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Preface

The WIinTR20 Computer Program for Project Formulation Hydrology version 1.00 has been revised to
operate with Windows Interface. This user guide asdistthe new or occasionakers preparand run
the program

This version of WinTR20 is improved over theld version of TR20 February 1992 version with the
following features:

Inclusion of Windows interface

Updated computational coding

MuskingumCungereach routingor channel reaches

Transforms old TR0 input data to newWinTR-20 format

HEC-RAS Reformatter that transforms HERAS output profile data to WinTRO stream
cross section data

Please report any problems you find to the WirllRdevelopmenteam atr20team@wecc.nrcs.usda.gov
or the hydraulic engineer in your state.
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1.1 Program Description

TheWIinTR-20 model is a storm event surface water hydrologic model applied at a
watershed scale. The modsasists in the hydrologic evaluation of flood events for use

in the analysis of water resource projects. It can be used to analyze current watershec
conditions as well as assess the impact of proposed changes (alternates) made within
the watershed. Mulftie storms (or rainfall frequencies) can be analyzed within one
model run. A summary table for all alternates and storms within the run can be
produced. Direct runoff is computed from watershed land areas resulting from
synthetic or natural rain event$he runoff is routed through channels and/or
impoundments to the watershed outlet.

1.2 Brief History

Natural Resource Conservation Service (NRCS) hydrology techniques are based upor
unit hydrograph theory and the runotfree number method of calculating direct

runoff from the rainfall occurring over specified areas (National Engineering

Handbook Part 630Hydrology, NEH-63010 and630.16§. The Soil Conservation

Service (SCS) and the Agricultural Research Service (AB®)Idped the background
theory and verification studies for th
necessary computations were done by hand or by calculators and an analysis of a
sizeable watershed typically took weeks or months. In t68'4%the agencies

cooperated to hire-€-1-R, Inc. to write a computer program in FORTRAN for the

IBM 360mainframe computer system (1964). This reduced calculation time
enormously and allowed analysis of complex subwatershed systems to proceed much
morerapidly even though the engineer still had to collect the data, code it onto punch
cards and get it to the mainframe location system for processing. In th&%&0ly,

the program code was updated to FORTRANor use on the personal computers that
were becoming a standard office fixture. The document describing this program was
released as an SCS technical releas® TR i Comput er Program f
Formul ation Hydrologyo in 1982 (SCS, 1
program (version 83) dated 1986) at their own desk. Numerous minor modifications
and additions were made to TR for the next 12 years and several draft versions with
improvements had a limited distribution. In late 1998/iaTR-20 work group was
organized to develop ¢émnext generation of the program, suitable for triumphant entry
into the new millennium and utilizing the expanded capabilities of the latest new
computer technologigsvindows format)
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1.3 Model Overview

The major compnents of th&VinTR-20 System are shown in Figure 1. The program
components (rectangular boxes) are 1) the Controller/Editor which allows the running
of the other program components and the entry/editing of data f@vitileR-20

model, 2) thaVinTR-20 mocel which is the heart of the system and performs the
rainfall-runoff and watershed routing calculations, 3) the Data Converter which
transforms old TR20 input data to the new input format accepted by\helrR-20

model, and 4) the HERAS Reformatter whit transforms HEERAS output profile

data towWinTR-20 stream cross section data. The remaining rectaiwfia3 R-20

GIS Input Generator and FLOOD ECONOMICS) represent programs for which direct
links with theWinTR-20 system do not exist at this time andakhare not covered in

this manual.
TR-20 System Controller / Editor
* * ¢ ¢ * A
HEC-RAS Old TR-20 Displays
Output !  File Name : Local Local and
................................ File Name H H Land Soil Plots
H : : Use
I A
— Layer
v s .I;Epi': : —3»  Debug =——
Reformatter H TR-20
Converter i Input File
Soll + * : Name
Layer : L' 1 L | ] i
: —- Error
HEC-RAS Old TR-20 :
* Output Input v v
TR-20 GIS
: TR-20 TR-20
Input - - —
> ganptt I — > input —|  Model [ > Hydrograph
Land i Outside Project Ly Printed __
Use Legend : Scope Page
Ly =3» Data Flow
: Future ; ;
. Development | . Program Flow Etg:‘r{gmlc Elood
................................. - Eoon ——
Program File *
Graphics Flood (J
OQutput Economics

Figure 1.1: Win TR-20 System Diagram
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1.4 Capabilities and Limitations

WinTR-20 model is a storm event surface water hydrologic model applied at a
watershed scale @ meets these criteria:

Table 1.1: Win TR-20 Capabilities and Limitations

Variable Limits
Types of reaches Channel or Structure
Channel Manni ng @ n|.0051 1.00
Reach Routing MuskingumCunge
Sheet Flow Maximum Length 100 feet
Sheet FIl ow Manni ng].0051.00
Hydrograph Distribution Increment >= .01cfs
Runoff Curve Number 30-100
Weighted Curve Number 30-100

Features of old program that is no longer supported:

1. Capabilities associated with IPEAKS and PEAKS.IPEAKS was used in
conjunction with the modified Att-Kin channel routing where reach lengths
were made as long as possibienot available with the presentWin TR-20
model. PEAKS was used to obtain peak discharge values at intermediate
points between coss sections and/or structures. Reach length is less important
with the Muskingum-Cunge reach routing used in the present model and thus
the need to determine peak flow at points within a reach is no longer necessary.

2. The use of a rain table as a runoffable can be handled by changing affected
sub-area CN to 100, which converts all rainfall to runoff.

3. A separate Data Check program is no longer needed as data checking is done
within the Win TR-20 Controller/Editor model.

1.5 Minimum Data Requirements

WInTR-20 can handle complex as well as very simple problems such as determining the
peak flow for one watershed. Analysis of a simple problem can be set up with a few
records. These data includé/in TR-20 Identifier-Input Units Code, Output Units Code,
Minimum Hydrograph Value, and Watershed Descript®uly-Area-Sub-Area Identifier,
SubAreaReach Identifier, Sudrea Drainage Area, Suhrea Weighted Curve Number,
Time of Concentration (Tc Details), Select SAlea (Peak Output Code, Hydrograph
Output CodeTime Analysis Code, and Hydrograph File Code); Statm Analysis-

Storm Identifier, Gage Rain Table Identifier(Type I, Type 1(48), Type IA, Type Il, Type
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[1(48), Type lll, and Type NM (6'5), Gage Antecedent Runoff Condition (1, 2 or 3), 2
Yr 24-Hr Rainfdl. (See Example #1 in Chapter 4)

1.6 User Responsibility
Results from the model can be sensitive
ensure that all the input data (whether it is actually entered or imploded through default
values for lank data fields) is appropriate for the watershed and watershed conditions
being analyzed.

1.7 Overview of This Manual

This usero6és manual i's the pri maWinTR-pOi e c €
system. The manual is organized as follows:

e Chaptersi2 provide an introduction and overview\WWinTR-20 System, and
instructions on how to install and uninstall the software.

e Chapter 3 provides a quick overview of INnTR-20 System.
e Chapter 4 describes the input and output parameters in detail, and describes how t
developed usedefined tables

e Chapter Tescribes the TR0 Converter and gives a comparison of OldZ2Rand
present WinTR20.

e Chapter 6 describéww the HECRAS REformatter operates
e Chapter 7 describes how the HIRAS Reformatter operates.
e Appendix A contains a list of references.

e Appendix B contains a list of Errors and Warning Messages.
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Chapter 2 Installing of TR-20 System
2.1 Computker Requirements

The Controller/Editor is the one part of M#8nTR-20 system that is Windows® based
(Windows® 95/98, NT, 2000 or XP when tested) and therefore is sensitive to the
computer display environment. For begwing set the monitor resolution to 1024 x

768 and the number of colors to greater than 256. If your computer monitor will not
support these requirements, the software will also run with a resolution of 800 x 600
with 256 colors. The viewing quality mde diminished with this color selection as

the background color around variable names and other labels may not appear the sarr
as shown in the figures in this manual.

2.2 Installation Procedure

To install the software onto your hard disk des the following:

) Insert theWinTR-20 CD into the CD drive.

) The setup program should run automatically when the user clicks Uvinfi&-
20CD.

) If the setup program does not run, use the window explorer to stasttipexe
program from the CD.

) Follow the setup instructions on the screen.

The setup program will automatically create a program group oMie@R-20. The
WInTR-20 program will be listed under tiRrograms menu, which is located on the
Start menu.

2.3 Uninstall Procedure
To uninstall the software, do the following:

# From theStart Menu selectSettingsand therControl Panel.

# From theControl Panelfolder selecAdd/Remove Programs

# From the Tab marked dsstall/Uninstall select thaNVinTR-20 programand then
press theAdd/Removebutton.

# Follow the uninstall direction on the screen and the software will be removed from
your hard drive.
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Chapter 3 Users Overview

TheWinTR-20 Watershed Hydrology Model is an NRCS computer program developed to
predict the runoff resultinffom rainfall over a watershed. TRW&nTR-20 model is the

heart of the system and computes the runoff hydrographs, and performs channel and
structure routings for the watershed.

