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Preface 
 

The WinTR-20 Computer Program for Project Formulation Hydrology version 1.00 has been revised to 

operate with Windows Interface.  This user guide will assist the new or occasional users prepare and run 

the program 

 

This version of WinTR-20 is improved over the old version of TR-20 February 1992 version with the 

following features: 

 

 Inclusion of Windows interface 

 Updated computational coding 

 Muskingum-Cunge reach routing for channel reaches 

 Transforms old TR-20 input data to new WinTR-20 format 

 HEC-RAS Reformatter that transforms HEC-RAS output profile data to WinTR-20 stream 

cross section data 

 

Please report any problems you find to the WinTR-20 development team at tr20team@wcc.nrcs.usda.gov 

or the hydraulic engineer in your state. 
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1.1 Program Description 

 

                                    The WinTR-20 model is a storm event surface water hydrologic model applied at a 

watershed scale. The model assists in the hydrologic evaluation of flood events for use 

in the analysis of water resource projects.  It can be used to analyze current watershed 

conditions as well as assess the impact of proposed changes (alternates) made within 

the watershed.  Multiple 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 events.  The 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 upon 

unit hydrograph theory and the runoff curve number method of calculating direct 

runoff from the rainfall occurring over specified areas (National Engineering 

Handbook, Part 630, Hydrology, NEH-630.10 and 630.16).  The Soil Conservation 

Service (SCS) and the Agricultural Research Service (ARS) developed the background 

theory and verification studies for these in the 1940ôs and 1950ôs.  In the beginning, all 

necessary computations were done by hand or by calculators and an analysis of a 

sizeable watershed typically took weeks or months.  In the 1960's, the agencies 

cooperated to hire C-E-I-R, Inc. to write a computer program in FORTRAN for the 

IBM 360 mainframe computer system (1964).  This reduced calculation time 

enormously and allowed analysis of complex subwatershed systems to proceed much 

more rapidly 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 the early 1980's, 

the program code was updated to FORTRAN 77 for use on the personal computers that 

were becoming a standard office fixture.  The document describing this program was 

released as an SCS technical release TR-20 ñComputer Program for Project 

Formulation Hydrologyò in 1982 (SCS, 1982).  Engineers then were able to run the 

program (version 83(.9) dated 1986) at their own desk.  Numerous minor modifications 

and additions were made to TR-20 for the next 12 years and several draft versions with 

improvements had a limited distribution.  In late 1998, a WinTR-20 work group was 

organized to develop the next generation of the program, suitable for triumphant entry 

into the new millennium and utilizing the expanded capabilities of the latest new 

computer technologies (windows format).  
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1.3 Model Overview 

 

                                    The major components of the WinTR-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 for the WinTR-20 

model, 2) the WinTR-20 model which is the heart of the system and performs the 

rainfall-runoff and watershed routing calculations, 3) the Data Converter which 

transforms old TR-20 input data to the new input format accepted by the WinTR-20 

model, and 4) the HEC-RAS Reformatter which transforms HEC-RAS output profile 

data to WinTR-20 stream cross section data.  The remaining rectangles (WinTR-20 

GIS Input Generator and FLOOD ECONOMICS) represent programs for which direct 

links with the WinTR-20 system do not exist at this time and which are not covered in 

this manual. 

 

                                          

  

 
 

 

Figure 1.1: WinTR-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 that meets these criteria: 

 

                            Table 1.1: WinTR-20 Capabilities and Limitations 

 

 

Variable Limits  

Types of reaches Channel or Structure 

Channel Manning ñnò .005 ï 1.00 

Reach Routing Muskingum-Cunge 

Sheet Flow Maximum Length 100 feet 

Sheet Flow Manning ñnò .005 ï1.00 

Hydrograph Distribution Increment  >= .01 cfs 

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 possible ï not available with the present WinTR-20 

model.   PEAKS was used to obtain peak discharge values at intermediate 

points between cross 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 runoff table 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 WinTR-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 include:  WinTR-20 Identifier-Input Units Code, Output Units Code, 

Minimum Hydrograph Value, and Watershed Description; Sub-Area-Sub-Area Identifier, 

Sub-Area Reach Identifier, Sub-Area Drainage Area, Sub-Area Weighted Curve Number, 

Time of Concentration (Tc Details), Select Sub-Area (Peak Output Code, Hydrograph 

Output Code, Time Analysis Code, and Hydrograph File Code); and Storm Analysis-

Storm Identifier, Gage Rain Table Identifier(Type I, Type I(48), Type IA, Type II, Type 
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II(48), Type III, and Type NM (60-75), Gage Antecedent Runoff Condition (1, 2 or 3), 2-

Yr 24-Hr Rainfall.  (See Example #1 in Chapter 4)  

 

1.6 User Responsibility 

 

Results from the model can be sensitive to the input data.  It is the userôs responsibility to 

ensure that all the input data (whether it is actually entered or imploded through default 

values for blank data fields) is appropriate for the watershed and watershed conditions 

being analyzed. 

 

    

1.7 Overview of This Manual 

 

This userôs manual is the primary piece of documentation on how to use the WinTR-20 

system.  The manual is organized as follows: 

 

                                  Chapters1-2 provide an introduction and overview of WinTR-20 System, and  

                                    instructions on how to install and uninstall the software. 

                              

                                  Chapter 3 provides a quick overview of the WinTR-20 System. 

 

 

                                  Chapter 4 describes the input and output parameters in detail, and describes how to  

                                    developed user-defined tables. 

                        

                                  Chapter 5 describes the TR-20 Converter and gives a comparison of Old TR-20 and 

present WinTR-20. 

 

                                  Chapter 6 describes how the HEC-RAS REformatter operates 

 

          Chapter 7 describes how the HEC-RAS Reformatter operates. 

 

          Appendix A contains a list of references. 

 

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

2.1 Computer Requirements 
 

                                    The Controller/Editor is the one part of the WinTR-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 best viewing 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 may be diminished with this color selection as 

the background color around variable names and other labels may not appear the same 

as shown in the figures in this manual.   

 

 

2.2 Installation Procedure 
 

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

 

) Insert the WinTR-20 CD into the CD drive. 

) The setup program should run automatically when the user clicks on the WinTR-

20 CD. 

) If the setup program does not run, use the window explorer to start the setup.exe 

program from the CD. 

) Follow the setup instructions on the screen. 

