From
the palette, select a color. Once you have selected a color, the Recent box
displays that color, as also does the Preview box. Click OK, the Color
Chooser will close. Depending on where you accessed the Color
Chooser, you will have to click either Apply or OK for the color change
to appear in the map window.

For example, for a USGS Digital Line Graph, you would have accessed
the Color Chooser from the USGS Digital Line Graph Editor (see
Appendix E, Section E.2, page E-3). Once you have selected the color
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from the Color Chooser and closed, then you need to click OK or Apply
from the USGS Digital Line Graph Editor for the color change to appear
in the map window.

HSB Worksheet

HSB is the Hue, Saturation, and Brightness color model, which allows you
to set the hue, saturation, and brightness of the colors you wish to produce.
From the Color Chooser, select the HSB tab; the HSB Worksheet
(Figure F.2) becomes available.

E Color Chooser

B eoH | =2
Os | 3
OB | w03

Freni ey

R 1
> G a
E| 285
n - . Sample Text Sample Text

. . . Sample Text Sample Text .

I (0] 4 H Cancel H Reset ]

Figure F.2 Color Chooser — HSB Worksheet

There are several ways to adjust the hue, saturation, and brightness of the
colors. The slider bar in conjunction with the H, S, and B options will
change the color, if you select red with the H option selected, then when
you switch to the S and B options, you will be changing the saturation and
brightness of red. Another way to affect the colors is in the H, S, and B
boxes you can directly enter a value for hue, saturation, and brightness.
The following rules apply to the values you can enter for each box:

H Box: Hue is measured in a circle from zero (0) to 359 degrees.
0 =red, 60 = yellow, 120 = green, 180 = cyan
240 = blue, 300 = magenta
S Box: Saturation is the amount of black, measured from zero (0)
to one hundred (100) percent.
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B Box: Brightness is the amount of white, measured from zero (0)
to one hundred (100) percent.

A finally way to set a color on the HSB worksheet, is from the color
palette, click and drag the little white circle. This will automatically
change the hue, saturation, and brightness values, along with the red,
green and blue color values. The red, green, and blue values in the R, G,
and B boxes are not editable, and informational only.

Click OK, the Color Chooser will close. Depending on where you
accessed the Color Chooser, you will have to click either Apply or OK
for the color change to appear in the display area.

F.3 RGB Worksheet

RGB is the Red, Green, and Blue color model, which allows you to set the
red, green, and blue values of the colors you wish to produce. From the
Color Chooser, select the RGB tab; the RBB Worksheet (Figure F.3)

There are two ways to

adjust the red, green, v,

and blue value of colors. Red 01
. . ] 88 170 2848

There is a slider bar for 5

Red, Green, and Blue. Graen o=

As you change the slider 0 8 e 39S

bar for each one, in the Blue J = z

Preview box, the color 0 84 170 255

you are producing is _
shown. Another wayto | """

affect colors is in the o Bl e ol .

Red’ Green’ anq Blue . . . Sample Text Sample Text
boxes you can directly
enter a value. Click |_ok_J[ cancel |[ geset |

O.K’ the Color Chqoser Figure F.3 Color Chooser — RGB Worksheet
will close. Depending

on where you accessed the Color Chooser, you will have to click either
Apply or OK for the color change to appear in the map window.
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Appendix G

Using HEC-DSSVue

HEC-DSSVue (Hydrologic Engineering Center Data Storage System
Visual Utility Engine) is a graphical user interface program for viewing,
editing, and manipulating data in HEC-DSS database files. With
DSSVue, data may be plotted, tabulated, edited, and manipulated with
over fifty mathematical functions. Along with these functions, DSSVue
provides several utility functions, such as entering data sets into a
database, renaming data set names, copying data sets to other DSS
database files, and deleting data sets.

For HEC-WAT, you will use DSSVue mainly as a viewing tool for DSS
data. This appendix will review some of the general functions in DSSVue.
For further detail, see the HEC-DSSVue User's Manual.

G.1 HEC Data Storage System Concepts

HEC-DSS is a database system that was designed to efficiently store and
retrieve scientific data that is typically sequential. Such data types
include, but are not limited to, time series data, curve data, spatial-oriented
gridded data, textual data (such as this manual), and others. The system
was designed to make it easy for users and application programs to
retrieve and store data.

The data are arranged into blocks. For example, one year of daily-interval
data is stored in a single record in the DSS. Each record is given a unique
name called a pathname. The pathname is formulated in a way that makes
it easy to group related data together. Software from HEC has the ability
to read from and write to DSS. This capability facilitates data exchange
among applications. For example, you could use ResSim to generate the
time series input for FIA.

G.2 Overview of HEC-DSSVue in the WAT

On the Tools menu, click HecDssVue, the DSSVue main window opens.
The main window and the different components are illustrated in Figure
G.1 (page G-2).
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Figure G.1 DSSVue Main Window

The Menu Bar contains the menus for the main window of DSSVue. The
following list is a description of the available menus.

File

Edit

View

Display

Utilities

This menu is used for DSS file management and
contains the following command: New, Open, Release
DSS File, Print Catalog Preview, Print Catalog, and
Close.

This menu provides editing functions and contains the
following commands: Tabular Edit, Graphical Edit,
Edit In MS Excel and Select All.

This menu provides options for viewing DSS
pathnames. Available commands are: Pathname List,
Pathname Parts, Condensed Catalog, No Pathnames,
Search pathnames by string, Search pathnames by
parts, Refresh Catalog, and Time Window.

After you have selected a pathname, this menu gives you
the ability to display the data for that pathname.
Available commands are: Plot, Plot Data Options,
Tabulate, Tabulate with MS Excel, and Supplemental
Information.

This menu provides options for manipulating data stored
in the pathnames, entering data, renaming, copying, and
duplicating records, merging of DSS files, performing
maintenance on a DSS file, and viewing the status of a
DSS file. Available commands are: Math Functions,
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Compare, Manual Data Entry, Import, Export, Copy
Records, Rename Records, Duplicate Records, Delete
Record, Undelete, Merge Files, Squeeze, Script
Editor, and Script Selector.

Options This menu provides options for manipulating the DSS
catalog, merging of DSS files, viewing the status of a
DSS file, and viewing the output log. Available
commands are: Condensed Disk Catalog,
Abbreviated Disk Catalog, Full Disk Catalog, Status,
View Output Log, and Program Options.

Help Displays current version information about DSSVue.

The Toolbar (see Figure G.1, page G-2) contains buttons that provide you
with the capability to open a DSS file, plot the data, and tabulate the data.
These buttons provide a shortcut to the respective commands in the
Display menu.
& Open File Button — opens an Open File Browser, which allows
you to select a DSS file.

|.d Plot Button — plots the data of the selected pathname(s).

=E Tabulate Button - displays the data of the selected pathname(s) in
a tabular form.

The DSS File Information (see Figure G.1, page G-2) box displays the
filename of the DSS file, and statistics about the pathnames in the DSS file
and the size of the DSS file.

The Filter Lists (see Figure G.1, page G-2) are used to sort DSS
pathnames by parts. There is a filter list for each individual part, A
through F. The Pathname Table displays the filtered pathnames
contained in the DSS file. The pathnames are displayed by the individual
parts. The Selected Pathname List displays the pathnames that you have
selected from the Pathname Table.

The Select Commands (see Figure G.1, page G-2) are available after you
have selected the pathnames you wish to view or manipulate. Available
commands are Select, De-Select, Clear Selections, Restore Selections,
and Set Time Window. These commands will be detailed later in this
appendix.

When you have entered time window information, the Status Bar (see
Figure G.1, page G-2) will display the time window information. A time
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window is where you give a specific time frame for viewing or
manipulating data.

Opening a DSS File

There are several ways to open a DSS file from DSSVue. One way is to
type in the location and filename of the DSS file in the File Name box of
the DSSVue main window (see Figure G.1, page G-2). After you have
entered the correct information, press ENTER, the Pathname Table will
display the pathnames of the selected DSS file, and the DSS File
Information (see Figure G.1, page G-2) box will display statistics about
the DSS file.

Another way to open a DSS file is from the File menu, choose Open; or,
click the Open File button from the Toolbar. Either method opens an

Open HEC-DSS File

(Figure G.2) browser. The Lookin: [ 1993_naiysis Y 2 EE
browser defaults to the D P
WAT working directory, WyReeent flem o
which is viewable in the penere @
Folder box of the browser. B | ] Without_Project_Conditions-1993_Analysis.dss
If you are in the Desidop
Simulation Module and )
you have opened a oo e
simulation, the browser 9
will default to the oot
simulation directory. <
; Tty Ne‘h:urk File e
Locate the DSS file you Places | Fllesofbper [-oo 5

wish to open, click OK. Figure G.2 Open HEC-DSS File Browser

The Open HEC-DSS File

browser will close, and the DSSVue main window will display the name
of the DSS file and all of the pathnames associated with that DSS file will
appear in the Pathname Table (see Figure G.1, page G-2).

Set Time Window

To view the data for a certain block of time, you can set a time window:

1. Onthe View menu, click Time Window, the Set Time Window
dialog box (see Figure G.3, page G-5) will open.

2. To enter a start date and time, click Specific Time Window. In the
Start Date box type a date in the format ddmmmyyyy (i.e.,
26N0v1993), and in the Start Time box type a time in the format
hhmm (i.e., 0630).
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Figure G.3 Set Time Window Dialog Box

To enter an ending date and time, in the End Date box type a date
in the format ddmmmyyyy (i.e., 26Dec1993), and in the End Time
box type a time in the format hhmm (i.e., 0630).

To clear the time window boxes, click Clear.

If you want to use the current date and time, click Set Current
Time. All time window boxes will be filled, you will probably
need to edit the ending data and time.

Click OK, the Set Time Window dialog box will close, the time
window will be set, and the time window will be displayed in the
Status Bar of the DSSVue main window (see Figure G.1, page
G-2).

DSS Pathnames

Data is stored in blocks, or records, within a file, and each record is
identified by a unique name called a pathname. Each time that data is
stored or retrieved from the file, its pathname must be given. The
pathname is the key to the data’s location in the database. A pathname is
analyzed by DSS to determine an index number. This index determines
where the data set is stored within the database. The design ensures that
very few disk accesses are made to retrieve or store data sets. One data set
is not directly related to another, so there is no need to update other areas
of the database when a new data set is stored.
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DSS references records (data sets) by a pathname. The pathname of a
DSS record can be three hundred and ninety-one (391) characters or less,
and is, by convention, separated into six parts. The parts can be sixty-
four (64) characters or less and are delimited by slashes in the pathname.
The pathname parts are designated A through F. Table G.1 provides an
example naming convention for regular-interval time series:

Table G.1
DSS Pathname Parts

project, river, or basin name

location identifier

data parameter (e.g., FLOW, PRECIP)

starting block data; format ddmmyyyy

time interval

additional user-defined descriptive information

mm|o|O|m|>

G.5.1 Viewing of DSS Pathnames

The display of pathnames in the Pathname Table shows all of the
pathnames by the different parts (see Figure G.1, page G-2). You can
change this display from the View menu; available commands are
Pathname List, Pathname Parts, Condensed Catalog, and No
Pathnames.

The Pathname List command (Figure G.4) displays the pathnames in the
Pathname Table, while No Pathnames displays nothing. The Pathname
Parts command is the same as the Condensed Catalog command, except
for the D part. On the Condensed Catalog, the D part displays the date
span for each pathname.

Mumber Fathname

1 WBALD EAGLE TOTALFLOWMIDTMONW 883N HOURAMTHOUT PR1993_ANAL Y RESSIMS ~
2|4BALD EAGLE TOTALFLOWID1DECT 993 HOURMATHOUT PR:1955_ANALY: RESSIMS
3MBALD EAGLE TOTALFLOW-CUMLOCAOTMNOY 9931 HOURMATHOUT PR:1993_ANALY:RESSIMS
4 MBALD EAGLE TOTALFLOW-CUMLOCA DECT 9331 HOURAITHOUT PR:1993_ARALY RESSIM/
S #BALD EAGLE TOTALFLOW-HOLDOUT-SAYER ST NCY1 39531 HOURAMTHOUT PR:1993_ANALY RESSIMS
64BALD EAGLE TOTALFLOW-HOLDOUT-SAYEREM1DECT 9931 HOURAMATHOUT PR:1993_ANALY RESSIMY
7 MBALD EAGLE TOTALFLOW-ROUTING-SAYERS-1/01 MO 8351 HOURMATHOUT PR:1 983 _AKALY: RESSIMS
G4BALD EAGLE TOTALFLOW-ROUTING-SAYERS-1/01DECT 993 HOURMATHOUT PR:1983_ANALY:RESSIM/
94BALD EAGLE TOTALFLOW-UNREGDT NOY1 9931 HOURMITHOUT PR:1993_ANALY RESSIMY

10ABALD EAGLE TOTALFLOW-UNREGDM DECT 8354 HOURAMTHOUT PR:19335_ARALY RESSIMY bt

Figure G.4 Pathname List Display

G.5.2 Sorting DSS Pathnames by Parts

Another way to affect the display of the pathnames is through sorting by
pathname parts. Sorting the DSS pathnames by parts is the command
Search pathnames by part (default). However, another way to sort the
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pathnames is available from the View menu, choose Search pathnames
by string. The details for this method are described in the HEC-DSSVue
User's Manual.

To sort by pathname parts, from the Filter Lists (Figure G.5) decide
which pathname parts will be used to sort the pathname list. There is a
Filter List for each individual pathname part. An example is shown in

Search A v | G| FLOWY ¥ E b
By Parts: | ¥ D I THOUT PR 993 ANALYHMS

Mumhber Fart A FarntB Fart FartD FattE FartF

1 BEECH CK STATION FLCAY 01MOY 1953 MTHOUR WTHOUT PR:1993_ANALY:HMS  |A

2 BEECH CH STATION FLCAY 01DEC1993 MHOUR VATHOUT PR:1993_ANALY:HMS

&) BEECH CREEK HW FLCAY 01 MCY1993 MHOUR WVATHOUT PR:1993_ANALY:HMS

4 BEECH CREEK HwY FLCAY 01DEC1953 MTHOUR WATHOUT PR:1993_ANALY:HMS

5 BEECH CREEK JCT FLOY 01MOY 1953 THOUR WWITHOUT PR:1993_ANALY:HMS

5] BEECH CREEK JCT FLCAY 01DEC1 993 MTHOUR WITHOUT PR:1993_ANALY:HMS

7 BEECH-FISH FLCAY 01MOY 1953 MTHOUR WITHOUT PR:1993_ANALY:HMS

g BEECH-FISHI FLCAY 01DEC1993 MHOUR VATHOUT PR:1993_ANALY:HMS

9 BLAMCHARD FLCAY 01 MCY1933 MHOUR WATHOUT PR:1993_ANALY:HMS s

Figure G.5 Sorting Pathnames

Figure G.5 where filters are used to see all of the FLOW records that are
observed data. From the Filter C list, select FLOW, and from the Filter F
list, select OBS. The Pathname Table will now display only the
pathnames that fit the criteria you stated in the Filter Lists.

G.5.3 Selecting Pathnames

Once you have the appropriate list of pathnames in the Pathname Table,
you can select which pathnames you want to view or manipulate. To
select a pathname, double-click on a pathname in the Pathname Table
and the selected pathname will appear in the Selected Pathname List (see
Figure G.1, page G-2). You can also click on a pathname in the
Pathname Table, and then click Select.

To select multiple pathnames, in the Pathname Table, click on a
pathname the pathname will be highlighted. Find the next pathname you
would want to include in a group, hold down the SHIFT key and click.
The block of pathnames will be highlighted, click Select, and all the
pathnames within that block will be added to the Selected Pathname List.

Another way to select multiple pathnames is from the Pathname Table,
click and drag across the pathnames you want, release the mouse button

and the block of pathnames will be highlighted. Click Select, and all of

the pathnames within that block will be added to the Selected Pathname
List.

You can select individual pathnames to be in a group for selection. From
the Pathname Table, select a pathname which will be highlighted, to
select another not in a contiguous group, hold down the CTRL key and

G-7



Appendix G — Using HEC-DSSVue HEC-WAT User's Manual

select the next pathname which will be highlighted. Continue to do this
until you have selected all of the pathnames you want, release the CTRL
key and click Select. All the pathnames you have selected will be added
to the Selected Pathname List.

You can select all of the pathnames displayed in the Pathname Table.
From the Edit menu, choose Select All. All of the pathnames will now
appear in the Selected Pathname List.

G.5.4 Clearing Selected Pathnames

To clear a pathname from the Selected Pathname List (see Figure G.1,
page G-2), select a pathname and click De-Select. The pathname will be
cleared from the Selected Pathname List. To clear all pathnames from
the Selected Pathname List, click Clear Selections, and the Selected
Pathname Box will be empty.

You can also clear groups of pathnames by using the same concepts
described in selecting pathnames (see Section G.5.3, page G-7) by using
the SHIFT and CTRL keys. Once pathnames have been cleared from the
Selected Pathname Box, the pathnames can be restored to the Selected
Pathname Box by clicking Restore Selections.

G.6  Visualizing Data

G.6.1 Plots

After you have selected a pathname or multiple pathnames, you can
visualize the data associated with the pathname. You can do this through
a graphical means — plots, or through a tabular form — tabulate. Further
details on plots and tables are discussed in the HEC-DSSVue User's
Manual.

To view a plot of the pathnames in the Selected Pathname List (see
Figure G.1, page G-2), you can either click the Plot button from the
Toolbar, or from the View menu, choose Plot. Either way will open the
Plot Window (see Figure G.6, page G-9).

The parameters for the plots are labeled and color-coded, date ranges are
specified along one axis, and the units of measure are specified along the
other axis. You can resize the Plot Window by grabbing the corner of the
window and dragging it to the desired size.
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[ #BALD EAGLE TOTAL/FLOW/O1NOV1 993F1HOURMITHOUT PR:1993_aNaLY:REssIM/ (2 |[B)[X)
File Edit Wiew

25,0004

20,000 \/ i
/3
15,000 \ ."\

10,0004

Flaw {cfs)

5,000

T T T T T T T T T T T T T T T T T T T T T T T T T I T T T T T 11T
28 30 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

MNOw1993 Decl1993

BALD EAGLE TOTAL WWITHOUT PR:1983_ANALY:RESSIM FLOWYS
BALD EAGLE TOTAL WWITHOUT PR:1983_ANALY:RESSIM FLOW

Figure G.6 Plot Window

You can also zoom in on areas of the plot. Click the Zoom Tool, |Q
the area on the plot you wish to zoom in on, click and drag over the area.
The plot will refresh, the area within the zoom rectangle will fill the plot
window. To zoom out, with the Zoom Tool selected, right-click
anywhere on the plot area.

G.6.2 Tables

To view a table of the pathnames in the Selected Pathname List (see
Figure G.1, page G-2), you will either click the Tabulate button from the
Toolbar, or from the View menu, choose Tabulate. Either way will open
the Tabulate Window (see Figure G.7, page G-10).

The Tabulate Window displays the ordinate (starting from the start
date/time), the date and time stamp, and the values for the selected data
sets. From the Tabulate Window, you have several options for
displaying the tabular data (e.g., displaying commas in the number
formatting, setting the precision of decimal places for your data).

G.7 DSS Records

HEC-DSS uses a block of sequential data as the basic unit of storage.
Each block contains a series of values of a single variable over a time span
appropriate for most applications. The basic concept underlying DSS is
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/BALD EAGLE TOTAL/FLOW/01NOY1 993/1HOURMITHOUT PR:1993_ANALY :RESSIM/ =13
File Edit ‘Wiew
EBALD EAGLE TOTAL BALD EAGLE TOTAL
COrdinate Date I Time FLOwW FLOW
WITHOUT PRi1993_ANALYRESSIM | WITHOUT PR:18893_ANALYRESSIM

86 30 MovEa_05.00 17187 -~
g7 30 Mov 93 06:00 17,042 1
88 30 Nov 83 07:00 16,900
99 30 Mov 93 08:00 16,783
100 30 Nov 83 08:00 16,508
101 30 MovE3 10:00 17,100 0
102 30 MovEs 11.00 17.45%
103 30 MovEs 1200 17,798
104 30 Mov 93 13:00 18,108
108 30 MovEs 14:00 18,354
106 30 Mov 93 15:00 18,650
107 30 MovE3 16:00 18,977
108 30 MovE3 17:00 18,271
1049 30 Mov 93 18:00 19,550
110 30 MovE3 18:00 186,506
111 30 Moy 93 20:00 20,037
112 30 MovEs 2100 20,242
113 30 Mov 93 22:00 20,424
114 30 MovE3 2300 20,583
115 30 MovE3 24:00 20,721
116 01 Dec 93 01:00 20,840
117 01 Dec 93 0200 20,343
118 01 Dec 93 03:00 21,040
118 01 Dec 93 _04:00 21,153
120 01 Dec 93 05:00 21,268
121 01 Dec 93 06:00 21,372
122 01 Dec 93 _07:00 21,467
123 01 Dec 93 08:00 21,523
124 01 Dec 93 _09:00 21,570+

| ———————————

Figure G.7 Tabulate Window

the organization of data into records of continuous, applications-related
elements, as opposed to individually addressable data items. This
approach is more efficient for scientific applications than that of a
conventional database system because it avoids the processing and storage
overhead required for assembling an equivalent record from a
conventional system. Data is stored in blocks, or records, within a file,
and each record is identified by a pathname.

