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WinTR-20 System:

User Documentation

Overview to the WinTR-20 System

Purpose

The WinTR-20 model is a storm event surface water hydrologic model applied at a watershed scale.  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 (rainfalls by frequency) 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.  The model assists in the hydrologic evaluation of flood events for use in the analysis of water resource projects.

Brief History

Natural Resources 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, Part630, Hydrology, NEH 630.10 and 630.16).  The background theory and verification studies for these were developed in the 1940's and 1950's by the Soil Conservation Service (SCS) and the Agricultural Research Service (ARS).  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: Computer Program for Project Formulation Hydrology (1964).  This program 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 for processing.  SCS published a description of the program and its use as Number 20 in their Technical Release series, hence the popular name TR-20 came about.  In the early1980's, the program code was updated to FORTRAN77 for use on the personal computers that were becoming a standard office fixture.  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 next millennium and utilizing the expanded capabilities of the latest new computer technologies.

User Documentation Organization 

This manual is organized in six sections.  The first is an overview of the WinTR-20 System. The next four sections each describe one of the system's program components (Controller/Editor, WinTR-20 Model, TR-20 Converter, and HEC-RAS Reformatter.)  The last and largest section contains the various appendixes, which show most of the program input windows.  The appendixes also include detailed input and output specifications as well as examples of the differences between the former and present WinTR-20 input files.

System Components

The major components of the WinTR-20 System are shown in Figure 1-1.  The program components (rectangular boxes) are shown as follows:

· Controller/Editor- allows the running of the other program components and the entry/editing of data for the WinTR-20 model. 

· WinTR-20 Model-the heart of the system and performs the rainfall-runoff and watershed routing calculations.

· Data Converter -transforms old TR-20 input data to the new input format accepted by the WinTR-20 model.

· HEC-RAS Reformatter-transforms HEC-RAS output profile data to WinTR-20 stream cross section data.
· TR-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 are not covered in this documentation.
Figure 1-1: WinTR-20 System Diagram
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A Watershed View

Input for the WinTR-20 model consists of hydrologic and physical parameters that describe the watershed (land and stream system) and the rainfall events being studied.  The entire watershed land area should be subdivided into sub-areas.  A sub-area is a continguous relatively homogeneous piece of the watershed where runoff flows to a single point on the stream system.  The watershed stream system is subdivided into stream segments called reaches.  Reaches are segments of the stream system that represent the configuration of the flow paths in the watershed from other reaches and the sub-area landmasses upstream.  Flow from each sub-area can only enter the upstream end of a reach or the watershed outlet.  Each stream reach in turn identifies the reach (or possibly the watershed outlet) directly downstream that receives its flows.  Figure 1-2 is a sample watershed showing the sub-area and reach relationship.  Table 1-1 lists the receiving reaches for the sub-areas and reaches in Figure 1-2.

Figure 1-2 - Sample Watershed showing sub-area and reach relationship
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Table 1-1: Sample Watershed Flow References

	Sub-area
	Flows into 

Upstream End of 
	
	Reach
	Flows into
	Diversion to

	Area I
	Reach B
	
	Reach A
	Reach F
	

	Area II
	Reach C
	
	Reach B
	Reach C
	

	Area III
	Reach A
	
	Reach C
	Reach F
	

	Area IV
	Reach F
	
	Reach D
	Reach F
	Reach G
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	Reach F
	
	Reach E
	Outlet
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	Reach F
	
	Reach F
	Outlet
	

	Area VII
	Reach E
	
	Reach G
	Outlet
	

	Area VIII
	Outlet
	
	Reach H
	Reach G
	

	Area IX
	Outlet
	
	
	
	

	Area X
	Outlet
	
	
	
	

	Area XI
	Reach G
	
	
	
	

	Area XII
	Reach H
	
	
	
	

	Area XIII
	Reach D
	
	
	
	


The "minimum" input data set for a WinTR-20 model run includes storm analysis information, a reach (with cross section) and/or sub-area data, and a request for some output.  If a hydrograph were read in at the head of the reach, sub-area data would not be required.

Sub-area data includes an identifier, the drainage area, the runoff curve number (CN), the time of concentration (Tc), and the reach or the watershed outlet receiving the sub-area flow.  If the sub-area CN is not available, detailed land use and hydrologic soil group (HSG) combination information can be entered for the sub-area.  The WinTR-20 model will calculate the CN.  If the time of concentration is not available, detailed flow path information can be provided (flow lengths, slopes, Manning n, and cover type for sheet and shallow concentrated flow and flow length, slope, Manning n, flow end area and wetted perimeter or flow velocity for channel flow), and the program will calculate the sub-area time of concentration.  

Reach data includes an identifier, stream cross section data (elevation, discharge, end area, friction slope, and top width), and channel length.  If the valley length is different from the channel length, valley length should be provided as well.  A constant base flow value can be added to the reach if appropriate, and split flow can be defined.  A reach can also represent an impoundment and its associated storage in the pool area.  In this case only a structure rating identifier is needed as reach data. 

Structure data includes an identifier, a starting elevation for routing the hydrograph through the structure, and a structure rating table giving discharge and storage at selected structure elevations.  The minimum number of points for the rating curve is two; enough points should be given to adequately define the outflow from the structure and to cover the discharge-storage combinations expected to occur.  If the storage required by the routing exceeds the highest discharge-storage given in the rating table, the program reports an error and stops.  The rating table must then be augmented to take in the needed values.  If more than one starting elevation is used for a structure, a separate rating table should be given for each starting elevation.  For more information on structure data, see Section 3, WinTR-20 Model.
A rainfall distribution can be entered or one of several standard rainfall distributions embedded in the program can be used.  To define a new rainfall distribution, a unique rain table name (other than the pre-loaded names) must be assigned.  Rainfall distributions can be entered in dimensionless form (Px/Ptotal) or as actual storm rainfall.  Both types are entered as accumulated total rainfall.  If the rainfall distribution is dimensionless, the total rainfall amount (depth) for the storm is also entered.

Output can be requested for each sub-area and each reach individually within the sub-area and reach data sections as well as in the Global Output data section.  Output options at the watershed outlet are controlled by the output options selected for sub-areas and reaches in the watershed: if an output is selected at any location in the watershed, it is also provided for the watershed outlet. All input data is checked for completeness and compatibility with other variables as well as for numeric range.  Entry and output can be in either English or metric units as specified by the user.

Disclaimer

Although all pieces of the WinTR-20 system have been tested by the developers, no warranty, expressed or implied, is made as to the accuracy and functioning of the programs and related program materials nor shall the fact of distribution constitute any such warranty, and no responsibility is assumed by the developers in connection therewith.

User Responsibility

Results from the model can be extremely sensitive to the input data.  It is the user’s responsibility to ensure that all input data (whether it is actually entered or implied through default values for blank data fields) are appropriate for the watershed and watershed conditions being analyzed.

Changes to WinTR-20 Input

The way a watershed is viewed has greatly changed with this version of WinTR-20.  The old logic approach (tell me every operation that must be performed in the analysis) has been replaced with a more physical watershed view (describe the watershed features and the program will take care of the logic).  With this in mind, users of previous versions may require some adjustment time to relate older input to the current model.  Tables comparing the old TR-20 commands and present WinTR-20 system input data sections can be found in Appendix A.

Features of the old program no longer supported include:

· 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 and is not available in the present WinTR-20 model.  Reach length is less important with the Muskingum-Cunge channel routing method and thus the need to determine peak flow at points within a reach is no longer necessary. 
· The runoff table entered as a rainfall distribution. The loss of the runoff option for the rain table can be handled by changing affected sub-area CNs to 100 which effectively converts all rainfall to runoff.  
· Separate data check program.  Data checking is now done within the WinTR-20 model itself. 

Program Distribution and Questions: Web site

The WinTR-20 System is distributed through the NRCS National Water and Climate Center Hydrology/Hydraulics website at: http://www.wcc.nrcs.usda.gov/water/quality/common/tr20/tr20.html.  The entire WinTR-20 system (programs, documentation and sample data) can be downloaded from the site.  The web site also includes an email address where comments or questions may be directed.

Controller/Editor

Description

The Controller/Editor is the one piece of the WinTR-20 System that a user directly interacts with. It controls the execution of all other WinTR-20 system programs (WinTR-20 model, TR-20 Converter, and HEC-RAS Reformatter) and provides data entry/editing capability for WinTR-20 input data files.  Appendix B shows the program's input windows.  A built-in Help system assists you in understanding how the controller/editor operates as well as defining the various input items.  The WinTR-20 User Guide (2004) provides additional assistance in actual data entry.
Computer Requirements

The Controller/Editor is the one part of the WinTR-20 system that is Windows® based (Windows® 95/98 ,NT or XP) 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 the general window background.

File Naming Conventions

When saving data, keep in mind how the file name and its extension (after the dot in the file name) are used.  While any file extension can be used as a WinTR-20 input file, there are some that will automatically be created by the other programs that are part of the WinTR-20 system. The extension inp is suggested for all WinTR-20 input file names.  The root of the input file name (input file name without the dot and extension) is used by the other programs to devise names for their output files.  All of the other programs generate an error file with a “err” extension. The TR-20 Converter and HEC-RAS Reformatter both generate output files with the inp extension as these output files are partially completed WinTR-20 input files.  Additionally, the WinTR-20 model also uses extensions of out (printed page output file), dbg (debug file), hyd (hydrograph file), and ecn (Flood Economics input file).  

Help

The Help available in the Controller/Editor consists of generalized Help windows that describe how the Controller/Editor operates as well as Help for data entry windows and input variable Help displayed within each data entry window. 

Help Windows

Controller/Editor has generalized help windows.  Three of these are available via the “NEW User? Click Here” button that appears on the main window when the software is first started.  These three windows cover the operation of the Controller/Editor, the Help that is available and how to get started with entry/editing and running the other programs in the WinTR-20 system.  These three help windows along with two others are also available from the Help pull down on the main window.  The two additional help windows are the system diagrams that appeared earlier in this document and an About window that identifies the software and the current version. 

Window Name and Variable Name Help

The entry window and input variable help are displayed in a yellow text box on the lower left corner of each entry window.  On entry windows, the window name and most variable names are shown in yellow.  Click on any yellow name (window or variable) to display the help for that item.  The help box will remain until the currently displayed window or variable name is clicked a second time to close the help box.  The help box does not need to be closed before displaying help for a different variable on the same window.  Just click on that variable to update the help displayed.

Entry Window Features

Figure 2-1 and Table 2-1 define the features and their functionality of the various controller/Editor windows.  

Figure 2-1 Window Entry Terms
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Table 2-1: Window Features and Functions

	Window Feature
	Function

	Button
	Performs function indicated by button name.


	Check box
	Multiple selection boxes.  (( Indicates Selection.  ( Indicates Not Selected.)  More than one box may be selected at a time.

	Combo Box
	Enter data in box or select from pull down choice list.  Some instances may only allow entry of predefined items. 

	Entry Box
	Enter data into box.

	Grid
	Display previously entered data in table format.  Grids for Dimensionless Hydrograph, Input Hydrograph, and Rainfall Distribution also allow for direct data entry. 

	Help Box
	Displays information about an entry window or a selected variable.

	Information Box
	Displays information about or instructions for the current window. 

	List Box
	Contains list of items; Click on one to enter/edit data for the item.

	Menu Bar w/ Pull Down
	Organizes available functions into categories (Menu items) and Subcategories (pull down items).

	Option Button
	Single selection button.  (◉ indicates Selected. ○ indicates Not Selected.) Only one button in an option button grouping may be selected at a time.  

	Scroll Bar
	Allows display selection for part of a lengthy table that exceeds the size of the grid.  Move the small gray marker up and down to change the portion displayed.

	Window Title
	Displays title of the window and current input file name (once the current data has been assigned a file name).