 

       The setup program will automatically create a program group called WinTR-20.  The 

WinTR-20 program will be listed under the Programs menu, which is located on the 

Start menu. 

 

 

 

2.3 Uninstall Procedure 

 

To uninstall the software, do the following: 

 

# From the Start Menu select Settings and then Control Panel. 

# From the Control Panel folder select Add/Remove Programs. 

# From the Tab marked as Install/Uninstall  select the WinTR-20 program, and then 

press the Add/Remove button.  

# 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 
   

 The WinTR-20 Watershed Hydrology Model is an NRCS computer program developed to 

predict the runoff resulting from rainfall over a watershed.  The WinTR-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 performed with the WinTR-20 

software.  Special topics on how the WinTR-20 Converter, and how to use on-line help are 

also covered. 

 

 Contents  
 

 Starting WinTR-20 

 Steps in Using the WinTR-20 System Controller / Editor 

1. Starting a New Project 

2. Using Data Section Name List on the Main Window to Enter Data 

3. Saving Input Data 

4. Performing WinTR-20 Calculations 

5. Viewing and Printing Results 

 WinTR-20 Converter 

 HEC-RAS Reformatter 

 

 

3.1 Starting WinTR-20 

 

When you run the WinTR-20 Setup program, you will get a new group of programs called 

WinTR-20 and a program icon called WinTR-20.   The WinTR-20 should appear in the 

start menu under Programs. A shortcut can be created, and the icon for WinTR-20 will 

look like the following: 

 

 

 

  Figure 3.1: The WinTR-20 Icon for Windows 

 

To Start WinTR-20 from Windows: 

 

 Go to Start menu and select Programs, then select WinTR-20.  Double click 

on the WinTR-20 Icon 

 

When you start up the WinTR-20 program, the WinTR-20 System Controller / Editor Main 

Window appears as shown in Figure 3.2 (with the Disclaimer Statement and New User? 

Click Here). 
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            Disclaimer                    New User?              Overview 

            Statement                             Click Here              Help Facilities 

                                                                                             Getting Started                                                                  

 

 

                    Figure 3.2: The WinTR-20 System Controller / Editor Main Window 

 

Clicking on the New User? Click Here button or the Help button in the menu bar will 

make the Overviews, Help Facilities and Getting Started Help Windows (Figure 3.3 ï 3.5) 

available.  

 

 
 

 

                     Figure 3.3:  Overview Help Screen 
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                             Figure 3.4:  Help Facilities Window Screen 

 

 

 

 
 

 

                             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 dataset (see Figure 3.6).  After initiating the dataset the famous TR-20 

main window is available: 
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File Menu                             View Menu              Plots Menu 
    New WinTR-20 File                          Schematic                        (See Figure 3.7)            

    Open Existing TR-20 File                Input File                         Graphics Output Window       

    ReOpen Last Session                                                                        

                                                               Printed Page File  

    Covert old Data                                 Error File                         

    Import HEC-RAS                             Debug File  

                                                               Hydrograph File                     

    Local Land Use                                FloodEcon File                      

    Local Soil / HSG                                                                               

 

    Save                                                                                          

    Save As              

                                                                                                     

    Exit 

 

 
 

 

                  Run                   Data Section Name to Enter Data         Help Menu   
                     Performs                         Alternative Analysis:                                              WinTR-20 System Diagram 

                     Calculation                      Dimensionless Unit Hydrograph:                                                  

                                                             Duration Increment:                                                Overview 

                 Global Output:                                                        Help Facilities 

                                                              Input Hydrograph:                                                  Getting Started       

                                                        Rainfall Distribution:                                           

                                                              Stream Cross Section:                                            About Control / Editor 

                                                              Stream Reach: 

                                                              Storm Analysis: 

                                                              Structure Rating: 

                                                              Sub-Area: 

                                                              WinTR-20 Version 1.00 

                                                              Verification: 

  

Figure 3.6:  The WinTR-20 System Controller / Editor Main Window Button Bar  
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Clicking on Plots on the menu bar of the main window brings the Graphic Output window 

to the screen.  The user must then select Graphic Type, or Multiple Hydrographs.  Graphic 

Types includes Hydrograph, Peak Flow, and Time Analysis (Default on Hydrograph).  

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

None).   

 

 
 

   Figure 3.7: Graphic Output Window 

 

 

The WinTR-20 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:  

New WinTR-20 File, Open Existing WinTR-20 File, ReOpen Last Session, Covert old 

Data, Import HEC-RAS, 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 the WinTR-20 calculations 

 

Plots:  The plots menu currently includes:  Graphical 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 about the WinTR-20 

System.  Help files available under the Help menu includes WinTR-20 System Diagram, 

Overview, Help Facilities, Getting Started, and About Control / Editor (See Figures 3.3 -

3.5). 
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Data Section Name to Enter Data: The data section name list includes:  Alternate 

Analysis, Dimensionless Unit Hydrograph, Duration Increment, Global Output, Input 

Hydrograph, Rainfall Hydrograph, Stream Cross Section, Stream Reach, Storm Analysis, 

Structure Rating, Sub-Area, Time Analysis, WinTR-20 Conversion, and Verification.  By 

clicking on a Data Name the user brings up the window that allows data entry on the 

corresponding window.  Note:  An X indicates some data entered for section. 

 

 

3.2 Steps in Using the WinTR-20 System Controller / Editor 

 

 Starting a New WinTR-20 File 

 

 Data Section Name to Enter Data 

 

 Saving Data 

 

 Performing the WinTR-20 calculations 

 

 Viewing and printing results 

 

 

Starting a New WinTR-20 File 
 

 

Double-click on the WinTR-20 Icon.  This will bring up the WinTR-20 System 

Controller/Editor window shown in Figure 3.9. 
 

 

      

     Figure 3.8: WinTR-20 Icon in Windows 
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                  Figure 3.9: The WinTR-20 Main Window 

 

To start a new project, Click on File menu on the main WinTR-20 System Controller / 

Editor window and select- New WinTR-20 File (Figure 3.10). This will bring up the 

WinTR-20 Identifier window as shown in Figure 3.11.  Clicking on the Open Existing 

WinTR-20 File or ReOpen Last Session menu choices will bring up the WinTR-20 

Identifier Window, which will contain (previously entered data).  Click on No Changes 

(Close) or Accept Changes (Close). 