This chapter provides a quick overview of how a project is performedhétVinTR-20
software. Special topics on how M8nTR-20 Converter, and how to use-tme help are
also covered.

Contents

e StartingWinTR-20

e Steps in Using th&VinTR-20 System Controller / Editor

Starting a New Project

Using Data Section Name Lishdhe Main Window to Enter Data
Saving Input Data

PerformingWinTR-20 Calculations

Viewing and Printing Results

e WinTR-20 Converter

o HEC-RAS Reformatter

arwnE

3.1 StartingWinTR-20

When you run th&VinTR-20 Setup program, you will get a new group of progrartiscta
WinTR-20and a program icon call&inTR-20. TheWinTR-20 should appear in the
start menu unddPrograms. A shortcut can be created, and the icorV¥mTR-20 will
look like the following:

Figure 3.1: The WinTR-20 Icon for Windows
To StartWinTR-20 from Windows:

e Go toStart menu and select Programs, then saéict TR-20. Double click
on theWinTR-20 Icon

When you start up th&/inTR-20 program, th&/inTR-20 System Controller / Editor Main

Window appears as shown in Figure 3.2 (withDieclaimer StatementandNew User?
Click Here).
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w WinTR-20 System Controller / Editor

File Help

Disclaimer Newser? Overview
Statement Click Here Help Facilities

Getting Started
Figure 3.2: The WinTR-20 System Controller / Editor Main Window
Clicking on theNew Use? Click Here button ortheHelp button in the menu bar will

make the Overviews, Help Facilities and Getting Started Help Windows (Figuire3%3
available.

w Overviews Help

Figure 3.3: Overview Help Screen
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w, Help Facilities Help

Figure 3.4: Help Facilities Window Screen

w, Getting Started Help

Figure 3.5: Getting Started Window Screen

Clicking on the File button on the Main Window opens a menu that will allow the user to

start developing a dataqdsee Figure 3.6). After initiating the dataset the famou0R
main window is available:
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— File Menu
NewWinTR-20 File
Open Existing TR20 File
ReOpen Last Session

—View Menu ,— Plots Menu
Schematic (SE®yure 3.7)
Input File Graphics Output Window

Printed Page File

Covert old Data Error File

Import HEC-RAS Debug File
Hydrograph File

Local Land Use FloodEcon Filg

Local Soil / HSG

Save
Save As

Exit

= WinTR-"v Editor 2001 ~urrent File - C:\umdgisimdinterfaceltr204r20in.inp (=13
File View Run Plots Help

Alternate Analysis:
Dimensionless Unit Hydrograph:
Duration Increment:

X Global Output:
Input Hydrograph:
Rainfall Distribution:

X Stream Cross Section:

X Stream Reach:

X Storm Analysis:
Structure Rating:

X Sub-Area:

Time Analysis:

X WinTR-20: Version 1.0
Verification:

Run =~ Data Section Name to Enter Data
Performs Alternative Analysis:
Calculation Dimensionless Unit Hydrograph:

Help Ment
WinTR-20 System Diagram

Duration Increment:
Global Output:

Input Hydrograph:
Rainfall Distribution:
Stream Cross Section:
Stream Reach:

Storm Analysis:
Structure Rating:
SubArea:

WinTR-20 Version1.00
Verification:

Overview
Help Facilities
Getting Started

About Control / Editor

Figure 3.6: The WinTR20 System Controller / Editor Main WindoButton Bar
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Clicking onPlots on the menu bar of the main window brings the Graphic Output window
to the screenThe usemust therselect Graphic Typear Multiple Hydrographs. Graphic
Types includes Hydrograph, Peak Flow, and Time Analysis (Defattydrograph).

Multiple Hydrographs choices include None, Storm, Alternate and Location (the Default is
None).

w, Graphics Output Current File - C:\umdgisimdinterfacetr20itr20in.inp E]
Graphics Output:

Graphic Type:

Multiple Hydrographs:

Storm:

Alternzte:

Sub-Area:

Figure 3.7: Graphic Output Window

The WIinTR20 System Controller / Editor Main Window Button Bar (Figure 3.6) has the
following options:

File: This set up for file management. Options available under the File menu includes:
NewWiInTR-20 File, Open ExistinVinTR-20 File, ReOpen Last Session, Covert old
Data, Import HEERAS, Local Land Use, Local Soil / HSG, Save, Save As, and Exit.

View: The view menu currently includes: Schematic, Input File, Printed Page File, Error
File, Debug File, Hydrograph File, and FloodEcon File.

Run: This option is used to perform tN&inTR-20 calculations

Plots: The plots menu currently include&raphical Type (Hydrograph, Peak Flow, and
Time Analysis), and Multiple Hydrographs (None, Storm, Alternate, and Location).

Help: This allows the user to get a display showing help information aboW{¢ithER-20
System. Help files available under thelpdmenu include®VinTR-20 System Diagram,
Overview, Help Facilities, Getting Started, and About ContEditor (See Figures 3.3
3.5).
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Data Section Name to Enter DataThe data section name list includes: Alternate
Analysis, Dimensionless Unit Hydrogaa, Duration Increment, Global Output, Input
Hydrograph, Rainfall Hydrograph, Stream Cross Section, Stream Reach, Storm Analysis,
Structure Rating, SuBrea, Time AnalysisWinTR-20 Conversion, and Verification. By
clicking on a Data Name the user bringsthe window that allows data entry on the
corresponding windowNote: An X indicates some data entered for section.

3.2 Steps in Using theNin TR-20 System Controller / Editor
e Starting a NewVinTR-20 File
e Data Section Name to Enter Data
e Saving Data
o Paforming theWinTR-20 calculations

e Viewing and printing results

Starting a NewWinTR-20 File

Doubleclick on theWinTR-20 Icon. This will bring up th&VinTR-20 System
Controller/Editor window shown in Figure 3.9.

Figure 3.8: WIinTR-20 loon in Windows
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=, WinTR-20 System Controller / Editor

. Click Here |

Figure 3.9: The WinTR-20 Main Window

To start a new project, Click dfile menu on the maivinTR-20 System Controller /
Editor window andselect New Win TR-20File (Figure 3.10). This will bring up the
WinTR-20 Identifier window as shown irigure 3.11. Clicking on the Open Existing
WinTR-20 File or ReOpen Last Session menu choices will bring up/th&R-20
Identifier Window, which will contain (previously entered data). ClickhanChanges
(Clos@ or Accept Changes (Close)

wm, WinTR-20 Editor 2001 Current File - > Untitled <

MNew WinTR-20 File
Open Existing WinTR-20 File
ReOpen Last Session

Convert old Data
Import HEC-RAS

Local Land Use
Local Soil { HSG

Save

Save As
Alternate Analysis:
Exit 'DimensmhIess Unit erouraplr

'MnTR 2B:Version 1.0
Verification:

Figure 3.10: NewWIinTR-20 File Window
WInTR-20 User Guide 18 Revision Date:Jul23, 2004



WinTR-20 Identifier window allows the user o Changes or Accept Changesthe

Default Parameteyr$or Input Units Code (English dvetric), Output Lhits Code (English

or Metric), and the Minimum Hydrograph Value (the default is 0.0). Users are encouraged
to enter descriptive notes in the Watershed Description lines to help identify the files later.
Click No Changes (Closedr Accept ChangeqClose).

. WinTR-20 Identif Current File - > Untitled =

WinTR-20 Identifier:

Input Units Code:

Output Units Code:

Mini mum Hydrograph Value: “

Watershed Description:

WinTR-20 Identifier Window
Enter or edit general information about the input
data. Input units MUST be verified before entiy of
other information. Changing input units ONLY
changes units displayed on this and other editor
windows but DOES NOT convert previously entered

values from English to Metric or vice versa. Input
units code is interpreted by the WinTR-20 model to

make appropriate conversions when it is run Ho Changes Accept Changes
(Close) (Close)

Figure 3.11:WinTR-20 Identifier Window

Data Section Name List

The next step is to enter the necessary data. Choose from the data sectidisihpames
which consist®f Alternative Analysis, Dimensionless Widydrograph, Duration

Increment, Global Output, Input Hydrograph, Rainfall Distribution, Stream Cross Section,
Stream Reach, Storm Analysis, Structure Rating;Awa, Time Analysis, and

Verification. Selecting thBata Section Namedesired brings up data entry window for

that particular data.