Input and Editing

Organization

The data entry/editing windows are organized along the same lines as the WinTR-20 input file. Generally each window represents an input data section for WinTR-20.  Not all sections are required or needed for each WinTR-20 input data set.  Many of the sections are relational and identifier variables are the links between the sections.  Figure 2-2 illustrates how the identifiers are used to link the various sections. (The Land Use Areas box and Time of Concentration on the figure are dashed, representing an entry window that is not a WinTR-20 input section but is part of the Sub-Area input section.)

Figure 4: Entry Window Variable Links
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Data Entry/Editing

To start the entry/editing process, either a new file must be created or an existing file loaded.  The first three choices (New WinTR-20 File, Open Existing WinTR-20 File, Reopen Last Session) in the File pull down on the Controller/Editor main window provide the means to get started.  The Data Converter (described later) will prepare old TR-20 input data sets for use in the current WinTR-20 model, so a fourth option for data entry on the pull down list is Convert old Data.  Once a file is created or loaded the entry window for the WinTR-20 Identifier is opened.  This provides the user opportunity to make the decision on which units system (English or metric) will be active for the input file.  (Note:  While the input units can be changed after data are entered, the values entered are not converted when a change to input unit system is made in the middle of data entry.  The unit labels on the various entry windows will display the appropriate units for the currently selected input unit system.)

When closing the WinTR-20 Identifier and any other Editor entry window, two buttons are provided.  The No Changes (Close) button does not retain any changes that were made to data on that window.  The Accept Changes (Close) button rewrites the temporary file for that entry window, but does not save the data in a permanent WinTR-20 input file.  (See Saving Data later).  Once an entry window is closed, the Controller/Editor main window is redisplayed.  It will look different from when the software was first started: the NEW User? Click Here button will be gone and a list of all of the entry windows will be displayed.  Any entry window name that has an X in front of it has some data already entered.  Click the name of an entry window to open it and allow for further entry/editing of data.

Loading Data

The File pull down on the Controller/Editor main window provides choices to Open Existing WinTR-20 File or to ReOpen Last Session.  Once a file is loaded, the entry window for the TR-20 Identifier is opened.

Saving Data

Data can be saved using either the Save or Save As selections from the File pull down on the main window. The Save choice is only available if the data has previously been given a file name.  The current file name is displayed in the dark blue window name box at the top of each entry and the main window.  If no file name has previously been provided the file name shows as “> Untitled <”.

WinTR-20 Input File Order

The WinTR-20 input header sections can be assembled in any order except that the first record must be the WinTR-20 identifier.  The Controller/Editor generates the input file with the data section headers in a fixed order shown in Table 2-2.  Only the data sections that actually have data associated with them are included in the generated file.

Table 2-1: Controller/Editor for WinTR-20 Input File

	File Identifier

	WinTR20 Run Identifier (must be 1st section)

	Analysis Definition

	Sub-Area

	Stream Reach

	Alternate Analysis

	Storm Analysis

	Rating and Hydrograph Data

	Stream Cross Section 

	Structure Rating 

	Input Hydrograph

	Watershed Reference Data

	Dimensionless Unit Hydrograph

	Rainfall Distributions

	Local Land Use

	Output Related Data

	Duration Increment

	Global Output 

	Time Analysis

	Verification


Links to Other TR-20 System Programs

While each of the remaining WinTR-20 system programs can be run independently of the Controller/Editor, links are provided in the Controller/Editor that allow each of them to be run.  Each program has a different place to run from and a different set of criteria for running.  The programs will each be discussed separately.

WinTR-20 Model

The WinTR-20 Watershed Hydrology Model is an NRCS computer program developed to predict the runoff resulting from rainfall over a watershed.  This model is the heart of the system and computes the runoff hydrographs, channel routings, and structure routings for the watershed.

The WinTR-20 model is run from the Controller/Editor by clicking WinTR-20 from the Run  on the main window.  The Run  button  only visible when a named TR-20 input file is currently in the editor and no changes have been made since the data was last saved.  While the data must reside within the Controller/Editor, the file that is actually run is the saved WinTR20 input file.

Once the WinTR-20 file is run, the File Display window appears with either the printed page output file or the error file displayed.  The error file is displayed if there were any errors during the TR-20 execution.  The file may be printed, the appropriate changes may be made to the input, and the file can be rerun again after the changes have been saved.  If the run was clean (no errors) then the printed page file will be displayed.  The other output files (debug, hydrograph file, and FLOOD ECONOMICS) can also be displayed as selections from the Actions pull down on the File Display window.  For more information concerning the input and output files for the TR-20 model, see the WinTR-20 model section later in this document.

Data Converter

The data converter edits and converts most items in the old TR-20 input data sets for versions dated 1983 and later so that they can be run in the present WinTR-20 System.  The converter is a batch process and uses the WinTR-20 input specifications (Appendix C) as the basis for input conversions. Most data will be transferred, but some data such as IPEAKS, alternatives, divert and multiple changes in main time increment do not translate to the new format.

All converted input data should be verified to ensure that it still represents the intent of the old input file.  Some data required for TR-20 is not available in the old input files, so converted files need to be edited before they will run in the TR-20 model.  The only exception is a file describing a watershed with no REACH records.

The converter is run from the Controller/Editor by clicking Convert old Data from the File pull down on the main window.  If data is currently in the editor, you will be asked to Save it if changes had been made since it was last saved or  if the data has no filename.  The data will then be removed from the Controller/Editor.  Once the Converter is run, its output (TR-20 input file) is loaded into the Controller/Editor and one of the following will occur.  
· If errors were generated during the converter run, then the error file is displayed in the File Display window.  
· If no errors were generated, then the WinTR-20 Identifier window opens to allow editing of the input file.  
Almost all converted data sets will require additional data to be added to the converted input file before it can successfully be run in the WinTR-20 model.  For more information on the operation and limitations of the Converter program see the TR-20 Converter section later in this document.

If no data are currently in the editor, the program allows you to browse and select an old data file for conversion.  The data converter will convert the old data file and return to the main Editor/Controller window showing the converted file with an extension inp and the original filename.

HEC-RAS Reformatter

The HEC-RAS reformatter takes a HEC-RAS output file and develops rating tables formatted for WinTR-20 input along with an error file listing any irregularities that would cause TR-20 execution problems.

The HEC-RAS reformatter is run from the Controller/Editor by clicking Import HEC-RAS from the File pull down on the main window.  If data is currently in the editor, the user is given the options of adding the reformatted cross section data to the current data, or of cleaning out the current data so that the reformatted data starts a new WinTR-20 input file.  Once the Reformatter is run, one of the following will occur.  
· If errors were generated during the reformatter run, an error file is displayed in the File Display window.  
· If no errors were generated, then the TR-20 Identifier window opens to allow editing of the input file. 
For more information on the operation and limitations of the reformatter program see Section 3, HEC-RAS Reformatter.

If no data are currently in the editor, the program allows the user to browse and select a data file for conversion.  The reformatter will reformat the selected data file and return to the main Editor/Controller window showing the converted file with an extension inp and the original filename.

Input Plots

Input Graphics available with the Controller/Editor are plots of 

· dimensionless unit hydrograph

· input hydrograph

· rainfall distribution

· structure rating table (elevation vs. flow and storage) 

· channel rating table (elevation vs. flow, end area, and top width). 

Click the Display Data button on the appropriate entry window to display a plot of the current data.  Appendix B shows examples of these. 

Output Plots

Plots of selected output data from the Printed Page File can be displayed once the WinTR-20 model has been run.  The Plots menu item is available on the Main window after WinTR-20 has been run and no additional changes have been made to the input data.  Click Plots to display the Graphics Output window and select the type of data to plot.  Types of data available for plotting include:

· Hydrograph plots can be for single hydrographs for one storm, location, and alternate or they may be for multiple hydrographs.  Multiple hydrograph plots may be for a single storm and alternate at a number of locations, several storms for one alternate and one location, or for one storm and location for several alternates. These include single hydrographs, and multiple ones by storm (single location and alternate), by alternate (single location and storm), and by location (single storm and alternate).

· Peak Flow plots by drainage area (flow rate or flow rate/unit area) are also available.  

· Graphics associated with Flow Duration are a single plot, time vs. flow plots, ordered (or sorted) hydrographs, and an ordered hydrograph with Time Analysis lines. 

Examples of the Graphics output files are shown in Appendix B.

TR-20 Model

Description

The TR-20 model is a batch-process single event watershed scale surface runoff computer model that generates amounts of water leaving land areas (sub-areas) and flowing into the watershed stream network at specific locations (reaches).  The water is routed through the watershed reaches to the watershed outlet.  The following specialized components are also available to supplement the sub-areas and reaches:

Structures - Calculates outflow from water impounding structures. 
Baseflow - Adds base flow to the storm hydrographs. 
Split flow - Allows for the division of a reach hydrograph into two separate outflow paths. 
Runoff curve number (CN) - Calculates the CN for a designated sub-area.
Time of concentration (Tc)- Calculates the time of concentration for a designated sub-area. 
transmission loss (future) - reduces the flow in reaches due to hydraulic conductivity of the channel bed and storage in the channel banks.

Input

Input for the TR-20 model consists of hydrologic and physical parameters that describe the watershed and the rainfall event being studied. Watershed data includes information about sub-areas and reaches.  Figure 1-2 shows a conceptual watershed and the relationship between sub-areas and reaches.

All input data is checked for completeness and compatibility with other variables as well as for numeric range.  Data entry can be in either all English or all metric units.

Output at the watershed outlet is controlled by the sub-area and reach output options: whatever type output (printed page, hydrograph file, etc.) has been requested at any reach or sub-area will be given for the outlet.  The printed page file peak flow summary is the default output.

The model defines the location of a sub-area by designating whether it flows into a stream reach or joins the watershed at the outlet.  Each stream reach identifies the reach downstream or indicates that it flows directly to the watershed outlet.   
Required sub-area data includes an identifier, the drainage area, the CN, the time of concentration, and the location receiving the flow that is designated either as a receiving reach or the watershed outlet.  If the CN is not given, the user can provide land use by area and hydrologic soil group and the program will calculate the CN.  If the time of concentration is not given, the user can provide flow lengths, slopes, Manning n, and cover type for sheet and shallow concentrated flow and flow length, slope, Manning n, flow end area and wetted perimeter or flow velocity for channel flow and the program will calculate the time of concentration.  

Reach data that is required includes an identifier, stream cross section data (elevation, discharge, end area, friction slope, and top width), and channel length.  If the valley length is different from the channel length, valley length should be given as well.  A constant base flow value can be added to the hydrographs if appropriate, and split flow can be defined.  
Transmission loss within a reach will be a future enhancement. 

Structure data includes an identifier, a starting elevation for routing the hydrograph through the structure, and a structure rating table giving discharge and storage at selected structure elevations.  The minimum number of points for the rating curve is two; enough points should be given to adequately define the outflow from the structure and to cover the discharge-storage combinations expected to occur.  If the storage required by the routing exceeds the highest discharge-storage given in the rating table, the program reports an error and stops.  The rating table must then be augmented to take in the needed values. 

You can enter a rainfall distribution or choose to use one of several standard rainfall distributions embedded in the program. You can also define a new rainfall distribution by assigning a unique rain table name to a dimensionless (in magnitude) table or one can use the table (dimensioned in magnitude) to describe an actual storm event. If the rainfall distribution is dimensionless in magnitude, the user must provide the total rainfall amount for the storm.  Figure 3-1 show the identifier relationships of the various input data sections.