 

       
   

                                   Figure 3.10:  New WinTR-20 File Window 
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WinTR-20 Identifier window allows the user to No Changes or Accept Changes the 

Default Parameters, for Input Units Code (English or Metric), Output Units 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 (Close) or Accept Changes (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 section names list, 

which consists of Alternative 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, and 

Verification.  Selecting the Data Section Name desired brings up a data entry window for 

that particular data.   

 

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

on the left side of the data section name.  X indicates that there are some data entered 

from the user.  See Figure 3.12 shown below. 
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 Alternate Analysis: 

                                                                            Dimensionless Unit Hydrograph: 

                                                        Duration Increment: 

                                                                            Global Output:                            

       Input Hydrograph: 

       Rainfall Distribution: 

  Data Section Name to Enter Data     Stream Cross Section: 

       Stream Reach: 

       Storm Analysis: 

       Structure Rating: 

       Sub-Area: 

       Time Analysis: 

        WinTR-20 Version 1.0 

       Verification: 

 

 

                                Figure 3.12:  Data Section Name to Enter Data Main Window 

 

The basic data required for each of the options from the WinTR-20 System Controller / 

Editor for the Data Section Name to Enter Data Main Window (Figure 3.12) is as follows: 

 

Note:  The data entry windows that allow for entry and/or editing of input data contain 

additional Help in the form of the information 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 or variable name,  its description and range of values (if 

appropriate).  Only window and variable names show in yellow have such help available.  

(See Figure 3.13) 
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   Figure 3.13:  Additional Help Window 

 

 

 Alternat e Analysis:   

  

 To enter alternative analysis data, click on the Alternat e Analysis from the data section 

name list (Figure 3.6).  Once the alternative analysis is selected, the Alternate Analysis 

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 areas (Sub-Areas) and the stream system 

(Reaches). 

  

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

 

1. Enter Alternate Identifier .  Hit Enter 

 

2. Enter Alternate Description.  Hit Enter 

 

3. Enter the Sub-Areas and / or Reaches to be changed (the actual data modifying Sub-

Areas and Reaches data are entered on the Sub-Areas and Reach windows that can be 

called from this window). 

 

4. Click  on Accept Changes (Close) button when done for the interface to accept the 

data. 

 

5. Also, the user could delete the current alternate by clicking on Delete Current 

Alternate then repeating steps one through four as desired. 
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   Figure 3.14:  Alternate Analysis Window 

 

 

 

Dimensionless Unit Hydrograph: 

 

To enter dimensionless unit hydrograph data, click on the Dimensionless Unit 

Hydrograph  from the data section name list (Figure 3.6).  The Dimensionless Unit 

Hydrograph window will appear 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 hydrograph.  

 

Note:  If the SCS standard dimensionless unit hydrograph is desired then no data should be 

entered on this window. 

 

To generate the dimensionless unit hydrograph for the model, do the following steps: 

 

1. Enter the Dimensionless Unit Hydrograph ï the first 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 entered (see figure3.15). 

 

3. Click on Display Data button 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 the current dimensionless unit hydrograph by clicking 

on Delete DimHyd.   
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5. Click on Accept Changes (Close) button when done for the interface to accept the 

data. 

 

 

 
 

 

   Figure 3.15: Dimensionless Unit Hydrograph Window 

 

    
 

 

   Figure 3.16:  Display Data ï Dimensionless Unit Hydrograph 

 

 

 

 



WinTR-20 User Guide                                                            24                                               Revision Date:July 23, 2004 

                                                                                                                                                                            

Duration Increment:  

 

 Data should only be entered on the Duration Increment window if Flood Economics output 

is desired from WinTR-20.  Selecting Yes as the default reach Flood Economic file code 

(Global Output Window) , 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 data, the user clicks on Duration 

Increment on the data section 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 duration increment data). To generate a Flood Economic output file from the model, do 

the following steps: 

 

1. Select the Duration Units  ï either in Hours or Days. 

 

2. Enter the 1
st
 Duration in hour .  Hit Enter 

 

3. Enter the 2
nd

 Duration in hour .  Hit Enter 

 

4. Enter the 3
rd

 Duration in hour .  Hit Enter 

 

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

 

  

 
 

   Figure 3.17:  Duration Increment Window 

 

 

 

 Global Output:  

 

To enter the global output, the user clicks on Global Output  in the Main Window (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 the Hydrograph Print Precision ï Number of decimal places to use for 

hydrograph flows in page formatted output.  Hit Enter (Blank indicates the default 

value to1) 

 

2. Enter Minimum Hydrograph Display Flow  ï Value of the smallest hydrograph flow 

point shown for hydrograph flows in page formatted output. Hit Enter (Blank indicates 

the default value 0.5 cfs) 

 

3. Enter Print  Time Increment ï Time increment between hydrograph points. Hit Enter 

(Blank indicates the default value of the hydrograph generation time increment) 

 

4. Select Peak Output Code for Sub-Area and Reach (Default values for both are No). 

Selecting Yes will produce Peak values for all Sub-Area and Reaches. 

 

5. Select Hydrograph Output Code for Sub-Area and Reach (Default values for both 

are No).  Selecting Yes will produce Peak values for all Sub-Area and Reaches. 

 

6. Select Time Analysis Output Code for Sub-Area and Reach (Default values for both 

are No). 

 

7. Select Hydrograph File Code for Sub-Area and Reach (Default values for both are 

No). Selecting Yes will produce Peak values for all Sub-Area and Reaches. 

 

8. Select Flood Economic File Code for Reach (Default value is No).  If ñYesò selected, 

then Duration Increment data must be entered.  

 

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

 

 

 
 

   Figure 3.18:  Global Output Window 
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Input Hydrograph:  

  

To enter input hydrograph data, click on the Input Hydrograph  from Main Window 

(Figure 3.6).  Once the input hydrograph identifier is selected, the Input Hydrograph 

window will appear as shown in Figure 3.19 (your 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. Enter Input Hydrograph Identifier  - Unique alphanumeric string identifying the 

hydrograph.  Hit Enter. 

 

2. Enter Input Hydrograph Reach Identifier  ï Alphanumeric string identifying the 

upstream end of the reach where the hydrograph will be added.  This must match 

a Reach Identifier in the Stream Reach Data.  Hit Enter. 

 

3. Enter Input Hydrograph Start Time  ï Time of the first input hydrograph point. 

(Blank indicates 0.0 hour).   Hit Enter. 