Note: After the data are entered and accepted by the user, the user will see the X display

on the left side of the data section narXeindicates that there are some data entered
from the user. See Figur&.12 shown below.
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= WinTR-20 Editor. 2001, Current File - C:\umdgiskmdinterfaceltr20\tr20in.inp (=13
File View Run Plots Help

Alternate Analysis:
Dimensionless Unit Hydrograph:
Duration Increment:

X Global Output:
Input Hydrograph:
Rainfall Distribution:

X Stream Cross Section:

X Stream Reach:

X Storm Analysis:
Structure Rating:

X Sub-Area:
Time Analysis:

X WinTR-20: Version 1.0
Verification:

Alternate Analysis:
Dimensionless Unit Hydrograph:
Duration Increment:
Global Output:

Input Hydrograph:
Rainfall Distribution:
Stream Cross Section:
Stream Reach:

Storm Analysis:
Structure Rating:
SubArea:

Time Analysis:
WinTR-20 Versionl.0
Verification:

Data Section Name to Enter Data

Figure 3.12: Data Section Name to Enter Data Main Window

The basic data required for each of the optioos ftheWinTR-20 System Controller /
Editor for the Data Section Name to Enter Data Main Window (Figure B.a8)follows:

Note: The data entry windows that allow for entry and/or editing of input data contain
additional Help in the form of the informaih about the current window and information
about each variable to be entered. This Help is available by clicking the window or
variable name on the entry window. A Help box opens in the lower left corner of the entry
window and displays the window oarable name, its description and range of values (if
appropriate). Only window and variable names shoyellow have such help available.

(See Figure 3.13)
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=, fAlternate Anaylsis Current File - C:\umdgisimdinterfacelr20itr20in.inp [z]
Alternate Analysis:

Delete Curre

Click in appropriafe box on right fo add or edif 3 Sub-Area
or Reach for current alfernate. RIGHT click 2 Sub-Area or
Reach fo delefe.

Alternate Analysis Window
Enter or edit information about changes in the
watershed from the starting condition for creating
alternative watershed analyses. Changes can only
be made to the land areas {Sub-Areas] and the
stream system [Reaches). Alternative information is
cumulative such that the changes made to the first
alternate will also be in the second alternate along
with any alternate two specific changes. This
window contains only a summary listing of the
Sub-areas and Reaches that are changed with an

alternate. The actual modified Sub-area and reach
data are entered on the Sub-Area and Reach No Changes Accept Changes
windows that are called from this window. (Close) (Close)

Figure 3.13: Additional Help Window

Alternat e Analysis:

To enter alternativeralysis data, click on th&lternat e Analysis from the data section
name list (Figure 3.6). Once the alternative analysis is selected, the Al#enaitsis

Data Editor window will appear as shown in Figure 3.14 (your alternative analysis editor
will come up with a blank window until you have entered the alternative analysis data).

Note: Changes can only be made to the land areasA®als) and the stream system
(Reaches).

To generate the alternate analysis for the model, do the following steps:

1. EnterAlternate Identifier . Hit Enter

2. EnterAlternate Description. Hit Enter

3. Enter theSub-Areas and / or Reache$o be changed (the actual data modifying-Sub
Areas and Reaches data are entered on thé\&a#s and Reach windows that dzn

calledfrom this window).

4. Click onAccept Changes (Close)utton when done for the interface to accept the
data.

5. Also, the user could delete the current alternatelibiting on Delete Current
Alternate then repeating steps one through four as desired.
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=, fAlternate Anaylsis Current File - C:\umdgis\mdinterfacelr20itr20in.inp [Z]
Alternate Analysis:

Delete Curre

Click in appropriate box on right fo add or edif 3 Sub-Area
or Reach for current alfernate. RIGHT click 2 Sub-Area or
Reach fo delefe.

Alternate Analysis Window
Enter or edit information about changes in the
watershed from the starting condition for creating
alternative watershed analyses. Changes can only
be made to the land areas {Sub-Areas] and the
stream system [Reaches). Alternative information is
cumulative such that the changes made to the first
alternate will also be in the second alternate along
with any alternate two specific changes. This
window contains only a summary listing of the
Sub-areas and Reaches that are changed with an

alternate. The actual modified Sub-area and reach
data are entered on the Sub-Area and Reach No Changes AceeptChanges
windows that are called from this window. (Close) (Close)

Figure 3.14: Alternate Analysis Window

Dimensionless Unit Hydrograph:

To enter dimensionless unit hydrograph data, click oitheensionless Unit

Hydrograph from the data section name list (Figure 3.6). The Dimensionless Unit
Hydrograph window will ppear as shown in Figure 3.15 (your dimensionless unit
hydrograph editor will come up with a blank window until you have entered the
Dimensionless Unit Hydrograph Data). Any data entered here will be used in lieu of the
standard dimensionless unit hydragh.

Note: If the SCS standard dimensionless unit hydrograph is desired then no data should |
entered on this window.

To generate the dimensionless unit hydrograph for the model, do the following steps:
1. Enter theDimensionless Unit Hydrographi the frst point for the dimensionless
unit hydrograph starts with zero and the last point should also be zero. Maximum

point values should be 1.0.

Note: Click grid cell to edit previously entered data. Right click to insert or delete
a value.

2. Display Data button becomes visible when data has been enteeedigure3.15)

3. Click onDisplay Databutton to view the dimensionless unit hydrogaph plot. An
example of the Dimensionless Unit Hydrograph window is shown in Figure 3.16.

4. Also, the user could delete current dimensionless unit hydrograplchgking
on Delete DimHyd.
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5. Click onAccept Changes (Closeutton when done for the interface to accept the
data.

& Unit Hydrograph Current File - C:A\TR20_Beta_Test\DataSetslalts.inp [g

Dimensionless Unit Hydrograph:
Dimensionless Hydrograph Points:

0.82 093 083 A

Click grid cell fo edif previously enfered dafa. RIGHT click | ==
fo inserf or delefe 2 value. . 098 | 1086 0-78
048 038 0.33

0207 | 0474 | 0147
Dimensionless Unit Hydrograph Window 0.091 0.077 0.066

Enter or edit infonnatiop for a dimensionless unit 004 | 0034 0.029

hydrograph to use in WinTR-20 for hydrograph T

generation. If the SCS standard dimensionless 0018 | 0015 0.013

unit hydrograph is desired then no data should be 0008 | 0.007 0.008

entered on this window. Any data entered here 0003 = 0002  0.001

will be used in lieu of the standard dimensionless
unit hydrograph
Display Data
Ho Changes Accept Changes
Close Close

Figure 3.15:Dimensionless Unit Hydrograph Window

File Edit Help
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DIMENSIONLESS TIME alts.inp

Figure 3.16: Display Datai Dimensionless Unit Hydrograph
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Duration Increment:

Data should only be entered on the Duration Increment window if Flood Economics outpu
is desired fronWinTR-20. Selecting Yes as the default reach Flood Economic file code
(Global Output Windw) , or Yes or Blank as the reach Flood Economic file code (Stream
Reach Window) will place peak flow and Duration Increment results in the Flood
Economics file (***.ecn). To enter duration increment déta user clicks oDuration
Increment on the dataection name list (Figure 3.6). Once the duration increment is
clicked, the Duration Increment Data Editor window will appear as shown in Figure 3.17
(your alternative analysis editor will come up with a blank window until you have entered
the durationncrement data). To generate a Flood Economic output file from the model, do
the following steps:

1. Select theDuration Units i either in Hours or Days.
2. Enter thel® Duration in hour. Hit Enter
3. Enter the2"™ Duration in hour. Hit Enter
4. Enter the3™ Duration in hour. Hit Enter

5. Click onAccept Changes (Closefpr the interface to accept the data.

w. Duration Increment Current File - C:XTR20_Beta_Test\Da... [Z]
Duration Increment:

Duration Units: o

1st Duration:

Enter or edit duration data for use in

generating Flood Econ [***.ecn) 3rd Duration:
output from WinTR-20. Data should

only be entered if Flood Economics

output is desired from WinTR-20 Ho Changes Accept Changes

Buration Increment Window 2nd Ouration: -

Figure 3.17: Duration Increment Window

Global Output:

To enter the global output, the user clicksGlobal Output in the MainWindow (Figure

3.6). Once this is selected, the Global Output window will appear as shown in Figure 3.18
(your global output editor will come up with some selected default values). To generate
the global output for the model, do the following steps:
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1. Enter theHydrograph Print Precision’ Number of decimal places to use for
hydrograph flows in page formatted output. Hit Enter (Blank indicates the default
value tol)

2. EnterMinimum Hydrograph Display Flow 1 Value of the smallest hydrograph flow
point shown for hydrograptiows in page formatted outpuit Enter (Blank indicates
the default value 0.5 cfs)

3. EnterPrint Time Incrementi Time increment between hydrograph poihig.Enter
(Blank indicates the default value of the hydrograph generation time increment)

4. SelectPeak Output Codefor SubArea andReach Default values for both amgo).
SelectingYeswill produce Peak values for all S#tvea and Reaches.

5. SelectHydrograph Output Code for SubArea and Reach (Default values for both

are No). Selectinyeswill produce Peak values for all Stkrea and Reaches.

6. SelectTime Analysis Output Codefor SubArea and Reach (Default values for both
areNo).

7. SelectHydrograph File Code for SubArea and Reach (Default values for both are
No). Selectingyeswill produce Peak Jaes for all SubArea and Reaches.

8. SelectFlood Economic FileCode for Reach (Default valueNk) .

Yedb f s & |

then Duration Increment data must be entered.