G.7.1 Renaming Records
To change the pathname parts of a pathname:

1. You must have selected one or more pathnames (see Section G.5.3,
page G-7) for this command to be available.

2. On the Utilities menu, click Rename Records. The Rename
Records to: dialog box (Figure G.8) will open.

Rename Records to:

Enter new pathname parts:

& | | B:|BALD EAGLE TOTAL | FLow |
D | | E| |t (WITHOUT PR:1993_ANALY|
[ Ok ] [ Cancel ]

Figure G.8 Rename Records to: Dialog Box
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Each of the boxes (A - F) represents the different pathname parts.
You cannot rename the D and E parts. For parts A, B, C, and F you
can change the parts by typing the new information in the
appropriate box.

Click OK, the Rename Records to: dialog box will close, a
message will appear informing you of the number of records
renamed. The selected pathname will no longer be displayed in the
Selected Pathname Box (see Figure G.1, page G-2) and the
pathname will display in the Pathname Table (see Figure G.1,
page G-2) with the new pathname parts.

G.7.2 Duplicating Records

Duplicating a record allows you to make a copy of a record, but with a
pathname part that has been changed. To duplicate records:

1.

2.

You must have selected one or more pathnames (see Section G.5.3,
page G-7) for this command to be available.

On the Utilities menu, click Duplicate Records. The New
pathname parts for duplicate records: dialog box (similar to
Figure G.8, page G-10) will open.

Each of the boxes (A - F) represents the different pathname parts.
You cannot rename the D and E parts. For parts A, B, C, and F you
can change the parts by typing the new information in the
appropriate box.

Click OK, the New pathname parts for duplicate records: dialog
box will close, a message will appear informing you of the number
of records that were duplicated. A new pathname will be displayed
in the Pathname Table (see Figure G.1, page G-2).

G.7.3 Deleting Records

To delete records:

1.

2.

You must have selected one or more pathnames (see Section G.5.3,
page G-7) for this command to be available.

On the Utilities menu, click Delete Records, a warning message
dialog box appears asking you if you really want to delete the listed
pathnames. These should be the same pathnames displayed in the
Selected Pathname List (see Figure G.1, page G-2).

Click Yes, the warning message dialog box will close. A message
will appear informing you of the number of records deleted.

The deleted records no longer appear in the Pathname Table (see
Figure G.1, page G-2).
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G.7.4 Editing Data Associated with Records

You can edit the data associated with a pathname, if you have the
appropriate permissions, on the Edit menu, click Tabular Edit,
Graphical Edit, or, Edit in MS Excel. You can edit data directly, enter
new time-series data or paired data, or use math functions to manipulate
the data. All of these features are detailed in the HEC-DSSVue User's
Manual.
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Appendix H

Glossary

This glossary is a collection of definitions from throughout this user’s
manual, plus definitions of other pertinent terms.

Acre: A unit of area in English units used in calculation of agricultural
crop damage.

Activity: Linked with features and may involve changes to operations or
institutional actions.

Alternative: A system of structural and/or nonstructural measures,
strategies, or programs formulated to alleviate problems or
take advantage of specific opportunities associated with
water and related land resources in the planning area. An
alternative in the WAT is a way to group a schematic with
different operations and model parameters. The WAT
creates a base alternative (Without Project Conditions) by
default.

Analysis Period:

Arc Shapefile:

Defines the time window and events that could be
associated with an alternative. Analysis periods are
for determining damage and project performance
information for specific time periods, such as the base
year or the most likely future year. The analysis year
results for a plan are also used to perform equivalent
annual damage computations. The analysis years are
used for all study evaluations. An analysis year
represents a static time period or year that the H&H
and economic data represent. Base year is the first
year of the plan operation. The "most likely future
year" condition is a development projection for a
specific future year; say twenty years out from the
base year. It usually is based on the projections of
local future development plans.

This layer type is the native data structure for the
ArcView® GIS program. Shapefiles store non-
topolgical geometry and attribute information for the
spatial features of a data set. Usually there are three
files: *.dbf, *.shp, and *.shx. The shp file contains the
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shapes (point, polylines, or polygons) that are displayed
in the layer. Each shape has a record in the dbf file
containing descriptive data called “attributes.” The .shx
file contains an index that links each shape to its record
in the .dbf file.

Arcinfo® DEM: This is an ASCII file format representation of a grid

generated by Arcinfo®. The file consists of keywords
followed by values defining the number of columns,
number of rows, lower left corner, cell size, no data
value, and each cell value.

ASCII NetTin: This is an ASCII file format used to represent a

triangulated irregular network (TIN). The TIN data are
stored in a simple format that defines the nodes, edges,
and triangles contain in the TIN. This format is common
for transferring TIN data between software.

AutoCAD® DXF: A Drawing Interchange File (dxf) is created by a

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

CAP: Continuing Authorities Program; is a group of legislative

authorities that give the Corps of Engineers the authority to plan,
design, and construct certain types of water resource and
ecosystem restoration projects without additional and specific
congressional authorization. The following are the most
commonly used CAP authorities: Small Flood control Projects
(authorized by Section 205 of the 1948 Flood control Act);
Emergency Streambank Protection Projects (authorized by Section
14 of the 1946 Flood control Act), Aquatic Ecosystem Restoration
(authorized by Section 206 of the 1996 Water Resources
Development Act); and, Project Modifications of the Improvement
of the Environment (authorized by Section 1135 of the 1986 Water
Resources Development Act).

Channel Modification: Physical alternation of the channel through re-

sizing, re-configuration, or re-vegetation, etc.
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Channel Modification Tool to create, delete, rename, and edit channel
Tool: modifications. A channel modification has to be
created on the stream alignment.

Common Computation Locations where one model transfers data to

Point: another model, a location where results are
needed for model development or alternative
analysis, or locations where input boundary
conditions are to be defined.

Common Computation Tool to create, delete, rename, and edit common

Point Tool: computation points. See Chapter 7 (Section
7.14.2, page 7-40) for more detail on creating,
deleting, renaming, and editing computation
points.

Compute: Capability within the WAT that allows the user to perform the
calculations made available through the WAT. These
calculations could be for one or more of the models in an
order chosen by the Project Delivery Team (PDT).

Also, a menu where you can compute individual simulations;
compute multiple simulations; compute by individual
program; and, view the compute log for the active simulation.

Content Pane: Area of the WAT framework that provides details on the
selected WAT component in the Study Pane.

Desktop Pane: Area of the WAT framework where the different Map
Windows available from the WAT will display.

Diversion: Removal and redirection of water from its normal course for
various reasons, water supply, flood control, or
environmental, etc.

Diversion Tool: Tool to create, delete, rename, and edit diversions. A
diversion has to be started on the stream alignment.

DXF: See AutoCAD® DXF.

Easting: The X-coordinate of a location in the user-selected World
Coordinate System (WCS).

Ecosystem Restoration Physical modifications or other actions that

Measure: improve the value and function of an ecosystem
(e.g., channel improvements, removal of
drainage structures or levees).
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Edit: A menu where the program order can be set; manipulate
alternatives and simulations; link individual model alternatives;
and, access the individual program editors.

Event: A rainfall and/or flow episode. Normally the event is the time
period over which the model will retrieve data and produce
results. An occurrence of precipitation/snowmelt that leads to
some sort of hydrologic response normally associated with a
specific time period. The event can be historical or represent the
upper limit of a precipitation runoff response.

File: A menu used for study management, printing the active map, and,
importing and exporting model alternatives.

FIA: Flood Impact Analysis, see HEC-FIA.
Feature: A physical element that generally requires site construction.

Flood Damage Can be a physical modification (structural

Reduction Measure : measures) designed to reduce the frequency of
damaging levels of flood inundation (i.e.,
reservoirs, levees, channelization measures, walls,
etc.); or, it can be an activity (non-structural
measure) that reduces flood damage without
significantly altering the nature or extent of
flooding (e.g., flood proofing, relocation of
structures, raising structures).

Floodwall: A levee/floodwall is man made barrier built along a stream to
provide protection from flooding. A levee/floodwall can
reduce flood damage by preventing flood stages from
reaching a potential damage area.

GIS: Geographic Information System

Group Code: Ina DXF file an integer indicating the type of data
element, see AutoCAD® DXF.

GUI: Graphical User Interface, designed to make the program easy and
efficient to enter data, review output, and make comparisons.

Hectare: A unit of area in SI units used in calculation of agricultural crop
damage.

HEC-DSS: The HEC database management system, HEC Data Storage
System, stores data in a convenient manner for inventory,
retrieval, and archiving for water resource applications.
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HEC-DSSVue: The HEC software package, HEC Data Storage System
Visual Utility Engine, which provides a graphical user
interface for viewing, editing, and manipulating data in
HEC-DSS files.

HEC-FIA: The HEC software package, HEC Flood Impact Analysis.
This software package provides the capability to estimate
the impacts and damage associated with flood events and the
benefits attributed to flood control projects.

HEC-HMS: The HEC software package, HEC Hydrologic Modeling
System. This software package is designed to simulate the
precipitation-runoff processes of dendritic watershed
systems and provides the capability to simulate the
hydrologic response in a watershed.

HEC-RAS: The HEC software package, HEC River Analysis System.
This software package is designed to perform one-
dimensional hydraulic calculations for a full network of
natural and constructed channels, that allow the user the
capability to perform one-dimensional steady and unsteady
flow river hydraulics calculations, sediment transport-
mobile be modeling, and water temperature analysis.

HEC-ResSim: The HEC software package, HEC Reservoir System
Simulation. This software package provides the
capability to simulate the operation of a reservoir or
reservoir system for an observed, synthetic or predicted
flow event using a defined operation scheme.

HEC-SSP:  The HEC software package, HEC Statistical Software
Package. This software package allows the user to perform
statistical analyses of hydrologic data.

HEC-WAT: The HEC software package, HEC Watershed Analysis
Tools. This software package will provide an interface that
will streamline the analytical process using the tools
commonly applied by multi-disciplinary teams at Corps
offices.

Help: A menu that provides access to WAT help and displays current
information about the WAT.

Impact Area: Is any distinct portion of a study area that is affected by
rising or falling stage in a stream, river, lake, or reservoir.
The boundaries of an impact area are defined by a closed
polygon, and you characterize the effects of rising or
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falling stage by describing the property and population at
risk in the area bounded by the polygon.

Impact Area Tool: Tool is used to create, edit, delete, and rename,
impact areas. See Chapter 7 (Section 7.15, page
7-42) for more detail on creating, deleting,
renaming, and editing impact areas.

JRE: Java Runtime Environment (JRE)

Layer: Layers are maps that can be placed as background images behind
the workspace. They are optional but do provide significant
information. Layers can be many types (*.dlg, *.shp
(ARC/INFO® or Arc Shapefile), *.dxf (AutoCAD®), *.dem).

Levee : A levee/floodwall is a man made barrier built along a stream to
provide protection from flooding. A levee/floodwall can reduce
flood damage by preventing flood stages from reaching a
potential damage area.

Levee Tool: Tool to create, delete, rename, and edit levees. See Chapter
7 (Section 7.13.2, page 7-32) for more details on creating,
deleting, renaming, and editing levees.

Map Windows: A way to graphically display the major components of a
WAT study (stream alignments, schematics, alternatives,
simulations). From these map windows you can created,
edit, delete, open model editors, or view results.

Maps: A menu where you can setup map layers and map windows. You
can set spatial properties; zoom the active map window out to its
full extents, add map layers, remove map layers, open a new map
window, adjust the active map windows properties, save the
contents of the active map window as a graphic file, import a
stream alignment from an ArcView® shapefile, import impact
areas from an ArcView® shapefile, export a stream alignment to
an ArcView® shapefile, and, export impact areas to an
ArcView® shapefile.

Measure: Measures for the WAT include structural/non-structural
measures (flood damage reduction), and/or ecosystem
measures. Structural measures are physical modifications
designed to reduce the frequency of damaging levels of flood
inundation, and include dams with reservoirs, levees,
channelization measures, walls, diversion channels, pumps,
bridge modifications, and ice-control structures. Non-
structural measures are activities that reduce flood damage
without significantly altering the nature or extent of flooding
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(e.g., flood proofing, relocation of structures, raising
structures). Ecosystem restoration measures are physical
modifications or other actions that improve the value and
function of an ecosystem (e.g., channel improvements,
removal of drainage structures or levees).

Message Pane: Area of the WAT framework that contains messages that
the WAT program is providing for informational
purposes. The information in the Message Pane is a
record for the WAT program activity, recording the
opening of the study, opening map windows, accessing
DSS, and many other WAT activities.

NED: National Economic Development; usually referring to the NED
plan which is the plan the Corps is required to compute and report.
It is the plan that provides the greatest economic benefits. If a plan
is recommended, most likely it is the NED plan.

NexGen: Next Generation Software Development Project

Northing: The Y-coordinate of a location in the user-selected World
Coordinate System (WCS).

Panes: Viewing areas of the WAT main window that allow you to view
WAT study data.

Pan Tool: Tool to move the display area while you are zoomed in.

PDT: Project Delivery Team

Plan: A set of one or more flood damage reduction or ecosystem
restoration measures or actions designed to operate over a period
of time (project life). The plan is inclusive of the entire study area
although it may have a flood damage reduction measure for a
single damage reach.

Plug-In: Provides the ability to access model parameters and view
results of a model from the WAT

PM: Project Manager

Pointer/Selector Tool: Allows the user to select components for editing
and viewing (plots) data or results.

Project: A man-made structure for the purpose of reducing flood
damage or for ecosystem restoration.

R&U: Risk and Uncertainty
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Raster Image: Generally defined as a rectangular array of sampled
values (pixels). Each pixel has one or more number
associated with it, generally specifying a color the pixel
should be display in. The raster image formats
supported by the WAT are JPEG format (*.jpg) and
Graphics Interchange Format (*.gif). For The WAT to
access these file types an *.img (ASCII text) file must be
created by the user outside of the WAT. The file needs
to contain the following lines, which need to match the
easting and northing parameters stated in the Map
Default Properties for StudyName dialog box (see
Chapter 5, Section 5.2.5, page 5-6).

Rating Curve: A graphical relationship that yields the stage for a
given discharge at a specific location on a stream or
river.

Reservoir:  The impoundment created behind dams, or behind
navigation locks and dams. For the WAT a reservoir also
includes the dam built on a stream to store water for uses
such as navigation, tribal resources, flood damage reduction,
fish and wildlife habitat considerations, hydroelectric power
generation, recreation use, water quality, water supply,
erosion and sedimentation control, and sustaining
hydrologic function on lakes and rivers. The releases from a
reservoir can reduce flood damage by reducing flood stages.

Reservoir Tool: Tool to create, delete, rename, and edit reservoirs. See
Chapter 7 (Section 7.13.1, page 7-27) for more detail on
creating, deleting, renaming, and editing reservoirs.

Results: A menu from which you can select simulations for comparison;
and, view results from the individual WAT programs.

Risk: The probability an area will be flooded, resulting in undesirable
consequences.

Risk Analysis: An approach to evaluation and decision making that
explicitly, and to the extent practical, analytically,
incorporates considerations of risk and uncertainty in a
flood damage reduction study.

Run: Capability within the WAT that allows the PDT to select the models
they want to execute for a given event or events.

Schematic: In the WAT, a physical representation of the study and it
includes: common computation points, impact areas, stream
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alignment, and flood damage reduction and environmental
measures that will be modeled.

Simulation: A combination of an analysis period and event(s)
associated with an alternative.

Stage: The vertical distance in feet (meters) above or below a local or
national datum (N.G.V.D. for elevations).

Stage Hydrograph: A graphical relationship of stage as a function of
time for a certain location.

Status Bar: Displays the coordinates of the pointer on a map window.
Outside of a map window it reflects the status of the
program.

Stream Alignment: Represents the stream system in the watershed. The
alignment indicates where confluences and
bifurcations occur and provides a sense of distance
and scale. Inthe WAT, stream alignments are
composed of a series of stream elements.

Stream Alignment Properties of a stream alignment that include:
Properties: line width, color of line, font style, etc.

Stream Alignment  Tool is used to create, delete, and edit the stream

Tool: elements that make up the stream alignments. See
Chapter 7 (Section 7.12, page 7-11) for more detail
on creating, deleting, renaming, and editing a
stream alignment.

Stream Element: Segment of the stream alignment that is composed
of vertex points, with the beginning and ending
vertex points being stream nodes. Typically begins
or ends at a confluence, bifurcation, or at the
boundary of the river system.

Streamgage Records: Records of the stream elevation or stage taken at
a streamgage location.

Stream Node: The beginning and ending point for each stream element.
Stream nodes are also created where stream elements
meet. Also, a stream node can be used to establish
stationing for a stream element.

Stream Node Tool: Tool is used to create, delete, and edit stream nodes
on the stream alignment. See Chapter 7 (Section

H-9
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7.12.7, page 7-19) for more detail on creating,
deleting, renaming, and editing a stream alignment.

Stream Stationing: Watershed adopted stations along a stream normally
denoted as miles (kilometers) above the mouth of a
stream.

Study: The basic component of the WAT. The WAT study defines the
watershed or geographic are to be evaluated. The study includes
alternative analyses which is the investigation of with and
without-project conditions involving hydrology, hydraulics,
economics, plan formulation and evaluation. In the WAT it also
includes all of the necessary information to complete an analysis
of a specific geographical area.

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

System Units: This value is used as a label for data entry forms and
output reports. Choices are English or Metric, with the
default being English.

Tabs: Provides different views of the available data in a WAT study.
The user can perform certain operations for a study from the tabs.

Toolbar: Provides quick access to the most frequently used options from
the WAT menu bar.

Tools: A menu that provides access to DSS data (HEC-DSSVue);
provides access to the Statistical Software Package (HEC-SSP);
allows creating and editing of scripts; allows you to view general
information about the study; provides options for the WAT
startup and system properties; customize menus and toolbars;
view WAT program activity; and, monitor memory usage..

Top of Levee: Stage at the top of the levee, floodwall or tidal barrier.

Uncertainty: A measure of imprecision of knowledge of parameters and
functions used to describe the hydraulic, hydrologic,
geotechnical, and economic aspects of a project plan.

USGS DEM: The USGS Geological Survey publishes the file format
USGS DEM (Digital Elevation Map). A raster file format,
DEM files usually contain terrain elevations, but the file
format can be used for representing any surface. The
format, published by the USGS, allows internal
documentation of coordinate system, date of publication,
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etc. These values are referenced horizontally either to a
Universal Transverse Mecator (UTM) projection or to a
geographic coordinate system.

USGS Digital USGS Digital Line Graphs (DLG) are created from two

Line Graph:  sources using manual and automated digitizing methods.
The two sources are aerial photographs or cartographic
sources. DLG files are vector representations of the data.
When the WAT interacts with a dlg file it automatically
creates a dlgbin file for use.

Vertex Point: A point with known coordinates on a stream element in
the stream alignment.

View: A menu that allows you to setup the WAT main window; you can
select toolbars and panes; set display unit for plotting and
tabulating; and manage layouts for the WAT main window.

WAT: Watershed Analysis Tool, see HEC-WAT.

Watershed: The total area of land that drains to a common stream
system.

Window: A menu where you can control the appearance of the map
windows in the Desktop Pane of the WAT main window.

With Project
Conditions:

Without Project
Conditions:

The economic, performance, and other conditions
associated with implementing a flood damage reduction
plan. It is compared to the without-project condition. It
includes the base-year and static future analysis year
periods to determine the equivalent values.

Base alternative in the WAT for evaluating the benefits
and performance of potential flood damage reduction
plans and represents the conditions of the study if no
actions are taken. The without project conditions
includes the base year conditions and the most likely
future year conditions.

World Coordinate To maintain a geographic reference (also called a

System:

geo-reference), the WAT uses a user-selected and
customizable coordinate system, called the World
Coordinate System (WCS). This superimposes a
grid on layer features to establish x- and y-
coordinates in WCS for each point on the layer. The
x-coordinate is referred to as "easting” and the y-
coordinate is referred to as "northing". Possible
choices for the WCS include but are not limited to

H-11
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State Plane Coordinates and Universal Transverse
Mercator (UTM) coordinates.

Zoom Tool: Tool that allows zooming in and out of map windows. See
Chapter 7 (Section 7.3, page 7-3) for more detail on how
this tool works in the WAT.
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APPENDIX |

Editing Model Data

.1 Overview

The HEC-WAT provides an interface that streamlines and integrates a
study using software commonly used within the corps. This software is
directly accessible from within the WAT, which allows the user to edit
individual model data directly from the individual software pieces. This
flexibility is accomplished through the use of a "plug-in" (see Appendix
B) that is built for each piece of software. The plug-in allows the WAT
and the individual software to communicate without any specific ode
being need by the WAT or the individual software.

From the WAT you have several options on editing model data. You can
execute the software that edits the model data by clicking the appropriate
software button from the Programs Toolbar (see Chapter 3, Section
3.2.1, page 3-4) of the WAT main window. Also from the WAT main
window, from the Study Tab, on the Study Pane (see Chapter 3, Section
3.2.2, page 3-5), right-click on a simulation, from the shortcut menu, point
to Edit Model, and then click on the model alternative you want to edit,
the software associated with that model alternative will open.