 

4. Enter Input Hydrograph Time Increment  ï Time increment used between the 

input hydrograph points (should be greater than 0.0).  Hit Enter. 

 

5. Enter Input Hydrograph Drainage Area (square miles or square kilometers) ï 

Associated with the source of the input hydrograph. (Blank indicates the value is 

0.0).  Hit Enter. 

 

6. Enter Input Hydrograph Base Flow (cubic feet per second or m3/sec) ï 

Associated with the source of the input hydrograph. (Blank indicates 0.0). Hit Enter 

 

7. Enter the Input Hydrograph Flows  in cfs. 

 

8. Display Data button should now be visible. 

 

9. Click on Display Data button to view the input hydrograph plot.  An example of 

the Input Hydrograph plot is shown in Figure 3.20. 

 

10. Also, the user could delete the current input hydrograph by clicking on Delete 

Hydrograph then repeating steps one through nine as desired to enter a new input 

hydrograph. 

 

11. Click on Accept Changes (Close) for the interface to accept the data. 
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                  Figure 3.19:  Input Hydrograph Window 

 

  

   
 

 

   Figure 3.20:  Display Data ï Input Hydrograph 
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Rainfall Distribution:  

 

Rainfall distribution can be either an actual storm or dimensionless synthetic storm.  To 

enter rainfall distribution data, click on Rainfall 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 distribution editor will 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. Enter Rain Table Identifier  ï Unique alphanumeric string identifying the Rain 

Table.  Be sure that the identifier name is different from any of the built-in standard 

rainfall table identifiers (see table 3.1 below).  Hit Enter. 

 

2. Enter Rain Table Time Increment ï Uniform time increment between rain table 

points (hour).  Hit Enter. 

 

3. Enter Mass Rainfall Points ï 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 built-in the program for users to select from (see Table 3.1 Rainfall 

Distribution Built-in Tables below).  These standardized rainfall distributions 

should not be entered here. 

 

 

Table 3.1:  Rainfall Distribution Built-in Tables 

 

Built -in Rainfall Identifier  Description 

Type I NRCS Type I ï 24 hour storm 

Type IA NRCS Type IA ï 24 hour storm 

Type II NRCS Type II ï 24 hour storm 

Type III NRCS Type III ï 24 hour storm 

Type I(48) NRCS Type I(48) ï 24 hour storm 

Type II(48) NRCS Type II(48) ï 24 hour storm 

Type NM60 New Mexico Type IIA ï 60 ï 24 hour storm 

Type NM65 New Mexico Type IIA ï 65 ï 24 hour storm 

Type NM70 New Mexico Type IIA ï70 ï 24 hour storm 

Type NM75 New Mexico Type IIA ï 75 ï 24 hour storm 

 

 

4. Display Data button should be visible. 

 

5. Click on Display 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 clicking on Delete 

Distribution button then repeating steps one through five as desired to enter a new 

rainfall distribution. 

 

7. Click  on Accept Changes (Close) for the interface to accept the data. 
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Figure 3.21:  Rainfall Distribution Window 

  

 

 

 

 

    
    

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

 

To enter stream cross-section data, click on the Stream Cross Section from 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 stream cross section 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. Enter the Cross Section Identifier ï Unique alphanumeric string identifying the 

cross section.  Hit Enter 

 

2. Enter Bankfull Elevation ï Elevation at the top of the lowest blank in the cross 

section.   Hit Enter. 

 

3. Enter Low Ground Elevation ï Elevation for lowest elevation in flood plain.  The 

ground elevation may be lower than bankfull elevation.  (Blank defaults to bankfull 

elevation).  Hit Enter. 

 

4. Enter Stream Identifier ï Unique alphanumeric string identifying the stream 

where the cross section is located.  Leave blank if Flood Economics output is not 

desired.  Hit Enter. 

 

5. Enter Stream Stationï Valley station at the lower end of reach that is represented 

by the cross section.  Leave blank if Flood Economics output is not desired.  Hit 

Enter. 

 

6. Enter the following variables for each cross section ï Cross Section Elevation 

(feet), Cross Section Discharge (cfs), Cross Section End Area (sq.ft.), Cross 

Section Top Width (feet), and Cross Section Slope (dimensionless). Also, HEC-

RAS Reformatter takes the HEC-RAS output file and develops rating a table 

formatted for WinTR-20.  (See Chapter 6). 

 

7. Display Data button should now be visible. 

 

8. Click on Display Data button to view the cross section plot.  An example of the   

Cross Section plot is shown in Figure 3.24. 

 

9. Also, the user could delete the current stream cross section by clicking on the 

Delete Cross Section button then repeating steps one through eight as desired to 

enter a new stream cross section.  

 

10. Click on Accept Changes (Close) for the interface to accept the data.  
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    Figure 3.23:  Stream Cross Section Window 

 

 

   
 

 

   Figure 3.24: Display Data - Cross Section Plot 
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Stream Reach: 

  

Recall that the term ñReachò applies to stream reaches and strcturees.  To enter stream 

reach data, click on the Stream Reach from the Main Window (Figure 3.6).  Once the 

stream reach 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. Enter the Stream Reach Identifier ï Unique alphanumeric string identifying the 

stream reach.  ñOutletò is not acceptable as a Stream Reach Identifier. 

 

2. Enter Stream Receiving Reach Identifier ï Name of the reach directly 

downstream from the Stream Reach Identifier.  Must match another Stream Reach 

Identifier or enter OUTLET if reach flows directly to the watershed outlet. 

 

3. Enter Reach Cross-Section Identifier ï Name of the cross section data to use with 

this stream reach.  Also, identifier must match a Cross Section Identifier in the 

Stream Cross Section Data.  Leave blank if the Reach Structure Identifier is 

entered and there is no split flow.  

 

4. Enter Reach Structure Identifier ï Name for a structure that occurs in the stream 

reach.  Enter only if there is a structure in the reach.  The structure entered the 

identifier must match a Structure Identifier in the Structure Rating Data.  Leave 

blank if Reach Cross Section Identifier is entered. 

 

5. Enter Reach Channel Length ï Length of the channel in the reach.  Leave blank if 

the Reach Structure Identifier is entered. 

 

6. Enter Reach Valley Length ï 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 Reach Channel Length is same as the Reach Valley 

Length then only entered Reach Channel Length.  

 

7. Select Reach Peak Output Code ï Code to output Reach Peak flow data to printed 

page file.  Acceptable values are ñYesò, ñNoò, or ñBlankò.  Blank defaults to 

Default Reach Peak Output Code (Global Output). 