9. Click onAccept Changes (Closefpr the interface to accept the data.

w Global Output Current File - C:XTR20_Beta_Test\DataSetsialts.inp

WiInTR-20 User Guide

Global Output:

Hydrograph Print Precision:

Mini rmurm Hydrograph Display Flow:

Print Time Increment:

Default Peak Output Code:

Default Hydrograph Output Code:
Default Time Analysis Output Code:
Default Hydrograph File Code:

Default Flood Economics File Code:

Global Output Window
Enter or edit data related to hydrograph display in
WinTR-20 output along with desired default output
codes for sub-area and reach data. The default
output codes are used where sub-area or reach
output codes are left blank in the individual
sub-area and stream reach data entered elsewhere.

EEX

Ho Changes
Close,
Accept Changes
Close,

Figure 3.18: Global Output Window
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Input Hydrograph:

To enter input hydrograph data, click on thput Hydrograph from Main Window
(Figure 3.6). Once the input hydrograph identifier is selected, the Input Hydrograph
window will appear as shown in Figure 3.19y input unit hydrograph editor will come
up with a blank window until you have entered the input hydrograph data).

To generate the input hydrograph for the model, do the following steps:

1.

10.

11.
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Enterinput Hydrograph Identifier - Unique alphanumeric stringentifying the
hydrograph. Hit Enter.

EnterInput Hydrograph Reach Identifier i Alphanumeric string identifying the
upstream end of the reach where the hydrograph will be addesl must match
a Reachldentifier in the Stream Reach Data Hit Enter.

Enterinput Hydrograph Start Time i Time of the first input hydrograph point.
(Blank indicates 0.0 hour). Hit Enter.

Enterinput Hydrograph Time Increment i Time increment used between the
input hydrograph points (should be greater than 0.0). HirEnte

EnterInput Hydrograph Drainage Area (square miles or square kilometeirs)
Associated with the source of the input hydrograph. (Blank indicates the value is
0.0). Hit Enter.

Enterlnput Hydrograph Base Flow (cubic feet per second or m3/sé&c)
Associded with the source of the input hydrograph. (Blank indicates 0.0). Hit Enter

Enter thelnput Hydrograph Flows in cfs.
Display Databutton should now be visible.

Click onDisplay Databutton to view the input hydrograph plot. An example of
the Input Hglrograph plot is shown in Figure 3.20.

Also, the user could delete the current input hydrograptlitking on Delete
Hydrograph then repeating steps one through nine as desired to enter a new input
hydrograph.

Click on Accept Changes(Close for the inerface to accept the data.

26 Revision Date:Jul®3, 2004



= Input Hydrograph Current File - C:XTR20_Beta_Test\DataSets\alts.inp E”ﬁ]@

Input Hydrograph:
Delete
Hydrograph
s s g EXNEEE| o o i
Increme:

Input Hydrograph Idertifier

Inpit Hydrograph Storm EAN o .
|dertifier Input Hydrograph Drainage

Area

Inpit Hydrograph Start Time
Inpit Hydrograph Base Flow

Input Hydrograph Fi

Click grid cell fo edif previously enferced dafa.
RIGHT click fo inserf or delefe 2 value.

Display Data
Ho Changes Accept Changes
Close Close

Figure 3.19: Input Hydrograph Window

= Input / Output Plots
File Edit Help
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E

TIME (hr) alts.inp

Figure 3.20: Display Data’ Input Hydrograph
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Rainfall Distribution:

Rainfall distribution can be either an actual storm or dimensiosjggheticstorm. To

enter rainfall distribution data, click dtainfall Distribution from the Main Window
(Figure 3.6). Once the rainfall distribution is selected, the Rainfall Distribution window
will appear as shown in Figure 3.21 (your rainfall distributioticedvill come up with a
blank window until you have entered the rainfall distribution data).

To generate the rainfall distribution for the model, do the following steps:

1. EnterRain Table Identifier i Unique alphanumeric string identifying the Rain
Table. Be sure that the identifier name is different from any of the-inustiandard
rainfall table identifiergsee table 3.1 belowHit Enter.

2. EnterRain Table Time Incrementi Uniform time increment between rain table
points (hour).Hit Enter.

3. EnterMass Rainfall Pointsi First point must be zero and subsequent points must
be equal or increase. No blank fields are allowed within the rain table sequence.
Rainfall points are considered dimensionless. There are several rainfall
distributions buikin the program for users to select from (see T8hldRainfall
Distribution Builtin Tables below).These standardized rainfall distributions
should not be entered here.

Table 3.1: Rainfall Distribution Builtin Tables

Built-in Rainfall Identifier Desciiption

Type | NRCS Type Ii 24 hour storm

Type IA NRCS Type IAI 24 hour storm

Type NRCS Type Ili 24 hour storm

Type Il NRCS Type llli 24 hour storm

Type 1(48) NRCS Type 1(48) 24 hour storm

Type 11(48) NRCS Type 11(48) 24 hour storm

Type NM60 New Mexico Type IIAi 6071 24 hour storm|
Type NM65 New Mexico Type IIAi 651 24 hour storm
Type NM70 New Mexico Type IIAi 707 24 hour storm
Type NM75 New Mexico Type IIAi 751 24 hour storm

4, Display Databutton should be visible.

5. Click onDisplay Data button to view the rainfall distribution plot. An example of
the Rainfall Distribution window is shown in Figure 3.22.

6. Also, the user can delete the current rainfall distribution by clickmDelete
Distribution buttonthen repeating steps otteough five as desired to enter a new
rainfall distribution.

7. Click onAccept Changes(Close for the interface to accept the data.
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= Rainfall Distribution Current File - C:\TR20_Beta_Test\DataSets\alts.inp  [= |[B]
Rainfall Distribution:

Distribution
Rain Table Time Increment m

Click cell in grid fo edif previously
enfered dafa. RIGHT click fo insedf or
delefe z value.

Rainfall Points

Rainfall Distribution Window
Enter or edit rainfall distribution data

NM75 are built-in to the WinTR-20
model and should not be entered here

Display Data
Ho Changes Accept Changes
Close Close

Figure 3.21: Rainfall Distribution Window

=, [nput / Output Plots
File Edit Help

=IEEEERYCN

Rainfall Distribution - new

R "
H
1

10

om-ArrcTCOOR

reErTMZ—>D

TIME (hr) alts.inp

Figure 3.22: Display Data’ Rainfall Distribution
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Stream Cross Section:

To enter stream crosection data, click on thétream Cross Sectiorfrom the Main

Window (Figure 3.6). Once stream cross section is selected, the Stream Cross Section
window will appear as shown in Figure 3.23 (your streamssceection editor will come up
with a blank window until you have entered the rainfall distribution data).

To generate the stream cross section for the model, do the following steps:

1.

10.
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Enter theCross Section Identifieri Unique alphanumeric string ideflying the
cross section. Hit Enter

EnterBankfull Elevation i Elevation at the top of the lowest blank in the cross
section. Hit Enter.

EnterLow Ground Elevation i Elevation for lowest elevation in flood plain. The
ground elevation may be loweratt bankfull elevation. (Blank defaults to bankfull
elevation). Hit Enter.

EnterStream Identifier T Unique alphanumeric string identifying the stream
where the cross section is located. Leave blank if Flood Economics output is not
desired. Hit Enter.

EnterStream Statiori Valley station at the lower end of reach tisaepresented
by the cross section. Leave blank if Flood Economics output is not desired. Hit
Enter.

Enter the following variables for each cross secti@ross Section Elevation
(feet), Cross Section Discharge (cfs), Cross Section End Area (sq.ft.), Cross
Section Top Width (feet), and Cross Section Slope (dimensionless). Alse, HEC
RAS Reformatter takes the HERAS output file and develops ratiagable
formatted folWIinTR-20. (SeeChapter6).

Display Databutton should now be visible.

Click onDisplay Databutton to view the cross section plot. An example of the
Cross Section plot is shown in Figure 3.24.

Also, the user could delete the current stream cross section by clickihg
Delete Cross Sectiomutton then repeating steps one through eight as desired to
enter a new stream cross section.

Click onAccept Changes(Close for the interface to accept the data.
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w, Stream Cross Section Current File - C:XTR20_Beta_Test\DataSets\alts.inp

Stream Cross Section:

tion Discharge
ction End Area

tion Top Width
tion Friction

Stream Cross Section Window
Enter or edit channel routing
discharge/storage rating data. The Stieam
Cross Section ldentifiers entered should also
appear as Reach Cross Section ldentifiers
with the Stream Reach data. Rating point
information is sorted by increasing elevation
as it is entered.

EEX

35 | 35
65. | 42
105 49
139. | 54
189. &7
223. | B1.
o 2et | <Boe |
. 319, 86. g

Click row in grid fo edif previously enfered dafa.
RIGHT click fo delefe row.
Display Data
Ho Changes
Close]

Accept Changes
Close!

Figure 3.23: Stream Cross Section Window
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Figure 3.24:Display Data- Cross Section Plot

31

Revision Date:Jul3, 2004




Stream Reach:

Recall that the term AReacho Tagnteristreans t o
reach data, click on th&tream Reachfrom the Main Window (Figure 3.6). Once the
streanreach is selected, the Stream Reach window will appear as shown in Figure 3.25
(your stream reach editor will come up with a blank window until you have entered the
stream reach data).