This appendix will focus on accessing specific editors from the available
software, from within the WAT. These editors can be accessed
interactively from the schematic (Section 1.2) or from the WAT main
window (see Section 1.3, page 1-10)

1.2 Schematic

From the active simulation map window you can access model specific
editors from the model elements that are available on the map window. If
you hover over a model element, the tooltip that appears (see Figure 1.1,
page 1-2) will list what model information is available for that particular
model element. For example, in Figure 11.1 (page I-2, at the junction
there is possible information from ResSim, there must be a cross section in
the area, and a reach element that is recognized by ResSim, HMS, and
RAS.
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.2.1 HMS

Reach
Ressim: Mill Hall ko Fishing Ck. 1ok
HMS: BEECH-FISHI Reach

RAS: Lake to Lock Hav ResSim: Fishing Ck Jct to Bald Eagle Tatal
HMS: FISHI-SUSGQU
RAS: Lake to Lock Havy

Figure 1.1 ToolTip Information from Schematic (Simulation Map Window)

To access model specific editors, right-click on a model element, you will
get a shortcut menu (Figure 1.2) that will provide access to the model
editors. The WAT searches for all available model elements in the area

N\

Edit Properties
Tﬂ; Plak
“ araph
ﬂ Time-Series Table
“ Summary Table
:‘-’,’ﬂ Prafile Plak

:'-!ﬂ Prafile Table

Figure 1.2 Model Element Shortcut Menus

that you have right-clicked on, so the shortcut menu will usually display
all the model elements that were found in the area. For example, in Figure
1.2, right-clicking at a cross section, the WAT has found three model
elements in the area of that cross section. To access the editor specific for
the cross section, from the shortcut menu, point to Cross Section, click
Edit Properties, the Cross Section Data Editor from RAS will open.

The following sections will cover the available model editors in the Beta
version of the WAT.

Whether you are right-clicking on a subbasin element, junction element,
reach element, or sink element, from the schematic there are various HMS
model editors you can access. The following section describes those
editors.
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Subbasin Element

To edit HMS model data at a subbasin:

1.

4.

From the simulation map window, right-click on an HMS subbasin
model element on the schematic, a shortcut menu will appear

(Figure 1.3). From the e —

shortcut menu, point to " Impact Area b
Subbasin, click Edit subbasin  » E Edit Properties
Properties.

Q araph

Q Time-Series Table

The HMS editor for
subbasins will open (Figure -
1.4). In the Beta version of - (] Summary Table
the WAT, this dialog box : e
might open behind the
WAT for the first time.
Once you bring the dialog box to the front, then after that the dialog
box will open in front of the WAT.

|n Loss || Transform || Baseflow | Options

)

Figure 1.3 Subbasin Element Shortcut
Menu

Basin Mame: Bald_Eagle
Element Name: Lock Haven LOC

Description: |Local Flove, lower Bald Eagle Creek near Lock Haven!Castanea, PA
Downstream: | Lock Hawven Sk ¥ [E]
Area (MIZ) (134

Loss Methaod: | Deficit and Conskant w
Transform Method: | ModClark v
Baseflow Method: | Bounded Recession v

Figure 1.4 HMS Editor - Subbasin

This editor allows you to change parameters that are specific to a
subbasin. For further detail on this editor, reference the HMS
User's Manual.

To close the HMS editor for subbasins (Figure 1.4) click [£3).

Routing Reach Element

1.

From the simulation map window, right-click on an HMS routing
reach model element on the schematic, a shortcut menu will appear
(see Figure 1.5, page 1-4). From the shortcut menu, point to Reach,
click HMS.

The HMS editor for a routing reach will open (see Figure 1.6, page
I-4). In the Beta version of the WAT, this dialog box might open
behind the WAT for the first time. Once you bring the dialog box

1-3
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to the front, then after that the e SRS —
H . . Edit Properties  k El Res3im

dialog box will open in front . —J—

of the WAT, | EDre S
3. This editor allows you to ﬁ SR -

change parameters that are | ] Tme-Series Table

specific to a subbasin. For il Summary Table

further detail on this editor, B profile Plot ///

reference the HMS User's B Profile Table

Manual. _ Plat %2 ff’“"ﬁﬂf
4. To close the HMS editor for

routing reaches (Figure 1.6) ~ Figure 1.5 Eﬁgﬂg&tﬁxz Element
click [&].

F& HEC-HMS

Routing | Options

Basin Mame: Bald_Fagle
Element Mame: FISHI-SUSQU

Cescription: |Fishing Creek to Susg River confluence E

Downskreann: | Lock Haven SHE b [E
Fouting Method: | Muskingum W
LossiGain Methad: | --MNane-- W

Figure 1.6 HMS Editor — Routing Reaches

Junction Element

1. From the simulation map window, ¥ T
right-click on an HMS junction PR Edit Properties y
model element on the schematic, a ﬁ’| Graph N
shortcut menu will appear (Figure = _
1.7). From the shortcut menu click g Time-Series Table ‘
Edit Properties. A Summary Table ]
2. The HMS editor for a junction will P L
open (see Figure 1.8, page 1-5). Inthe Figure 1.7 Junction Element
Beta version of the WAT, this dialog Shortcut Menu

box might open behind the WAT for
the first time. Once you bring the dialog box to the front, then after
that the dialog box will open in front of the WAT.

3. This editor allows you to change parameters that are specific to a
junction. For further detail on this editor, reference the HMS User's
Manual.
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4. To close the HMS editor for junctions (Figure 1.8) click.

B HEC-HMS EEX

Basin Mame: Bald_Fagle
Element Mame: Fishing Creek Jct

Description: |junckion of Bald Eagle Creel
Dawnstream: | FISHI-SUSQU v| (&)

Figure 1.8 HMS Editor - Junction

.2.2 ResSim

Whether you are right-clicking on a reservoir element, junction element,
or reach element, from the schematic there are various ResSim model
editors you can access. The following section describes those editors.

Reservoir Element
To edit ResSim model data at a reservoir:
1. From the simulation map window, right-click on a reservoir model

element on the schematic, a shortcut menu will appear (Figure 1.9).
From the shortcut menu, point to Reservoir, click Edit Properties.

Impack Area b [~ LLI
—
oir b ), Edit Praperties

Reservoir

A EI Release Decision Repu:u

B Plot
Ei Plat Powser

Ei Plot Releases
Ei Plot Operations

Figure 1.9 Reservoir Element Shortcut Menu

2. The ResSim Reservoir Editor will open (see Figure 1.10, page I-6).
In the Beta version of the WAT, this dialog box might open behind
the WAT for the first time. Once you bring the dialog box to the
front, then after that the dialog box will open in front of the WAT.
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-'IT Reservoir Editor

Reservoir | Sayers

Reservoir Edt  Operations Zone Rule IF_Block

=

L] (e 1 o1 ][]

v‘ LDescription |FosterJuseph Sayers Dam and Reservoir,

| Physical| Drerations | obsewved Data.

Operation S& | Deseription |Zones and Rules are based on the Master Manual for Reservair RegulsL]

Zone-Rules | el Ao | i it|[ Dec. Sched. |[Frojected Ei

w8 Top of Dam Operates Release Fram: Sayers-Main Gates

A Maximurm Pool —_— .

[ IncRelROG Rule Name: | minRal4wa Description |Th|s rule is fruly BOGUS - Its here to keep (L))

8 JuinReiia ;

[ MaintainPeakReles | FUNEHEN O | Sayvers-Pool Elevation, Perind Average, 0.0 hrlag, 3.0 hr petiod | [ Defing ]

o[l Max_10.8_@Eeech

‘?m;é-omml-@ SO Limit Type: [Minimum v | Interp.: [Step v

Ml IncRelROC & 100

8 DecRelROC Elev (ff) Release (cfs) =  pood

- MinRel$Wg 590.0 00js & g

T Max_10_@BeechG 600.0 ol | 2 U4

@ Conservation 8200 50.0 o

ﬁ incsiRat 5300 1000 B00 620 B40 GE0 BAO0

- [H DecRelROC 400 500.0 Elev (it

LUl MinRelswa B&7.0 1000.0

& inacive 683.0 10000 [ Periad Average Limit
[] Hour of Day Multiplier
[] Day of Week Multiplisr
[ Rising(Falling Condition
[] Geasonal Variation

< 5 v

Figure 1.10 ResSim — Reservoir Editor

3. This editor allows you to change physical data requirements for the
reservoir, change the operation sets for a reservoir, and specify
observed data if needed. For further detail on this editor, reference
the ResSim User's Manual.

4. Click OK, the Reservoir Editor (Figure 1.10) will close.

Junction Element

To edit ResSim model data at a junction:

1. From the simulation map window, right-click on a junction model
element on the schematic, a shortcut menu will appear (Figure 1.11).

From the shortcut menu, point to Junction, point to Edit
Properties, click ResSim.

Edit Frop
Reach 2 Plok
S 1’ Plot Operations
Plot IrFlovfoukFow
J araph

J Time-Jeries Table
J Summary Table

e

gl HIIS kli

Figure 1.11 Junction Element Shortcut Menu
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4.

The ResSim Junction Editor will open (Figure 1.12). In the Beta
version of the WAT, this dialog box might open behind the WAT
for the first time. Once you bring the dialog box to the front, then
after that the dialog box will open in front of the WAT.

Name  |EIETEIENE v (W(e] B or7 D]

Description |Blanchard Gage is insignificantly downstream of Sayers' Outlet works so C]|

Infa | Local Flow | Rating Curve | Gbserved Datal

Strearn Station | 80066.4l|

Stream |Ba|d Eagle Creek

Tributaries

[ Outflow known during hindcast.

Label Position |gasT w

[ ok J[ canca | Apply

Figure 1.12 ResSim — Junction Editor

This editor allows you to change information about a ResSim
junction, add local flow and a rating curve, and if needed add
information about observed data. For further detail on this editor,
reference the ResSim User's Manual.

Click OK, the Junction Editor (Figure 1.12) will close.

Routing Reach Element

To edit ResSim model data at a routing reach:

1.

From the simulation

i i Reach b Edit Properties
map window, right- i Propert

) 3 Craoss Section ¥ ]
click on a routing I P

reach model element .ﬁ @raph
on the schematic, a ] Time-Seies Table
shortcut menu will ] summary Table

»r"m Prafile Plak
.r'Pm Prafile Table

appear (Figure 1.13).
From the shortcut
menu, point to
Reach, point to Edit
Properties, click
ResSim.

Figure 1.13 Reach Element Shortcut Menu
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2. The ResSim Reach Editor will open (Figure 1.14). In the Beta
version of the WAT, this dialog box might open behind the WAT
for the first time. Once you bring the dialog box to the front, then
after that the dialog box will open in front of the WAT.

X Reach Editor §|

NN Fic c.ci Gk Station o Mill Hall v | [W][a] 305 |m](n]

Description  [Musk of 20301 [J

Routing | Losses | Ohserved Data
() Constant Seepage (cfs)
() Seepage as a function of Flow

Flowicfs) Seepageicfs)

iy
[ox]
1

Seepage(cfs)
oo
1

T
2 4 B 8 10
Flaww(cfs)

[ ox || cancer |

Figure 1.14 ResSim — Reach Editor

3. This editor allows you to change information about a ResSim reach,
add/change routing information, edit information about losses for
the reach, and if needed add information about observed data. For
further detail on this editor, reference the ResSim User's Manual.

4. Click OK, the Reach Editor (Figure 1.14) will close.

.2.3 RAS — Cross Section Data Editor

To edit RAS model data at a cross section:

1. From the simulation map ¥ A T T
Reach ]

window, right-click on a

cross section model Cross Seckion k EJH Edit Properties
. . i :
element on the schematic, & \ Cross Section Plot

a shortcut menu will Cross Section Table
appear (Figure 1.15).

From the shortcut menu, Figure 1.15 Cross Section Element
point to Cross Section, Shortcut Menu
click Edit Properties.

2. The RAS Cross Section Data Editor will open (see Figure 1.16,
page 1-9). In the Beta version of the WAT, this dialog box might
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Cross Section Data - Existing Conditions - GIS Data =3
Ext Edit Options Plot Help
River |BaldEage Creek = _éopDeia |\ [ 4+ g FlolOations B3| & I KeepPrevisPlols  Clear Prev |
Feach: [LakeloLook Hav v iver Sta.:[B1843.41 =141 Bald Eagle Cr. for the WCDS Project  Plan: Existing Conditions

Description |

Del Row s Ror o h Lengths 0

08 } o 1
g
o
oo v =
i o

1 58278 ] ,—J B30
1501 68233 B q -
8 67350 = .
7501 GRS Main Channel Bank Stalions a5
78 BEE.03 Left Bank Right Bank.
102 E61.46 EC
e s T | 5,
= B9 Contaction Evpansion ]
123 w6733 | L
13801 £55.49
138 &5 o
141 55454

65412

1710 66398
198 551.77
213 85071

21601 BA0.53
246 649.9

Elevation (1)

awlm_‘*a
z
2

2

=

=

=
[N

0 1000 2000 3000 4000 5000 000
Sttion ()

Edit Station Elevation Data (ft)

Figure 1.16 RAS — Cross Section Data Editor

open behind the WAT for the first time. Once you bring the dialog
box to the front, then after that the dialog box will open in front of
the WAT.

This editor allows you to change information about a RAS cross
section, add/change Manning's n values, edit cross section
coordinates, and edit other information regarding a cross section.
For further detail on this editor, reference the RAS User's Manual.
From the Exit menu, click Exit Cross Section Editor, the Cross
Section Data Editor (Figure 1.16) will close.

1.2.4 FIA — Impact Area Editor

To edit FIA model data at an impact area:

1.

From the simulation map
window, right-click on an
impact area model element |_"li Edit Properties
on the schematic, a shortcut B alternative Report

menu will appear (Figure \

1.17). From the shortcut \ I impact Reponse Report
menu click Edit Properties. \ Comparisan Repart

Th? FIA !mpact Area . Figure 1.17 Impact Area Element .
Editor will open (see Figure Shorteut Menu

1.18, page 1-10).

In the Beta version of the WAT, this dialog box might open behind
the WAT for the first time. Once you bring the dialog box to the
front, then after that the dialog box will open in front of the WAT.
This editor allows you to change information about an FIA impact
area, add/change general information about an impact area, edit
information about damage functions and crop information, and edit
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B Impact Area Editor EJ
Impact Area Name: |Eaglevile |

Impact Area Description: iArea just downstream from Sayers (right bank). The elevation-damage, elevation-structure, and e\evatim!

| Boundaties | Proj ects|H‘fderaDh Damage Functions | Crops | Adjusted Price Index| Impact Table | Recession Table|

Hydrograph at Location: | EETET]

Flood Stage Value i) |

(O Stage Hydrograph (2 Discharge Hydrograph () Peak-Stage Hydrograph

With Levee Rating Curve Stage ifYy Discharge (cfs)

m 575.00 0.00| A 605
EoT mal | ]
£33.80 475.00 P T
534.80 T440.00 £ =0
585.50 160.00 -0 I
586.80 294000/ | @7 580
587.50 3850.00 575+
586.50 5030.00 70—
589.80 BRO0.00 i} 30,000 60,000
550.50 &700.00 Bachsre rere)
597.40 10700.00
5971.60 26733.00
581.80 43367.00| ( Plot.. )

[ o [ ceneat |[ mppy |

Figure 1.18 FIA - Impact Area Editor

impact response information regarding the impact area. For further
detail on this editor, reference the FIA User's Manual.
4. Click OK, the Impact Area Editor (Figure 1.18) will close.

WAT Main Window

From the menu bar of the main WAT window, click Edit (Figure 1.19),
from this menu you can access various editors that are specific to the
software included in the program order for the study. For example, in

1 Yiew Maps Compute Results Tools  Window Help

P Crder... = 3 I
; ragrarn Order x . @ @ e B
ﬁ Alkernative and Simulation Manager, ..

1
g Model Linking Editor ||~

i m

eteorologic Model

N FIA Y Simulation Run
Reach To Stream Mapping

Figure 1.19 Edit Menu — Access to HMS Model Editors

Figure 1.19, point to HMS, the available commands allow you to execute
the HMS program, or access several specific editors from the HMS
program like the Basin Model Editor. The following sections provide an
overview of the available editors. For more detail you will need to visit
the user's manuals associated with each piece of software.
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.3.1 HMS

Basin Model
To edit HMS model data for a basin:

1.  From the WAT main window, from the Edit menu (see Figure 1.19,
page 1-10), point to HMS, click Basin Model.

2. The HMS Basin Model Editor will open (Figure 1.20). In the Beta
version of the WAT, this dialog box might open behind the WAT
for the first time. Once you bring the dialog box to the front, then
after that the dialog box will open in front of the WAT.

ER HEC-HMS 3.2.0 Alpha [C:X...\My Documents\WAT_Studies_May2007\Bald_Eagleshims\Bald_Eagle.hims]
File Edit Wiew Components Parameters Compute Resulbs Tools Help

DS " e PFer Iy vBEEw

| Bald_Eagle s

7 [ Basin Models

=)
+--Ej Beach Ck Station
#-1& Beech Cresk H
# % BEECHFISHL
- Cf Blanchard
#- £ Fishing Crask Hw
i G Fishing Creek Jct
# (& FISHI-SUSGU
#- s Houssrvills Hy
£ 1h HOUSE-SPRIN

¥2 Basin Model [Bald_Eagle]

<

Components | Campute | Results

&) Basin Model

Name: Bald_Eagle
Description: |Bald Eagle Creek, PA.

(A

Grid Cell File: |C:\Documents and Settingsc| o=
Lacal Flow: |Ma e
Flow Ratios: Mo A
Replace Missing: |Ha v
v

Unik System: LS, Customary

MNOTE 10008: Finished opening project "Bald Eagle” in directary "C:\Dacuments and Settingstqohecprbiiy fad
DocumentsiwAT_Studies_May2007\Bald_Eaglethms” at time 165ep2007, 07:35:46,

MOTE 10179 Opened basin model "Bald_Eagle” at time 165ep2007, 07:36:21.

NOTE 10181: Opened control specifications "nowd3" at time 165ep2007, 07:36:21.

WOTE 10180: Opened meteorologic model "gagelnterp93" at time 165ep2007, 07:36:21,

Figure 1.20 HMS — Basin Model Editor

3. This editor allows you to change parameters that are specific to
HMS basin. For further detail on this editor, reference the HMS
User's Manual.

4. From the File menu, click Exit, the HMS Basin Model Editor
(Figure 11.20) will close.

Meteorologic Model
To edit the HMS meteorologic model for a study:

1.  From the WAT main window, from the Edit menu (see Figure 1.19,
page 1-10), point to HMS, click Meteorologic Model.

2. The HMS Meteorologic Model Editor will open (see Figure 1.21,
page 1-12). In the Beta version of the WAT, this dialog box might
open behind the WAT for the first time. Once you bring the dialog
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5 HEC-HMS 3.2.0 Alpha [C:)...\My DocumentsWWAT Studies_May2007\Bald_EaglethmsiBald_Eagle. hms]
Eile Edt ‘Yiew Components Parameters Compute Results Tools Help
D ES v ¢#QeasaPFe Ty soEEE
Bald_Eaqle -~ ’

—_’ o B ol #3 Basin Model [Bald_Eagle] DEX
| [2-£5 Bald_Fagle 3
- Eff Beech Ck Station

)\ 2 Beech Cresk HW

-5 BEECH-FISHI
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Figure 1.21 HMS - Meteorologic Model Editor

box to the front, then after that the dialog box will open in front of
the WAT.

This editor allows you to edit parameters that have been defined for
the meteorologic model. For further detail on this editor, reference
the HMS User's Manual.

From the File menu, click Exit, the HMS Meteorologic Model
Editor (Figure 11.21) will close.

Simulation Run

To edit the defined parameters for an HMS simulation:

1.

2.

From the WAT main window, from the Edit menu (see Figure 1.19,
page 1-10), point to HMS, click Simulation Run.

The HMS Simulation Run Editor will open (see Figure 1.22, page
[-13). In the Beta version of the WAT, this dialog box might open
behind the WAT for the first time. Once you bring the dialog box
to the front, then after that the dialog box will open in front of the
WAT.

This editor allows you to edit parameters that have been defined for
an HMS simulation run. For further detail on this editor, reference
the HMS User's Manual.

From the File menu, click Exit, the HMS Simulation Run Editor
(see Figure 11.22, page 1-13) will close.

Reach to Stream Mapping

To edit the geographic location of HMS reaches:
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Figure 1.22 HMS - Simulation Run Editor

1.  From the WAT main window, from the Edit menu (see Figure 1.19,
page 1-10), point to HMS, click Reach To Stream Mapping.

2. The HMS Reach to Editor will open (Figure 1.23). This editor is
not from HMS, but from the WAT. Since the current version of

Ed Hus Reach to Stream Editor [‘S__<|
Simulation: yithout Project Conditions-1993 Flood |
Run: |Run 1 v
Reach Stream Upstream&tation DownstreamStation
MILES-SAYER Bald Eanle Creek v 1459817.43 20080.61
MARSH-BEECH Bald Eagle Creek L 745577 65321.5
BEECH-FISHI Bald Eagle Creek w G5321.5 261622
FISHI-EUSQL Bald Eagle Creek A 2E162.2 5805.118
HOUSE-SPRIMN Spring Creek b 53032.14 0.0
0K [ cancel || appy |
-

Figure 1.23 HMS Reach to Stream Editor

HMS does not know about the coordinate system that the WAT has
for a study, this editor allows you to enter information that will give
the HMS model elements the correct geographic location on the
schematic.