 

8. Select Reach Hydrograph Output Code ï Code to output Reach Peak Flow and 

Hydrograph data to printed page file.  Acceptable values are ñYesò, ñNoò or 

ñBlankò.  Blank defaults to Default Reach Hydrograph Output Code (Global 

Output). 

 

9. Select Reach Flood Economics File Code ï Code to output Reach Flood 

Economics data to Flood Economics file.  Acceptable values are ñYesò, ñNoò or 

ñBlankò.  Blank defaults to Default Reach Flood Economics File Code (Global 

Output).  If selected ñYesò, then Duration Increment data must be entered. 
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10. Enter Split Flow Reach Identifier ï 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 to the watershed outlet.  Leave blank if split 

flow is diverted out of the watershed. 

 

11. Enter Split Flow Cross Section Identifier ï Name must match a Cross Section 

Identifier in Stream Cross Section Data.  Leave blank if split flow is determined by 

Starting Split Flow and/or Ending Split Flow or by drainage area fraction. 

 

12. Enter Starting Split Flow ï Starting flow for water in the split flow to the reach or 

diversion.  Must be blank if Split Flow Cross Section Identifier is entered. 

 

13. Enter Ending Split Flow ï 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. 

 

14. Enter Split Flow Drainage Area ï Estimated fraction of an accumulated drainage 

area that will go with the split flow reach or diversion.  This should be most 

relective for the storm of interest. 

 

15. Also, the user could delete the current Stream Reach by clicking on Delete Reach, 

then repeating steps one through fourteen as desired to enter and select a new 

stream reach. 

 

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

 

   

 
 

   Figure 3.25:  Stream Reach Window 
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Storm Analysis: 

 

To enter storm analysis data the user clicks on Storm Analysis from 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 the storm analysis data).   

 

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

 

1. Enter Storm Analysis Identifier  - Unique alphanumeric string identifying the 

storm to analyze. 

 

2. Enter Rain Gage Identifier - Alphanumeric string identifying the rainfall event 

characteristics to use in part or the entire watershed for a storm.  Leave blank if 

only one rain gage is used for the entire watershed.  This identifier can be used to 

help designate the subarea(s) tha are exposed to different rainfall amounts, 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). 

 

3. Enter Gage Starting Point - Starting time for the rainfall at the rain gage ID for the 

given storm ID.  Blank indicates 0.0 hr. 

 

4. Enter Gage Rainfall ï Depth of the rainfall at the rain gage ID for the given storm 

ID. Leave blank if Rainfall Distribution represents an actual storm. 

 

5. Enter Gage Rain Table Identifier ï To identify the rain distribution at the rain 

gage ID for the storm ID.  Gage Rain Table Identifier must match a Rain Table 

Identifier in Rainfall Distribution. 

 

6. Enter Antecedent Runoff Condition ï Antecedent runoff condition to apply to 

runoff curve numbers in the watershed areas that use the Rain Gage Identifier.  

Acceptable values are: 1- Dry, 2-Average, and 3-Wet. (Blank indicates 2).  Based 

on procedure described in NEH part 630, Chapter 11. 

 

7. Enter 2-Yr 24 Hr Rain  ï Rainfall amount attributed to the 2yr 24 hour event.  

Needed for computing sheet flow portion of sub-area Tc.  Leave blank if no sheet 

sub header records are included either with Sub-Areas or Alternate Areas. 

 

8. Click on Accept Changes (Close) for the interface to accept the data. 
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    Figure 3.26:  Storm Analysis Window 

 

 Structure Rating: 

 

To enter structure-rating data, click on the Structure Rating from Main Window (Figure 

3.6).  Once the structure rating identifier is selected, the Structure Rating window will 

appear as shown in Figure 3.27 (your 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. Enter Structure Identifier  ï Unique alphanumeric string identifying the structure. 

 

2. Enter Structure Starting Elevation ï Starting elevation for routing hydrograph 

through the structure.  Blank defaults to base flow discharge elevation. 

 

3. Enter Structure Elevation ï Elevation of one point on the structure elevation-

discharge-storage relationship.  Each structure elevation must increase from one 

line to the next. 

 

4. Enter Structure Discharge ï Discharge for the elevation point just referenced on 

the structure elevation-discharge storage relationship.  Value for lowest elevation 

must be zero.  Structure discharge must increase with elevation. 

 

5. Enter Structure Storage ï Storage Volume for the elevation point just referenced 

on the structure elevation-discharge-structure relationship.  Value of the lowest 

elevation must be zero.  Structure storage must increase with elevation. 

 

6.  Display Data button should now be visible.  

 

7.  Click on Display Data button 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 delete the current structure data by clicking on the 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.  

 

 

 
 

 

   Figure 3.27:  Structure Rating Window 

  

   
 

    Figure 3.28: Display Data ï Structure Rating 
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Sub-Area: 

 

To enter sub-area data, click on the Sub-Area from Main Window (Figure 3.6).  Once the 

sub-area identifier is selected, the Sub-Area window will appear as shown in Figure 3.29 

(your input sub-area editor will come up with a blank window until you have entered the 

sub-area data).   

 

To generate the sub-area for the model, do the following steps:  

 

1. Enter Sub-Area Identifier  ï Unique alphanumeric string identifying the sub-area. 

 

2. Enter Sub-Area Reach Identifier ï Alphanumeric string identifying the upstream 

end of the reach where the runoff from the sub-area will be added.  Must match a 

Reach Identifier in the Stream Reach Data.  Enter OUTLET if sub-area joins the 

stream system at the watershed outlet. 

 

3. Enter Sub-Area Rain Gage Identifier ï Alphanumeric string identifying the 

rainfall gage to use for the sub-area.  Must match the Gage Identifier in Storm 

Analysis data.  Blank is acceptable if it matches a Gage Identifier. 

 

4. Enter Sub-Area Drainage Area ï Drainage area (sq.mi.) associated with the sub-

area.  Leave blank (and also leave the Sub-Area Weighted Curve Number blank) if 

the area will be accumulated from the Detailed Land Area data records (See Figure 

3.28). 

 

5. Enter Sub-Area Weighted Curve Number ï Weighted Runoff Curve Number 

from the sub-area of the watershed.  Leave blank (and also leave the Sub-Area 

Drainage Area blank) if the weighted curve number will be computed from the 

Detailed Land Area data records (See Figure 3.30). 