To generate the stream reach for the model, do the following steps:

1.

WiInTR-20 User Guide

Enterthe Stream Reach Identifieri Unique alphanumeric string identifying the
stream reach. AOutl eto i s not accept

EnterStream Receiving Reach Identifiei Nameof the reach directly
downstream from the Stream ReadRiitifier. Must match another Stream Reach
Identifier or enter OUTLET if reach flows directly to the watershed outlet.

EnterReach CrossSection Identifier i Name of the cross section data to use with
this stream reach. Also, identifier must match as€®ection ldentifier in the
Stream Cross Section Datheave blank if the Reach Structure Identifier is
entered and there is no split flow

EnterReach Structure Identifier i Name for a structure that occurs in the stream
reach. Enter only if there &structure in the reacii.he structure entered the
identifier must match a Structure Identifier in the Structure Rating Dagave

blank if Reach Cross Section Identifier is entered.

EnterReach Channel Lengthi Length of the channel in the reacheave blank if
theReach Structure Identifier is entered.

EnterReach Valley Lengthi Length of the valley flow path in the reach. Leave
blank if Reach Structure Identifier is entered and blank will default to Reach
Channel Length. Note: If the Reachdbhel Length is same as the Reach Valley
Length then only entered Reach Channel Length.

SdectReach Peak Output Codé Code to output Reach Peak flow data to printed
page fil e. AcYes iNoa b IBankv & | uBlsamak ed &f a
Default Reach Peak Output Code (Global Output).

SelectReach Hydrograph Output Codei Code to output Reach Peak Flow and
Hydrograph data to printed page file. Acceptable valueBYarsd, fiNOO or
fiBlanko. Blank defaults to Default Reach Hydrograph Ouode Global
Output).

SelectReach Flood Economics File Codé Code to output Reach Flood
Economics data to Flood Economics file. Acceptable valueSyYa®, iN0O or
fiBlanko. Blank defaults to Default Reach Flood Economics File Code (Global
Output). If seletediiYeso, then Duration Increment data must be entered.
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10.

11.

12.

13.

14.

15.

16.
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EnterSplit Flow Reach Identifier i Name must match a Stream Reach Identifier
in Stream Cross Section Data that receives the split flow at the upstream end or
enter OUTLET if split flows directly tthe watershed outlet. Leave blank if split
flow is diverted out of the watershed.

EnterSplit Flow Cross Section Identifieri Name must match a Cross Section
Identifier in Stream Cross Section Data. Leave blank if split flow is determined by
Starting lit Flow and/or Ending Split Flow or by drainage area fraction.

EnterStarting Split Flow i Starting flow for water in the split flow to the reach or
diversion. Must be blank if Split Flow Cross Section Identifier is entered.

EnterEnding Split Flow i Ending flow of water in the split flow to the reach or
diversion. Must be blank if Split Flow Cross Section Identifier is entered and also
may be blank if there is no upper limit when using Starting Split flow.

EnterSplit Flow Drainage Areai Estimatedraction of an accumulated drainage
area that will go with the split flow reach or diversiorhis should be most
relective for the storm of interest.

Also, the user could delete the current Stream Reach by clickibglete Reach,
then repeating stese through fourteen as desired to enter and select a new
stream reach.

Click onAccept Changes Close for the interface to accept the data.

m, Stream Reach Current File - C:\TR20_Beta_Test\DataSets\alts.inp
Stream Reach:

-Delete Reach
= h

Strea; ch Idertifier:

Reach Peak Output Code:
h Hydrograph Output Code:
Reach Time Analysis Code:

Reach Hydrograph File Code:

Split Flow ction ldentifier:
Stream Reach Window

Enter or edit stream reach flow path data Starting Split Flow:
Each reach must have a Stream Receiving
Reach Identifier ([or OUTLET) which defines Ending Split
the watershed flow pattein. A reach Cross
Section Identifier or Structure Identifier must
also be entered. In the special case where a
split flow occurs at the downstieam end of a
reservoir, both Cross Section and Structure
Identifiers are required. Any Reach output
code left Blank will use the default value from

Global Output data Ho Changes Accept Changes
Close) Close]

Split Flow Dr

Figure 3.25: Stream Reach Window
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Storm Analysis:

To enter storm analysis data the user cligkSmrm Analysisfrom the Main Window

(Figure 3.6). Once the storm analysis identifier is selected, the Storm Analysis window
will appear as shown in Figure 3.26 (your input storm analysis editor will come up with a
blank window until you have entered thimrm analysis data).

To generate the storm analysis for the model, do the following steps:

1.
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EnterStorm Analysis Identifier - Unique alphanumeric string identifying the
storm to analyze.

EnterRain Gage Identifier - Alphanumeric string identifyinghe rainfall event
characteristics to use in parttbe entirewatershed for a storm. Leave blank if

only one rain gage is used for the entire watersiéuds identifier can be used to

help designate the subarea(s) tha are exposed to different raimbaihes, starting
times, distributions, and/or antecedent runoff conditions than other subarea(s) for
the same storm identifier, if applicable (usually done only for calibration purposes).

EnterGage Starting Point- Starting time for the rainfall at thain gagdD for the
given stormD. Blank indicates 0.0 hr.

EnterGage Rainfalli Depth of the rainfall at the rain gafie for the given storm
ID. Leave blank if Rainfall Distribution represents an actual storm.

EnterGage Rain Table Identifieri To identify the rain distribution at the rain
gagelD for the stormD. Gage Rain Table Identifier must match a Rain Table
Identifier in Rainfall Distribution.

EnterAntecedent Runoff Conditioni Antecedent runof€ondition toapply to
runoff curve numbers ithe watershed areas that use the Rain Gage Identifier.
Acceptable values are: Dry, 2-Average, and -3Vet. (Blank indicates 2)Based
on procedure described in NEH part 630, Chapter 11.

Enter2-Yr 24 Hr Rain i Rainfall amount attributed to the 2yr Bdur event.
Needed for computing sheet flow portion of sarea Tc. Leave blank if no sheet
sub header records are included either with-Srdas or Alternate Area

Click on Accept Changes(Close for the interface to accept the data.
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= Storm Anaylsis Current File - C:\TR20_Beta_Test\DataSets\alts.inp
Storm Analysis:

Repeaf the following for each Storm Ideatifier and Rain Gage ldenfifier combination
Storm Identifier: m Rain Gage Id Rain Table Id

Rain Gage ke 3 Type |
Identifier: - B 9 Typel

BGage Starting Time: | < . Type |
X Type |
Type |
Gage Rain Table 2! b Type |
Identifier: .- B Type |

Gage Rainfall:

Gage Antecedent
Runoff Condition:

- -Hr Rainfall:
AR ink cow in grid fo edif previously eafered data. RIGHT

Storm Analysis Window click fo delefe row.
Enter and edit information on storms and rain gages
A blank Rain Gage ldentifier is acceptable and can be

Y1 24-Hr rain is only used in computing the
low portion of time of concentration. [f time of

she

CO tion values are entered directly for all

sub-areas then this field may be left blank. Ho Changes Accept Changes
Close! Close|

Figure 3.26: Storm Analysis Window

Structure Rating:

To enter structureating data, click on th8tructure Rating from Main Window (Figure
3.6). Once the structure rating identifier is selected, the Structure Rating window will
appear as shown in Figure 3.@/our input structure rating editor will come up with a
blank window until you have entered the structure data).

To generate the structure rating for the model, do the following steps:

1.

2.
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EnterStructure Identifier T Unique alphanumeric string identifig the structure.

EnterStructure Starting Elevation i Starting elevation for routing hydrograph
through the structure. Blank defaults to base flow discharge elevation.

EnterStructure Elevation i Elevation of one point on the structure elevation
dischargestorage relationship. Each structure elevation must increase from one
line to the next.

EnterStructure Dischargei Dischargefor the elevatiorpointjust referencedn
the structure elevatiedischarge storage relationship. Value for lowest elevat
must be zero. Structure discharge must increase with elevation.
EnterStructure Storagei Storage Voluméor the elevatiorpointjust referenced
on the structure elevatiedischargestructure relationship. Value of the lowest
elevation must be zerdtructure storage must increase with elevation.
Display Databutton should now be visible.

Click onDisplay Databutton to view the structure rating plot. An example of the
Structure Rating plot is shown in Figure 3.28.
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8. Also, the user could dete the current structure data by clickingtio@Delete
Structure button then repeating steps one through eight as desired to enter a new
structure rating table.

9. Click on Accept Changes(Close for the interface to accept the data.

w, Structure Rating Current File - C:XTR20_Beta_Test\DataSets}... E]@
Structure Rating:

Structure Idertifier: st[:'zlcettuere

Structure Starting Elevation:

Elevation | Discharge | Storage A
713 0 o 3
715.25 154 138
718 28 1.94
717 996 2.98

Click row in grid fo edif previously enfered dafa.
RIGHT click fo delefe row.