3. Click OK, the HMS Reach to Stream Editor (Figure 11.23) will
close.

.3.2 ResSim

Time Step Information

To edit time step and lookback duration for ResSim model alternatives:
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1. From the WAT main window, from the Edit menu (Figure 1.24),
point to ResSim, click TimeStep Information.

| Yiew Maps Compute  Resulks Tools  Window  Help
Program Order, .. O 3
3 e AP E R =
ﬂ Alkernative and Simulation Manager ...
If\rvh:u:hal Linking Editar

Ei Open Ressim

TimeStep Information
Edit Reservoirs
Edit Reaches
Edit Junctions
Edit Diversions

Edit State Yariahles

Edit Alternatives
Edit Run Infa...

Figure 1.24 Edit Menu — Access to ResSim Model Editors

2. The TimeStep Information dialog box will open (Figure 1.25).
This editor is not from ResSim, but from the WAT. The TimeStep
Information dialog box allows you to adjust the time step and
lookback duration for ResSim model alternatives if necessary.

] TimeStep Information PX|
Alternative | Description TimeStep Lookback Duration
StdOpMaoDiv 1 Hour w
ReCpMoliv 1 Hour w

Ok

Figure 1.25 TimeStep Information Dialog Box

3. Click OK, the TimeStep Information dialog box (Figure 11.25)
will close.

Reservoir Editor
To edit ResSim model data at a reservoir:

1. From the WAT main window, from the Edit menu (Figure 1.24),
point to ResSim, click Edit Reservoirs.

2. The ResSim Reservoir Editor will open (see Figure 1.10, page I-6).
This editor allows you to change physical data requirements for the
reservoir, change the operation sets for a reservoir, and specify
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observed data if needed. For further detail on this editor, reference

the ResSim User's Manual.
3. Click OK, the Reservoir Editor (Figure 1.10) will close.

Reach Editor

To edit ResSim model data at a reach:

1. From the WAT main window, from the Edit menu (see Figure 1.24,
page 1-14), point to ResSim, click Edit Reaches.

2. The ResSim Reach Editor will open (see Figure 1.14, page 1-8).
This editor allows you to change information about a ResSim reach,
add/change routing information, edit information about losses for
the reach, and if needed add information about observed data. For
further detail on this editor, reference the ResSim User's Manual.

3. Click OK, the Reach Editor (see Figure 1.14, page 1-8) will close.

ResSim Editor

To edit ResSim simulation information:

1.  From the WAT main window, from the Edit menu (see Figure 1.24,
page 1-14), point to ResSim, click Edit Run Info.

2. The ResSim Editor will open (Figure 1.26). This editor allows you
to edit options that will affect the way ResSim will compute. Also,
from this editor you can also access all of the individual ResSim
editors. For further detail on this editor, reference the ResSim
User's Manual.

_i FesSim Editor

Alternative: | stdophaDiv
Description: L

Compute Options

Compute Unregulated Flaws |0 COmputation kethod

) Period Average
Compute Haldouts
() Instantaneous

Log Level: |3«

Resermirs H Junctions ” Reaches ” Diversions ]

| R
[

Attemative Editar | | System Operations || ovemides |

Ok Cancel

Figure 1.26 ResSim Editor
3. Click OK, the ResSim Editor (Figure 1.26) will close.
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.3.3 RAS

Geometric Data
To edit geometric data associated with a RAS model alternative:

1. From the WAT main window, from the Edit menu (Figure 1.27),
point to RAS, click Geometric Data.

N Yiew Maps Compute  Results Tools  indow  Help

; Program Order, ., " .‘ @ @ 2y :
@ Alkernative and Simulation Manager. ..
f Maodel Linking Editor :

el HMS 3
Bl Ressim b

Open RAS

N s,
Steady Flow Data

Quasi-Unsteady Flow Data

Unsteady Flow Data
Sediment Data
\Water Quality Data
Plan Data

Figure 1.27 Edit Menu — Access to RAS Model Editors

2. The RAS Geometric Data Editor will open (Figure 1.28). In the
Beta version of the WAT, this dialog box might open behind the
WAT for the first time. Once you bring the dialog box to the front,
then after that the dialog box will open in front of the WAT.
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Figure 1.28 RAS — Geometric Data Editor
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3. This editor allows you to edit parameters that have been defined for
the geometric data for a RAS model alternative. For further detail
on this editor, reference the RAS User's Manual.

4. From the File menu, click Exit Geometry Data Editor, the RAS
Geometric Data Editor (see Figure 1.28, page 1-17) will close.

Steady Flow Data

To edit steady flow data associated with a RAS steady flow model
alternative:

1. From the WAT main window, from the Edit menu (see Figure 1.27,
page 1-16), point to RAS, click Steady Flow Data.

2. The RAS Steady Flow Data Editor will open (Figure 1.29). In the
Beta version of the WAT, this dialog box might open behind the
WAT for the first time. Once you bring the dialog box to the front,
then after that the dialog box will open in front of the WAT.

twaiky Flires Data - DS iy, pliss ok prafili

i Sheady fow 518 101 the profies Jeit]

Figure 1.29 RAS - Steady Flow Data Editor

3. This editor allows you to edit parameters that have been defined for
the steady flow data for a RAS model alternative. For further detail
on this editor, reference the RAS User's Manual.

4. From the File menu, click Exit Flow Data Editor, the RAS Steady
Flow Data Editor (Figure 1.29) will close.

Quasi-Unsteady Flow Data

To edit quasi-unsteady flow data associated with a RAS unsteady flow
model alternative:

1. From the WAT main window, from the Edit menu (see Figure 1.27,
page 1-16), point to RAS, click Quasi-Unsteady Flow Data.

2. The RAS Quasi Unsteady Flow Editor will open (see Figure 1.30,
page 1-18). In the Beta version of the WAT, this dialog box might
open behind the WAT for the first time. Once you bring the dialog
box to the front, then after that the dialog box will open in front of
the WAT.
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File Help
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Figure 1.30 RAS - Quasi Unsteady Flow Editor

3. This editor allows you to edit parameters that have been defined for
the quasi-unsteady flow data for a RAS unsteady flow model
alternative. For further detail on this editor, reference the RAS
User's Manual.

4. Click OK, the RAS Quasi- Unsteady Flow Editor (Figure 1.30)
will close.

Unsteady Flow Data

To edit unsteady flow data associated with a RAS unsteady flow model
alternative:

1.  From the WAT main window, from the Edit menu (see Figure 1.27,
page 1-16), point to RAS, click Unsteady Flow Data.

2. The RAS Unsteady Flow Editor will open (see Figure 1.31, page
[-19). In the Beta version of the WAT, this dialog box might open
behind the WAT for the first time. Once you bring the dialog box
to the front, then after that the dialog box will open in front of the
WAT.

3. This editor allows you to edit parameters that have been defined for
the unsteady flow data for a RAS unsteady flow model alternative.
For further detail on this editor, reference the RAS User's Manual.

4. From the File menu, click Exit, the RAS Unsteady Flow Editor
(see Figure 1.31, page 1-19) will close.
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Figure 1.31 RAS - Unsteady Flow Data Editor

Sediment Data

To edit sediment data associated with a RAS model alternative:

1.

2.

From the WAT main window, from the Edit menu (see Figure 1.27,
page 1-16), point to RAS, click Sediment Data.

The RAS Sediment Data Editor will open (see Figure 1.32, page
[-20). In the Beta version of the WAT, this dialog box might open
behind the WAT for the first time. Once you bring the dialog box
to the front, then after that the dialog box will open in front of the
WAT.

This editor allows you to edit parameters that have been defined for
the sediment data for a RAS model alternative. For further detail on
this editor, reference the RAS User's Manual.

From the File menu, click Exit, the RAS Sediment Data Editor
(see Figure 1.32, page 1-20) will close.

Water Quality Data

To edit water Quality data associated with a RAS model alternative:
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Figure 1.32 RAS - Sediment Data Editor

1. From the WAT main window, from the Edit menu (see Figure 1.27,
page 1-16), point to RAS, click Water Quality Data.

2. The RAS Water Quality Data Editor will open (Figure 1.33). In
the Beta version of the WAT, this dialog box might open behind the
WAT for the first time. Once you bring the dialog box to the front,
then after that the dialog box will open in front of the WAT.

B vater Quality Data

File Wiew Help
File Information
= Description:
= Y
"\ Bald Eagle Creck Lake to Lo
IC Initial Conditions
EH Dispersion Coefficients
@ Meteorology D atasets
. DObserved Data Minirurn Water Quality Cell Length: {300 Set .. | [maw=2337.37 min=316.24)  Show Table ...
2|
2056852.00, 35311210
< | 3

Figure 1.33 RAS — Water Quality Data Editor

3. This editor allows you to edit parameters that have been defined for
the water quality data for a RAS model alternative. For further
detail on this editor, reference the RAS User's Manual.

4. From the File menu, click Exit, the RAS Water Quality Data
Editor (Figure 1.33) will close.

Plan Data

To edit plan data associated with a RAS model alternative:
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1.3.4  FIA

From the WAT main window, from the Edit menu (see Figure 1.27,
page 1-16), point to RAS, click Plan Data.

The RAS Steady Flow Analysis Editor will open (Figure 1.34). In
the Beta version of the WAT, this dialog box might open behind the
WAT for the first time. Once you bring the dialog box to the front,
then after that the dialog box will open in front of the WAT.

Steady Flow Analysis

File ©Options Help
Plan: |[Existing Conditions Shot|D  |EsistingCon
Geometry File : |E:-:isting Conditions - GIS Data ﬂ
Steady Flow File : |DSS data, daily, plus peak prafile ﬂ
Flow Regime Plan Description :
f* Subcritical B
(" Supercritical
" Mined
E CURPTE |
Enter to compute water surface profiles

Figure 1.34 RAS - Steady Flow Editor

This editor allows you to edit parameters that have been defined for
the plan data for a RAS model alternative. For further detail on this
editor, reference the RAS User's Manual.

From the File menu, click Exit, the RAS Steady Flow Editor
(Figure 1.34) will close.

Global Data Edtior

To edit the global data associated with an FIA model alternative:

1.

2.

From the WAT main window, from the Edit menu (see Figure 1.35,
page 1-22), point to FIA, click Global Data.

The FIA Global Data Editor will open (see Figure 1.36, page
[-22). In the Beta version of the WAT, this dialog box might open
behind the WAT for the first time. Once you bring the dialog box
to the front, then after that the dialog box will open in front of the
WAT.

This editor allows you to edit the global data that has been defined
for an FIA model alternative. For further detail on this editor,
reference the FIA User's Manual.
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Figure 1.35 Edit Menu — Access to FIA Model Editors
4. Click OK, the FIA Global Data Editor (Figure 1.36) will close.
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Figure 1.36 FIA — Global Data Editor

Impact Area Editor
To edit impact area data associated with an FIA model alternative:

1. From the WAT main window, from the Edit menu (Figure 1.35),
point to FIA, click Global Data.

2. The FIA Impact Area Editor will open (see Figure 1.18, page
[-10). In the Beta version of the WAT, this dialog box might open
behind the WAT for the first time. Once you bring the dialog box
to the front, then after that the dialog box will open in front of the
WAT.
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This editor allows you to change information about an FIA impact
area, add/change general information about an impact area, edit
information about damage functions and crop information, and edit
impact response information regarding the impact area. For further
detail on this editor, reference the FIA User's Manual.

Click OK, the Impact Area Editor (see Figure 1.18, page 1-10)
will close.

Alternative Editor

To edit data associated with an FIA model alternative:

1.

2.

4.

From the WAT main window, from the Edit menu (see Figure 1.35,
page 1-22), point to FIA, click Alternative.

The FIA Alternative Editor will open (Figure 1.37). In the Beta
version of the WAT, this dialog box might open behind the WAT
for the first time. Once you bring the dialog box to the front, then
after that the dialog box will open in front of the WAT.

B sliernative - Without Project Conditions @

Lacatian Waraible DES File A Part B Part C Part D Part F Part
Sayers Stane shared/revBE.. Savers-Pool [Elev 1THOUR Without Pre...
Eald Eagle Toial |Flow shared/revBE.. Bald Eagle... |Flow 1THOUR Without Pr....
Will Hall Flov sharedirevBE.. Mill Hall Flovey 1THOUR Without Pr....
Blanchard Flow shared/revBE.. Elanchard  |Flow 1THOUR Without Pre...
Beech Ck Station [Flow sharedirevBE.. Eeech Ck... |Flow 1HOUR Without Pr...

Ok } [ Cancel

Figure 1.37 FIA - Alternative Editor

This editor allows you to change information about an FIA model
alternative. For further detail on this editor, reference the FIA
User's Manual.

Click OK, the Alternative Editor (Figure 1.37) will close.

Compute Project Benefits

To set the compute project benefits for an FIA model alternative:

1.

2.

From the WAT main window, from the Edit menu (see Figure 1.35,
page 1-22), point to FIA, click Edit Run Info.

The FIA Compute Project Benefits dialog box will open (see
Figure 1.38, page 1-24). In the Beta version of the WAT, this dialog
box might open behind the WAT for the first time. Once you bring
the dialog box to the front, then after that the dialog box will open
in front of the WAT.

1-23



Chapter | — Editing Model Data HEC-WAT User's Manual

This dialog allows you to
compute project benefits for
an FIA model alternative. For Compute Project Benafits
further detail on this editor,

reference the FIA User's I
Manual. Figure 1.38 FIA — Compute Project
Click OK, the Compute Benefits Dialog Box
Project Benefits dialog box

(Figure 1.38) will close.

Compute Project Benefits E|

Ok H Cancel l
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APPENDIX J

Plots

Plots are highly customizable and offer an array of information that will
assist you with reviewing your data in HEC-WAT. This appendix covers
some of the capabilities of plots within the WAT. For more detail, see the
HEC-DSSVue User's Manual (Chapter 5).

J.1 Plot Window

The Plot window provides tools that facilitate the viewing of WAT data.
The main window and the different components for the Plot window are
illustrated in Figure J.1. The Title Bar contains the name of the location
that the data represents. For example, in Figure J.1, the plot is illustrating
the raw and revised data for stage and flow at a location called Beech
Creek Sta.

Title Bar

T Beech Creek Sta
Menu Bar File Edit Yiew

{ b || €— Pointer /Selector Tool
15

Zoom Tool —l@ 144

Stage ()

e ]

10000+

S000

GSO00

iy
2
= 40004
=
w

2000

o T T T T T T T T
T 14 21 20 5 12 19 26
| Now1293 | Declood

m—  Heech Creek Sta DCP-rew Stage e Bech Creek Sta DCP-raw Stage
e Bizech Creek 5ta DCP-rev Flow-Reg = Beech Cresk 5ta DCP-raw Flow-Reg

Figure J.1 Plot Window
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J.1.1 Menu Bar

J.1.2 Tools

Following is an overview of the Menu Bar (see Figure J.1, page J-1) for
the Plot window. The commands available from the menus will facilitate
the viewing and customizing of plots.

File  From this menu you can view the plotted data in a tabular
format, save the plot as a graphics file, save a template, use a
template, copy the plot to the clipboard, and print the plot.
Available commands are: Tabulate, Save As, Save
Template, Apply Template, Copy to Clipboard, Print,
Page Setup, Print Preview, Print Multiple, and Close.

Plot  From this menu you can customize the layout of an individual
plot, and save a plot type. Available commands are: Select
Variables, Open Plot Type and Save Plot Type.

Edit  From this menu you can customize the plot. Available
commands are: Plot Properties, Configure Plot Layout,
Default Line Styles, and Default Plot Properties.

View From this menu you can have the plot window always on top
of your desktop, and you can choose to use line styles.
Available commands are: Always On Top, Use Line Styles,
and Zoom to all.

The Tools appear in a toolbar on the left side of the Plot window (see
Figure J.1, page J-1). The tools change the appearance of the mouse, as
well as the functionality of the mouse:

ll Pointer/Selector Tool

With the Pointer/Selector Tool, you can access shortcut menus that allow
you to customize features of your plots using the plot editing tools.

Q] zoom Tool

The Zoom Tool allows you to view data closely at a specific time. To
zoom in, hold the mouse button down and outline the area you want to
enlarge. To zoom out, click the right mouse button (right-click). The
zoom out is done by a factor of two and positions the clicked location at
the center of the display area.
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J.2 Customizing Plots

J.2.1 Overview

From the Plot window several editors allow you to configure default
properties for all plots as well as customize individual plots. Figure J.2
shows the features plot area that can be configured.

Title of Plot Marker
. Beech Creek Sta
File Edit Wiew
Panel ! > Beech Creek Station
Background >
Color 15
144
) 137
Curve/Line = = >
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abe > 8 104
n
g...
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o
s
2000+
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Legend p |~ Beech Creek Sta DCP-rev Stage =———— Beech Creek Sta DCP-raw Stage
e Bewch Creeh Sta DCP-rew Flow-Reg Beech Creek Sta DCP-raw Flow-Reqg

Figure J.2 Elements of the Plot Window

Title You can add a title to all plots or to individual plots.

Marker  You can add markers on the X- and Y-axes and customize
the appearance of these markers.

Panel Background Color
You can specify the background color of the plot window
(light grey is the default) for all plots only.

Curve/Line Properties
You can choose the line and point styles, add labels, and
specify symbols to indicate quality.

Label You can add borders and backgrounds to axis and legend
labels.
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Spacer You can specify the distance between viewports, between
a viewport and the legend, and the width of side margins.

Viewport You can customize the border around the viewport, the
background color and pattern, and the appearance of
gridlines. You can also specify the number, size, and
content of viewports.

Callout  You can add descriptive callouts at specific points along a
line.

AXis You can specify either a linear or log axis type, specify the
axis scale, and customize tic marks.

Legend  You can add titles to the plot legend and specify whether
the legend appears below or to the right of the plot.

J.2.2 All Plots

You can customize all the plots for an entire watershed. From the Plot
window (see Figure J.1, page J-1), from the Edit menu, there are two
commands - Default Line Styles and Default Plot Properties. These
commands will allow you to customize all new plot windows that will be
accessed for a watershed.

Default Line Style Options

The Default Line Style Options dialog box (Figure J.3) is specifically for
adjusting the curves (lines) in all of your plots. It allows you to add curve
(line) types, change the color and fill of the curves (lines), and add labels
for the curves (lines) for all plots. For more detailed information on
Default Line Style Options dialog box, refer to the HEC-DSSVue User's
Manual (Chapter 5).

T Default Line Styla Options

Ling Strles | | Une | Labot | Defauts

Elen Elen mLL
Elév Ebev ALL
Elev Ebey ALL
Elev. Ebev. ALL
Ebey ALL

[} [— Fill: (& None O Below () Above =
Erev ALL -_—

-
_—

Type: ) Stepped (5 Linear

Ebey ALL
Ebev ALL
Ebey ALL
Elirv. ALL

] [ [ Interpodate for méesing values
Edev ALL
Elirv. ALL

e Symbols:

Flow ALL
Flow ALL
Flow ALL

. -
I Samgle
5

Flow AL

Flow ALL

Blafa]afa]efa]afa]a]afa]afa]a]a]a]a]q]

Flow Flow ALL

3

Opened fusr siqOnecpriiAN; neStyles.config

Figure J.3 Default Line Style Options Dialog Box
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From the Line tab (see Figure J.3, page J-4) you can set the color, style,
and weight for your curves (lines) in all plots. If the curves have points,
you can also set the style, color, and fill color for the points on your curves
in all plots.

From the Default Line Style Options dialog box (see Figure J.3, page
J-4) you can also add labels to the curves and adjust the position of the
label (Label tab) for all plots. You can manually adjust the maximum and
minimum values for your X-axis, set viewport weight, and reverse the X-
axis (Defaults tab) for certain curve types such as Precip.

Default Plot Properties

The Default Plot Properties dialog box (Figure J.4) allows you to
configure allows you to set all of the other properties of your plots. The
worksheets for this dialog box allow you to make adjustment to the
viewport, add a title for all plots, adjust grids, labels, axes, marker lines,
and legend, change the color of the panel background, change the layout
of the legend, and adjust the size of the spacer.

iZ Default Plot Properties @

' i Dﬂ Title | Grids | Labels | Axis | Marker Lines | Legend | Misc.
Border Background
) Mane () Mane
() Custom 1 Custom
Color, | bsck [ white
Style: ——— v [ ]
Weight: v
Sample
[ Ok l [ Apply l [ Cancel

Figure J.4 Default Plot Properties Dialog Box

To add a title for all plots:

Open a Plot window (see Figure J.1, page J-1).

From the Edit menu, click Default Plot Properties.

The Default Plot Properties dialog box will open (Figure J.4).
Click the Title tab; the Default Plot Properties dialog box will
now display the Title worksheet (see Figure J.5, page J-6).

el

J-5
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J.2.3

i Default Plot Properties
viewport| Title | Grids | Labels | Axis | Marker Lines | Legend | Misc
) Mong
(&) Custam
Title Eorder
Title Bald Eagle Creek Watershed © None
(&) Custom
Color: [ back b
Style v
eight: b4
Background
Alignment | Center @ jisra
Size 14 i‘ O Custom
[
KD .
‘ Sample Text 100
[ o J[ aeew [ cance

Figure J.5 Default Plot Properties Dialog Box — Title

To add a title, click Custom. In the Title box enter a title that will
appear on all of the plots in the watershed. You can align the title,
adjust the font size, add a border with color, and add a color
background to the title.