Figure 3-1: Input Section Links
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Input Files for TR-20

TR- 20 uses two input files: TR-20 input file name, and TR-20 input. To allow the TR-20 model to operate without any user intervention so it can be embedded into or called from an interface, the input file name is passed as an entry in another file.  The TR-20 input file name file (TR20.fil) is optional.  If used, it contains the path and filename of the actual input file.  If TR20.fil is not present then the default TR-20 input file name (WinTR20.inp) is processed.  When running the TR-20 model from the Controller/Editor, the TR20.fil file is automatically generated.

The TR-20 input file contains all data that is watershed specific for a TR-20 analysis as well as the desired output options.  Details of the input file are described separately in Appendix C.  

Model Processing

The TR-20 model can be viewed conceptually as consisting of three parts: Data Preparation, Alternate Processing, and Output.  After each of the first two parts is completed, an error check is made to determine if any errors were encountered.  If errors occurred, then the remaining parts are not called and the program is terminated after informing you that errors have occurred.  Any errors encountered are written to the error file (xxx.err) where xxx is the root input file name. 

Data Preparation

Data Preparation consists of all processing that occurs prior to the actual watershed analysis. This includes identifying the input file, reading the input file, setting up relationships among the different data types based on the identifiers read that link the input data sections, initializing data required for the simulation, establishing reach routing order and upstream reach drainage areas.  At this time the program also performs data reduction functions (determining sub-area time of concentrations from detailed flow paths and runoff curve numbers from detailed land use data) when necessary , retrieving built-in data for rainfall distributions and dimensionless unit hydrographs, and merging global output parameters where specific data has not been entered.  Error messages are produced for any data problems that are encountered.

The TR-20 input file is read one record at a time. Data is read in the formats of the various data sections described in the TR-20 Input Layout Matrix (Appendix C).  Numeric data is checked for valid data type (integer or floating point).  Numeric and some alpha numeric  data are checked for acceptable ranges. All required fields are checked for completeness.  Error and debug files are opened and error messages are produced for any data problems that are encountered.  A brief description of the major steps for data preparation follows in the order that they occur in the program.

Read Input

The data sections can be read in any order except that the TR-20 identifier must be first.  This requirement is for two reasons: 
· It identifies the data as being a TR-20 input file.

· It establishes the input unit system (English or metric) which is needed to read the remaining data.  The input units are important because TR-20 uses English units internally, and if metric data is used, it must be converted as the data file is read. 

Standard Dimensionless Unit Hydrograph

If no dimensionless is read in, the standard SCS dimensionless unit hydrograph is loaded and used for the watershed analysis.

Global Codes

Global output codes allow you to specify the number of decimals to be shown in the hydrograph, the cutoff value for displaying the hydrograph, the hydrograph print time increment, and the output files desired for sub-areas and reaches in general.  Any sub-area and reach output codes that are read as blanks are filled in using the global defaults.  The final sub-area and reach output codes are checked to see if either hydrograph file or Flood Economics output is requested and appropriate flags are set.  The Watershed Outlet code is set if any sub-area or reach has the output option selected.

Tc

Tc controls the computation  time interval  for sub-areas and sub-area data contained with alternates.  It also sets the rain gage array index for each sub-area, which is used here to identify the 2-yr 24-hour rainfall if the Tc computations are to be done for the sub-area.  If Tc is not directly entered, the detailed flow path information must be entered and the sub-area Tc computations are done using WinTR-55 (2002) procedures.  Verification of the computed values is also done if desired.

CN

CN controls the computation of weighted runoff curve number (CN) for sub-areas and sub-area data contained with alternates.  If a sub-area CN is not entered then the detailed land use and area data is used to produce a weighted CN using NEH Part 630, Chapter 10 procedures.  If both sub-area CN and detailed land use data are entered for a specific sub-area, the program gives an error.

Array Allocation

Throughout the data preparation phase the program allocates array sizes for sub-areas, reaches, rainfall distributions, and storms and compiles the unique number of each element as a combined list of all elements possible for the watershed and all the alternates. 

Output Files

The output files needed for the run are opened.  Potential output files are Printed page (xxx.out), Flood Economics (xxx.ecn), and hydrograph (xxx.hyd). The error and debug files are already open.

Error Messages

Any error detected is fatal to the running of the model, although the run may not be terminated immediately.  During Data Preparation as many errors that can be detected are reported before the run is terminated just prior to the Alternate Processing.  Errors encountered during Alternate Processing halt the run shortly after the error is encountered.  No errors are written from the Finish Output portion of the program. Appendix D lists of all error messages.  If the data generates warnings, these are printed as part of the debug file.  Appendix E lists of all warning messages.

Alternate Processing

The alternate processing portion of the model analyzes the watershed and includes development of hydrographs and peak flow rates for the sub-areas and reaches in the watershed for all storms and all alternates.  The program determines a starting reach that minimizes the number of hydrographs that need to be saved while processing the watershed.  If more than one starting elevation is used for a structure, a separate rating table should be given for each starting elevation.
The watershed analysis begins at the selected starting reach.  Water from hydrographs read from the input file and generated as runoff from the sub-areas above the reach are the first items added.  Once all the water feeding into the starting reach is taken care of, this combined upstream hydrograph is routed to the next downstream reach using either channel (Muskingum-Cunge method) or storage (reservoir) routing. The storage indication method is used to reservoir route a hydrograph (NEH, Part630, Chapter 17).  The ability to divert or divide flow from a reach is also allowed. When a reach is encountered that has unprocessed reaches upstream (due to branching of the stream system), processing moves to the upstream end of an unrouted tributary for continuation of the watershed analysis.  Processing then resumes in a downstream direction.  This approach is continued until every reach has been routed and a hydrograph produced for the watershed Outlet.

The following processes are performed for the original watershed configuration and then for each alternate.

Implement Alternate

New alternates are defined by updating the reach and sub-area data that corresponds with the alternate to be analyzed.

Upstream Reaches

The watershed layout for the alternate is defined by determining the minimum number of hydrographs required to route the watershed by simulating the watershed analysis starting at each primary reach (a reach with no other reaches draining into its upstream end, which by definition is a reach on the periphery of the watershed). 

Process Watershed

Processing begins at the starting reach indicated from the minimum number of hydrographs analysis.  Before any reach can be routed, it must first have all input hydrographs feeding the reaches’ upstream end must be added, the runoff from all sub-areas generated, and all upstream reaches routed.  Watershed analysis begins at the starting primary reach and proceeds downstream as long as reaches are completed and ready for routing.  If a reach is encountered that is not ready for routing, an uncompleted path upstream from the incomplete reach is followed to its primary reach and the process continues.  When all reaches have been processed, the remaining hydrograph will represent the watershed Outlet.

Generate Hydrographs

Hydrographs are generated from sub-areas using the appropriate event rainfall, rainfall distribution, dimensionless unit hydrograph, sub-area drainage area, time of concentration (Tc), and curve number using the NRCS hydrograph generation technique.  The sub-area Tc is used to establish the time interval for the spacing of points in the dimensionless unit hydrograph.  This time interval defines the hydrograph time increment. The rainfall distribution is linearly interpolated to develop mass rainfall values to use at the time increment needed.

Combine Hydrographs

Two hydrographs are combined by using the first hydrograph time increment and linearly interpolating the second hydrograph.  Next, the two hydrographs are combined again using the time increment from the second and linearly interpolating the first.   The hydrograph with the smaller time increment is used if the peak for the combined hydrograph with the smaller time increment is 99 % or greater than the combined hydrograph with the longer time increment.
Flow Duration

The discharges in the hydrographs are sorted from the highest to the lowest values.  The flows for specified times are needed as input to Flood Economics, and these are read directly from the sorted hydrographs.  Flow duration produces times for specified flows or elevations transformed to discharges by rating curves (either a structure or cross section rating). 

Flood Economics requires the flow for specified times, and these can be read directly from the sorted hydrographs.  Flow duration analysis produces times for specified flows or elevations transformed to discharges by rating curves (either a structure or cross section rating). 

Channel Route

The program uses a constant coefficient Muskingum-Cunge method of channel routing (Chow, Maidment, and Mays, 1988; Maidment, ed., 1993; or Ponce, 1989).  The peak of the inflow hydrograph is used as a reference discharge for determining the routing coefficients.  Attenuation of the hydrograph is controlled by computation of a routing step length, which is based on the inflow hydrograph time increment and the cross section rating information.  The routing step length may be shorter than the reach, thus requiring multiple routing sub-steps for the reach.  The inflow hydrograph values for the current and previous time increments along with the outflow for the previous time increment are used with the routing coefficients to perform the actual hydrograph routing.  Even though sub-steps may be used in the routing, the resulting routed hydrograph is reported at the same time interval as the inflow hydrograph.

Baseflow is added to the base of the hydrograph as a rate per drainage area unit (csm) in the channel or storage routing.  The baseflow is added to all downstream reaches thereafter.  Since baseflow is added as a rate per unit drainage area, it will increase as the drainage area increases downstream.

Prior to the routing, at elevations above low ground elevations, the end area values are adjusted to reflect the difference in length between the channel and the flood plain.  A stream cross section data table is required in order to route a hydrograph through a reach.  This table may be developed in several ways, including running water surface profiles for the stream network using HEC-RAS.

Storage Route

The storage indication method (NEH Part 630, Chapter 17) is used to route hydrographs through reservoirs.  While the hydrograph is reported at the inflow time increment, a smaller time step may be used in the routing.  The routing time step is based on the smallest time to empty the reservoir at each of the structure rating points.  (The time to empty is computed as the structure rating storage volume divided by the average outflow (rating outflow/2)). The hydrograph time increment is compared to a percentage (currently 50%) of the smallest emptying time to determine the number of time steps to use between hydrograph points. Base flow is also added to the upstream hydrograph for the routing process and subtracted back out from the downstream hydrographs after routing.

Split Flow 

A routed hydrograph can be split into two hydrographs by one of three methods depending on what data is provided.  
· Use two stream cross section ratings can be used to split the flow.

· Specify minimum and/or maximum flow to start a diversion.

· Use percentage split based on the drainage area fraction associated with each flow.  
The resulting split flow hydrograph can be associated with a reach into which it will flow or, if no reach is identified, the split flow is considered lost (goes out of the watershed).  Base flow is split in proportion to the fraction of drainage area associated with the split flow hydrograph.

Model Output

The TR-20 model has five standard output files:  Error, Debug, Printed Page Output, Hydrograph, and Flood Economic.  You can also request specialized verification information that appears in the Debug file. A successful TR-20 model run results in a minimum of three output files: Error (empty for a successful run), Debug (which also may be empty), and the Printed Page Output. 

File naming conventions must conform to the operating system being used.  Each of the output files is named using the TR-20 input file name up to the last “.” and a predefined extension. The extensions are: 
· .err for the error file
· .dbg for the debug file
· .hyd for the event file
· .out for the output file
· .ecn for the economic file
A complete listing of all the output parameters for the Printed Page, Hydrograph, and Flood Economics files are contained in the TR-20 Output File Specifications (Appendixes G, H, and I).

The Finish Output portion of the program completes the printed page file and populates the Flood Economics file.  The hydrograph portion of the Printed Page file and the Hydrograph file are populated during the data processing portion of the program because hydrographs are not saved past their intended use in data processing.  Information on peak flows and flow duration data are generated while the hydrographs exist in data processing and are saved until the data processing is complete to produce tables based on multiple alternates or storms.

Error File

The Error file contains messages that define any errors encountered during data preparation and alternate processing.  Data preparation proceeds even after an error have been encountered to complete as much error checking as possible. If errors are found during data preparation, the run will terminate prior to any alternate processing. Most errors will occur during data preparation and the error message text will lead to the offending or missing input. If any errors are encountered during the simulation, data up to the time of the error will be written to the printed page and hydrograph files but no data will be contained in the Flood Economics file.  The Error file will have a file length of zero for a successful run.  Appendix D contains a list of error messages. 