Display Data
Ho Changes Accept Changes
Close: Close;

Figure 3.27 Structure Rating Window
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Figure 3.28:Display Data Structure Rating
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Sub-Area:

To enter sukarea data, click on theub-Area from Main Window (Figure 3.6). Once the
subarea identifier is selected, the S@ikea window will appear as shown Figure 3.29
(your input sukarea editor will come up with a blank window until you have entered the
subarea data).

To generate the stdrea for the model, do the following steps:
1. EnterSub-Area Identifier T Unique alphanumeric string identifyingetlsubarea.

2. EnterSub-Area Reach Identifieri Alphanumeric string identifying the upstream
end of the reach where the runoff from the-auka will be added. Must match a
Reach Identifier in the Stream Reach Data. Enter OUTLET Hased joins the
stream system at the watershed outlet.

3. EnterSub-Area Rain Gage ldentifieri Alphanumeric string identifying the
rainfall gage to use for the sabea. Must match the Gage ldentifier in Storm
Analysis data. Blank is acceptable if it matches a Gage Identifie

4, EnterSub-Area Drainage Areai Drainagearea (sg.mi.associated with the sub
area. Leave blank (and also leave the-8rda Weighted Curve Number blank) if
the area will be accumulated frahe Detailed Land Area data records (See Figure
3.28).

5. Ente Sub-Area Weighted Curve Numberi Weighted Runoff Curve Number
from the subarea of the watershed. Leave blank (and also leave thArgab
Drainage Area blank) if the weighted curve number will be computedtirem
Detailed Land Area data records (SéguFe 3.30).

6. EnterSub-Area Time of Concentrationi Time for runoff to travel from the
hydraulically most distant point in the sabea to the subrea outlet. Leave blank
if the value will be computed from the detailed Sheet, Shallow, and Channel
recorcs (See Figure 3.32).

7. SelectSub-Area Peak Output Codei Code to output Sulrea Peak Flow data to
printed page fil eYe® Nafc eBmbkdib| eBV ahbked
to Default SubArea Peak Output Code (Global Output).

8. SelectSub-Area Hydrograph Output Code 1 Code to output Subrea
Hydrograph and Peak Flow data to printed page file. Acceptable valués ese:
fiNoo or fiBlanko. Blank defaults to Default Sedsrea Hydrograph Output Code
(Global Output).

9. SelectSub-Area Time Analysis Cocei Code to output Suldrea Time Analysis
data to printed pageYdn , Nl BeaAkdeptBa@l
defaults to Default Surea Time Analysis Code (Global Outpuf)ime analysis
displays the duration of flow, specified by theges percent of peak) in the time
analysis data.
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10.

11.

12.

13.
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SelectSub-Area Hydrograph File Codei Code to output SuArea Hydrograph
data to hydrograph fYe®eNodi @lenkd.pt abll aen
defaults to Default SuArea Hydrograph File Cod&(obal Output).

Land Use Detailsbuttonshould visible if the user has nto entered data in the Sub
area drainage or weighted curve number boxes

Tc Detail buttonshould bevisible if the user has not entered data in the-8ida
Time of Concentration bo

w Sub-Area Current File - C:X\TR20_Beta_Test\DataSetslalts.inp
Sub-Area:

Sub-Area ldertifier: F"“"’ _—n
Sub-Area
Sub-Area Reach Identifisr:

Sub-Area Rain Gage Idertifier:

Sub-Area Drainage Area:

Sub-Area Pesk Output
Code:

Sub-Area Weighted Curve Number: “ ey o o
! Sub-Area Hydrograp

Sub-Area Time of Concertration: Output Code;

Sub-Area Time Analysis
Sub-Area Window Code:

Enter or edit sub-area data. The sub-area drainage
area and runoff curve number can be entered
directly or details for their computation by
WinTR-20 can be entered by clicking on the Land
Use Details button. Also the time of concentration
can be entered directly or the details can be
entered by clicking the Tc Details button. The
detailed entry buttons are only available for

sub-areas that have not had the information Ho Changes Accept Changes
entered directly on this window Close Close

Sub-Area Hydrograph File
Code:

Figure 3.29: SubArea Window

To enter land use details data, click onlthed Use Detailsbutton. Once land

use detagtis selected, the Land Use Areas window will appear as shown in Figure
3.30(your land use areas editor will come up viatank window until you have
entered the land use areas data).

a. EnterSub-Area Identifier i Unique alphanumeric string identifying the sub
area nameTo verify that this is the sulairea intended for land use detailing.

b. EnterLand Use Area Drainage Area Drainage area associated with the land
use and hydrologic soil group (HSG) for the suba. Click on the appropriate
Land Use and Hydrologic Soil Group area box then enter the specific area
(sg.mi.) if the input units selected as English in WirdBRmainwindow.

c. EnterLand Use Area Hydrologic Soil Group (HSG)i Hydrologic Soil Group
for the land use area of the sakea. Acceptable values are A, B, C, orhe
user has the option of defining their own land uskamsociated curve numbers
based on hyaiogic soil group. This is doneabk on the WinTR20
Controller/Editor screen. Click on File, thean Local Land Use. Then put in the
appropriated user defined curve numbers for Hydrologic Soil Group A, B, C
and D for the four boxes. When complete, cbickAccept Changes (Close).
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This user defined Local Land Use data is then available on the Land Use
Details routine for Suti\rea data input.

d. TheDisplay Local Soilsbutton is visible. By clicking on this Display Local
Soil button, the Display Local SEHSG window will appear as shown in
Figure 3.31 (the user is able to determine the Hydrologic Soil Group (HSG) that
is associated with vexussoils).

e. To return back to thBub-Area window editor, by click on Return to StArea
button.

f. Also, the usecould delete the curreub-Area (Land Use) by clicking on
Delete Land Use Detaildutton then repeating steps 13 a. through 13 f. as
desired to enter new Sifrea.

14.  Click onReturn to Sub-Area button to get back to Sthrea window editor.

b-Area Land ¢ e e 0_Beta e DataSe a D L]
tigle 2 o ¢
Delete Land
new ha Use Details

Local Curve Number ldentifiers and curve numbers can be added fo grid using Local Land Use enfry on
main window File pull dowa.

Area Drainage

Land Use #rea Idertifier aaea N B area [ carea || Dares |2
Open Space (Poor) 68 73 26 83
Open Space (Fair) 43 69 73 84
Open Space (Good) 39 61 74 80
Impervious a8 98 88 98
Roads [Paved) 98 98 98 98
Roads [Paved widitch] 83 83 92 93
Roads [Gravel ) 76 85 89 91
Roads [Dirt) 72 82 87 83
Urban Desert (Natural ) B3 77 85 88
Urban Desert (Artificial ) 96 96 96 sV

Land Use Area Drainage Area
Drainage area associated with the land use and hydrologic soil group for
the sub-area

Range - > 0.0

Return to
Sub-Area

Figure 3.30: Land Use Areas Window
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im. Display Loacal Sail/HS

Soil ldertifier

AaEbab
Baahi=h
Caballo
==y

Dabnew

Ezchu=

Fabiu=
Saasta

Haar

[E="Tu]
Jd=abu
Faalualua

Fmm(oo|mo|Fom oo

Figure 3.31Display Local Soil/HSG Windows

15. ToenterTime of Concentration data, click on th@c Details buttonfrom the Sub
Area window editor Once the Tc detail is selected, the Time of Concentration
window will appear as shown in Figure 2.8/our Time of Concentration editor
will come up witha blank window until you have entered the time of concentration
data). The Time of Concentration analysis performed here is based on the velocity
method described WINnTR-55.

a. The currenSub-Area Identifier name will appear on the Time of
Concentration window.

b. EnterSheet Flow Lengthi Length along sheet flow path for sabea.
Generally, beyond 100 feet the flow becomes concentrated flow. Therefore,
sheet flow lagth is limited to 100 feet (30m).
Note: 2yr rainfall for Sheet Flow is entered with Storm Analysis.

c. EnterSheet Flow Slopé Slope along the sheet flow path for the-suba.
(length/length or dimensionless).

d. EnterSheet FI ow iMRoughnescgeffigient@n) to use with sheet
flow path for the sutarea. Leave blank if Sheet Flow Surface is entered. If
blank and Sheet Flow Surface is also blartke default value to 0.15\ote
that these are significantly greater values than those usegda channel flow.

e. SelecttheSheet Flow Surfacé Code representing the sheet flow path surface

with the acceptable pul o wn v al ues. Leave bl ank
is entered.

WInTR-20 User Guide 40 Revision Date:Jul3, 2004



WiInTR-20 User Guide

Sheet Flow Surface Code

Values

A - Smooth Surface

0.011

B - Fallow (no residue)

0.05

C - Cultivated < 20% residut

0.06

D - Cultivated > 20% residu

0.17

E - GrassRange, Short

0.15

F - Grass, Dense

0.24

G - Grass, Bermuda

0.41

H - Woods, Light

0.40

| - Woods, Dense

0.80

J- Range, Natural

0.13

EnterShallow Concentrated Flow Lengthi Length along shallow
concentrated flow path for stdrea.

flow path forthesubarea.

concentrated flow path surface with the acceptabledmvin values.

Acceptable values are:

P - Paved

EnterChannel Flow Lengthi Length alonghechannel flow path for sub

area.