Click Apply, the title will now appear on all plots.

Click OK, the Default Plot Properties dialog box will close, and
all plots will display the title you entered.

To change the panel background color for all plots:

N =

Open a Plot window (see Figure J.1, page J-1).

From the Edit menu, click Default Plot Properties.

The Default Plot Properties dialog box will open (see Figure J.4,
page J-5).

Click the Misc tab; the Default Plot Properties dialog box will
now display the Misc worksheet (see Figure J.6, Page J-7).

To change the panel background color of the plot, from the Panel
Background Color list, select a color.

Click Apply, to view the change, you must close the Default Plot
Properties dialog box, close the Plot window, and then reopen the
Plot window.

Click OK, the Default Plot Properties dialog box will close, and
all plots will display the title you entered.

Individual Plots

To customize individual plots that you are displaying (see Figure J.1, J-1)
you can either use two dialog boxes, or using shortcut menus to make
changes through individual editors. The two dialog boxes are available
from the Edit menu; there are two commands — Plot Properties and

Configure Plot Layout.
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= Default Plot Properties E]

viewport| Title | Grids | Labels | Axis || Marker Lines Legend|MiSE.|

Fanel Backaround Calar | | Default v |
Legend Layout
O vertical (*) Harizantal

Haorizontal Spacer Size

(%) Mane
() Custom

4{

Lo ]I

Apply ] [ Cancel

Figure J.6 Default Plot Properties Dialog Box — Misc

Individual Plot Properties

The Plot Properties dialog box (Figure J.7) allows you to configure

multiple display properties of an individual plot. This includes the border
and background patterns of the viewport; add a title to the plot;

adjust the gridlines of the plot; edit the titles, tic marks, and scale of an

i Beech Creek Sta Properties E]

SelectViewport WESERTRTE)

|CUNES‘Axis Title | Gridlines | Patterns | Marker Lines | Legend | hiisc.

Remove Line

| Btyle | Quality swmbols

Line
) Mone
(&) Custom

color
e
Vet

Fill &) Mone ) Below ) Above

Type: () Stepped () Linear

[ Interpolate for missing values

Missing Yalue Symbals
= Mone
O Custam

kil

Point

(=) None
) Custom

Sample

o
[

|

|

|

|

Figure J.7 Individual Plot Properties Dialog Box
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axis; adjust the style, add points, and add quality symbols for curves;
adjust the color, add labels, and position of marker lines; add a title, icon,
and move the legend; change the color of the panel background; adjust the
layout of the legend; and, the size of the spacer.

To change the gridlines of an individual plot:

el N S

Open a Plot window (see Figure J.1, page J-1).

From the Edit menu, click Plot Properties.

The Plot Properties dialog box will open (see Figure J.7, page J-7).
The Title Bar displays the name of the location that data is being
plotted.

If your plot has multiple viewports, the Select Viewport list
displays the viewport where you're editing is taking place.

Click the Gridlines tab; the Plot Properties dialog box will now
display the Gridlines worksheet (Figure J.8).

= Beech Creek Sta Pro perties @

SelectViewport  SEITT EENH]
Cures | Axis | Title | Gridlines | Patterns | Marker Lines | Legend | Misc.

Major ¥ Grid Major ™y Grid

) Maone 1 Mone

&) Custom &) Custam
color: [ Jlight aray v Color: [ light gray v
Style: w Style: w
Weight: w Weight: w

inar ¥ Grid Minary Grid

(*) Mone (*) Maone

) Custom ) Custam

[ llightoray [ llightoray

Figure J.8 Individual Plot Properties Dialog Box — Gridlines

L\ W R [ S

To change the color and style of the X-axis gridlines, from the
Major X Grid box, click Custom. From the Color list select the
color you want. You call also change the style of the grid from the
Style list. You can also change the Y-axis from the Major Y Grid
box. By default the minor gridlines for each axis is set to off, but
by clicking Custom in each box you can turn the minor gridlines on
for your plot.
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Click Apply, the color changes and style changes you made will
now be reflect on the gridlines of your plot.
Click OK, the Plot Properties dialog box (see Figure J.8, page J-8)

will close.

Configure Plot Layout

The Configure Plot dialog box (Figure J.9) allows you to customize the
layout of an individual plot. You can add and remove axes, arrange the
order of viewports, add and remove viewports, and set the weight of
viewports. The plot components are displayed in a tree structure.

To add a viewport to an individual plot:

el AN S

Open a Plot window (see Figure J.1, page J-1).
From the Edit menu, click Configure Plot Layout.
The Configure Plot dialog box will open (Figure J.9).

From Edit menu, click Add
Viewport. A new viewport
will be added to the bottom
of the tree.

You now need to add data
from one of the other
viewports to your new
viewport. If you do not add
data, the viewport will not
be saved. Select a curve
from one of the existing

Plot  Edit
Selected Data Sets

o] viewnon (1,1) (50%)

B 3t Ley Axisity
As~ Beech Creek Sta DCP-raw Stage
~/~ Time of Forecast

Bl Viewport (2,13 (50%)

= 3t Left' Axis(efs) &
s~ Beech Creek Sta DCP-raw Flow-Reg
A BEECH JCT OBS FLOW
A~ BEECH CK STATION NODOS0 FLOW
~y0 Time of Forecast

A

Ok Cancel
Figure J.9 Configure Plot Dialog Box

viewports, using the down move arrow, move the curve to the new

viewport.

For example (Figure J.10),
from Viewport (2,1), select
BEECH JCT OBS FLOW.
The down move arrow on
the right-side of the
Configure Plot dialog box
becomes active. Click the
down move arrow, the
selected curve moves to the
new viewport (Viewport
(3,2).

& Configure Plot @

Plot  Edit
Selected Data Sets

Bl viewpont (1,13 (33%)
= 3t Lefty Avis(
- Beech Creek Sta DCP-raw Stage
a0 Time of Forecast
#o] viewparl (2,1) (33%)
= 3 Left Ais(cfs)
~,~ Beech Creek Sta DCP-raw Flow-Rey
/" BEECH TR STATION MODOST FLOWY

1M

¢+ Time of Forecast
P9l viewpant (3,1) (33%)
= Lefty Axis(c

s}
P¥AlBEECH JCT OBS FLOWY

[ oK H Apply ][ Cancel I

Figure J.10 Added Viewport with Data

Click Apply, the plot will now have an additional viewport that
displays the curve that was moved.

Click OK, the Configure Plot Editor (Figure J.10) will close, and
your plot will display the changes that were made.




Chapter J - Plots HEC-WAT User's Manual

Shortcut Menus

When you want to edit a specific property of a plot without using the
Individual Plot Properties dialog box (see Figure J.7, page J-8), you can
use individual plot property dialog boxes instead. To access these dialog
boxes, select the Pointer/Selector tool, right-click on the element of the
plot that (see in Figure J.2, page J-3) you want to edit, from the shortcut
menu that appears, click Edit Properties.

Edit Title Properties
To add a title to an individual plot:

1. Right-click on the Plot window where the title is displayed or
would be displayed (Figure J.11).

T Beech Creek Sta
File Edit Wiew

15 T Title
i iy
12 [
12 |

Figure 3.11 Plot Title Shortcut Menu

2. From the shortcut menu, click Edit Properties.
3. The Edit Title Properties dialog box will open (Figure J.12).

E Edit Title Properties E]
) Mone
@) Custom
Title Border
Title Beech Creek STation ©hlond
O Custom
[
Background
Alignment  Cant v
enter @ None
Size 14 i‘ O Custam
[
Sample
|
Sample Text Tan
I Ok I [ Apply ] [ Cancel

Figure J.12 Edit Title Properties Dialog Box

4. Click Custom, in the Title box, enter the title for the individual
plot. From this dialog box you can also set the alignment, the size
of the font, and add a border and background colors to the title.
Click Apply, the title will now be displayed on the plot.

Click OK, the Edit Title Properties dialog box (Figure J.12) will
close.

oo

J-10
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Edit Marker Lines Properties
To edit the maker lines of an individual plot:

1. Right-click on the Plot window where the marker line is displayed
(Figure J.13).

& Beech Creek Sta
File Edit Wiew

14

Qo |
13 Marker Line
12
11 Delete
10

FigurgJ.13 Marker Line Shortcut Menu

age ()

no

From the shortcut menu, click Edit Properties.
3. The Edit Marker Line

Properties dialog box E Edit Marker Line Properties @
will open (Figure J.14). Style | Labelivalue
4. To change the style of Line
the marker line, you O None
need to work from the @ Custom

Style worksheet. This ,
worksheet should be the color —— <
default. You can change Sl L
the color, style, and Weight hd
weight of the marker ©Fill None
line. You can also add O Fill Above
fill if you wish. O Fill Below

5. If youwantto add a | RIELT
label to the marker line, I
click the Label/Value
tab. From the Sample
Label/Value worksheet, | ===~~~ ~~~~~"~"~"7""~—77~
you can add a label, the
alignment of the label, [
and the placement of the
label along the marker Figure J.14  Edit Marker Line
line. Properties Dialog Box

6. If your plot has more than one viewport, you will have to set marker
line properties for each viewport.

7. Click Apply, the changes to the marker line will now be displayed
on the plot.

8. Click OK, the Edit Marker Line Properties dialog box (see
Figure J.14, page J-11) will close.

ok || apey || cancer |
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Edit Curve Properties
To edit the curves of an individual plot:

1. Right-click on the Plot window where a curve is displayed (Figure
J.15).

& Beech Creek Sta E]@E]
File Edit Yigw

E 18
@ 14

VAR 5

Beech Creek Sta DCP-raw Stage

Stage ()

Hide Callouts
Clear Callouts

T
|
|
|
|
1 } add Calout
|
|
|

8
Figure J.15 Curve Shortcut Menu

2. From the shortcut menu, click Edit Properties.
3. The Edit Curve Properties dialog box will open (Figure J.16).

& Edit Curve Properties E]

{| Label | Quality Symbols

Line Fuoint

) Nane ) MNane

&) Custom ) Custam
Calat: [ = |
syle [ v
weight  —— 3
Fill: & Mane O Below O Above I:Ij

| I

Type: () Stepped (&) Linear | |

[ Interpolate far missing values

Missing Value Symbols | |

(® Mone | |
) Custom
Sample
| ox J[ apew |[ cancer |

Figure J.16 Edit Curve Properties Dialog Box

4. To change the style of the curve, you need to work from the Style
worksheet. This worksheet should be the default. You can change
the color, style, and weight of the curve. You can also add fill if
you wish.

J-12
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The data that creates the curves in your plots could have quality
attached to it. This means the data has been checked to see if what
CWMS received is correct. If you want you can have the curves
display their quality. Click Quality Symbols tab, from the
worksheet you can set the symbol and color for each type of quality
that is provided by CWMS.

If your plot has more than one curve, you will need to edit
properties for each curve individually.

If your plot has more than one viewport, you will have to set curve
properties for each viewport.

Click Apply, the changes to the marker line will now be displayed
on the plot.

Click OK, the Edit Curve Properties dialog box (see Figure J.16,
page J-12) will close.

To add a callout to a curve of an individual plot:

1.

2.
3.
4

Right-click on the Plot window where a curve is displayed (see
Figure J.15, page J-12).

From the shortcut menu, click Add Callout.

The Add Callout dialog box will open (Figure J.17).

Enter the callout you want in
the Callout Text box.

Click Apply, the changes to @ Callout Text
the marker line will now be

displayed on the plot.

C|.|Ck OK, the_ new callout Figure J.17 Add Callout Dialog Box
will now be displayed on the

plot and the Add Callout dialog box (Figure J.17) will close.

Add Callout

Edit Axis Title Properties

To edit the appearance of axis titles for an individual plot:

1.

Right-click on the Plot window where the axis titles are displayed
(Figure J.18).

i|Beech Creek Sta EJ@EI

File Edit Wiew

@ 1?

z
& G2d Label
i %

Figure J.18 Axis Title Shortcut Menu
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2. From the shortcut menu, click Edit Properties.
3. The Edit Label Properties dialog box will open (Figure J.19).

& Edit Label Pro perties

Eorder Background
@ Hang (*) Mone
1 Custom ) Custom
[ I e
—— |
Sample
[ Ok 1 [ Anply ] [ Cancel ]

Figure J.19 Edit Label Properties Dialog Box

4. To give an axis title a border, in the Border box, click Custom.
You can set the color, style, and weight of the border around the
axis title.

5. To give an axis title a background color, in the Background box,
click Custom. You can set the color and the pattern of the
background for the axis title.

6. Click Apply, the axis title will now be displayed with whatever
changes you made.

7. Click OK, the Edit Label Properties dialog box (Figure J.19) will
close.

Edit Spacer Properties
To edit the spacer properties for an individual plot:
1. Right-click on the Plot window where the spacer is (Figure J.20)

located on the plot. Spacers are between viewports, on either side
of each viewport, and the top of the plot.

7
& I

Spacer
1DDDDj I
annn | /\

Figure J.20 Spacer Shortcut Menu

o

From the shortcut menu, click Edit Properties.

3. The Edit Spacer
Properties dialog box
will open (Figure
J.21).

4. Enter the size of the Lok J[ ey J[ cancel |

spacer in pixels in the

Size in Pixels box.

= Edit Spacer Properties

Figure J.21 Edit Spacer Properties Dialog Box
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5. Click Apply, the changes you made to the spacer will appear on the
plot.

6. Click OK, the Edit Spacer Properties dialog box (see Figure J.21,
page J-14) will close.

Edit Viewport Properties
To edit the viewports of an individual plot:

1. Right-click on the Plot window where a viewport is displayed
(Figure J.22).

i Beech Creek Sta
File Edit Wiew

I

@ 14 |
13 Wigwport |

12 Edit Properties I

11 Add Marker » |

10 |

Figuré J.22 Viewport Shortcut Menu

age

2. From the shortcut menu, click Edit Properties.
3. The Edit Viewport Properties dialog box will open (Figure J.23).

& Edit Viewport Properties

5| Gridlines

Border Background
) MNone (&) None
&) Custom ) Custom

Color: | back e [ Jwhite

Style: —— ¥ L

Wieight: ~
Sample

[ QK ] ’ Apply ] ’ Cancel ]

Figure J.23 Edit Viewport Properties Dialog Box

4. To change the border or give a background color to a viewport, you
need to work from the Patterns worksheet. This worksheet should
be the default. Click Custom, from the Border box you can
change the color, style, and weight of the viewport border.

5. Still on the Patterns worksheet, click Custom, from the
Background box you can select a color and pattern for the
background of the viewport.

6. If you want to change the gridlines of the viewport, click the
Gridlines tab. The Gridlines worksheet is available (similar to
Figure J.8, page J-8). To change the color and style of the X-axis
gridlines, from the Major X Grid box, click Custom. From the
Color list select the color you want. You call also change the style
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of the grid from the Style list. You can also change the Y-axis from
the Major Y Grid box. By default the minor gridlines for each
axis is set to off, but by clicking Custom in each box you can turn
the minor gridlines on for your plot.

If your plot has more than one viewport, you will have to set curve
properties for each viewport.

Click Apply, the changes to the viewport will now be displayed on
the plot.

Click OK, the Edit Viewport Properties dialog box (see Figure
J.23, page J-15) will close.

Edit Axis Tics Properties

To edit the X-axis scale of an individual plot:

1.

Hown

Right-click on the Plot window where the X-axis is displayed
(Figure J.24).

i Beech Creek Sta
File Edit View

15

@ i J I
. s Tics |
13
— 1 I
= 1
= 1 Sk Axis Type l

Figurme J.24 Axis Tics Shortcut Menu

From the shortcut menu, click Edit Properties.

The Edit Axis Properties dialog box will open (Figure J.25).
To change the scale of the
X-axis, you need to work

&= Edit Axis Properties

from the Scale worksheet.  Scale | Tics

This worksheet should be the | auto

default. The worksheet Maximurm: 15
displays the default settings Minimum: .

for the X-axis scale.

. Wiewy Maximum: 15
Still on the Scale worksheet, ]
click the Maximum [] View Minirnurn: 6
checkbox. You can enter a Major Tic Interval; 1
new maximum value for the Minar Tic Interval: 0.000

X-axis.

If you want to change the tic
marks of the X-axis, click
the Tics tab. By default
major tic marks are selected [
with tic mark labels witha  Figure J.25  Edit Axis Tics

default color of black. You Properties Dialog Box
can add minor tics marks, do

minor tic marks only, and change the color of the tic mark and tic
mark label.

[1Reverse {Inverl) Axis

[6]34 H Apply H Cancel ]
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7. If your plot has more than one viewport, you will have to set axis
tics properties for each viewport.

8. Click Apply, the changes to the X-axis will now be displayed on
the plot.

9. Click OK, the Edit Axis Properties dialog box (see Figure J.25,
page J-16) will close.

Edit Legend Panel Properties
To edit the legend panel of an individual plot:

1. Right-click on the Plot window where the legend panel is displayed
(Figure J.26).

Beech Creek Sta DCP-raw Stage
Beech Creek Sta DCP-raw Flow-Reg

Legend Panel
Move To Right

” ‘ BEECH CK STATION 200w NO FLOWE m
1

Figure J.26 Legend Panel Shortcut Menu

ECH JCT 0BS FLOWY

’e of Forecast

2. From the shortcut menu, click Edit Properties.
3. The Edit Legend Properties dialog box will open (Figure J.27).

i Edit Legend Properties =

Legend Title
Left Block Area Right Block Area
Icah E Icon E
Text Text
[ ok J[ mepw || cancel |

Figure J.27 Edit Legend Properties Dialog Box

4. You can give the legend panel a title by entering information in the
Legend Title box.

5. You can also an icon and information to the left and right areas of
the legend bock. For example, if you want a description to display
on the left side of the legend panel, in the Left Block Area group,
in the Text box, enter the description information.

6. To add an icon, you need to enter the path and filename of icon to
be display in the Icon box for either the left or right sides of the
legend panel.

8. Click Apply, the changes to the legend panel will now be displayed
on the plot.

9. Click OK, the Edit Legend Properties dialog box (see Figure J.27,
page J-17) will close.
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J.2.4 Exporting and Importing Templates

After you have customized a plot, you can save its settings as a template
for use in other plots. Generally, you would use templates when scripting
plots. For example, every day you generate a plot of flow, stage, and
precipitation via a script, and then apply a template that has all of the
correct formatting, such as viewport placement, size, line colors, and fills.

To create a template from a plot:

el AN S

To apply (import) a template

you have created to another OK Cancel

Open a Plot window (see Figure J.1, page J-1).
From the File menu, click Save Template.
The Export Plot Template... dialog box will open (Figure J.28).

Specify whether you -
want the template to be

available for All Availability
Applications or This O RiRpiilcatans
Watershed only. Then

enter a name for the
template in the Name
box.

Click OK, the Save
Template dialog box
will close, and the
template will be saved.

%) This Yatershed only

Marme:

plot currently open: Figure J.28 Export Plot Template...
Dialog Box

1. Open a Plot window (see
Figure J.1, page J-1).

2. From the File menu, click Apply Template.

2. The Import Plot Template dialog box opens, which is very similar
to the dialog box in Figure J.28.

3. Specify whether you want the template to be available for All
Applications or This Watershed only.

4. Alist of available templates will display. Choose the template you
want by clicking on its name.

5. When you select a template, its name will display in the Name box.

6. Click OK to apply the template to the current plot and close the

dialog box.
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APPENDIX K

Printing and Copying Data

Plots and tables in HEC-WAT offer detailed views of data and model
results that you can print or copy and paste into other applications. In
addition, you can print reports generated by the individual models.

K.1 Plots

Plots provide a graphical representation of your data. From the Plot
Window (Figure K.1) you can view the plot, as well as print, save as a
graphics file, copy the contents of the Plot Window to the clipboard, and
save the properties of the plot to a template to be used by other plots.
Following is an overview of the menu bar of the Plot Window. The
commands available from the menus are:

5 Beech Creek Sta
File Edit Wiew

13
147
137
127
117
107
g
e
74

Stage (fi)

10000

S000

G000

4000

Flowe {cfs)

2000

1] T T T T T T T T

Mow1993

e Bezch Creek Sta DCP-raw Stage — — — Time of Forecast
Beech Creek 5ta OCP-ram Flow-Reg BEECH JCT OBS FLOWS
BEECH CK STATION ZOMUOND FLOWS

Figure K.1 Plot Window
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File  From this menu you can view the plotted data in a tabular
format, save the plot as a graphics file, save a template, use a
template, copy the plot to the clipboard, and print the plot.
Available commands are: Tabulate, Save As, Save
Template, Apply Template, Copy to Clipboard, Print,
Page Setup, Print Preview, Print Multiple, and Close.

Plot  From this menu you can customize the layout of an individual
plot, and save a plot type. Available commands are: Select
Variables, Open Plot Type and Save Plot Type.

Edit  From this menu you can customize the plot. Available
commands are: Plot Properties, Configure Plot Layout,
Default Line Styles, and Default Plot Properties.