 

6. Enter Sub-Area Time of Concentration ï Time for runoff to travel from the 

hydraulically most distant point in the sub-area to the sub-area outlet.  Leave blank 

if the value will be computed from the detailed Sheet, Shallow, and Channel 

records (See Figure 3.32). 

 

7. Select Sub-Area Peak Output Code ï Code to output Sub-Area Peak Flow data to 

printed page file.  Acceptable values are: ñYesò, ñNoò or ñBlankò.  Blank defaults 

to Default Sub-Area Peak Output Code (Global Output). 

 

8. Select Sub-Area Hydrograph Output Code ï Code to output Sub-Area 

Hydrograph and Peak Flow data to printed page file.  Acceptable values are: ñYesò, 

ñNoò or ñBlankò.  Blank defaults to Default Sub-Area Hydrograph Output Code 

(Global Output). 

 

9. Select Sub-Area Time Analysis Code ï Code to output Sub-Area Time Analysis 

data to printed page file.  Acceptable values are: ñYesò, ñNoò, or ñBlankò.  Blank 

defaults to Default Sub-Area Time Analysis Code (Global Output).  Time analysis 

displays the duration of flow, specified by the user (as percent of peak) in the time 

analysis data. 
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10. Select Sub-Area Hydrograph File Code ï Code to output Sub-Area Hydrograph 

data to hydrograph file.  Acceptable values are: ñYesò, ñNoò or ñBlankò.  Blank 

defaults to Default Sub-Area Hydrograph File Code (Global Output). 

 

11. Land Use Details button should visible if the user has nto entered data in the Sub-

area drainage or weighted curve number boxes.  

 

12. Tc Detail button should be visible if the user has not entered data in the Sub-area 

Time of Concentration box. 

 

 
 

    Figure 3.29:  Sub-Area Window 

 

13. To enter land use details data, click on the Land Use Details button.  Once land 

use details is selected, the Land Use Areas window will appear as shown in Figure 

3.30 (your land use areas editor will come up with blank window until you have 

entered the land use areas data). 

 

a. Enter Sub-Area Identifier  ï Unique alphanumeric string identifying the sub-

area name. To verify that this is the sub-area intended for land use detailing. 

 

b. Enter Land Use Area Drainage Area ï Drainage area associated with the land 

use and hydrologic soil group (HSG) for the sub-area.  Click on the appropriate 

Land Use and Hydrologic Soil Group area box then enter the specific area 

(sq.mi.) if the input units selected as English in WinTR-20 main window. 

 

c. Enter Land Use Area Hydrologic Soil Group (HSG) ï Hydrologic Soil Group 

for the land use area of the sub-area.  Acceptable values are A, B, C, or D.  The 

user has the option of defining their own land use and associated curve numbers 

based on hydrologic soil group.  This is done back on the WinTR-20 

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, click on Accept Changes (Close).  
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This user defined Local Land Use data is then available on the Land Use 

Details routine for Sub-Area data input. 

 

d. The Display Local Soils button is visible.  By clicking on this Display Local 

Soil button, the Display Local Soil/HSG window will appear as shown in 

Figure 3.31 (the user is able to determine the Hydrologic Soil Group (HSG) that 

is associated with various soils).   

 

e. To return back to the Sub-Area window editor, by click on Return to Sub-Area 

button.   

f. Also, the user could delete the current Sub-Area (Land Use) by clicking on 

Delete Land Use Details button then repeating steps 13 a. through 13 f. as 

desired to enter new Sub-Area. 

 

14. Click on Return to Sub-Area button to get back to Sub-Area window editor. 

 

 

    
   

 

   Figure 3.30:  Land Use Areas Window 
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   Figure 3.31 Display Local Soil/HSG Windows 

 

15. To enter Time of Concentration data, click on the Tc Details button from the Sub-

Area window editor.  Once the Tc detail is selected, the Time of Concentration 

window will appear as shown in Figure 3.32 (your Time of Concentration editor 

will come up with a 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 in WinTR-55. 

 

a. The current Sub-Area Identifier  name will appear on the Time of 

Concentration window. 

 

b. Enter Sheet Flow Length ï Length along sheet flow path for sub-area.  

Generally, beyond 100 feet the flow becomes concentrated flow.  Therefore, 

sheet flow length is limited to 100 feet (30m).   

Note: 2-yr rainfall for Sheet Flow is entered with Storm Analysis. 

 

 

c. Enter Sheet Flow Slope ï Slope along the sheet flow path for the sub-area.  

(length/length or dimensionless). 

 

d. Enter Sheet Flow Manning ñnò ï Roughness coefficient (n) to use with sheet 

flow path for the sub-area.  Leave blank if Sheet Flow Surface is entered.   If 

blank and Sheet Flow Surface is also blank ï the default value to 0.15.  Note 

that these are significantly greater values than those used for open channel flow. 

 

e. Select the Sheet Flow Surface ï Code representing the sheet flow path surface 

with the acceptable pull-down values.  Leave blank if Sheet Flow Manning ñnò 

is entered. 
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Sheet Flow Surface Code Values 

A - Smooth Surface 0.011 

B - Fallow (no residue) 0.05 

C - Cultivated < 20% residue 0.06 

D - Cultivated > 20% residue 0.17 

E - Grass-Range, Short 0.15 

F - Grass, Dense 0.24 

G - Grass, Bermuda 0.41 

H - Woods, Light 0.40 

I - Woods, Dense 0.80 

J - Range, Natural 0.13 

    

 

f. Enter Shallow Concentrated Flow Length ï Length along shallow 

concentrated flow path for sub-area. 

 

g. Enter Shallow Concentrated Flow Slope ï Slope along shallow concentrated 

flow path for the sub-area. 

 

 

 

h. Select Shallow Concentrated Flow Surface ï Code representing the shallow 

concentrated flow path surface with the acceptable pull-down values. 

 

Acceptable values are: 

P - Paved     U - Unpaved 

 

i. Enter Channel Flow Length ï Length along the channel flow path for sub-

area. 

 

j. Enter Channel Flow Slope ï Slope along the channel flow path for sub-area.  

Leave blank if channel flow velocity is entered. 

 

k. Enter Channel Manning ñnò ï Roughness coefficient ñnò to use with channel 

flow path for the sub-area.  Blank defaults to 0.04. 

 

l. Enter Channel Flow End Area ï Channel flow path channel cross sectional 

area to use for the sub-area. 