U - Unpaved

. EnterShallow Concentrated Flow Slopé Slope along shallow concentrated

. SelectShallow Concentrated Flow Surfacéd Code representindné shallow

EnterChannel Flow Slopei Slope along the chael flow path for sufarea.
Leave blank if channel flow velocity is entered.

EnterChannel

: MainRo unggh nilensos coef f i ci
flow path for the suarea. Blank defaults to 0.04.

ent

EnterChannel Flow End Areai Channel flow pathltannel cross sectional
area to use for the swyea.

use for the suarea.

Leave blank if End Area and Wetl Perimeter are entered.

. EnterChannel Flow Wetted Perimeteri Channel flow wetted perimeter to

. EnterChannel Flow Velocityi Channel flow velocity to use for the sabea.

. Theuser could delete the current time of concentration by clickirgedete

Tc Detailsbutton then repeating step8 a.through20 n.as desired to enter
new time of concentration.
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20.

p. Click onReturn to Sub-Area button to retun SubArea Window.

= Time of Concentratio Current File - C:\TR20_Beta_Test\DataSetstalts.inp E]@
Time of Concentration:

Sub-Area Idertifier: ng:;t:":c
End Area Wetted

Length Slope Manning n Peri meter

Yelocity.
Flow S e

Return to
Sub-Area

Figure 3.32: Time of Concentration Window

Click on Accept Changes(Close for the interface to accept the data.

Time Analysis:

Time Analysis yieds the duration of flow for the user specified percentage of peack flow or
theduration that flow depth has exceded a user specified elevations in either a stream
reache or structurelo enter time analysis data, the user clickJiome Analysisfrom the

Main Window (Figure 3.6). Once time analysis is selected, the Time Analysisw

will appear as shown in Figure 3.3B€time analysis editor will come up with a blank
window untildata has been enteredyotethat in order to view the results of Time

Analysis, the user must click on the Time Analysis doce box for eitheAB#or Stream
Reach as appropriate.

To generate the time analysis data for the model, do the following steps:

1.

WiInTR-20 User Guide

EnterMaximum Flow Percentagei Percent of stream reach peak flow to be used
for the time analysis determination. Maximum of 4 different @etages may be
entered, and at least one must be entered. (Flow percentages will be sorted from
lowest to highest for output)

EnterElevation Incrementi Height (devatior) above base elevation (Low

Ground Elevation for Stream Cross Section Data oriS¢glevation for Structure
Rating Data) to be used for elevation time analysis determination. Maximum of 4
different elevations may be entered and at least one must be entered. (Elevation
increments will be sorted from lowest to highest for output)
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3. Click onAccept Data then Closdor the interface to accept the data.

w, Time of Concentratio Current File - C:XTR20_Beta_Test\DataSets\alts.inp B@
Time of Concentration:

’ Delete Tc
Sub-Area Idertifier: e I Details

. End Area
Length Slope Manning n

Return to
Sub-Area

Figure 3.33: Time Analysis Window

Verification:

To enter verification data, the user clicks\gerification from the Main Window (Figure
3.6). Once verification is selectate Verification window will appear as shown in Figure
3.34 (theverification editor will come up with a blank window urdihita has been
selected) The user checks the blank boxes to request a particular verification item. The
outputs of verification settions are printed out in the Debug file (*gilb
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w, Verification Current File - = Untitled <

Verification:

Unit Hydrograph . 1
WInTR-20 Run Idertifier Read

Duration Incre Read =tion Read
Global Output Re

Input Hydrographs Read
Rainfall Distribution mvateione

Runoff Curwve Numb
Area List
Stream
n Rating Table

Reference

Rainfall Distributions Used

Flow Duration Computations

Ho Changes Accept Changes
Close Close

Figure 3.34: Verification Window

Read Data Section Verification Tables

The first 15 items on the verification winddttrough Verfication Readgfer to the

reading of the data by the progra The output echoes the input and can be used as a
check for data correctness. There are a few items to be aware of that may be different fro
what was actually entered. If metric data was entered, values will be expressed as Englis
equivalents as atlata are saved withWinTR-20 in English units. For input fields that

were left blank, some may show the default for the field (if one exists) or it may show as a
7999 in the table indicating that a blank was interpreted for this field. Also some blank
fields may show ag999 indicating that the value entered was a blank. The data are listed
by using the data section names as headers. If the read box is checked in the Verificatior
window, and there is no entry for a particular data section, thabsestnot listed in the

debug file.
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Table 3.2: Verifications Tables
For all items, a check in the box mediYes0 and leaving the box blank meaiiso0.

Read Data Section Output in Debug File Check Box
Alternates Read Echo of input datafter read in and data Yes | Blank
conversion. is No

Dimensionless Unit Echo of input data after read in and data Yes | Blank

Hydrograph Read conversion. is No

Duration Increment Echo of input data after read in and data Yes | Blank

Read conversion. is No

Global Output Read Echo of input data after read in and data Yes | Blank
conversion. is No

Input Hydrographs Echo of input data after read in and data Yes | Blank

Read conversion. is No

Rainfall Distribution Echo of input data after read in and data Yes | Blank

Read converson. is No

Runoff Curve Numberg Echo of input data after read in and data Yes | Blank

Read conversion. is No

Stream Cross Sectiong Echo of input data after read in and data Yes | Blank

Read conversion. is No

Stream Reaches Read| Echo of input datafter read in and data Yes | Blank
conversion. is No

Storm Analysis Read | Echo of input data after read in and data Yes | Blank
conversion. is No

Structure Ratings Reaq Echo of input data after read in and data Yes | Blank
conversion. is No

SubAreas Read Echoof input after read in and data conversi¢ Yes | Blank

is No

Time Analysis Read Echo of input data after read in and data Yes | Blank
conversion is No

WInTR-20 Run Echo of input data after read in and data Yes | Blank

Identifier Read conversion is No

Verification Read Echo of input data after read in and data Yes | Blank
conversion is No

Storms and Rain Gage Output gives Storm ID, Rain Gage IDy2 Yes | Blank

Combinations 24hr Rain (if given), Rain starting time, Rain is No
amount, ARC, and Rain Table ID.

SubArea Tc Output gives SulArea: Flow Type, Zrr Rain, | Yes | Blank

Computations Length, Slope, Manni is No
Hydraulic Radius and Time.

SubArea CN Output gives Sutrea: SubArea Identifier, Yes | Blank

Computations Land Use Area Identifier, Hydlagic Soil is No
Group (HSG), Curve Number Land Use Areq
and the CN x Area Product.

Unique SubArea List | Output gives the number of Subtreas read Yes | Blank
from SubArea Data, the number of Sufreas is No
added from Alternate Data and lists the addg
SubArea Identifiers.

Cross Section Rating | Output gives the discharge, end area, and Yes | Blank

Table rating exponent M for cross sections. is No

WiInTR-20 User Guide
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Table3.2( conot

Pre-Processing
Verification Section

Output in Debug File

Check Boxes

Array Indexes /
Reference Identifiers

Output gives SulArea Identifier, Reach
Identifier, Reach Index, Rain Gage Identifier
and Rain Gage Index for Sulrea; The Reach
Identifier, Receiving Reach Identifier and
Index, Cross Section Identifier and Index
Structure Identifier and Index, Split Flow
Reach Identifier and Index and Split Cross
Section Identifier and Index for Reaches; the
Input Hydrograph Identifier, Input Hydrograp
Storm Identifier and Index for Input
Hydrograph; the Storm Identifier, theaGe
Rain Table Identifier and Index for the Storn

Blank
Yes | isNo

Rainfall Distributions
Used

Output gives the discharge, end area, and
rating exponent M for cross sections.

Yes | Blank
is No

Reservoir Emptying
Time

Indicateswhether to output Rsrvoir
Emptying Time Section data after read in an
data conversion

Yes | Blank
is No

Upstream Reach
Components

Output gives the Reach Identifier, the numbe
of SubArea, Input Hydrographs, and Reachg
the First and Last Array Indexes, and the Ari
Updream Index Reach Identifier. Code

indicating whether to output Upstream Reac

Yes | Blank
is No

Number of
Hydrographs

Output gives the operations (Generate, Rout
and Add), the Reach Identifier, the Reach

Array Indexes for hydrograph Storage, and
notes on Starting at X requires Y hydrograph
to be stored, and the Selected Starting Read
requires Z hydrographs to be stared

Yes | Blank
is No

Watershed Analysis
Steps

Output gives for each storm for each Operat
(Generate, Route © , Route (S), Combine
Input Hydrograph, Split Flow, Split Flow with
Lost Flow) the Reach or Sufwea Identifier,
the Receiving Reach Identifier, the Input
Hydrograph or Split Flow Identifier, the
Hydrograph Location (Inl, In2, Outl, Out2),
and Number of Points (Outl, Out2)

Yes | Blank
is No

Non-circular Reach
Flow Path

Output gives Pass Number, Reach Index,
Upstream Count, and Reach Index for the
Reaches Satisfied.