View From this menu you can have the plot window always on top
of your desktop, and you can choose to use line styles.
Available commands are: Always On Top, Use Line Styles,
and Zoom to all.

The Tools appear in a toolbar on the left side of the Plot window (see
Figure K.1, page K-1). The tools change the appearance of the mouse, as
well as the functionality of the mouse:

ll Pointer/Selector Tool

With the Pointer/Selector Tool, you can access shortcut menus that allow
you to customize features of your plots using the plot editing tools.

gl Zoom Tool

The Zoom Tool allows you to view data closely at a specific time. To
zoom in, hold the mouse button down and outline the area you want to
enlarge. To zoom out, click the right mouse button (right-click). The
zoom out is done by a factor of two and positions the clicked location at
the center of the display area.

K.1.1 Save As

The Save As command will allow you to save your plot to a graphics file.
CWMS has four possible formats: Windows Metafile (*.wmf), Postscript
(*.ps), JPEG (*.jpg, *.jpeg), and Portable Network GrapOhics (*.png).

To create a graphics file:
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1. On the File menu, click Save As, the Save browser will open

(Figure K.2).
_i Save g|
Save in: |[) BaldEagle vl HE
> =N
L‘ﬁ =) hms

My Recent 1) layouts
Documents =) maps

= I ras
L,% ) rss

Desktop I2) shared

I ssp
_,..) I study
Tty
Documents
=2
e
My Computer
J

Flaces . .
Files oftype: | Partable Network Graphics (*.png) v

Figure K.2 Save Browser

Find the location where you want to save the graphics file.

Enter a name for the file in the File name box.

4. From the Files of type list, select the type of graphics file you wish
to create.

5. Click Save, a file with the appropriate extension will be created in

the selected location. The file will contain the contents of the Plot

Window (see Figure K.1, page K-1).

w N

K.1.2 Copy to Clipboard
The Copy to Clipboard command will copy the contents of the Plot

Window to the clipboard. Once the copy is complete, you can paste the
plot as an image into other applications.

K.1.3 Print Commands

The Plot Window (see Figure K.1, page K-1) provides the user with
several different commands to setup the printing process and to print.

Print

The Print command opens a standard system Print dialog box (see Figure
K.3, page K-4). From the dialog box you can select the printer, choose to
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print to a file, and the number of copies to print. Click OK, the Print
dialog box will close and the plot will print to the selected printer.

Frinter
Hame: Properties. ..
Status: Ready
Type: HF Lazerlet 2200 Senes PCL &
“Wwhere:  IWR-HEC W ater Resources
Comment: [ Print ta file
Frint range Copies
o Al Number of copies: 1 EI:
) e
- LIl
ak | Cancel

Figure K.3 Print Dialog Box

Page Setup

The Page Setup command opens the Page Setup dialog box (Figure K.4).
When using this dialog box, you can setup the format of the printed page.
Following is a list of the

available options: gz aaty %]
Crientation
Orientation @ Potrait O Landscape O Reversed

By default, the page

will be printed in Margins

POI’_tI_’aIt. In Left: 1.0in Top:  1.0i0n -

addition, you can _ _ _ Set Margins
Right: 1.0in  Bottom: 1.0 in

choose to print in
Landscape or
Reversed (does not
work in the Beta
version of the
WAT).

Additional Options

[] Page Mumhers

Printer Scale

. (%) Maximum Plotting Area
Margins

The default margin
settings are
displayed in the
Margins area of the

Cancel

Page Setup dialog
box. If you want to

ok ||

Figure K.4 Page Setup Dialog Box
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Additional Options

set the margins, click Set
Margins, the Printer
Margins dialog box (Figure
K.5) will open. From this
dialog box, you can adjust
the top, left, bottom, and
right margins.

= Printer Margins

If you would like page
numbers included on your
printed page, select the
Page Numbers check box
(see Figure K.4, page K-4).
The Frame around plot option is not available in the Beta version
of the WAT.

Figure K.5 Printer Margins Dialog Box

Printer Scale

The default option is Maximum Plotting Area, and in the Beta
version of the WAT, is the only available option.

Print Preview

The Print Preview command opens the Preview dialog box (Figure K.6).
From this dialog box, you can view the plot, adjust the scaling of the plot,
and print the plot. The Print command automatically prints the plot to the
default system printer.

£ Beech Creek Sta preview

© Print Close [100 % v

13
14
13
12
11
10
g
5
7

Stage (ft)

10000

0001

G000
40001
20001

a T T T T T T T T
24 25 26 27 28 29 30 1

Mow1993

Flow (cfs)

— — — Tieof Fomeosss
BEECH 40T OES FLOM

———  Bsn C e Sta DO P o S
— BaRCn G iaet Sta DT P- i Fow- Reg
EEECH G STATKIN ZMIN FLOM

< >
Figure K.6 Preview Dialog Box
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K.2

Print Multiple

The Print Multiple command opens the Print Multiple dialog box
(Figure K.7). To be able to print multiples plots you must have opened
multiple individual plot windows. The open plots are listed in the

Print Multiple

File

Availahle Plots Selected Plots
Beech Creek Sta ~

Elanchard
tilesburg

Flots Per Page 1

MuUmber ACross |

J

Mumber Down

J

’ Prirt H Cancel l

Figure K.7 Print Multiple Dialog Box

Available Plots list of the Print Multiple dialog box. To select plots to
be printed on one page, double-click on a plot name in the Available Plots
list. The plot name will move to the Selected Plots list. You can adjust
the way the plots are arranged on a page, horizontally or vertically. Use
the Number Across or Number Down sliders. The grid to the right of

the sliders reflects your choices. From the File menu, the Page Setup and
Print Preview commands are available.

Tables

Tables provide a tabular format of your data. From the Tabulate
Window (see Figure K.8, page K-7) you can view the data, as well as
print the table, copy the selected contents of the Tabulate Window to the
clipboard, adjust the display of the data, and save the data to an ASCII

file. Following is an overview of the menu bar of the Tabulate Window.
The commands available from the menus are:

File  From this menu, you can print the data in a tabular format and
view a plot of the data. Available commands are: Print,
Print Preview, Export, Plot, and Close.

Edit  From this menu, select data to be copied to the clipboard.
Available commands are: Copy, Select All, Find, and
Compare data sets.
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View From this menu,

£ JIMILES JCT/FLOW/1HOURIOBS/

you can control
the appearance of
the data displayed
in the Tabulate
Window.
Available
commands are:
Commas, Date
and Time
Separately, Date
with 4 Digit

File Edit View

Ordinate

Date f Time

MILES JCT
FLOW
OBS

MILESBURG
FLOW
200

Units

cfg

CF3

Type

INST-WAL

INST-WAL

23 Mov 93 05:00
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286

23 Mov 93 06:00

286

286

23 Mov 93 0700

286

286

23 Mov 93 08:00

286

286

23 Mov 93 09:00

282

282

23 Mov 93 10:00

282

282

23 Mov 93 11:00

282

282

23 Mov 93 12:.00
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277

23 Mov 93 13:.00

271

271

23 Mov 93 14:00

270

270

23 Mov 93 1500

267

267

12 |23 Moy 93 16:00 267 267
FER AP B2t

Figure K.8 Tabulate Window

Years, Show

Decimal Places
(auto, 1 - 6), and
Show Missing As (blank, -901.00, M, -M-).

a7
LA

K.2.1 Copying to the Clipboard

To copy data from the Tabulate Window (Figure K.8) to the clipboard,
there are several ways. To use the Copy command from the Edit menu,
you must first select the cells in the table you wish to copy to the
clipboard. If you want the whole table, from the Edit menu choose Select
All. If there is, only a certain area you wish to copy to the clipboard, from
the table click and drag over the cells you wish to copy, your selection will
be highlighted. With either method, then from the Edit menu choose
Copy. The contents will then be copied to the clipboard you can paste the
data into other applications. In addition, if you right-click on the table, a
shortcut menu will appear which will also allow you to copy data to the
clipboard.

K.2.2 Displaying Data

By default, data is displayed with commas and two decimal places. If you
want to change the way the data is displayed, from the View menu there
are several options. If you do not want commas displayed, from the View
menu, click Commas.

For time series data the date and time are displayed in the following
default format: ddmmmyy hhmm. You can change the way the date and
time are displayed. From the View menu, click Date and Time
Separately; the date and time are now displayed in two separate columns
in the table. Another way is from the View menu, click Date with 4 Digit
Years; the date and time now displays a four-digit year instead of a two-
digit year.
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Numbers by default are displayed with two decimal places. If you want to
see more or less number of decimal places, from the View menu, point to
Decimal Places, and click on the number (0 thru 6) of decimal places you
would like displayed.

K.2.3 ASCII File

You can save the table of data to an ASCII file, right-click on the table.
From the shortcut menu, click Export, the Table Export Options dialog
box will open (Figure K.9). From this dialog box, you can set certain

options for the ASCII file. S — @
You can set the delimiter for | Field Delimiter: v
the file from the Field [ Fixed Width Galumns

Delimiter list. The
hardwired choices are TAB [] Quoted Strings
(default), SPACE,
COMMA, and COLON.
You also make choices on
whether the file contains [ Print GridLines
fixed width columns, strings
are set in quotes, whether to [ Print Title:

include column headers in [ ok
the file, include gridlines in
the file, and whether to
include the atitle in the file.

[ Include Column Headers

Zancel ]

Figure K.9 Table Export Options Dialog Box

When you have all of your options set, click OK. A Save browser will
open. Find the location where you want the file saved, and provide a
filename. Click Save, the file will be created without an extension, since
this is an ASCI|I file, you might want to give the file an extension of .txt.

K.2.4 Printing

The Print command opens the Properties dialog box will open (see
Figure K.10, page K-9). From this dialog box, you can set up the format
of the table for output.

From the Page Worksheet (see Figure K.10, page K-9), you can set the
orientation; fit the table to a page, and whether to include the entire table
or only a selection. In addition, you also choose to print the table in
ASCII, add headers, add background color to headers (non-ASCII option),
and add gridlines.
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If you want to add header or foot
information to the table report,
click the Header/Footer tab
(Figure K.10). From the
Header/Footer Worksheet
enter header or footer
information.

The title of the table report
defaults to the pathname tag
associated with the data. If you
want to change this title, click
the Table Title tab. From the
Table Title Worksheet enter or
change the title, and decide if
you want the title to print on
each page of the report. When
you have everything set, click
Print, a standard system Print
(see Figure K.3, page K-3)
dialog box will open.

< Properties

| HeaderFooter | Table Title

Crientation
(*) Portrait () Landscape
Scaling

All columns on one page
Selaction

(%) Entire Table () Selected Cells

Print
[v] Al Repeat Headers
Gridlines
l Print ] [ Cancel ]

Figure K.10 Properties Dialog Box

To preview you table report, right-click on the table, from the shortcut
menu click Print Preview. A dialog box similar to the Properties dialog
box (Figure K.10) will open. Setup your options for the table report; click
Preview, and the Print Preview dialog box (Figure K.11) will open.
From this dialog box, you can view the table report, adjust the scaling of
the report, and print the report. The Print command automatically prints
the report to the default system printer.

£ Print Preview

. Print Close [100% %

<
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Figure K.11 Print Preview Dialog Box
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K.3 Printing Reports from HEC-WAT

The printing of reports from the BETA version of the WAT are handled
by the individual programs. In future version of the WAT, there could be
WAT specific reports that will be printed.
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Appendix L

Terms and Conditions of Use

Use of the program is governed by the terms and conditions of use. They
limit what can be done with the program software, waive warranty, limit
liability, and indemnify the developers and the United States government.
The program cannot be used unless the terms and conditions of use are
accepted; the full text is given below.

Terms and Conditions of Use

The United States Government, US Army Corps of Engineers, Hydrologic
Engineering Center ("HEC") grants to the user the rights to install
Watershed Analysis Tool (HEC-WAT) "the Software™ (either from a disk
copy obtained from HEC, a distributor or another user or by downloading
it from a network) and to use, copy and/or distribute copies of the
Software to other users, subject to the following Terms and Conditions of
Use:

All copies of the Software received or reproduced by or for user pursuant
to the authority of this Terms and Conditions of Use will be and remain
the property of HEC.

User may reproduce and distribute the Software provided that the recipient
agrees to the Terms and Conditions for Use noted herein.

HEC is solely responsible for the content of the Software. The Software
may not be modified, abridged, decompiled, disassembled, unobfuscated
or reverse engineered. The user is solely responsible for the content,
interactions, and effects of any and all amendments, if present, whether
they be extension modules, language resource bundles, scripts or any other
amendment.

The name "HEC-WAT" must not be used to endorse or promote products
derived from the Software. Products derived from the Software may not
be called "HEC-WAT" nor may any part of the "HEC-WAT" name appear
within the name of derived products.

No part of this Terms and Conditions for Use may be modified, deleted or
obliterated from the Software.
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No part of the Software may be exported or re-exported in contravention
of U.S. export laws or regulations.

Waiver of Warranty

THE UNITED STATES GOVERNMENT AND ITS AGENCIES,
OFFICIALS, REPRESENTATIVES, AND EMPLOYEES, INCLUDING
ITS CONTRACTORS AND SUPPLIERS PROVIDE HEC-WAT \"AS
IS\" WITHOUT ANY WARRANTY OR CONDITION, EXPRESS,
IMPLIED OR STATUTORY, AND SPECIFICALLY DISCLAIM ANY
IMPLIED WARRANTIES OF TITLE, MERCHANTABILITY, FITNESS
FOR A PARTICULAR PURPOSE AND NON-INFRINGEMENT.
Depending on state law, the foregoing disclaimer may not apply to you,
and you may also have other legal rights that vary from state to state.

Limitation of Liability

IN NO EVENT SHALL THE UNITED STATES GOVERNMENT AND
ITS AGENCIES, OFFICIALS, REPRESENTATIVES, AND
EMPLOYEES, INCLUDING ITS CONTRACTORS AND SUPPLIERS,
BE LIABLE FOR LOST PROFITS OR ANY SPECIAL, INCIDENTAL
OR CONSEQUENTIAL DAMAGES ARISING OUT OF OR IN
CONNECTION WITH USE OF HEC-WAT REGARDLESS OF CAUSE,
INCLUDING NEGLIGENCE.

THE UNITED STATES GOVERNMENT’S LIABILITY, AND THE
LIABILITY OF ITS AGENCIES, OFFICIALS, REPRESENTATIVES,
AND EMPLOYEES, INCLUDING ITS CONTRACTORS AND
SUPPLIERS, TO YOU OR ANY THIRD PARTIES IN ANY
CIRCUMSTANCE IS LIMITED TO THE REPLACEMENT OF
CERTIFIED COPIES OF HEC-WAT WITH IDENTIFIED ERRORS
CORRECTED. Depending on state law, the above limitation or exclusion
may not apply to you.

Indemnity

As a voluntary user of HEC-WAT you agree to indemnify and hold the
United States Government, and its agencies, officials, representatives, and
employees, including its contractors and suppliers, harmless from any
claim or demand, including reasonable attorneys' fees, made by any third
party due to or arising out of your use of HEC-WAT or breach of this
Agreement or your violation of any law or the rights of a third party.

Assent
By using this program you voluntarily accept these terms and conditions.

If you do not agree to these terms and conditions, uninstall the program
and return any program materials to HEC (If you downloaded the program
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and do not have disk media, please delete all copies, and cease using the
program.)
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computing, 3-1
conditions, 2-3
concept
plug-in, xvii, xix, 3-1, 3-10
Concept of Layers, 5-1
Console Output, 3-3
Content Pane, 3-6, 3-7, 5-7
Continuing Authorities Program, xix, 2-1
contrast, 1-2
coordinate, 4-7, 5-3, 5-4, 5-6, 5-7
coordinates, 5-3, 5-4, 5-6
coordinate system, 5-3, 5-4, 5-6, 5-7
geographic, 5-3
Coordinate System, 5-6
coordination, 1-1, 1-2, 2-2
copy
alternative, 6-6, 6-12
map layers, 4-2
schematic, 6-6, 6-12
study, 4-1, 4-4
copying, 2-4
Corps, xix, 1-1, 1-2, 2-1
coverage, 4-8
create, 1-2, 3-1, 4-1, 4-3, 6-1 thru 6-3, 6-8
analysis periods, 1-2
alternative, 6-2, 6-8
alternatives, 1-2, 2-1, 6-1, 6-8
default alternative, 4-2
events, 1-2
schematic, 6-3, 6-8
schematics, 1-2
simulations, 1-2
studies, 1-2
study, 4-7
Create a WAT Study, 2-3
Create Copy, 4-2, 5-4
Create Default Alternative, 4-2
Create new Scale, 5-13
Create New Schematic, 6-3, 6-8
Create new Scale Dialog Box, 5-13
Scale, 5-13
creating
alternative, 6-2, 6-8
new study, 4-1
scripts, 3-3
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studies, 4-1
Creating a New Study, 4-1
Creating an Alternative, 6-2, 6-8
Creating and Managing Alternatives, 6-1
Creating and Managing Studies, 4-1
Custom, 5-10, 5-12, 5-13
Customize, 3-3

D

damage area centers, 2-3
data, 1-1, 1-2, 2-1 thru 2-3, 3-1, 3-3, 3-5, 3-8, 4-4,
4-8,5-1,5-2,5-3
descriptive, 5-1
enter, 3-1
entry, 2-1
hydrometeorological, 3-1
input, 2-2
review, 3-1
schematic, 4-7
set, 5-1
sharing, 1-1
sources, 5-1
storage, 2-2
tagged, 5-2
TIN, 5-3
vector, 5-3
data sharing, 1-1
data sources, 5-1
Data management, 4-1
Data Storage System Visual Utility Engine,
2-2
database files, 4-8
.dbf, 4-8, 5-1
.dbt, 4-8
.mdx, 4-8
default, 4-2, 4-3, 4-7, 5-8, 5-10 thru 5-13, 6-1, 6-3,
6-8
alternative, 4-2, 4-3, 4-7, 6-1
color, 5-10, 5-12, 5-13
labels, 5-11
program order, 4-7
schematic, 6-1
stream alignment, 6-3, 6-8
default alternative, 4-2, 4-3, 4-7, 6-1
Default Alternative, 4-3, 6-1
Default Alternative Name, 6-1
Default Map Properties, 3-3, 5-6
default tab, 3-8
Default.ag, 4-7
definition, 2-2
delete
alternative, 6-4, 6-5, 6-10
alternatives, 6-8
simulations, 6-5, 6-10
Delete, 6-10
Delete Alternatives, 6-10

Delete Alternatives Dialog Box, 6-11
Delete, 6-10
Existing, 6-10
Delete From Study, 6-5, 6-10
Deleting an Alternative, 6-4, 6-10
delineations, 2-3
DEMs, 2-2, 3-1
description, 6-8 thru 6-10, 6-12
Description
alternative, 6-2, 6-4, 6-6, 6-8, 6-9, 6-12
stream alignment, 4-7
study, 4-1, 4-7
desktop, 2-5, 3-2, 4-13
Desktop Pane, 3-3, 3-7, 4-3, 4-8, 6-1, 6-3 thru 6-5,
6-8, 6-9, 6-11
develop, 1-1, 1-2, 2-2
dialog box
Choose A Color, 5-10
Create New Scale, 5-13
Delete Alternatives Dialog Box, 6-10, 6-11
Enter Schematic Name, 6-3, 6-8, 6-9
Map Coordinate Infromation, 5-7
Map Default Properties for StudyName, 5-6
New Alternatives, 6-2, 6-3, 6-8
New Study, 4-3
Properties for AlternativeName Dialog Box, 6-7,
6-12
Remove Map, 5-5
Rename Alternatives, 6-4, 6-9, 6-10
Save Alternative As, 6-6, 6-12
Save File, 4-3
Select Map, 6-3, 6-5, 6-8, 6-9
Stream Alignment Properties, 5-10
digital, 5-1, 5-2
digital line graph, 5-2, 5-4
digitized, 5-9
digitizing, 5-3
directories, 4-4
directory, 2-2, 2-4, 3-7, 3-9, 4-1, thru 4-4, 4-7, 4-8
study, 4-2, 4-4, 5-4
Directory, 4-1
display, 3-2, 5-1, 5-8
units, 3-2
display units, 3-2
displays, 1-2, 5-1
Display in Map Window, 6-5
district, 1-1
District, 2-1
division, 1-1
Division, 2-1
DLG, 5-3, 5-4
Draw Junctions, 5-12
Draw Stream Nodes, 5-12
Draw Stations Tics, 5-11
Draw Tic Labels, 5-11, 5-12
Drawing Interchange File, 5-2
group code, 5-2
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tagged data, 5-2
DSSVue, 2-2, 3-1, 3-5
DXF, 5-2

E

easting, 5-2, 5-6
Easting
Maximum, 5-7
Minimum, 5-7
economic, 1-1, 3-10
economist, 2-2
edges, 5-3
edit
alternative, 6-5
alternatives, 6-8
descripiton, 6-6
impact areas, 6-5, 6-11
measures, 6-5, 6-11
stream al;ignment, 6-5, 6-11
Edit, 3-2, 5-6, 6-2, 6-4 thru 6-7, 6-11
Edit menu, 6-2, 6-4 thru 6-7
Edit Menu