Debug File

Warning messages are placed in the output Debug file (xxx.dbg).  Appendix E contains a list of all warning messages. Warning messages do not cause the program to stop running; they indicate situations where the data should be checked for reasonableness. Verification data if requested will go in the Debug file.  All verification data written to the file is in English units as no conversion is made from the model's internal units.  See Appendix F for descriptions of the verification tables.  If no intermediate output is requested and there are no warning messages, this file may have a zero length. 

Printed Page

The Printed Page Output file contains information on the selected components (specific sub-areas,specific reaches, or the watershed outlet) for the given rainfall event.  Any of the codes that are blank in the Output Specification (TR-20 input file) for a given selected component will use the appropriate code from the Global Output Specification section data. The Printed Page Output file (“xxx.out”) can include formatted tables with headings for Hydrograph Peak Information and hydrographs, reach routing data, and/or peak flow summary.  Each page uses the watershed description provided in the TR-20 run Identifier as a heading, and different Storms and Alternates are labeled and reported separately.  See Appendix G for details of the output files.

Hydrograph Peak Information

A Hydrograph Peak Information Table provides peak flow information for all sub-areas and all reaches that have the appropriate Peak Output code selected as well as the watershed outlet.  Each line in the table represents an alternate-storm combination for a sub-area, one end of a reach, or the outlet. The identification for each line is different depending on which component type the line represents.  A sub-area line includes the Sub-area Identifier and the Rain Gage Identifier while a reach line includes the Reach Identifier, location (Upstream or Downstream), and Elevation. The outlet line is identified simply as Outlet.  The detailed layout for the table can be found in Appendix C.  If both the Peak Output code and the Hydrograph Output code are selected for the same sub-area or reach, the peak summary information is made part of the hydrograph output and is discussed in the next paragraph. 

Hydrograph Peak Information and Hydrograph Table

A Hydrograph Peak Information and Hydrograph Table provides peak flow and hydrograph information for all sub-areas and all reaches that have the appropriate Hydrograph Output code selected as well as the watershed outlet.  The first line for each alternate-storm combination for a sub-area, one end of a reach, or the outlet is the same as found in the Hydrograph Peak Information table described in the previous paragraph.  A hydrograph table heading and one or more lines representing the points in the hydrograph that goes with the peak information follow this line.  The detailed layout for the table can be found in Appendix F.

Peak Summary

The peak flow summary (by alternate and storm) table is always output to the Printed Page file. A new page is started at the beginning of the peak summary table and for each alternate.  Up to five storms for an alternate can be output on each summary table line.  If there are more than five storms for an alternate, multiple groupings are displayed.  For each pass the sub-areas are output, followed by reaches and finally the watershed outlet.  The reaches have two listings: one for the upstream end and the other for the downstream end.  Blanks are used for storms where there is no flow or no alternate/storm combination.

Time Analysis

The Time Analysis and/or time elevation summary tables are output to the printed page file.  Only sub-areas and reaches with the proper output option flags turned on have data output.  A new page is started at the beginning of each alternate.  Time elevation data is only output for reaches (upstream and/or downstream locations). 

Hydrograph File

The Hydrograph file contains hydrographs selected for each runoff event during the simulation period. A hydrograph file for the watershed outlet is automatically included if any reach was selected for hydrograph file output. Any of the codes for the categories that are blank in the sub-area or reach output specification (TR-20 input file) for a given selected component will use the appropriate code from the Global Output Specification section data. The Hydrograph file (xxx.hyd) hydrographs can be used as input into other programs or additional TR-20 runs.  Appendix H describes the Hydrograph File output.

Flood Economics

Peak flow and Time Analysis data for selected reaches are output to the FLOOD ECONOMICS file.  Only reaches that have the proper output option flag turned on have data output.  Data is output by alternates and ranges from highest to lowest values on each line. Peak flow data (FLOW-FREQ) comes first for reaches then for the watershed OUTLET, followed by flow duration (TIME-FLOW) data for reaches and then the watershed OUTLET. Upstream data followed by downstream data are output for each reach, although there is no place for identification of the reach ends in the current FLOOD ECONOMICS format. Appendix I describes the FLOOD ECONOMICS File output.

TR-20 Converter

Description

The data converter transforms old TR-20 input data to the current TR-20 input format.  The converter program is a Fortran 90 batch process and uses the TR-20 input specifications (Appendix C) as the basis for input conversions. Refer to Appendix A for more information on how each data item from an old input data set is converted.

Input Files

There are one or optionally two input files that are used by the TR-20 Converter: Old TR-20 input file name, and the Old TR-20 input.  The first file (Old TR-20 input file name) is optional and allows the entry of a filename for the Old TR-20 input file. The Old TR-20 Input Filename file is TR20Conv.fil and contains only the name of the Old TR-20 input file and a blank line. If this file does not exist, or if the first line in it is blank, then TR20.dat is used as the name of the Old TR-20 input file.   When running the TR-20 model from the Controller/Editor, the TR20Conv.filfile is automatically generated.

The second file (Old TR-20 input) contains all of the data that is watershed specific for an Old TR-20 analysis. Refer to Appendix A for more information on which data is converted.

Data Processing

Converted Data is Incomplete

Most old data will be transferred, but some items such as IPEAKS and multiple changes in main time increment, do not translate to the new format.  Entry of routing coefficients (x and m) in lieu of reach cross section rating data is no longer acceptable.  Each reach in the watershed must refer to a stream cross section rating or structure rating.  Also, the new input requires that a top width and friction slope be added for stream cross section data, which were not included in the older input data.  The converter generates a top width value for each elevation based on the depth and end area, but it does not generate a friction slope and lists the friction slope as Missing.  Any reaches in old data sets that used the routing coefficients (x and m) instead of cross section data will have to have cross section data added.  Thus most converted data will need to be supplemented before it will run in the TR-20 model.

Unconverted Items

The IPEAKS feature and the option of using the rainfall table as a runoff table that were part of the old TR-20 have not been included in the TR-20 System model. Alternative Analysis (DELETE, ALTER, INSERT) are not converted.  If they are present in an old data set that is being converted, they do not cause an error; they are just not retained in the newly created input file. Also, multiple main time increments are not used in WinTR-20.

Verify Converted Data

While the converter attempts to convert as much of the old input data as possible, some situations may not convert as expected (check DIVERT especially).  If there are READH’s in the data set, the hydrograph is converted but not related to any specific reach.  You need to relate this using the Controller/Editor after the TR-20 Converter is run.  It is the responsibility of the user to verify that the converted data still is representative of the watershed.  

Output Files

Three output files are generated from the TR-20 Converter.  They are the new WinTR-20 file (xxx.inp), an error file (xxx.err) and a debug file (xxx.dbg).  Any errors encountered while converting the data set are written to the error file.  Any warning messages will be written to the debug file. A listing of the error and warning messages can be found Appendices D and E.

HEC-RAS Reformatter

Description

The Corps of Engineer’s HEC-RAS water surface profile program is used by many NRCS engineers in lieu of the older and now obsolete WSP2 Water Surface Profile program (NEH Part 630 Chapter 13, 2001, draft).  One of the reasons for computing water surface profiles is to develop cross section rating tables used in the WinTR-20 model for the flood routing of stream reaches.  The WSP2 program developed these tables as an output option.  However, HEC-RAS does not automatically develop these tables in the correct format for WinTR-20.  For this reason, a reformatter program (TR20_HECRAS_Rating.exe) has been developed that takes a HEC-RAS output file and develops rating tables formatted for input to TR-20 (Merkel, 1999).  The TR20_HEC-RAS_Rating program is a stand-alone Fortran90 batch process program.

HEC-RAS has many optional output variables and allows the development of customized tables with certain desired information.  Such customized tables, once created and saved, can be accessible whenever HEC-RAS is run on the various projects and plans. Appendix J is a detailed description of how to use in the reformatter.  The reformatter was written based on output from HEC-RAS Version 3.1.1.  As future releases of HEC-RAS and WinTR-20 are distributed, the reformatter will be tested and revised as needed to be compatible with both the newer HEC-RAS versions and the WinTR-20 model.

Input: Running the TR20_HEC-RAS_Rating program

The TR20_HEC-RAS_Rating program may be run from Windows Explorer, other file managers, or from the WinTR-20 Controller/Editor. To run it from the Controller/Editor before entering or importing any WinTR-20 data, click the File menu on the Main window and then click Import HEC-RAS in the pull down menu.  The program then prompts the user for the input file name.

The program will look for a file named Rating_Table.fil to retrieve the input and output file names.  This is a user created or Controller/Editor-created file with the input file name (HEC-RAS output table) entered on the first record followed by a blank line.  Any program-generated error files will be named the same as the input file name except that the extension .err is substituted and the WinTR-20 input cross sections file will have a .inp extension.  If the Rating_Table.fil file is not present or its first line is blank, a default name (HECRAS.out) is used for the input file.  The other file names will then be HECRAS.err for the error file and HECRAS.inp for the WinTR-20 cross sections.

The reformatter reads the file created from HEC-RAS output as input.  Reformatter output consists of a file with WinTR-20 cross section rating tables and an error file with any irregularities identified which would cause WinTR-20 execution problems.

Data Processing

River Station identification and WinTR-20 cross section number

WinTR-20 accepts alphanumeric cross section names of up to ten characters in length.  HEC-RAS permits a River Station (cross section location) to be identified by an integer or decimal number up to eight characters in length.  All cross sections in the HEC-RAS output file are included in the TR20_HEC-RAS_Rating output file.  The contents of the HEC-RAS output file can be selected prior to saving the text file if not all of the HEC-RAS river stations or reaches are desired as WinTR-20 rating tables.

Bankfull Elevation

This elevation is placed on the WinTR-20 cross section header record.  The assumption made is that Bankfull elevation is the lower of the left overbank elevation (LOB Elev) and right overbank elevation (ROB Elev).  This is consistent with the definitions in WSP2 and WinTR-20.  If Bankfull elevation is higher than the highest water surface profile elevation, it is set equal to the highest profile elevation.  As no information is present for the Low Ground elevation it is left blank (in this case WinTR-20 assumes Low Ground elevation is the same as Bankfull elevation).  Users can add these other elevations, if desired, to the cross section data prior to running WinTR-20. 

Data checking

Profile elevation, discharge, and area must increase with successive profiles in the table.  WinTR-20 produces an error if elevation, discharge, or area do not increase from one profile to the next in the table.  The Energy Grade slope is checked to see if it is 0.00001 or greater (there is a lower limit on slope in TR-20).  If an error occurs, an error message is placed in the error file, which identifies the cross section and profile where it occurs.  The data need to be revised in order for TR-20 to run successfully.
If the WinTR-20 Controller/Editor is used to convert HEC-RAS tables, the Controller/Editor will show data entry for WinTR-20 Identification and Cross Section data.  The remaining data (Sub-area, Reach, Structure, etc.) may be entered to complete the input process.  If HEC-RAS tables are to be imported into an existing WinTR-20 data file, it cannot be done usingthe Controller/Editor.  Use cut and paste operations in an editor such as Notepad to place the converted HEC-RAS tables in an existing WinTR-20 input file.  
Number of profiles in the HEC-RAS output table

WinTR-20 requires a minimum of two non-zero discharge profiles in a cross section rating table.  If there is only one profile run in HEC-RAS, an error is placed in the error file.  Though there is no limit to the maximum number of profiles run in HEC-RAS or that are acceptable to WinTR-20, the TR20_HEC-RAS_Rating program has a limit of 200.

Output File

In the output file (actually a TR-20 input file), a TR-20 Run Identifier record and two TR-20 Watershed Description records (which contain the two title records from the HEC-RAS output table) are placed at the beginning of the file.  These are provided for data identification (project, plan, etc) and for the possibility of importing this file to the WinTR-20 Controller/Editor as an existing file.  The reformatted cross section data then follows.