Yes | Blank
is No

Alternate Update

Output gives for Alternates Sukrea
Identifier, Drainage Area, Tc, Runoff CIRain
Table Identifier, the Receiving Reach
Identifier, the Cross Section Identifier,
Structure Identifier, Channel Length, Valley
Length, Base Flow, and Split Flow (Reach
Identifier, Cross Section ldentifier, Starting

Flow, Ending Flow, and Fractional &a).

Yes | Blank
is No
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Table3.2( conot

Processing
Verification Section

Output in Debug File

Check Boxes

Hydrograph Generatiol

Output gives the SuBrea, Rainfall
Distribution, Storm, Rainfall Amount, Numbe
of Points, the Rain starting time and time
incrementthe Mass Runoff, Runoff Curve
Number, Number of Points, Runoff starting
time and time increment, Sufrea peak flow
rate, time, and volume, the Hydrograph starf
time and time increment, and the Peak Rate
Factor conversian

Yes | Blank
is No

Hydrograph Channel
Routing

Output gives by Storm: Reach, Peak Flow R
and Time, Volume, and the Hydrograph poin
at the time increment and the number of poil
with the Intial and revised Routing step
lengths; Wave Celerity, and Delta t. Routing
Step Information includes Section data to P¢
Flow (Flow Rate, Area, Friction Slope, Top
Width, Exponent, and the Muskingum
Parameters Weight (X) and Route (K), the
routing Coefftient terms C1, C2, C3, the
Courant Number, and
Number, and the Intermediate Hydrograph
tablg.

Yes | Blank
is No

Hydrograph Structure
Routing

Output gives by Storm: Reach, Peak Flow R
and Time, Volume, and the Hydrograph poin
at the ime increment and the number of poin
The Structure Elevation, Flow Rate, temporg
Storage and working Curve Value, and the

steps per hydrograph increment are also giv|

Yes | Blank
is No

Hydrograph Addition

Output gives by Storm and Reacthe
Hydrograph, Hydrograph Storage Code, Sta
and End time and Time Increment for the 2
hydrographs to be added(th and 2™ In),
and the two addition combinations at the 2 ti
increments (¥ Combo and 2° Combo). The
Combination selected to keep It with the
highest peak; the Peak Flow Rate, Time,
Volume, and the Hydrograph table is printed
out for the one selected.

Yes | Blank
is No

Hydrograph Flow
Splitting

Output gives by Storm: for Original Reach, tl
Split Flow Reach, and the Remainingdh:
Peak Flow Rate and Time, Volume, and the
Hydrograph point at the time increment and
number of points. ThElevation and-low are
also tabulated.

Yes | Blank
is No

Flow Duration
Computations

Output gives by Storm: Reach, Peak Flow R
and Time Volume, and the Hydrograph point
at the time increment and the number of poil
The Time Flow, Elevation Flow, and Flood
Econ Data are also given

Yes | Blank
is No
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TheWInTR-20 input header sections can be assembled in any order except that the first
record must be th&/inTR-20 identifier. The Control / Editagenerateéhe input file with

the data section headers in a fixed order shown in Table 3.3. Only the data sections that
actually have data associated with them are included in the general file.

Table 3.3: Control / Editor fo'WIinTR-20 Input File

File Identifier
TR-20 Run Identifier (must be’section)
Analysis Definition
SubArea
Stream Reach
Storm Analysis
Rating and Hydrology Data
Stream Cross Sectio
Structure Rating
Input Hydrograph
Watershed Reference Data
Dimensionless Unit Hydrograph
Rainfall Distribution
Local Land Use
Output Related Data
Duration Increment
Global Output
Time Analysis
Verification

Saving Data

Once all the data are entered, the user should save the data onto the hard disk. This can
accompl i s hed®balygrdsadvl eefoinsinanFije pill down menu on the main
window. See Figure.33 5 s hown $ &V adadice is only dvailabfe if the data

has previously been given a file name.
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= WinTR-20 Editor 2001 Current File - C:\Quanila-S\lA_25_cn50.inp (=13
Run Plots Help

Mew WinTR-20 File
Open Existing WinTR-20 File
ReOpen Last Session

File RUE

Convert old Data
Import HEC-RAS

Local Land Use
Local Soil { HSG

Alternate Analysis:
Dimensionless Unit Hydrograph:
Duration Increment:

Global Output:
Input Hydrograph:

Rainfall Distribution:

Stream Cross Section:

Stream Reach:
Storm Analysis:
Structure Rating:
- Sub-Area:
Time Analysis:
X WinTR-20: Version 1.0
Verification:

FigureSaved: oriiSave Aso Window

Data will be saved into a file; the ughenclicks AYesd buttonto save. See Figure 3.36
below.

WinTR-20 System

X ?) Save: C:\QuaniIa-S\IA_25_cnS0.inp

Yes Mo |

Figure 3.36: Data Saved in File Window

Performing WinTR-20 Calculation

Once all the data are entered and the file is saved, the user can perfdfmTRe20
calculatiors by clicking on iRuno from the main window (menu barpn example of the
Runi PerformWinTR-20 Calculation window is show in Figure 3.37.
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=, WinTR-20 Editor 2001 Current File - C:}\Quanila-StA_2S cn50.inp
File View Run Plots Help

Alternate Analysis:
Dimensionless Unit Hydrograph:
Duration Increment:
X Global Output:
Input Hydrograph:
Rainfall Distribution:
‘Stream Cross Section:
Stream Reach:

erification:

PerformWinTR-20 calculation

Figure 3.37: Runi PerformWinTR-20 Calculation

After WinTR-20 has finished the calculatiojnTR-20 will generatéhe WinTR-20
Printed Page File as shownFigure 3.38. If the data has errors, the error File is shown in
Figure 3.40.

Under theWinTR-20 Printed Page File windoarethe following options:

Print:  Send thaVinTR-20 Printed Page File to the printer.

View: The view menu currently include$VinTR-20 Input File (See Figure 3.39),
WinTR-20 Printed Page File (See Figure 3.38)nTR-20 Error File (See Figure 3.40),
WinTR-20 Debug File (See Figure 3.40)/inTR-20 Hydrograph (See Figure 3.42), and
WinTR-20 FloodEcon File (See Figure 3.43).

The uer then clicks oiCloseto close thaVinTR-20 Printed Page File Window.
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w, File Display Current File - C:¥Quantla-SlA_2S cnb0.out E]@

M= 0.2 § vs Ia = 0.05 § comparison, Hendricks County, Indiana
off/peak for Ia = 0.2 §, CN = 50, 1 yr to 100 yr stowms

Name of printed page file:
C:4QuaniIa-S\IB 25 _enS0.out

STORH 1-yxr

Elevation
Location i (£t])

1 1.
2 1.
3 A
4 1.
S 1.
6 o IS
7 1.
8 L
a 1.

1.

== = = R -]
RNRRRRRDRRDRDRDRDR
RN

[

Print View
Send to Prirter Input File
Printed Page File
Error File
Debug File

Hydrograph
FloodEcon File

Figure 3.38: WinTR-20 Printed Page File
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= File Display Current File - C:\TR20_Beta_Test\DataSetsi3rch_5stm_raintbl.inp E”E”g

WinTR-20: Vexsion 1.0 L] o o
Watershed with 2 b added, ted through 2 reaches, 2 more subareas
added, routed through a reach, and 1 subarea added. XA raintable is input.

SUE-RRER:

2 Xsec 22
3 Xsee 13
Xsec 10

STORH RNRLYSIS:
Stoxm
Stoxm
Stoxm
Stoxm
Stoxm

Figure 3.39: WIinTR-20 Input File Window

w, File Display Current File - C:\TR20_Beta_Test\DataSetsicriticalCreek.err Q@

(0.000000) below acceptable minimum (0.00001) for Cross Section Friction
Slope and Cross Section Identifier (1) of Data Section STRERH CROSS
SECTION: (3)

(0.000000) below acceptable minimum (0.00001) for Cross Section Friction
Slope and Cross Section Identifier (1) of Data Section STRERH CROSS
SECTION: (4)

Section Elevation (0.00) must be increasing for Cross Section Identifier
(1) of Data Section STRERH CROSS SECTION: (4)

Section Discharge (0.00) must be increasing for Cross Section Identifier
(1) of Data Section STRERH CROSS SECTION: (4)

(0.000000) below acceptable mirndmum (0.00001) for Cross Section Friction
Slope and Cross Section Identifier (1) of Data Section STRERH CROSS
SECTION: (5)

Section Elevation (0.00) must be increasing for Cross Section Identifiex
(1) of Data Fection STRERH CROSS SECTION: (S)

Section Discharge (0.00) must be increasing for Cross Section Identifier

Figure 3.40:WinTR-20 Error FileWindow
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w, File Display Current File - C:\TR20_Beta_Test\DataSets\Springlawn.dbg E|@”z|

Input File

Printed Page File
Errar File

Debug File han usual maximum (1.0) for 'Hindimum Hydrograph Value'
5 k TR-20 recoxd

Hydrograph
FloodEcon File

Figure 3.41: WinTR-20 Debug File Window

Figure 3.42: WinTR-20 Hydrograph File Window
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