Alternative and Simulation Manager, 3-2, 6-2,

6-4 thru 6-7
FIA, 3-2
HMS, 3-2
Model Linking Editor, 3-2
Program Order, 3-2
RAS, 3-2
ResSim, 3-2
Edit Properties, 5-11
editing, 1-1, 2-1, 3-3
scripts, 3-3
Editing an Alternative, 6-5, 6-11
editor, 6-11
editors
Alternative Editor, 6-6, 6-11
USGS Digital Line Graph Editor, 5-8
EFM, 3-10
element, 5-2, 5-9
elements, 2-2, 2-3, 3-10
EM 1110-2-1619, 1-2
Enter Schematic Name, 6-3, 6-8, 6-9
Enter Schematic Name Dialog Box, 6-3
Name, 6-3, 6-9
environmental, 1-1, 2-3, 3-10
features, 2-3
environmental measures, 2-3
ER 1105-2-100, 1-2
ER 1105-2-101, 1-2
event, 2-4, 3-12
events, 1-2, 2-3, 2-4, 3-1, 3-5, 3-6, 3-8
create, 3-8
delete, 3-8
edit, 3-8

Example HEC-WAT Study Directory Structure,

4-6

existing

alternative, 6-6
Existing, 5-5, 6-6, 6-9, 6-10
Exit, 3-2
expand, 5-9, 5-13
Expand, 5-5, 5-14
export, 3-3, 5-2

impact areas, 3-3

stream alignment, 3-3
Export, 3-2, 3-3
exporting, 3-2
extent, 2-2, 5-6, 6-1

study, 2-2, 6-1
extents, 3-3, 5-3, 5-4, 5-7
Extents, 5-7

FDA, xvii, 3-10
feasibility, 2-2
FIA, xvii, 2-2, 3-1 thru 3-3, 3-5, 3-10, 4-7, 5-14
file, 1-1, 2-1, 3-3, 4-1, 4-5, 4-7, 5-1 thru 5-3, 6-8,
6-12
alternative, 6-8, 6-12
ASCII, 5-3
ASCIISerializer text file, 4-7
backup, 4-7
drawing, 5-2
graphic, 3-3
index, 5-1
management, 2-1
map layer, 5-1
raster, 5-3
stream alignment, 4-7
XML, 4-7
file extensions
.bak, 4-5, 4-7
sty, 4-3, 4-7
wksp, 4-7
file management, 2-1
File, 3-2, 3-4, 4-1, 4-3, 4-4, 4-7, 4-8, 6-2
File menu, 4-1, 4-3, 4-4, 6-2
File Menu, 3-2, 4-1
Close Study, 3-2, 4-3
Exit, 3-2
Export, 3-2
Import, 3-2
New Study, 3-2, 4-1
Open Study, 3-2, 4-3
Print Map, 3-2
Recent Studies, 3-2, 4-3
Save Study, 3-2, 4-4
Save Study As, 3-2, 4-4
Study Properties, 3-2
File Menu Commands, 4-1
filename, 5-4, 5-5
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files, 2-2, 2-4, 3-9, 4-1, 4-3 thru 4-5, 4-7, 4-8 Stream Alignment Properties Dialog Box, 5-10
4-13,5-1,5-3 Stream Alignment Properties — Stream Junctions,
ASCI| text files, 4-1, 4-7 5-12
backup, 4-5 Stream Alignment Properties — Stream Nodes,
database, 4-8 5-12
model, 4-7, 4-8 Stream Alignment Properties — Streams, 5-10
Files, 3-9, 4-1,5-4 Stream Alignment Properties — Tic Marks, 5-11
Files of type, 5-4 Study Pane, 3-6
Files Tab, 3-9 Tools Toolbar, 3-5
Figures WAT Tools Toolbar, 3-4

A Typical HEC-WAT Study, 2-1
Alternative Editor, 6-6

Alternative and Simulation Manager, 6-2
Analysis Tab, 3-8

Choose A Color Dialog Box, 5-10
Content Pane, 3-6

Create new Scale Dialog box, 5-13
Default Alternative Name, 6-1

flood control, 2-3

flood damage, 2-2, 2-3

flood damage analysis, xvii, 1-1

flood damage reduction, 2-3, 2-5

flood impact analysis, xvii, 1-1

Flood Impact Analysis, 2-2

folder, 2-4, 4-1, 4-2, 4-7, 4-8, 6-8 thru 6-12
Alternatives, 6-8 thru 6-12

Delete Alternatives Dialog Box, 6-11 fia, 4-7

Desktop Pane, 3-7 hms, 4-7

Enter Schematic Name Dialog Box, 6-3 layouts, 4-8

Example HEC-WAT Study Directory Structure, maps, 4-2, 4-8
4-6 ras, 4-8

File Menu Commands, 4-1 rss, 4-8

Files Tab, 3-9 ssp, 4-8

Font Chooser, 5-11 font, 5-11, 5-12

HEC-WAT Main Window, 3-2 size, 5-11, 5-12

HEC-WAT Splash Dialog Box, 2-5
Management Tools Toolbar, 3-4

Map Coordinate Information Dialog Box, 5-7
Map Default Properties for StudyName Dialog

type, 5-11, 5-12

Font Chooser, 5-11, 5-12
Size, 5-11, 5-12
Type, 5-11, 5-12

Box, 5-6 Foreword, Xix
Map Layer Properties Dialog Box — Scale Tab, formats

5-8 map layer, 5-1, 5-2, 5-3
Maps Tab, 3-8 tabular, 1-2, 2-2, 6-1

Message Pane, 3-7

New Alternatives Dialog Box, 6-2

New Study Dialog Box, 4-2

Open Browser, 4-2

Preview Changes, 5-11

Programs Toolbar, 3-5

Properties for AlternativeName Dialog Box, 6-7

Raster Image File, 5-2

Relationship of Alternatives and
Schematics, 2-4

Rename Alternatives Dialog Box, 6-4, 6-10

Relationship of Alternatives and Analysis
Periods to Simualtions, 2-5

Remove Map dialog Box, 5-5

Save Alternative As Dialog Box, 6-7

Save File, 4-3

Schematic Tab, 3-9

Select Map Dialog Box, 6-3

Select Map to Add Browser, 5-4

Simulation Layer, 5-14

Simulation Map Window, 3-10

Standard Toolbar, 3-4

framework, xix, 1-2, 2-2, 3-1, 3-10
WAT, 3-1

Framework, 3-1

future conditions, 2-3

G

gage locations, 2-3, 3-1, 5-1

geographic, 5-3, 5-6, 5-7

geographic area, 2-3, 3-1

geographic extents, 5-3, 5-4, 5-7

geographic reference, 5-6

Geographic Reference for Map Layers, 5-6

geo-reference, 5-6

GeoHMS, 3-3, 3-5

GeoRAS, 3-3, 3-5

GIS, 2-1, 2-2, 3-1, 4-7, 5-1 thru 5-3, 5-7
coverages, 4-7

GIS specialist, 2-2, 4-13

graphic file, 3-3

graphical, 3-7, 5-13

graphical user interface, xvii, xix
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Graphical User Interface, 2-1 images, 5-15
Graphics Interchange Format, 5-2 implementation, 1-1
grid, 5-3, 5-6, 5-7 import, 3-3
group code, 5-2 impact areas, 3-3
Grow to Map Extents, 5-7 stream alignment, 3-3
GUI, xix, 2-1 Import, 3-2, 3-3
guidance, xxvii, 1-2 imported, 2-2, 3-1, 5-9
importing, 2-3, 2-4, 3-2
H input data, 2-2
integrate, xix, 1-1, 3-10
11 1.9 9 2.1 2.E . 1A integrates, 2-1, 3-1
HEa’_)l(\Z’,"L'l_llé’ Slf ég gi 35,310, 4-1, 411, interface, X\iii,lxix, 1-1,2-1, 22, 3-1, 3-10
HEC-DSS, 4-1 common, 1-
HEC-DSSVue, 2-2, 3-1, 3-3, 3-5 ~WAT, 21, 3-1
HEC-EFM, 3-10 mterfaces_, 2-2,3-1, 3-16
HEC-FDA, xvii, 1-1, 3-10 Introduction, 1-1
HEC-FIA, xvii, 1-1, 2-2, 3-1, 3-5, 3-10, 4-7
HEC-HMS, xvii, 1-1, 2-2, 3-1, 3-5, 3-10, 4-7 J
HEC-RAS, xvii, 1-1, 2-2, 3-1, 3-5, 3-10, 4-7, 4-8
HEC-ResSim, xvii, 1-1, 2-2, 3-1, 3-5, 3-10, 4-7, JPEG, 5-2
4-8 junctions, 5-12, 5-13
HEC-SSP, xvii, 1-1, 2-2, 3-1, 3-5, 3-7, 4-8 Junction Color, 5-13
HEC-WAT, xvii, xix, 1-1, 1-2, 2-1, 2-5, 3-1, 3-2, Junction Width, 5-13
4-1, 4-6, 5-1, 5-2, 6-1
icon, 2-5 L
HEC-WAT Framework, 3-1
HEC-WAT Splash Dialog Box, 2-5 labels, 5-9, 5-11, 5-12
Help, 3-4 label, 5-5
historical, 2-4 am. 5-11
HMS, 2-2, 3-1 thru 3-3, 3-5, 3-10, 4-7 sream S
horizontal tile, 3-3 layer, 2-3, 4-5, 5-1, 5-3 thru 5-9
hydraulic, 1-1, 2-2 map, 2-3, 4-5, 5-3 thru 5-5, 5-7, 5-8
hydraullc_engmeer, 2-2 Layer Visualization Scaling, 5-15
hydrologic, 1-1, 2-2, 2-4 layers, 1-2, 2-2, 2-3, 3-1, 3-3, 3-8, 4-4, 4-7, 4-8,
response, 2-4 5-1, 5-3 thru 5-5, 5-7, 5-9, 5-15

Hydrologic Engineering Center, xvii, Xix

Hydrologic Modeling Systems, 2-2 primary, 5-1

Layout Manager, 3-3

hydrologic response, 2-4 5 A
hydrologist, 2-2 :ggﬁ?;’ 52 48
hydrometeorological data, 3-1 length ’5_11
hypothetical, 2-4 Ievees: 23 31
lines, 5-3, 5-9, 5-10
I link, 3-4
linking, 2-2
icon, 2-5 locations, 1-2, 2-2, 2-3, 3-1
identification gage, 2-3, 3-1
model, 1-2, 2-2, 6-1 reservoir, 2-3
identify, 2-2 logs
Identify a WAT Study, 2-2 compute, 3-3
impact, 1-1, 3-1, 3-7, 4-8, 5-14, 6-5, 6-7, 6-11, logistics, 1-1
6-12
areas, 3-1, 3-9, 4-8, 5-14, 6-5, 6-7, 6-11, 6-12 M
social, 1-1
impact areas, 3-1, 3-3, 3-9, 4-8, 5-14, 6-5, 6-7, main window, 2-5. 3-1, 3-2, 3-4. 3-5, 4-2, 6-2,
6-11,6-12 6-4 thru 6-7
edit, 6-5, 6-11

. study name, 4-2
impacts, 1-1 y
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title bar, 4-2
toolbar, 6-2, 6-4 thru 6-7
major, 4-7, 5-11
Major Tic Length, 5-11
Make a Copy of a Study, 4-4
Making a Copy of an Existing Alternative, 6-6,
6-12
manage, 1-2, 3-2
analysis periods, 1-2
alternatives, 1-2
events, 1-2
layouts, 3-2
schematics, 1-2
simulations, 1-2
studies, 1-2
management, 3-2
management team, 1-1
Management Tools Toolbar, 3-4
manager, 1-2
Managing Studies, 4-1
manual, xix, 1-2
map, 2-3, 3-2 thru 3-4, 3-7 thru 3-10, 4-1, 4-3 thru
4-5, 4-7, 4-8, 5-1, 5-3 thru 5-9, 5-11 thru 5-15,
6-1, 6-3 thru 6-5, 6-8, 6-9, 6-11
coordinate information, 4-7
layers, 3-3, 4-1, 4-4, 4-7, 4-8, 5-1, 5-3 thru 5-5,
5-7,5-15
properties, 5-5, 5-8
save, 3-3
windows, 3-3, 3-4, 3-7, 4-3
Map Coordinate Information, 5-6
Map Default Properties for StudyName, 5-2, 5-6,
5-7
Coordinate System, 5-6
Edit, 5-6
Extents, 5-7
Easting, 5-7
Northing, 5-7
Grow to Map Extents, 5-7
Map Extents, 5-6
Ste Map Extents to Display, 5-7
Map Extents, 5-6
map layer, 2-3, 4-5, 4-1, 5-1, 5-3 thru 5-8
Map Layer Formats, 5-1, 5-3
Arc Shapefiles (.shp), 5-1
AutoCAD® DXF (.dxf), 5-2
Raster Image, 5-2
Map Layer Formats Supported by HEC-WAT, 5-2
Map Layer Properties Dialog Box — Scale Tab, 5-8
Managing Studies, 4-1
map layers, 3-8, 4-2, 4-4, 4-7, 4-8, 5-1, 5-3 thru
5-5, 5-7
add, 3-3, 4-2, 5-3, 5-4
remove, 3-3, 5-4
setting up, 3-3, 3-4, 3-7
Map Layers, 5-1, 5-5, 5-6

map window, 3-7 thru 3-10, 4-3, 5-4, 5-5, 5-7, 5-8,
5-11 thru 5-15, 6-1, 6-3 thru 6-5, 6-8, 6-9, 6-11
alternative, 6-3, 6-5, 6-8, 6-11
cascading, 3-3
next, 3-3
open, 3-3
print, 3-4
schematic, 4-3, 6-1, 6-4, 6-9
Map Window Properties, 3-3
map windows, 3-3, 3-4, 3-17, 5-4, 5-5, 5-7 thru
5-9, 5-11 thru 5-15
adjust, 3-3
appearance, 3-3
properties, 3-3
setting up, 3-3
Map Windows, 3-9
maps, 2-3, 3-1, 3-6, 4-2, 5-1, 5-4, 6-5, 6-6, 6-11
maps folder, 4-2
Maps, 3-3, 3-8, 4-3, 5-4
Maps Menu
Add Map Layers, 3-3, 5-4
Default Map Properties, 3-3, 5-6
Export, 3-3
Import, 3-3
Map Window Properties, 3-3
New Map Window, 3-3
Remove Map Layers, 3-3, 5-4
Save Map Image, 3-3
Zoom To All, 3-3
Maps Tab, 3-8, 5-5, 5-7 thru 5-9, 5-14
measures, 2-3, 2-5, 3-9, 4-8, 6-3, 6-5, 6-7, 6-8,
6-11, 6-12
delete, 3-9
edit, 3-9, 6-5, 6-11
flood control, 2-3
flood damage reduction, 2-3
levees, 2-3
modify, 3-9
reservoirs, 2-3
restoration, 2-3
memory, 3-3
Memory Monitor, 3-3
menu, 3-2, 3-3, 3-4, 4-1, 4-2, 4-5, 4-6, 4-7, 5-4
thru 5-6, 5-14, 6-2, 6-4 thru 6-11
Compute, 3-3
Edit, 3-2, 6-2, 6-4 thru 6-7
File, 3-2, 3-4
Help, 3-4
Maps, 3-3, 5-4, 5-5, 5-6
Results, 3-3
Tools, 3-3
View, 3-2
Window, 3-3
menu bar, 3-4
Menu Bar, 3-2
menus, 3-2, 3-3
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message Schematic, 6-3, 6-8
warning, 5-5, 6-4, 6-5, 6-9 thru 6-11 Stream Alignment, 6-3, 6-8
Message Pane, 3-7 New Map Window, 3-3
messages, 3-7 New Study, 3-2, 4-1
Messages, 3-3 dialog box, 4-1
minor, 5-11 New Study Dialog Box, 4-2, 4-4
minus sign, 5-9 Add Maps, 4-2
model, 1-1, 1-2, 2-2, 2-4, 3-1, 3-2, 3-4, 3-5, 3-7, Create Default Alternative, 4-2
3-10, 4-7, 4-8, 6-1 Other, 4-2
alternatives, 3-2, 3-4, 3-7 NexGen, xvii, 1-1
files, 4-7, 4-8 Next Generation Software Development
identification, 1-2, 2-2, 6-1 Project, xvii, 1-1
parameters, 2-4, 3-1, 3-5, 3-10, 6-1 Next Window, 3-4
results, 2-2, 3-10 Node Color, 5-12
runs, 1-1 Node Outline Color, 5-12
sequencing, 1-2, 2-2 Node Width, 5-12
setup, 1-1 nodes, 4-7, 5-3, 5-12
Model, 1-2 nomenclature, 2-2
Model Linking, 3-4 non-topological geometry, 5-1
Model Linking Editor, 3-2, 3-4 northing, 5-2, 5-6
Model Results, 1-2 Northing
model runs, 1-1 Maximum, 5-7
model parameters, 2-4, 3-1, 3-10 Minimum, 5-7
model setup, 1-1
modeling, 1-1, 1-2, 2-1 thru 2-4 @)

programs, 1-2
results, 1-1, 1-2
teams, 2-3
modeling results, 1-1, 1-2
modeling teams, 1-1, 2-3
models, 1-1, 1-2, 2-2 thru 2-4, 3-1, 3-2, 3-10
Move Down, 5-5, 5-14
Move to Bottom, 5-5, 5-14
Move to Top, 5-5, 5-14
Move Up, 5-5, 5-14
multi-disciplinary, xix, 2-1, 3-1, 3-10

objectives, 2-2
Only show layer in the following scale range, 5-8
Only visible above 1:, 5-8
Only visible below 1:, 5-8
open, 6-2 thru 6-9

Browser, 4-2

existing study, 4-1

map window, 4-3, 6-3, 6-5, 6-9
Open, 3-2, 4-2, 4-3, 5-4, 6-11
Open Browser, 4-2, 4-3
Open Study, 3-2, 4-3

N Opening an Existing Study, 4-3
operations, 2-4
name, 3-2, 4-1, 4-2, 4-3, 5-5, 6-1, 6-3, 6-4, 6-6 Options, 3-3
thru 6-10, 6-12 order, 2-2, 3-2, 3-4

alternative, 6-1, 6-3, 6-4, 6-6 thru 6-10 program, 3-2, 3-4
default alternative, 4-2, 6-1 organize, 2-2, 3-6
schematic, 6-9 organization, 1-2
stream alignment, 4-7 Organization of Manual, 1-2
study, 4-1, 4-3, 4-7 origin, 5-3, 5-6

Name, 5-5, 6-2 thru 6-4, 6-6, 6-8, 6-9, 6-12 Other, 4-2

networks, 2-2, 3-1 output, 1-2, 2-1, 2-2

new overview, 1-2, 3-5
alternative, 6-6, 6-12 Overview, 1-2, 2-1, 3-1, 6-1
schematic, 6-3, 6-4, 6-6, 6-8, 6-9, 6-12 Overview of HEC-WAT, 1-2, 2-1
study, 4-1, 4-2

New, 5-13, 6-2, 6-8 P

New Alternatives, 6-2, 6-3, 6-8

New Alternatives Dialog Box, 6-2 s
Description, 6-2, 6-8 22?1%53 7,68
Name, 6-2, 6-8

Content Pane, 3-5, 3-6, 5-7
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Desktop Pane, 3-7, 4-3, 4-8, 6-1, 6-3 thru 6-5,
6-8, 6-9, 6-11
Message Pane, 3-7
Study Pane, 3-5, 3-6, 4-3, 6-8 thru 6-12
Panes, 3-5
parameters, 2-4, 3-1, 3-5, 5-2, 6-1
partners, 2-1
PDT, 1-2, 2-1
physical representation, 2-3
planner, 2-2
planning, 1-1, 2-1, 2-2
plotting, 3-2
plug-in, xix, 3-3, 3-10
plug-ins, xvii
Plug-Ins, 3-10
plus sign, 5-9
PM, 2-2, 2-3
point, 3-8, 4-5, 5-1, 5-6, 5-7
points, 2-3, 4-7, 5-3, 6-7, 6-12
common computation, 4-8, 6-7, 6-12
vertex, 4-7
polygons, 5-1, 5-3
polylines, 5-1
precipitation, 2-4
precipitation runoff response, 2-4
Previous Window, 3-4
Preview Changes, 5-11
primary layer, 5-14
primary layers, 5-1, 5-9
Primary Layers, 5-9, 5-14
print
active map, 3-2
map window, 3-4
Print Map, 3-2
process
anlaysis, 2-2
analytical, xix, 1-2
program, 2-1, 2-5, 3-2 thru 3-5, 3-7, 4-7, 5-1, 5-9,
5-13
program order, 3-2, 3-4, 4-7
XML, 4-7
programOrder.xml, 4-7
Program Order, 3-2, 3-4
programs, 2-2, 3-1, 3-3, 5-2
compute, 3-3
individual, 3-3
sequence order, 2-2, 3-1
Programs Toolbar, 3-5
Programs, 2-5, 3-5
project, xvii, 1-1, 1-2, 2-1, 2-2
delivery team, 1-2, 2-1
management, 1-1
NexGen, xvii
status, 1-1
study, 1-1, 2-2
project delivery team, 1-2
Project Delivery Team, 2-1