Appendix A: Comparison of TR-20 and WinTR-20

The data codes (number in column two) in the old input scheme that defined data types will not exist in the present scheme.  The various data section names perform their function.  In the present input scheme, data is generally entered in 10-column fields on each data entry line.  A comparison of old TR-20 commands and WinTR-20 data sections is shown in Table A-1.
Features of the old program no longer supported include capabilities associated with IPEAKS and PEAKS, the runoff table entered as a rainfall distribution, and the Data Check program.  Data checking is now done within the WinTR-20 model itself.

Table A-2 shows how each piece of data in the old files is used (or is not used) in the new input format.  The data are presented in the order in which they appear in the 1992 TR-20 user manual.  Commands which do not transfer to the new format as shown in the Table A-1 are not included in Table A-2.

Table A-1: Commands vs. Data Sections

	Old TR-20 Command
	WinTR-20 Data Section
	
	Old TR-20 Command
	WinTR-20 Data Section

	ADDHYD
	----
	
	JOB
	WinTR-20 Identifier

	ALTER
	Alternate Analysis
	
	LIST
	Alternate Analysis

	BASFLO
	Stream Reach
	
	PEAKS
	----

	COMPUTE
	Storm Analysis
	
	RAINFL
	Rainfall Distribution

	DELETE
	Alternate Analysis
	
	REACH
	Stream Reach

	DIMHYD
	Dimensionless Unit Hydrograph
	
	READHD
	Input Hydrograph

	DIVERT
	Stream Reach
	
	RESVOR
	Stream Reach

	DURINC
	Duration Increment
	
	RUNOFF
	Sub-Area

	ENDATA
	----
	
	SAVMOV
	----

	ENDCMP
	----
	
	STRUCT
	Structure Rating

	ENDJOB
	----
	
	TITLE
	WinTR-20 Identifier

	INCREM
	Global Output
	
	XSECTN
	Stream Cross Section 

	INSERT
	Alternate Analysis
	
	----
	Time Analysis

	IPEAKS
	----
	
	-----
	Verification


Table A-2: Old TR-20 Input Data and use in WinTR-20 System Input

JOB

	Variable
	Converter Usage
	Data Field
	Line #

	JOB
	Identify as oldTR-20 Input
	1-3
	1

	TR-20
	Identify as oldTR-20 Input
	5-9
	1

	Watershed ID
	Used as part of watershed description
	11-18
	1

	ECON
	NOT USED
	21-24
	1

	FULLPRINT
	NOT USED
	31-39
	1

	PASS=
	NOT USED
	41-48
	1

	SUMMARY
	NOT USED
	51-57
	1

	Plot Options
	NOT USED
	61-68
	1


TITLE

	Variable
	Converter Usage
	Data Field
	Line #

	TITLE
	Identify record type
	1-5
	1

	Descriptive text
	New Watershed Description
	11-72
	1


ENDJOB

	Variable
	Converter Usage
	Data Field
	Line #

	Data Code
	NOT USED
	2
	1

	ENDJOB
	Identify record type
	4-9
	1

	Operation Number
	Identify record type
	11
	1


DURINC

	Variable
	Converter Usage
	Data Field
	Line #

	Data Code
	Identify record type
	2
	1

	DURINC
	Identify record type
	4-9
	1

	Data Code
	NOT USED
	2
	2

	Units for durations
	New Duration Increment: Duration Units
	13-17
	2

	Duration
	New Duration Increment: Duration 
	25-36
37-48
49-60
	2

	Data Code
	NOT USED
	2
	3

	ENDTBL
	NOT USED
	4-9
	3


XSECTN

	Variable
	Converter Usage
	Data Field
	Line #

	Data Code
	Identify record type
	2
	1

	XSECTN
	Identify record type
	4-9
	1

	Cross section ID Number
	Part of New Stream Cross Section: Cross Section ID
	13-15
	1

	Drainage Area
	Used to convert discharge from csm to cfs
	25-36
	1

	Bankfull Elevation
	New Stream Cross Section: Bankfull Elevation 
	37-48
	1

	Zero Damage Elevation
	New Stream Cross Section: Zero Damage Elevation 
	49-60
	1

	Low Ground Elevation
	New Stream Cross Section: Low Ground Elevation 
	61-72
	1

	Data Code
	NOT USED
	2
	2

	Elevation
	New Stream Cross Section: Cross Section Elevation
	25-36
	2

	Discharge
	New Stream Cross Section: Cross Section Discharge (may be modified by Drainage area above)
	37-48
	2

	End Area
	New Stream Cross Section: Cross Section End Area
	49-60
	2

	Data Code
	NOT USED
	2
	3

	ENDTBL
	NOT USED
	4-9
	3


STRUCT

	Variable
	Converter Usage
	Data Field
	Line #

	Data Code
	Identify record type
	2
	1

	STRUCT
	Identify record type
	4-9
	1

	Structure ID Number
	Part of New Structure Rating: Structure ID
	16-17
	1

	Data Code
	NOT USED
	2
	2

	Elevation
	New Structure Rating: Structure Elevation
	25-36
	2

	Spillway Discharge
	New Structure Rating: Structure Discharge
	37-48
	2

	Storage
	New Structure Rating: Structure Storage
	49-60
	2

	Data Code
	NOT USED
	2
	3

	ENDTBL
	NOT USED
	4-9
	3


DIMHYD

	Variable
	Converter Usage
	Data Field
	Line #

	Data Code
	Identify record type
	2
	1

	DIMHYD
	Identify record type
	4-9
	1

	Time Increment
	NOT USED
	25-36
	1

	Data Code
	NOT USED
	2
	2

	Discharge/Peak Discharge Ratios
	New Dimensionless Unit Hydrograph: Dimensionless Hydrograph Points
	13-24
25-36
37-48
49-60
61-72
	2

	Data Code
	NOT USED
	2
	3

	ENDTBL
	NOT USED
	4-9
	3


RAINFL

	Variable
	Converter Usage
	Data Field
	Line #

	Data Code
	Identify record type
	2
	1

	RAINFL
	Identify record type
	4-9
	1

	Rainfall Table
	Part of new Rainfall Distribution: Rain Table Identifier
	11
	1

	Runoff Option
	NOT USED
	17
	1

	Time Increment
	New Rainfall Distribution: Rain Table Time Increment
	25-36
	1

	Data Code
	NOT USED
	2
	2

	Accumulated Rainfall Depths
	New Rainfall Distribution: Mass Rainfall Points
	13-24
25-36
37-48
49-60
	2

	Data Code
	NOT USED
	2
	3

	ENDTBL
	NOT USED
	4-9
	3


READHD

	Variable
	Converter Usage
	Data Field
	Line #

	Data Code
	Identify record type
	2
	1

	READHD
	Identify record type
	4-9
	1

	Operation Code
	Identify record type
	11
	1

	Storage Location
	Used to determine New Input Hydrograph: Input Hydrograph Reach Identifier
	17
	1

	Data Code
	NOT USED
	2
	2

	READHD
	NOT USED
	4-9
	2

	Operation Code
	Identify record type
	11
	1

	Starting Time
	New Input Hydrograph: Input Hydrograph Start Time
	13-24
	2

	Time Increment
	New Input Hydrograph: Input Hydrograph Time Increment
	25-36
	2

	Drainage Area
	New Input Hydrograph: Input Hydrograph Drainage Area
	37-48
	2

	Baseflow
	New Input Hydrograph: Input Hydrograph Base Flow
	49-60
	2

	Data Code
	NOT USED
	2
	3

	Discharge
	New Input Hydrograph: Input Hydrograph Flow
	13-24
25-36
37-48
49-60
61-72
	3

	Data Code
	NOT USED
	2
	4

	ENDTBL
	NOT USED
	4-9
	4


RUNOFF

	Variable
	Converter Usage
	Data Field
	Line #

	Data Code
	Identify record type
	2
	1

	RUNOFF
	Identify record type
	4-9
	1

	Operation Code
	Identify record type
	11
	1

	Cross Section Id
	NOT USED
	13-15
	1

	Structure Id
	NOT USED
	16-17
	1

	Output Hydrograph Location
	Used to identify downstream reach identifier
	23
	1

	Contributing Drainage Area
	New Sub-Area: Sub-Area Drainage Area
	25-36
	1

	Runoff Curve Number
	New Sub-Area: Sub-Area Weighted Curve Number
	37-48
	1

	Time of Concentration
	New Sub-Area:  Sub-Area Time of Concentration
	49-60
	1

	P/V Display Code
	New Sub-Area: Sub-Area Peak Output Code
	61
	1

	HYD Display Code
	New Sub-Area: Sub-Area Hydrograph Output Code
	63
	1

	ELEV Display Code
	NOT USED
	65
	1

	DUR Display Code
	NOT USED
	67
	1

	FILE Display Code
	New Sub-Area: Sub-Area Hydrograph File Code
	69
	1

	SUM Display Code
	New Sub-Area: Sub-Area Peak Summary Output Code
	71
	1


RESVOR

	Variable
	Converter Usage
	Data Field
	Line #

	Data Code
	Identify record type
	2
	1

	RESVOR
	Identify record type
	4-9
	1

	Operation Code
	Identify record type
	11
	1

	Structure Id
	Part of new Stream Reach: Reach Structure Identifier
	16-17
	1

	Input Hydrograph Location
	Used to identify downstream reach identifier for reach upstream
	19
	1

	Output Hydrograph Location
	Used to identify downstream reach identifier
	23
	1

	Start Routing Elevation
	New Structure Rating: If more than one structure starting elevation is specified for a structure a new structure rating is required.
	25-36
	1

	P/V Display Code
	New Stream Reach: Reach Peak Output Code
	61
	1

	HYD Display Code
	New Stream Reach: Reach Hydrograph Output Code
	63
	1

	ELEV Display Code
	NOT USED
	65
	1

	DUR Display Code
	New Stream Reach: Reach FLOOD ECONOMICS File Code
	67
	1

	FILE Display Code
	New Stream Reach: Reach Hydrograph File Code
	69
	1

	SUM Display Code
	New Stream Reach: Reach Peak Summary Output Code
	71
	1


REACH

	Variable
	Converter Usage
	Data Field
	Line #

	Data Code
	Identify record type
	2
	1

	REACH
	Identify record type
	4-8
	1

	Operation Code
	Identify record type
	11
	1

	Section Id
	Part of new Stream Reach: Reach Cross Section Identifier
	13-15
	1

	Input Hydrograph Location
	Used to identify downstream reach identifier for reach upstream
	19
	1

	Output Hydrograph Location
	Used to identify downstream reach identifier
	23
	1

	Reach Length
	New Stream Reach: Channel Length
	25-36
	1

	
	PROCEDURE 1
	
	

	Blank
	Used to determine which procedure is used
	37-48
	1

	Flood Plain Length
	New Stream Reach: Reach Valley Length
	49-60
	1

	
	PROCEDURE 2
	
	

	Routing Coefficient (x)
	NOT USED
	37-48
	1

	Routing Exponent (m)
	NOT USED
	49-60
	1

	P/V Display Code
	New Stream Reach: Reach Peak Output Code
	61
	1

	HYD Display Code
	New Stream Reach: Reach Hydrograph Output Code
	63
	1

	ELEV Display Code
	NOT USED
	65
	1

	DUR Display Code
	New Stream Reach: Reach FLOOD ECONOMICS File Code
	67
	1

	FILE Display Code
	New Stream Reach: Reach Hydrograph File Code
	69
	1

	SUM Display Code
	New Stream Reach: Reach Peak Summary Output Code
	71
	1


ADDHYD

	Variable
	Converter Usage
	Data Field
	Line #

	Data Code
	Identify record type
	2
	1

	ADDHYD
	Identify record type
	4-9
	1

	Operation Code
	Identify record type
	11
	1

	Section Id
	NOT USED
	13-15
	1

	Structure Id
	NOT USED
	16-17
	1

	Input Hydrograph Location
	Used to identify downstream reach identifier for reach or sub-area upstream
	19
	1