 

m. Enter Channel Flow Wetted Perimeter ï Channel flow wetted perimeter to 

use for the sub-area. 

 

n. Enter Channel Flow Velocity ï Channel flow velocity to use for the sub-area. 

Leave blank if End Area and Wetted Perimeter are entered. 

 

o. The user could delete the current time of concentration by clicking on Delete 

Tc Details button then repeating steps 20 a. through 20 n. as desired to enter 

new time of concentration. 
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p. Click on Return to Sub-Area button to return Sub-Area Window. 

 

 

 
 

    Figure 3.32: Time of Concentration Window 

 

20. 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 

the duration that flow depth has exceded a user specified elevations in either a stream 

reache or structure.  To enter time analysis data, the user clicks on Time Analysis from the 

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

will appear as shown in Figure 3.33 (the time analysis editor will come up with a blank 

window until data has been entered).  Note that in order to view the results of Time 

Analysis, the user must click on the Time Analysis doce box for either Sub-Area or Stream 

Reach as appropriate.    

 

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

 

1. Enter Maximum Flow Percentage ï Percent of stream reach peak flow to be used 

for the time analysis determination.  Maximum of 4 different percentages may be 

entered, and at least one must be entered.  (Flow percentages will be sorted from 

lowest to highest for output) 

 

2. Enter Elevation Increment ï Height (elevation) above base elevation (Low 

Ground Elevation for Stream Cross Section Data or Starting Elevation 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 on Accept Data then Close for the interface to accept the data. 

 

 

 
 

    Figure 3.33:  Time Analysis Window 

 

 

 

Verification:  

 

To enter verification data, the user clicks on Verification from the Main Window (Figure 

3.6).  Once verification is selected, the Verification window will appear as shown in Figure 

3.34 (the verification editor will come up with a blank window until data has been 

selected). The user checks the blank boxes to request a particular verification item.  The 

outputs of verification selections are printed out in the Debug file (*.dbg). 
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    Figure 3.34:  Verification Window 

 

 

Read Data Section Verification Tables 

 

The first 15 items on the verification window (through Verfication Read) refer to the 

reading of the data by the program.  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 from 

what was actually entered.  If metric data was entered, values will be expressed as English 

equivalents as all data are saved within WinTR-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 

ï999 in the table indicating that a blank was interpreted for this field.  Also some blank 

fields may show as ï999 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 Verification 

window, and there is no entry for a particular data section, that section is not listed in the 

debug file. 
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Table 3.2:  Verifications Tables 

For all items, a check in the box means ñYesò and leaving the box blank means ñNoò.   

 

 

Read Data Section Output in Debug File Check Box 
Alternates Read Echo of input data after read in and data 

conversion. 

Yes Blank 

is No 

Dimensionless Unit 

Hydrograph Read 

Echo of input data after read in and data 

conversion. 

Yes Blank 

is No 

Duration Increment 

Read 

Echo of input data after read in and data 

conversion. 

Yes Blank 

is No 

Global Output Read Echo of input data after read in and data 

conversion. 

Yes Blank 

is No 

Input Hydrographs 

Read 

Echo of input data after read in and data 

conversion. 

Yes Blank 

is No 

Rainfall Distribution 

Read 

Echo of input data after read in and data 

conversion. 

Yes Blank 

is No 

Runoff Curve Numbers 

Read 

Echo of input data after read in and data 

conversion. 

Yes Blank 

is No 

Stream Cross Sections 

Read 

Echo of input data after read in and data 

conversion. 

Yes Blank 

is No 

Stream Reaches Read Echo of input data after read in and data 

conversion. 

Yes Blank 

is No 

Storm Analysis Read Echo of input data after read in and data 

conversion. 

Yes Blank 

is No 

Structure Ratings Read Echo of input data after read in and data 

conversion. 

Yes Blank 

is No 

Sub-Areas Read Echo of input after read in and data conversion. Yes Blank 

is No 

Time Analysis Read Echo of input data after read in and data 

conversion 

Yes Blank 

is No 

WinTR-20 Run 

Identifier Read 

Echo of input data after read in and data 

conversion 

Yes Blank  

is No  

Verification Read Echo of input data after read in and data 

conversion 

Yes Blank 

is No 

Storms and Rain Gage 

Combinations 

Output gives Storm ID, Rain Gage ID, 2-yr 

24hr Rain (if given), Rain starting time, Rain 

amount, ARC, and Rain Table ID. 

Yes Blank 

is No 

Sub-Area Tc 

Computations 

Output gives Sub-Area: Flow Type, 2-yr Rain, 

Length, Slope, Manning ñnò, Surface Code, 

Hydraulic Radius and Time. 

Yes Blank 

is No 

Sub-Area CN 

Computations 

Output gives Sub-Area: Sub-Area Identifier, 

Land Use Area Identifier, Hydrologic Soil 

Group (HSG), Curve Number Land Use Area, 

and the CN x Area Product. 

Yes Blank 

is No 

Unique Sub-Area List Output gives the number of Sub-Areas read 

from Sub-Area Data, the number of Sub-Areas 

added from Alternate Data and lists the added 

Sub-Area Identifiers. 

Yes Blank 

is No 

Cross Section Rating 

Table 

Output gives the discharge, end area, and 

rating exponent M for cross sections. 

Yes Blank 

is No 
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Table 3.2 (conôt) 

 

   

    

Pre-Processing 

Verification Section 

Output in Debug File Check Boxes 

Array Indexes / 

Reference Identifiers 

Output gives Sub-Area Identifier, Reach 

Identifier, Reach Index, Rain Gage Identifier 

and Rain Gage Index for Sub-Area; 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 Hydrograph 

Storm Identifier and Index for Input 

Hydrograph; the Storm Identifier, the Gage 

Rain Table Identifier and Index for the Storm. 

 

 

 

 

 

Yes 

 

 

 

 

Blank 

is No 

Rainfall Distributions 

Used 

Output gives the discharge, end area, and 

rating exponent M for cross sections. 

Yes Blank 

is No 

Reservoir Emptying 

Time 

Indicates whether to output Reservoir 

Emptying Time Section data after read in and 

data conversion. 

Yes Blank 

is No 

Upstream Reach 

Components 

Output gives the Reach Identifier, the numbers 

of Sub-Area, Input Hydrographs, and Reaches, 

the First and Last Array Indexes, and the Array 

Upstream Index Reach Identifier.  Code 

indicating whether to output Upstream Reach.  