Project Manager, 2-2
project management, 1-1
project status, 1-1
project study, 1-1, 2-2
feasibility, 2-2
reconnaissance, 2-2
projection, 5-3, 5-4
properties, 5-5, 5-8, 5-14, 6-7, 6-8, 6-12
alternative, 6-7, 6-8, 6-12
map layer, 5-5
map windows, 3-3
system, 3-3
viewing, 6-12
Properties, 5-5, 5-8, 5-9, 5-14, 6-7, 6-12
Properties for Alternative Name, 6-7, 6-12
Properties for AlternativeName Dialog Box, 6-7
Purpose, 1-1

rainfall-runoff analysis, xvii, 1-1
RAS, xvii, 2-2, 2-4, 3-1 thru 3-3, 3-5, 3-10, 4-7
folder, 2-4, 4-8
raster, 5-2, 5-3, 5-15
Raster image, 5-2
Raster Image, 5-2
Raster ImageFile, 5-2
Recent Studies, 3-2, 4-3
reconnaissance, 2-2
Relationship of Alternatives and Analysis
Periods to Simulations, 2-5
Relationship of Alternatives and
Schematics, 2-4
remove
map layers, 5-4
Remove, 5-5
Remove Map Layers, 3-3, 5-6
Remove Map, 5-4, 5-5
Remove Map Dialog Box, 5-5
Existing, 5-5
Name, 5-5
Remove, 5-5
Remove Scale Factore, 5-6, 5-8
Removing Map Layers, 5-4, 5-6
rename
alternative, 6-4, 6-9
alternatives, 6-8
Rename, 6-4, 6-9
Rename Alternatives, 6-4, 6-9
Rename Alternatives Dialog Box, 6-4, 6-10
Description, 6-4, 6-9
Existing, 6-9
Name, 6-4, 6-9
Rename, 6-9
Renaming an Alternative, 6-4, 6-9
reporting, xvii, 1-1
modeling results, 1-1
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status, 1-1
reports, 1-2
representation, 1-1, 2-2, 2-3, 3-7, 5-2, 5-3, 6-1
representations, 1-2, 2-2, 5-3, 5-13, 6-1
schematic, 1-2, 2-2, 6-1
vector, 5-3
reservoir, 1-2, 2-2, 2-3
reservoir system analysis, xvii, 1-1
Reservoir System Simulation, 2-2
reservoirs, 2-3, 3-1
response
hydrologic, 2-4
precipitation runoff, 2-4
Resources Management Associates, xvii
ResSim, xvii, 2-2, 3-1 thru 3-3, 3-5, 3-10, 4-7
restoration, 2-2, 2-3
Restore Layout, 3-3
Result Comparison Manager, 3-3, 3-5
results, xvii, 1-1, 1-2, 2-2 thru 2-5, 2-8, 3-1 thru
3-3, 3-5, 3-7 thru 3-10, 3-12, 3-14, 3-16, 4-5
model, 2-2
Results, 1-2, 3-3, 3-7
Results Menu
FIA, 3-3
HMS, 3-3
RAS, 3-3
ResSim, 3-3
Result Comparison Manager, 3-3
River Analysis Systems, 2-2
river hydraulics, xvii, 1-1
RMA, xvii
run, 2-2, 3-1, 3-7, 5-13
program, 5-13
sequence, 2-2
simulation, 3-1
runs, 1-1
model, 1-1

save, 4-4, 6-12
alternative, 6-12
map window, 3-3
study, 4-1
Save, 3-3, 3-4, 4-4, 4-5, 6-12
Save a Study, 4-4
Save Alternative As, 6-6, 6-12
Save Alternative As Dialog Box, 6-7
Descripiton, 6-12
Name, 6-6, 6-12
Save a Study, 4-4
Save As
alternative, 6-6
Save File Dialog Box, 4-4
Save, 4-4
Save Layout, 3-3
Save Map Image, 3-3

Save Study, 3-2, 4-4
Save Study As, 3-2, 4-4
Saving an Alternative, 6-12
scale, 5-6 thru 5-8, 5-13
Scale, 5-8, 5-13
Scale menu, 5-13
New, 5-13
Set to Defaults, 5-13
schematic, 1-1, 1-2, 2-2 thru 2-4, 3-2, 3-5 thru 3-7,
3-9, 3-10, 4-3, 4-7, 5-1, 6-1, 6-3, 6-4, 6-6, 6-8,
6-9, 6-11, 6-12
common, 1-1, 2-2, 3-2
create, 6-3, 6-8
data, 4-7
default, 6-1
elements, 2-2, 2-3
map window, 4-3, 6-1, 6-3, 6-4
new, 6-3, 6-4, 6-8, 6-9, 6-12
representations, 2-2, 6-1
Schematic, 3-9, 6-3, 6-8
schematic map window, 3-9, 4-3
Schematic Tab, 3-9, 4-8
schematics, 1-2, 2-2, 2-3, 3-1, 3-9, 5-9
created, 3-9
deleted, 3-9
edited, 3-9
Schematics, 2-4
scripts, 3-3
creating, 3-3
editing, 3-3
Scripts, 3-3
Select Map, 6-3, 6-5, 6-8, 6-9
Select Map Dialog Box, 6-3
Select Map to Add, 4-2, 4-3, 5-4
Create Copy, 4-2, 5-4
Files of type, 5-4
Open, 4-2, 5-4
Select Map to Add Browser, 5-4
sequence, 2-2, 3-1
order, 2-2, 3-1
sequence order, 2-2, 3-1
sequencing, 1-2, 2-2
Set Display Units, 3-3
Set Map Extents to Display, 5-7
Set Scale for Zoom-in, 5-6, 5-7
Set Scale for Zoom-out, 5-6, 5-8
Set to Current, 5-8
Set to Defaults, 5-13
Setting Visualization Scales — Map Layer, 5-7
shape, 5-1
shapefile, 2-3, 3-3, 5-1
shapefiles, 2-2, 3-1, 5-2
Shapefiles, 5-1
shapes, 5-1
point, 5-1
polylines, 5-1
polygons, 5-1
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share, 2-2, 3-1
shortcut menu, 5-5, 5-7 thru 5-9, 5-14, 6-2, 6-4
thru 6-12
shortcut menus
Alternative and Simulation Manager
Alternatives
Delete From Study, 6-5
Display in Map Window, 6-5
Edit, 6-6
New, 6-2
Properties, 6-7
Rename, 6-4
Save As, 6-6
Map Layers
Change Label, 5-5
Collapse, 5-5
Expand, 5-5
Move Down, 5-5
Move to Bottom, 5-5
Move to Top, 5-5
Move Up, 5-5
Properties, 5-5, 5-8
Remove Scale Factors, 5-6, 5-8
Set Scale for Zoom-in, 5-6, 5-7
Set Scale for Zoom-out, 5-6, 5-8
Show Legend, 5-5
Primary Layers
Collapse, 5-14
Expand, 5-14
Move Down, 5-14
Move Down, 5-14
Move to Bottom, 5-14
Move to Top, 5-14
Move Up, 5-14
Study Pane
Alternatives
Delete, 6-10
Delete From Study, 6-10
Edit, 6-11
New, 6-8
Properties, 6-12
Rename, 6-9
Open, 6-11
Save, 6-12
Save As, 6-12
Shortcut Menu for Map Layers, 5-5
Shortcut Menu for Primary Layers, 5-14
Show Legend, 5-5
Show Stream Name, 5-11
simulation, 2-1, 2-4, 3-3 thru 3-7, 3-10, 4-1, 4-5,
5-1,5-13, 5-14
simulation map window, 5-13, 5-14
Simulation, 4-1, 5-13
simulation layer, 5-14
Simulation Layer, 5-13
simulations, 1-2, 2-1, 2-4, 2-5, 3-1 thru 3-6,
3-8, 3-9, 4-4, 5-9, 6-1, 6-5, 6-10

comparison, 3-3
create, 3-8
delete, 3-8, 6-5, 6-10
edit, 3-8
individual, 3-3
multiple, 3-3
Simulations, 3-8
size, 5-11, 5-12
Size, 5-11, 5-12
snowmelt, 2-4
social, 1-1
software, xvii, xix, 1-1, 2-1, 2-4, 3-1, 3-5, 3-10,
5-1,5-3
spatial
configuration, 3-1
features, 5-1
properties, 3-3
spatial configuration, 3-1
spatial features, 5-1
spatial properties, 3-3
splash dialog box, 2-5
SSP, xvii, 2-2, 3-1, 3-3, 3-5
Standard Toolbar, 3-4
stakeholders, 2-1
Start, 2-5
starting, 2-8, 2-9
Starting the WAT, 2-5
state plane coordinates, 5-4
starting, 2-8, 2-9
Station, 5-19
Statistical Software Package, 2-2, 3-3, 3-5, 3-7
status, 1-1, 1-2, 3-7, 3-10
project, 1-1
simulation, 3-7
study, 1-2
Status, 3-3
storage, 2-2
stream, 2-2, 2-3, 3-1, 3-3, 3-8, 3-9, 4-4, 4-7, 5-1,
5-4, 5-9 thru 5-13, 6-3, 6-5, 6-7, 6-8, 6-11,
6-12
alignment, 2-3, 3-9, 4-4, 4-7, 5-1, 5-4, 5-9 thru
5-13, 6-3, 6-5, 6-7, 6-8, 6-11, 6-12
networks, 2-2, 3-1
system, 3-1
stream alignment, 2-3, 3-3, 3-9, 4-4, 4-7, 5-1, 5-4,
5-9 thru 5-13, 6-3, 6-5, 6-7, 6-8, 6-11, 6-12
default, 6-3, 6-8
descripiton, 4-7
edit, 6-5, 6-11
stream element, 4-7
stream nodes, 4-7
vertex points, 4-7
Stream Alignment, 5-1, 5-9, 5-13, 6-3, 6-8
Stream Alignment Layer, 5-1, 5-9, 5-13
Streams, 5-9
Stream Junctions, 5-9
Stream Nodes, 5-9
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Stream Alignment Properties, 5-9, 5-11 thru 5-13
Stream Alignment Properties Dialog Box, 5-10

close, 3-4, 4-1, 4-3
components, 4-4, 6-3, 6-8

Apply, 5-11, 5-12

Choose Font, 5-11, 5-12

Draw Junctions, 5-12

Draw Station Tics, 5-11

Draw Stream Nodes, 5-12

Draw Tic Labels, 5-11, 5-12

Edit Properties, 5-11

Junction Color, 5-13

Junction Width, 5-13

Major Tic Length, 5-11

Node Color, 5-12

Node Outline Color, 5-12

Node Width, 5-12

Scale Menu, 5-13

Show Stream Name, 5-11

Stream Color, 5-10

Tic Length, 5-11

Stream Alignment Properties — Stream

Junctions, 5-13

Stream Alignment Properties — Stream Nodes, 5-12

Stream Alignment Properties — Streams, 5-10

Stream Alignment Properties — Tic Marks, 5-11

Stream Color, 5-10

stream element, 4-7

stream junctions, 5-9, 5-12, 5-13
Stream Junctions, 5-9, 5-12
stream networks, 2-2, 3-1
stream nodes, 4-7, 5-9, 5-12
Stream Nodes, 5-9, 5-12
stream stationing, 5-11

stream system, 3-1

Stream Width, 5-9
stream.align, 4-7

streamline, xix, 1-1, 3-10
streamlines, xvii, 1-1, 2-1, 3-1
streams, 5-4, 5-9 thru 5-11
Streams, 5-9

studies, xvii, xix, 1-1, 1-2, 2-1, 2-2, 3-2, 4-3, 5-6,

6-1
area, 2-3
boundaries, 2-3
CAP, xix, 2-1
Continuing Auithorities Program, xix, 2-1
create, 1-2
manage, 1-2
opening, 4-3
watershed, xvii, 1-1
water resources, 1-1, 2-1, 5-6
study, xix, 1-1, 1-2, 2-1 thru 2-4, 3-1, 3-2,

3-4 thru 3-10, 4-1 thru 4-5, 4-7, 4-8, 5-1, 5-3,

5-4, 5-5 thru 5-7, 6-1, 6-3, 6-8
alternatives, 1-2
area, 2-3, 5-1, 6-3, 6-8
boundary, 2-3
boundaries, 2-3

coordinate system, 5-6
copy, 4-1
create, 4-1
description, 4-7
directory, 4-2, 4-4, 4-7, 5-4
existing, 4-1, 4-3
extent, 2-2, 6-1
feasibility, 2-2
identify, 2-2
management, 3-2
name, 3-2, 4-1, 4-3, 4-7
new, 4-1, 4-7
open, 3-4, 4-1
opened, 3-2
project, 1-1, 2-2
reconnaissance, 2-2
restoration, 2-2
status, 1-2
save, 3-4,4-1, 4-4,4-5
team, 6-1
title, 3-2
WAT, 2-4
water resources, 2-1, 3-1, 3-10
watershed, 2-2
Study, 3-8, 4-7, 6-8 thru 6-12
study area, 2-3, 3-1, 3-3, 3-6, 3-8, 3-9, 3-11,
3-12, 3-14, 3-16, 5-1, 6-3, 6-8
study boundaries, 2-3
study components
alternatives, 4-4
analysis periods, 4-4
simulations, 4-4
Study Directories and Files, 4-4
study management, 3-2
archive, 3-2
closing, 3-2
copy, 3-2
creating, 3-2
opening, 3-2
properties, 3-2
saving, 3-2
Study Name, 4-1
Study Pane, 3-2, 3-5, 3-6, 4-3, 6-8 thru 6-12
Study Properties, 3-2
study extent, 2-4
Study Tab, 6-8 thru 6-12
study team, 1-2, 2-2 thru 2-4, 6-1
study title, 3-2
sub-basin, 2-3, 5-1
sub-basin delineations, 2-3, 2-5
subdirectories, 4-4
sub-directory, 4-7, 4-8
fia, 4-7
hms, 4-7
layouts, 4-8
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maps, 4-8
ras, 4-8
rss, 4-8
ssp, 4-8
study, 4-8
sub-layers, 5-9, 5-13, 5-14
Summary of Contents of User's Manual, 1-2
surface, 5-4
system, 5-1, 5-3, 5-4, 5-6, 5-7, 5-11, 5-12
coordinate, 5-3, 5-4, 5-6, 5-7
files, 4-5
stream, 3-1
system properties, 3-3
system-wide studies, xix, 3-5

tab, 3-8, 5-4, 5-6
Tab, 5-5, 5-8, 6-8 thru 6-12
table, 4-7, 6-2, 6-4 thru 6-7
Alternative and Simulation Manager, 6-2, 6-4
thru 6-7
Tables
Summary of Contents of User's Manual, 1-2
tabs3
Analysis, 3-8
Files, 3-9
Maps, 3-8, 5-4 thru 5-9, 5-14
Schematic, 3-9
Study, 3-8, 6-8 thru 6-12
Tabs, 3-8
tabular formats, 1-2, 2-2, 6-1
tabulating, 3-2
tagged data, 5-2
taskbar, 2-5
team, 1-1, 1-2, 2-2 thru 2-4
management, 1-1
modeling, 1-1
study, 1-2, 2-2 thru 2-4
teams, xix, 1-1, 2-1, 3-1, 3-10
modeling, 1-1, 2-3
multi-disciplinary, xix, 2-1, 3-1, 3-10
terminology, 1-2
terrain elevations, 5-3
test files, 4-1, 4-7
threads, 3-3
Tic Length, 5-11
tic mark, 5-12
tic marks, 5-11, 5-12
major, 5-11
minor, 5-11
Tic marks, 5-11
tile
horizontal, 3-3
vertical, 3-3
Tile, 3-4
time period, 2-4

time window, 2-3, 2-4, 3-7, 3-10
time windows, 3-5, 3-6
TIN, 5-3
edges, 5-3
nodes, 5-3
triangles, 5-3
title bar, 4-2
Title Bar, 3-2
tool, xvii, 1-1, 2-1
toolbar, 3-4, 6-2, 6-4 thru 6-7
Toolbar, 3-4, 3-5, 6-2
toolbars
Management Tools, 3-4
Programs, 3-5
Standard, 3-4
Tools, 3-5
WAT Tools, 3-4, 6-2, 6-4 thru 6-7
Toolbars, 3-2, 3-3
tools, xix, 1-1, 1-2, 2-1, 3-1, 3-4, 3-5, 3-10, 5-7
Tools, 3-3
Tools Menu
Console Output, 3-3
Customize, 3-3
HECDSSVue, 3-3
GeoHMS, 3-3
GeoRAS, 3-3
Memory Montior, 3-3
Options, 3-3
Scripts, 3-3
SSP, 3-3
Tools Toolbar, 3-5
trade-off, 1-2
tree, 3-9, 5-5, 5-9, 5-13, 5-14
triangles, 5-3
triangulated irreglar network, 5-3
Type, 5-11, 5-12

U

units, 3-2, 5-3, 5-4, 5-6
Universal Transverse Mecator, 5-3
USACE, 1-1
US Army Corps of Engineers, xvii, 1-1
user, 3-1, 3-7, 4-5, 4-7, 5-1, 5-2, 5-9, 6-1, 6-8
user interface, 1-1
user-selected, 5-6
USGS, 5-3
USGS DEM, 5-2, 5-3
USGS DEM (.dem), 5-3
USGS digital line graph, 5-2
USGS Digital Line Graph (.dlg), 5-3
USGS Digital Line Graph Editor, 5-8
Always show layer, 5-8
Only show layer in the following scale range,
5-8
Only visible above 1:, 5-8
Only visible below 1:, 5-8
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Scale, 5-8

Set to current, 5-8
USGS Geological Survey, 5-3
Using Layers, 5-1
UTM, 5-3

Vv

vector, 5-3
vector-based graphic, 5-2
version, 3-6
Version 1.0, 3-2, 3-3, 3-5, 6-7, 6-12
vertex points, 4-7
vertical tile, 3-3
view, 2-2, 3-1, 3-3, 3-8 thru 3-10, 5-9, 5-14, 6-5,
6-7, 6-11, 6-12
alternative, 6-5, 6-7, 6-11
alternative results, 2-2
compute log, 3-3
properties, 6-7, 6-12
results, 3-1, 3-3
View, 3-2, 3-5
View Compute Log, 3-3
View Menu
Layout Manager, 3-3
Messages, 3-3
Restore Layout, 3-3
Save Layout, 3-3
Set Display Units, 3-3
Status, 3-3
Study Pane, 3-3
Toolbars, 3-2, 3-4
viewing
alternatives, 6-5
properties, 6-12
results, 3-1, 3-2
threads, 3-3
viewing areas, 3-8
Viewing an Alternative, 6-5, 6-11
visualization, 1-1, 5-6 thru 5-8, 5-13

W

warning message, 5-5, 6-4, 6-5, 6-9 thru 6-11
WAT, xvii, xix, 1-1, 1-2, 2-1 thru 2-5, 3-1 thru

3-10, 4-1 thru 4-4, 4-7, 4-8, 5-1 thru 5-4, 5-6,

5-7, 5-9, 6-1 thru 6-8, 6-12
directory structure, 2-5
framework, 3-1, 3-10
interface, 2-1, 3-1
main window, 4-2, 6-2, 6-4 thru 6-7
menu bar, 3-4
program activity, 3-3
simulation, 2-5
startup, 3-3
study, 2-4, 3-9, 4-1, 4-2, 4-3, 6-1

WAT Framework, 1-2

WAT Main Window, 3-1, 3-4, 3-5
study name, 4-2
title bar, 4-2
WAT Tools, 6-2, 6-4 thru 6-7
WAT Tools Toolbar, 3-4
water manager, 2-2
water quality, 2-2
water resources, 1-1, 2-1, 3-1, 3-10, 5-6
watershed, xvii, xix, 1-1, 1-2, 2-2, 3-1, 4-1, 4-2,
5-1
Watershed Analysis Tool, xvii, xix, 1-1, 1-2
WCS, 5-6
width, 5-9, 5-11 thru 5-13
window, 2-5, 3-1, 3-2, 3-4. 3-5, 3-7 thru 3-10, 4-2,
5-4, 5-5, 5-7 thru 5-9, 5-11 thru 5-15, 6-1 thru
6-9, 6-11
main, 2-5, 3-1, 3-2, 3-4, 3-5, 4-2, 6-2, 6-4 thru
6-7
map, 3-3, 3-4, 3-7 thru 3-10, 6-1, 6-3 thru 6-5,
6-8, 6-9, 6-11
Window, 3-3, 3-4
Window Menu
Cascade, 3-4
Next Window, 3-4
Previous Window, 3-4
Tile, 3-4
Window, 3-4
Window Selectior, 3-4
Window Selector, 3-4
windows, xvii, 1-1, 3-3, 3-7
map, 3-3, 3-7
Windows NT, xvii, 1-1
Windows XP, xvii, 1-1
Without Project Conditions, 2-3, 2-4, 3-9, 4-1,
5-14, 6-1
Without_Project_Conditions.walt, 4-7
World Coordinate System, 5-6

X

x-coordinate, 5-6
x-coordinates, 5-6

XML, 4-7

X-Y, Xi, Xii

X-Y-Z Perspective Plot, xi

Y

Yes, 5-5, 6-4, 6-5, 6-9, 6-10
y-coordinate, 5-6
y-coordinates, 5-6

Z
zoom, 3-3, 5-6, 5-7, 5-15
zoom-in, 5-6, 5-7, 5-8, 5-15
zoom-out, 5-6, 5-8, 5-15
Zoom To All, 3-3
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