	Input Hydrograph Location
	Used to identify downstream reach identifier for reach or sub-area upstream
	21
	1

	Output Hydrograph Location
	Used to identify receiving reach 
	23
	1

	P/V Display Code
	NOT USED
	61
	1

	HYD Display Code
	NOT USED
	63
	1

	ELEV Display Code
	NOT USED
	65
	1

	DUR Display Code
	NOT USED
	67
	1

	FILE Display Code
	NOT USED
	69
	1

	SUM Display Code
	NOT USED
	71
	1


SAVMOV

	Variable
	Converter Usage
	Data Field
	Line #

	Data Code
	Identify record type
	2
	1

	SAVMOV
	Identify record type
	4-9
	1

	Operation Code
	Identify record type
	11
	1

	Section Id
	NOT USED
	13-15
	1

	Structure Id
	NOT USED
	16-17
	1

	Input Hydrograph Location
	Used to identify downstream reach identifier for reach upstream
	19
	1

	Output Hydrograph Location
	Used to identify receiving  reach 
	23
	1


DIVERT

	Variable
	Converter Usage
	Data Field
	Line #

	Data Code
	Identify record type
	2
	1

	DIVERT
	Identify record type
	4-9
	1

	Operation Code
	Identify record type
	11
	1

	Section Id
	New Stream Reach: Cross section Identifier
	13-15
	1

	Structure Id
	NOT USED
	16-17
	1

	Input Hydrograph Location
	Used to identify downstream reach identifier for reach upstream
	19
	1

	Output Hydrograph Location
	Used to identify receiving reach
	21
	1

	Output Hydrograph Location
	Used to identify receiving reach 
	23
	1

	
	PROCEDURE 1
	
	

	Discharge
	New Stream Reach: Starting Split Flow
	25-36
	1

	Drainage Area fraction
	New Stream Reach: Split Flow Drainage Area
	37-48
	1

	Cross Section Id
	NOT USED
	49-60
	

	
	PROCEDURE 2
	
	

	Blank
	Used to determine which procedure is used
	25-36
	

	Drainage Area Fraction
	New Stream Reach: Split Flow Drainage Area
	37-48
	1

	Cross Section Id
	New Stream Reach: Split Flow Cross section Identifier
	49-60
	1

	P/V Display Code
	NOT USED
	61
	1

	HYD Display Code
	NOT USED
	63
	1

	ELEV Display Code
	NOT USED
	65
	1

	DUR Display Code
	NOT USED
	67
	1

	FILE Display Code
	NOT USED
	69
	1

	SUM Display Code
	NOT USED
	71
	1


BASFLO

	Variable
	Converter Usage
	Data Field
	Line #

	Data Code
	Identify record type
	2
	1

	BASFLO
	Identify record type
	4-9
	1

	Operation Code
	Identify record type
	11
	1

	
	PROCEDURE 1
	
	

	Baseflow
	New Stream Reach: Constant Base Flow
	25-36
	1

	Blank
	NOT USED
	37-60
	1

	
	PROCEDURE 2
	
	

	Triangular Base Flow
	NOT USED
	25-36
	1

	Triangular Peak Time
	NOT USED
	37-48
	1

	Triangular Peak Time
	NOT USED
	49-60
	1


INCREM

	Variable
	Converter Usage
	Data Field
	Line #

	Data Code
	Identify record type
	2
	1

	INCREM
	Identify record type
	4-9
	1

	Operation Code
	Identify record type
	11
	1

	Main Time Increment
	New Global Output Data: Hydrograph Display Time Increment (Can only use one - if multiple Main Time Increments in job smallest is used)
	25-36
	1


COMPUT

	Variable
	Converter Usage
	Data Field
	Line #

	Data Code
	Identify record type
	2
	1

	COMPUT
	Identify record type
	4-9
	1

	Operation Code
	Identify record type
	11
	1

	From Section ID
	NOT USED
	13-15
	1

	From Structure ID
	NOT USED
	16-17
	1

	To Section ID
	NOT USED
	19-21
	1

	To Structure ID
	NOT USED
	22-23
	1

	Start Time
	New Storm Analysis: Gage Starting Time
	25-36
	1

	Rainfall Depth
	New Storm Analysis: Gage Rainfall
	37-48
	1

	Rainfall Duration
	Used to modify Rain Distribution Rain Table Time Increment
	49-60
	1

	Rain table Number
	Used as part of Storm analysis: Rain Gage Identifier
	61
	1

	Ant Runoff Cond
	New Storm Analysis: Gage Antecedent Runoff Condition
	63
	1

	Alternate Number
	Used as part of Alternate Analysis: Alternate Identifier
	66-67
	1

	Storm Number
	Used as part of Storm Analysis: Storm Identifier
	70-71
	1


INSERT

	Variable
	Converter Usage
	Data Field
	Line #

	Data Code
	Identify record type
	2
	1

	INSERT
	Identify record type
	4-9
	1

	Operation Code
	Identify record type
	11
	1

	From Section ID
	Used to look for 1st occurrence in previous standard control
	13-15
	1

	From Structure ID
	Used to look for 1st occurrence in previous standard control
	16-17
	1


ALTER

	Variable
	Converter Usage
	Data Field
	Line #

	Data Code
	Identify record type
	2
	1

	ALTER
	Identify record type
	4-8
	1

	Operation Code
	Identify record type
	11
	1


DELETE

	Variable
	Converter Usage
	Data Field
	Line #

	Data Code
	Identify record type
	2
	1

	DELETE
	Identify record type
	4-9
	1

	Operation Code
	Identify record type
	11
	1


Running the old data set in Table A-3 through the converter will produce the WinTR-20 System data file in Table A-4.

Table A-3: Old TR-20 input data

JOB TR-20 SAMPLE 1            FULLPRINT                                       10

TITLE     JOB USES - 24HR TYPE II STORM, FROM STR 1 TO XSEC 1                 20

TITLE     WITH FULLPRINT, CROSS SECTION DATA, & OUTPUT OPTIONS ON.            30

 2 XSECTN   001         1.00        508.50                                    40

 8                      503.50      0.0         0.0                           50

 8                      505.21      100.00      57.25                         60

 8                      506.74      300.00      118.20                        70

 8                      508.28      600.00      189.25                        80

 8                      508.50      624.56      200.00                        90

 8                      509.51      1000.00     364.35                       100

 8                      510.37      1500.00     662.99                       110

 8                      511.07      2100.00     963.82                       120

 8                      511.44      2500.00     1134.18                      130

 9 ENDTBL                                                                    140

 3 STRUCT      01                                                            150

 8                      521.5       0.0         17.0                         160

 8                      521.6       3.0         18.0                         170

 8                      521.8       15.         20.2                         180

 8                      522.0       33.         22.5                         190

 8                      522.2       54.         25.0                         200

 8                      522.4       79.         28.0                         210

 8                      526.2       948.        70.                          220

 8                      526.4       1009.       75.                          230

 8                      526.6       1071.       80.                          240

 8                      527.2       1265.       95.                          250

 9 ENDTBL                                                                    260

 6 RUNOFF 1    01     6 1.2         75.         0.33          1       1      270

 6 RESVOR 2    01 6   7 521.5                                 1 1     1      280

 6 REACH  3 001   7   5 5400.                                 1       1      290

   ENDATA                                                                    300

 7 INCREM 6             0.1                                                  310

 7 COMPUT 7    01 001               5.2         1.0         2 2  01  01      320

   ENDCMP 1                                                                  330

   ENDJOB 2                                                                  340

Table A-4: Converted Input Data

WinTR-20: Version 1.00
SAMPLE 1 JOB USES - 24HR TYPE II STORM, FROM STR 1 TO XSEC 1                    

WITH FULLPRINT, CROSS SECTION DATA, & OUTPUT OPTIONS ON.                        

SUB-AREA:

          Area   1  Reach   1               1.2000      75.0     0.330 YY  

STREAM REACH:

          Reach   1 Reach   2           Struct   1                     YY   

          Reach   2 OUTLET    Xsec   1                5400.0    5400.0 YY   

STORM ANALYSIS:

          Storm 01                   0.0      5.20Type II            2          

STREAM CROSS SECTION:

          Xsec   1      508.50                                             

                        503.50       0.0       0.0       0.0   Missing     

                        505.21     100.0     57.25     36.83               

                        506.74     300.0    118.20     42.98               

                        508.28     600.0    189.25     48.52               

                        508.50     624.6    200.00     69.23               

                        509.51    1000.0    364.35    262.39               

                        510.37    1500.0    662.99    392.74               

                        511.07    2100.0    963.82    449.83               

                        511.44    2500.0   1134.18    471.05               

STRUCTURE RATING:

          Struct   1    521.50

                        521.50       0.0     17.00

                        521.60       3.0     18.00

                        521.80      15.0     20.20

                        522.00      33.0     22.50

                        522.20      54.0     25.00

                        522.40      79.0     28.00

                        526.20     948.0     70.00

                        526.40    1009.0     75.00

                        526.60    1071.0     80.00

                        527.20    1265.0     95.00

Global Output:

                                   0.100

*   The word “Missing” is placed in the data field for the friction slope value, which is required for the Muskingum-Cunge reach routing method.  If the friction slope does not change in the rating, only one entry on the first line is needed.

Appendix B: WinTR-20 Controller/Editor Windows

Main Window

Initial


After data entry/editing has started

[image: image6.png]TR-20 System
Controller / Editor

Click Data Section Name to Enter Data
(X indicates some data entered for section)





Pull Down Menus

	Files
	Run
	Plots
	Help

	New WinTR-20 File
	
	
	WinTR-20 System Diagram

	Open Existing WinTR-20 File
	
	
	Overview

	ReOpen Last session
	
	
	Help Facilities

	Convert old Data
	
	
	Getting Started

	Import HEC-RAS
	
	
	About Controller / Editor

	Local Land Use
	
	
	

	Local Soil / HSG
	
	
	

	Save
	
	
	

	SaveAs
	
	
	

	Exit
	
	
	


The Files menu is available throughout the entire entry/editing session.  Save and SaveAs choices are not available when the editor is first started.  SaveAs becomes available once any of the first 5 choices have been made from the pull down list. The current data file name is displayed in the Window Title bar (top of window).  If no file name has been provided, then Untitled is displayed. Save becomes available when the current data has a file name.  Clicking Save not only saves the current input data with the current file name but also destroys any WinTR-20 output files with the same file root name.  This is done for data integrity.

The Run menu item is available when the current data has a file name and NO changes have been made since the last save.  A data change is indicated by clicking Accept Changes (Close) button on any entry window within the editor.

The Plots menu item is available when the current input data has been run and NO changes have been made to input since the last save.  Clicking the Plots menu item opens the Graphics Output window for selection of plot type and allows the user to select what data to include on the plot.

The Help menu is available throughout the entire entry/editing session.  The three Help pull down choices in the center of the list are also available via the New User ? Click Here button shown on the initial Main window. 