 

Yes 

 

Blank 

is No 

Number of 

Hydrographs 

Output gives the operations (Generate, Route, 

and Add), the Reach Identifier, the Reach 

Array Indexes for hydrograph Storage, and 

notes on Starting at X requires Y hydrographs 

to be stored, and the Selected Starting Reach 

requires Z hydrographs to be stored. 

 

Yes 

 

Blank 

is No 

Watershed Analysis 

Steps 

Output gives for each storm for each Operation 

(Generate, Route © , Route (S), Combine, 

Input Hydrograph, Split Flow, Split Flow with 

Lost Flow) the Reach or Sub-Area Identifier, 

the Receiving Reach Identifier, the Input 

Hydrograph or Split Flow Identifier, the 

Hydrograph Location (In1, In2, Out1, Out2), 

and Number of Points (Out1, 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 Sub-Area 

Identifier, Drainage Area, Tc, Runoff CN, Rain 

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 Identifier, Starting 

Flow, Ending Flow, and Fractional Area). 

 

 

 

Yes 

 

 

 

Blank 

is No 

 

 

  



WinTR-20 User Guide                                                            47                                               Revision Date:July 23, 2004 

                                                                                                                                                                            

 

Table 3.2 (conôt)                                                                       

 

 

Processing 

Verification Section 

Output in Debug File Check Boxes 

Hydrograph Generation Output gives the Sub-Area, Rainfall 

Distribution, Storm, Rainfall Amount, Number 

of Points, the Rain starting time and time 

increment, the Mass Runoff, Runoff Curve 

Number, Number of Points, Runoff starting 

time and time increment, Sub-Area peak flow 

rate, time, and volume, the Hydrograph starting 

time and time increment, and the Peak Rate 

Factor conversion.  

 

Yes 

 

Blank 

is No 

Hydrograph Channel 

Routing 

Output gives by Storm: Reach, Peak Flow Rate 

and Time, Volume, and the Hydrograph point 

at the time increment and the number of points 

with the Initial and revised Routing step 

lengths; Wave Celerity, and Delta t.  Routing 

Step Information includes Section data to Peak 

Flow (Flow Rate, Area, Friction Slope, Top 

Width, Exponent, and the Muskingum 

Parameters Weight (X) and Route (K), the 

routing Coefficient terms C1, C2, C3, the 

Courant Number, and Grid Reynoldsôs 

Number, and the Intermediate Hydrograph 

table). 

 

Yes 

 

Blank 

is No 

Hydrograph Structure 

Routing 

Output gives by Storm: Reach, Peak Flow Rate 

and Time, Volume, and the Hydrograph point 

at the time increment and the number of points.  

The Structure Elevation, Flow Rate, temporary 

Storage and working Curve Value, and the 

steps per hydrograph increment are also given. 

 

Yes 

 

Blank 

is No 

Hydrograph Addition Output gives by Storm and Reach:  the 

Hydrograph, Hydrograph Storage Code, Start 

and End time and Time Increment for the 2 

hydrographs to be added (1st  In and 2 nd  In), 

and the two addition combinations at the 2 time 

increments (1st  Combo and 2 nd  Combo).  The 

Combination selected to keep is that 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, the 

Split Flow Reach, and the Remaining Reach:  

Peak Flow Rate and Time, Volume, and the 

Hydrograph point at the time increment and the 

number of points.  The Elevation and Flow are 

also tabulated. 

 

Yes 

 

Blank 

is No 

Flow Duration 

Computations 
Output gives by Storm: Reach, Peak Flow Rate 

and Time, Volume, and the Hydrograph point 

at the time increment and the number of points.  

The Time Flow, Elevation Flow, and Flood 

Econ Data are also given. 

 

Yes 

 

Blank 

is No 
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The WinTR-20 input header sections can be assembled in any order except that the first 

record must be the WinTR-20 identifier.  The Control / Editor generate the 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 for WinTR-20 Input File  

 

 

File Identifier  
     TR-20 Run Identifier (must be 1

st
 section) 

Analysis Definition 
      Sub-Area 

      Stream Reach 

      Storm Analysis 

Rating and Hydrology Data 
       Stream Cross Section 

       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 be 

accomplished by selecting ñSaveò or ñSave Asò from the File pull down menu on the main 

window.   See Figure 3.35 shown below.  The ñSaveò choice is only available if the data 

has previously been given a file name.   
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                                                          Figure 3.35:  ñSaveò or ñSave Asò Window 

 
 

Data will be saved into a file; the user then clicks ñYesò button to save.  See Figure 3.36    

below. 

 

 

    
 

 
     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 perform the WinTR-20 

calculations by clicking on ñRunò from the main window (menu bar).  An example of the 

Run ï Perform WinTR-20 Calculation window is show in Figure 3.37. 
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                                                                                Run  
                                                                         Perform WinTR-20 calculation    
       

 

           

  Figure 3.37:  Run ï Perform WinTR-20 Calculation 

 
 

After WinTR-20 has finished the calculations, WinTR-20 will generate the WinTR-20 

Printed Page File as shown in Figure 3.38.  If the data has errors, the error File is shown in 

Figure 3.40. 

 

Under the WinTR-20 Printed Page File window are the following options: 

 

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

 

View: The view menu currently includes:  WinTR-20 Input File (See Figure 3.39), 

WinTR-20 Printed Page File (See Figure 3.38), WinTR-20 Error File (See Figure 3.40), 

WinTR-20 Debug File (See Figure 3.41), WinTR-20 Hydrograph (See Figure 3.42), and 

WinTR-20 FloodEcon File (See Figure 3.43). 

 

The user then clicks on Close to close the WinTR-20 Printed Page File Window. 
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                         Print                            View                                                          
         

                             Send to Printer                     Input File 

                                                                                                    

                                                                                  Printed Page File 

                                                                         Error File  

                                                                        Debug File 

                                                                       Hydrograph 

                                                                       FloodEcon File 
 

 

 

                                                  Figure 3.38:  WinTR-20 Printed Page File 
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Figure 3.39:  WinTR-20 Input File Window 
 

 

      
   

 

 

   Figure 3.40: WinTR-20 Error File Window 
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Figure 3.41:  WinTR-20 Debug File Window 

 
   

    
   

 

    Figure 3.42:  WinTR-20 Hydrograph File Window 
 

 

 