Help Windows

The First three windows shown are also available via New User ? Click Here button on main window.
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Overview

The TR-20 System Contraller/Editor allows running any of the syster companets (TR-20 model, input
converter, and HEC-RAS reformatter) as well as editing a TR-20 inputfile. The Contraller/Editar is
organized following the input sections described in the user documentation. For editing, each TR-20
input section has its own entry window which is accessible by clicking the input section name on the
main window. In addiion to the input section entry windows, there are_entry windows for locally added
land use identiiers (w/ runoff curve numbers by hydrologic soil group) and locally added soils (w/
applicable hydrologic soil groups). Entry windows for these twa local addiions are accessible from

the File pull down on the main window.
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Help Facilities

Help windows of a general nature on the program system are available via the new user button (available at
program startup) or from the Help pull down on the main window. Al of the Help windows are available from
the pull down while only selected ones are available via the" New User ? Click Here" button,

es

The dlata entry windows that allowfor entry and/or editing of input data contain additional Help inthe form of
informetion aboutthe cuntent window and information about each variable to be entered. This Help is aveilable
Iy clicking the window or variable name onthe enry window. A Help box opens inthe lower left camer of the
ety winclow and displays the window or variable name, its description and range of values (i appropriate)
Onlywindow and variable names shown in yellow have such help available. A secand click on the window or

variable name closes the Help box.
Close
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Feﬁ'ing Started

To EDIT TR-20 INPUT FILE - Select one of the firstthree File pull down choices (New TR-20 File, Open Existing TR-20
File, and Re-Open Last Session) on the main window. No matterwhich of the three are selected, the TR-20 Identier
ey window appears. Make sure the proper input unit system (English or meticl) is selected. Once the information
n the window is completed, accept the data by clicking the "Accept Datethen Close" buttan. The TR-20 Identifier
window will close leaving the main window. Continue by clicking (selecting) anather input section entry window from
the list on the main window. To save date entered, use the Save or Save As selections on the File pull down
Rememberto save early, and save often

To CONVERT OLD TR-20 INPUT FILE - Select Convert Old Data fram the File pull down on the main window. Then
enterthe fle name to be convertedto startthe converter. When the converter run is complete, either the Ertar File
(indicating a problem with converting the data) will be displayed or the TR-20 Identifier entry window will open for
ediing the converted data.

To REFORMAT HEC-RAS DATA - Select Import HEC-RAS from the File pull down on the mein window. Then enter
the HEC-RAS autputile name to be reformated. If s TR-20 inputfile s currently Ioaded, the choice to either addto the
curtent data or start & new file can also be made. After the reformating is complete, either the Ertor File wil be
displayed or the TR-20 Identifer entry windaw wil open for editing the file containing the reformatted data.

To RUN TR-20- Load & TR-20 input file using the EDIT, CONVERT, and/or REFORMAT technidues described
above. Select TR-20 from the Run pull down on the main windowto runthe TR-20 model. When the run is complete
eitherthe Error file or the TR-20 output file will be displayed. (Note: The Run pull down is ONLY available ifthe current
date has a file name (not "> Unitled <") and the data has not been modified since it was loaded or saved. If Runis

not displayed, then save the current data to make the Run pull down visible )
Close





The next two windows can be accessed from the help menu.
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The TR-20 System Contraller / Editor connects allthe syter software pieces (TR-20 model,
input converter, and HEC-RAS reformatter) together. Italsa allows entry or modification of
TR-20 input date.

DISCLAIMER :_Although the TR-20 systern has beentested by its
developers, NO wartanty, expressed or implied, is madle asta the accuracy
and functioning of the programs and related program material nor shall the

fact of distribution constitute any such warrarty. and NO responsibiliy is
Close
assured by the developers in connection therewith





The following pages show the different data entry windows.  The WinTR20 Run Identifier Window must be entered first, and it is shown first.  Otherwise the order of the window entry is immaterial and the windows are shown in alphabetical order.  Subsidiary windows are shown with the the data entry window they are associated.  Help is available for items colored yellow on each screen and appears in a Help box in the lower left corner of the screen.
WinTR20 Run Identifier
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This window must be the first one entered.  Select the units first before any other entry.  Data conversion is not done within the Controller/Editor if the input units selection is changed after data has been entered. The window Help box appears in the lower left corner.
Alternate Analysis
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[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 windows that are called Gios) Accept Data
oo (Lose Changes) then Close





Sub-area and reach data entered as part of an alternate defines a new item, completely redefines an existing item, or deletes an item.  To redefine include data for all required input items as this data replaces all of the like items that have been previously entered.  To delete an item, provide the sub-area or reach identifier name with no additional input for the item.  The window Help box appears in the lower left corner.
Dimensionless Unit Hydrograph
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Once some data has been entered for the dimensionless unit hydrograph, the Delete Dimhyd and Display Data buttons are visible.  If the current data is deleted via the Delete Dimhyd button, then both buttons disappear.  Clicking the Display Data button produces a plot of the dimensionless unit hydrograph.  The window Help box appears in the lower left corner.
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Duration Increment 
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Duration increment is used in connection with Flood Economics output only.  Selecting Default Reach Flood Economics File Code (Global Output), or Reach Flood Economics File Code (Stream Reach) will place peak flow and Duration Increment results in the Flood Economics file.  The window Help box appears in the lower left corner.

Global Output
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The items chosen for global output will be those shown in the output unless directions from the Reach or sub-area output options override them.  The Peak Summary Table comes automatically as output even if no other output is requested. The window Help box appears in the lower left corner.

Input Hydrograph
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Once some input hydrograph values have been entered, the Display Data button is visible.  If the current data is deleted via the Delete Hydrograph button, then the Display Data button disappears.  Clicking the Display Data button produces a plot of the input hydrograph.  The window Help box appears in the lower left corner.
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Local Land Use
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The local land use window allows the user to enter locally specific land use data for a project. The Runoff Curve Number tables (urban, cultivated agricultural lands, other agricultural lands, and arid and semiarid rangelands) from WinTR-55 (draft 2000) are built-into the WinTR-20 model and cannot be edited.  

Local Soil/HSG 
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The local Soil/HSG window allows the user to enter locally specific soils data for a project. 
Rainfall Distribution
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Once some rainfall distribution values have been entered, the Display Data button is visible.  If the current data is deleted via the Delete Distribution button, then the Display Data button disappears.  Clicking the Display Data button produces a plot of the input rainfall distribution.  The window Help box appears in the lower left corner.
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Stream Cross Section
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When the Stream cross section table has been entered, the Display Data button appears which allows the user to display the data as graphs showing discharge, end area, and top width plotted against the elevation. If the current data is deleted via the Delete Cross Section button, then both buttons disappear. Clicking the Display Data button produces a plot of the input data.  The window Help box appears in the lower left corner.
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Stream Reach
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The Stream Reach window allows the entry of reach data for reaches with either stream cross sections or structures.  Stream reaches define the flow pattern of the watershed and are the most basic type of data entry.  The window Help box appears in the lower left corner.

Storm Analysis
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The Storm Analysis window provides the rainfall data to developthe runoff hydrographs.  The window Help box appears in the lower left corner.

Structure Rating
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When the Structure rating table has been entered, the Display Data button appears which allows the user to display the data in a graphical format. If the current data is deleted via the Delete Structure button, then both buttons disappear.  Clicking the Display Data button produces a plot of the input data.  The window Help box appears in the lower left corner.
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Sub-Area
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If there is no data entered directly in the drainage area and weighted curve number entry boxes, the Land Use Details button is visible. If there is no data entered directly for the time of concentration entry box, the Tc Details button is visible.  If detailed CN or Tc data is entered for the sub-area, the direct entry boxes on the sub-area window are no longer visible.  Deleting the detailed data will restore the direct entry boxes, and the buttons for the entry of land use details and Tc details become available.  The window Help box appears in the lower left corner.

Clicking the Land Use Details button brings up the Land Use Area window to calculate the weighted curve number and drainage area for the sub-area.  The Window Help for this window obscures the summary information in the lower left side of the screen, so the help is not shown here.
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When Local Soil Identifiers have been added to the land use - area data, a Display Local Soils button appears in the Sub-Area Land Use window.  Clicking on this button displays the list of local soils and their HSG's.
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Clicking Tc Details button brings up the Time of Concentration window to calculate the time of concentration for the sub-area.  The window Help box appears in the lower left corner.
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Time Analysis
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Entries for flow and elevation are independent and do not need to have the same number of entries.  The window Help box appears in the lower left corner.

Verification
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The user should check the appropriate boxes for whatever verification data is desired.  The window Help box appears in the lower left corner.

Output Files and Graphics

If the input file does not run successfully the Error File appears in the File Display Window after the file has been run.
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If the file runs successfully, the File Display window shows the printed page file. [image: image37.png]File Display Current
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Output files are shown under the Pull Down View Menu.  Any that are not available are grayed out on the menu (shown italicized ). 
	File Display Window

	Print
	View

	
	Input File

	
	Printed Page File

	
	Error File

	
	Debug File

	
	Hydrograph

	
	Flood Econ File


The Output Graphics Window is reached through the Plots option on the Main Window. All plotted output data comes from the *.out file.
The Graphics Output screen shows the choices available for a graphic plot.  First select the type of plot: Hydrograph, Peak flow, or Time analysis.  For a single hydrograph select None on the next line, labeled Multiple hydrographs.  The Storm option allows plotting of more than one storm. Alternates allows plotting hydrographs for more than one alternate.  Location allows plotting at different locations.  The example shows hydrographs at four locations.  Up to 10 multiple selections may be made. The window Help box appears in the lower left corner.
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Hydrograph Plot

The plots can show points and/or lines with or without a background grid.  The hydrograph plot shown has points and lines.
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Pull Down Menus for Output Graphics

	Hydrograph, Peak Flow, and Time Analysis Display Windows

	File
	Edit
	Help

	SaveAs
	Copy
	Contents

	Print Preview
	Zoom In
	Index

	Print 
	Zoom Out
	About

	Exit
	Pointer
	

	
	Plot Points
	

	
	Plot Lines
	

	
	Plot Grid
	


Peak Flow Plot

The Peak Flow plot can use cfs or csm and can show peaks for areas and reaches and at the outlet. The window Help box appears in the lower left corner.

[image: image40.png]& Graphics Output_Current File - D:\TR20_Beta_Test\DataSets\time_flow_test2.inp [_[O[x]

Graphics Output:

Graphic Type c) &) c)

— — s s s

Graphics Output Window
[Enter or edit data related to displaying output graphics
[Type of graphic is selected and appropriate alternate.
storm and location (sub-area. reach. and Outlet) are
selected. A Display button is visible when adequate

information to define the plot has been
selected/entered. Three types of plots are available:
[Hydrographs. peak flow (drainage area vs. peak). and

[Time flow (descending ordered hydrograph). A .
hydrograph plot can contain up to 10 hydrographs





This peak flow plot shows only points.
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If a plot is requested for which there is no data, the following message appears.
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Appendix C: WinTR-20 Input Variables

Input Parameter Definitions 

Two forms of presentation are included for each file type: Input parameter definition (description, units, range (domain), and location in input) and Input file layout matrix (summary of input variable locations on each file record).  The various input sections are arranged in alphabetical order as most input can be entered in any order.  A suggested input order is also included as a guide for new users until they get acquainted with the various input sections.

The format column in the Input parameter definition contains a letter (A, F, or I) and a number indicating the field width.  The A represents an alphanumeric field (alphabet, numbers, and keyboard symbols) but may be restricted by information contained in the Domain column.  The I represents an integer field (numbers with no decimal point).  The F represents a floating point field (numbers with decimal point required).  Refer to the Domain column for further restrictions on acceptable entries for each specific field.  A blank may also be acceptable if so indicated in the Domain column. 

WinTR-20 Input File Name (TR20.fil)

This file is optional and if present will define the path to and name of the WinTR-20 input file. If this file is not present, then the file TR20.inp will be used for the WinTR-20 input file name. 

Input Parameter Definition

Optional

	Internal Variable Name
	Description
	Units
	Domain
	Format
	Line 
No.
	Field
No.

	
	WinTR20 Input File Name - Path and file name to the WinTR-20 Input file.  If blank, the default “TR20.inp” will be used for the filename.
	 
	Computer platform acceptable path and filename 
	A80
	1
	1-8

	
	Blank Line 
	 
	 
	 
	Last
	 


Input File Layout Matrix

	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	TR-20 input file name

	
	


TR-20 Input File (TR20.inp)

This file contains the data to be processed and is required for a successful run.  As long as the file name is given in TR20.fil, any file name and extension (except those used for output files: *.out, *.err, *.dbg, *.hyd, and *.ecn) are permissible.

Alternate Analysis

Optional (Used if more than one alternative is to be analyzed)

	
	Description
	Units
	Domain
	Format
	Line 
No.
	Field
No.

	
	Data Section Name – Hard coded section identifier insensitive to upper / lower case letters.
	 
	ALTERNATE ANALYSIS:
	A40
	1
	1-4

	
	Blank Field
	 
	
	40
	1
	5-8

	
	Repeat following 4 line types (as needed) for each alternative

	AA 1
	Alternate Identifier – Unique alphanumeric string identifying the Alternate.
	
	1 to 10 characters
	A10
	2
	1

	AA 2
	Alternate Description – Description of the alternate (optional).
	 
	0 to 70 characters
	A70
	2
	2-8

	
	The following line is included only if reach changes are required to transform the current alternate to the new alternate.  To delete a reach, use a Stream Reach data line 2 with only the Stream Reach Identifier included.

	
	Blank Field
	 
	
	10
	3
	1

	
	Sub-Section Name – Hard coded sub-section identifier insensitive to upper / lower case letters.
	
	REACHES
	A10
	3
	2

	
	Blank Field
	 
	
	60
	3
	3-8

	
	Place as many Stream Reach Data lines 2 as needed to record alternate changes. Each reach entered here is either a new reach or must be completely redefined as an existing reach.

	
	The following line is included only if sub-area changes are required to transform the current alternate to the new alternate.

	
	Blank Field
	 
	
	10
	4
	1

	
	Sub-Section Name – Hard coded sub-section identifier insensitive to upper / lower case letters.
	
	AREAS
	A10
	4
	2

	
	Blank Field
	 
	
	60
	4
	3-8

	
	Place as many Sub-Area Data lines 2 as needed to record alternate changes. Each sub-area entered here is either a new sub-area or must be completely redefined as an existing sub-area.  To delete a sub-area, use a Sub-Area data line 2 with only the Sub-Area Identifier included.

	
	Blank Line 
	 
	 
	 
	Last
	 


Dimensionless Unit Hydrograph

Optional (SCS Standard unit hydrograph built in)

	Help Id
	Description
	Units
	Domain
	Format
	Line 
No.
	Field
No.

	
	Data Section Name – Hard coded section identifier insensitive to upper / lower case letters.
	 
	DIMENSIONLESS UNIT HYDROGRAPH:
	A40
	1
	1-4

	
	Blank Field
	 
	
	40
	1
	5-8

	
	Repeat following line for additional dimensionless hydrograph points until all points are entered. Dimensionless time increment between points will be computed based on number of points in hydrograph

	
	Blank Field
	 
	
	20
	2
	1-2

	DH 1
	Dimensionless Hydrograph Point - Sequential dimensionless unit hydrograph point. First and last points in dimensionless hydrograph must be zero.  Some fields on last dimensionless hydrograph line, after the ending zero is entered, may be blank.  No blank fields are allowed within the dimensionless hydrograph sequence.
	
	Blank, or 0.0 to 1.
	F10
	2
	3-7

	
	Blank Field
	 
	
	10
	2
	8

	
	Blank Line 
	 
	 
	 
	Last
	 


Duration Increment

Duration increment is used in connection with Flood Economics output only.  Selecting Default Reach Flood Economics File Code (Global Output Data) or Reach Flood Economics File Code (Stream Reaches) will place Duration Increment results in the Flood Economics file.

Optional

	Help Id
	Description
	Units
	Domain
	Format
	Line 
No.
	Field
No.

	
	Data Section Name - Hard coded section identifier insensitive to upper / lower case letters.
	 
	DURATION INCREMENT:
	A40
	1
	1-4

	DI 1
	Duration Units – Time units for up to three durations to analyze. (Blank indicates hours).
	 
	Blank, Hours, or Days
	A10
	1
	5

	DI 2
	1st Duration - 1st flow duration to use in analyzing selected hydrographs. (Blank indicates 6).
	hours or days 
	Blank, or ( 0.0 
	F10
	1
	6

	DI 3
	2nd Duration - 2nd flow duration to use in analyzing selected hydrographs. (Blank indicates 12).
	hours or days 
	Blank,  or ( 0.0 
	F10
	1
	7

	DI 4
	3rd Duration - 3rd flow duration to use in analyzing selected hydrographs. (Blank indicates 24).
	hours or days 
	Blank,  or ( 0.0 
	F10
	1
	8

	
	Blank Line 
	 
	 
	 
	Last
	 


Global Output

Optional

	
	Description
	Units
{English} 
[Metric]
	Domain
	Format
	Line 
No.
	Field
No.

	
	Data Section Name - Hard coded section identifier insensitive to upper / lower case letters.
	 
	GLOBAL OUTPUT:
	A40
	1
	1-4

	
	Blank Field
	
	
	40
	1
	5-8

	
	Blank Field
	
	
	10
	2
	1

	GO 1
	Hydrograph Display Precision - Number of decimal places (right of decimal point) to use for hydrograph flows in page formatted output. (Blank indicates 1).
	 
	Blank, or 0 to 3
	I10
	2
	2

	GO 2
	Minimum Hydrograph Display Discharge - Truncation level at ends of hydrograph when used for hydrograph flows in page formatted output. (Blank indicates 0.5 cfs).
	{cfs}
[m3/sec]
	Blank,  or ( 0.0 
	F10
	2
	3

	GO 3
	Hydrograph Display Time Increment - Time increment to use between hydrograph points in page formatted output. (Blank indicates hydrograph generation increment).
	hr
	Blank, or ( 0.01
	F10
	2
	4

	GO 4
	Default Sub-Area Peak Output Code - Code to use as output default for Sub-Area Peak Output Code (Sub-Area). Acceptable values are: Y = yes;    N = no.  (Blank is no.)
	
	Blank, Y or N
	1
	2
	5a

	GO 5
	Default Sub-Area Hydrograph Output Code - Code to use as output default for Sub-Area Hydrograph Output Code (Sub-Area). Acceptable values are: Y = yes;    N = no.  (Blank is no.)
	
	Blank, Y or N
	1
	2
	5b

	GO 6
	Default Sub-Area Peak Summary Output Code - Code to use as output default for Sub-Area Peak Summary Output Code (Sub-Area). Acceptable values are: Y = yes;    N = no.  (Blank is no.)
	
	Blank, Y or N
	1
	2
	5c

	GO 7
	Default Sub-Area Time Analysis Code - Code to use as output default for Sub-Area Time Analysis Code (Sub-Area). Acceptable values are: Y = yes;    N = no.  (Blank is no.)
	
	Blank, Y or N
	1
	2
	5d

	GO 8
	Default Sub-Area Hydrograph File Code - Code to use as output default for Sub-Area Hydrograph File Code (Sub-Area). Acceptable values are: Y = yes;    N = no.  (Blank is no.)
	
	Blank, Y or N
	1
	2
	5e

	
	Blank Field
	
	Blank, Y or N
	5
	2
	5f-5j

	GO 4
	Default Reach Peak Output Code - Code to use as output default for Reach Peak Output Code (Stream Reach). Acceptable values are: Y = yes;    N = no.  (Blank is no.)
	
	Blank, Y or N
	1
	2
	6a

	GO 5
	Default Reach Hydrograph Output Code - Code to use as output default for Reach Hydrograph Output Code (Stream Reach). Acceptable values are: Y = yes;    N = no.  (Blank is no.)
	
	Blank, Y or N
	1
	2
	6b

	GO 6
	Default Reach Peak Summary Output Code - Code to use as output default for Reach Peak Summary Output Code (Stream Reach). Acceptable values are: Y = yes;    N = no.  (Blank is no.)
	
	Blank, Y or N
	1
	2
	6c

	GO 7
	Default Reach Time Analysis Output Code - Code to use as output default for Reach Time Analysis Output Code (Stream Reach). Acceptable values are: Y = yes;    N = no.  (Blank is no.)
	
	Blank, Y or N
	1
	2
	6d

	GO 8
	Default Reach Hydrograph File Code - Code to use as output default for Reach Hydrograph File Code (Stream Reach). Acceptable values are: Y = yes;    N = no.  (Blank is no.)
	
	Blank, Y or N
	1
	2
	6e

	GO 9
	Default Reach FLOOD ECONOMICS File Code - Code to use as output default for Reach FLOOD ECONOMICS File Code (Stream Reach). Acceptable values are: Y = yes;    N = no.  (Blank is no.)  If Y, then Duration Increment data must be entered.
	
	Blank, Y or N
	1
	2
	6f

	
	Blank Field
	
	
	38
	2
	6h-8

	
	Blank Line  
	 
	 
	 
	Last
	 


Input Hydrograph

Optional

	
	Description
	Units
{English} 
[Metric]
	Domain
	Format
	Line 
No.
	Field
No.

	
	Data Section Name - Hard coded section identifier insensitive to upper / lower case letters.
	 
	INPUT HYDROGRAPH:
	A40
	1
	1-4

	
	Blank Field
	 
	
	40
	1
	5-8

	
	Repeat following 2 line types. (as needed) for each Input Hydrograph Identifier

	
	Blank Field
	 
	
	10
	2
	1

	IH 1
	Input Hydrograph Identifier - Unique alphanumeric string identifying the Hydrograph
	
	1 to 10 characters
	A10
	2
	2

	IH 2
	Input Hydrograph Reach Identifier - Alphanumeric string identifying the upstream end of the reach where the hydrograph will be added.  Must match a Reach Identifier in the Stream Reach Data.
	
	1 to 10 characters
	A10
	2
	3

	IH 3
	Input Hydrograph Storm Identifier - Alphanumeric string identifying the storm to use with the hydrograph.  Must match a Storm Identifier in the Storms Analysis Data. (Blank indicates use the hydrograph with all storms).
	
	0 to 10 characters
	A10
	2
	4

	IH 4
	Input Hydrograph Start Time - Time for the 1st input hydrograph point. (Blank indicates 0.0).
	hr 
	Blank or
( 0.0
	F10
	2
	5

	IH 5
	Input Hydrograph Time Increment - Time increment used between the input hydrograph points.
	hr
	> 0.0
	F10
	2
	6

	IH 6
	Input Hydrograph Drainage Area - Drainage area associated with the source of the input hydrograph. (Blank indicates 0.0).
	{sq mi}
[sq km]
	Blank or
( 0.0
	F10
	2
	7

	IH 7
	Input Hydrograph Base Flow – Constant base flow associated with the source of the input hydrograph. (Blank indicates 0.0).
	{cfs}
[m3/sec]
	Blank or
( 0.0
	F10
	2
	8

	
	Include one or more of the following line as needed until all hydrograph table points are entered. 

	
	Blank Field
	 
	
	20
	3
	1-2

	IH 8
	Input Hydrograph Flow – Sequential input hydrograph flows. First and last points in input hydrograph must be zero.  Some fields on last input hydrograph line, after the ending zero is entered, may be blank.  No blank fields are allowed within the input hydrograph sequence.
	{cfs}
[m3/sec]
	Blank or
 (0.0
	5F10
	3
	3-7

	
	Blank Field
	
	
	10
	3
	8

	
	Blank Line 
	 
	 
	 
	Last
	 


Local Land Use

The Runoff Curve Number tables (urban, cultivated agricultural lands, other agricultural lands, and arid and semiarid rangelands) from Chapter 2 of WinTR-55 are built-in to the code.  These can be referenced directly without having to enter detailed land use/ runoff curve number data.

	Land Use Identifier
	CN A Soil
	CN B Soil
	CN C Soil
	CN D Soil
	
	Land Use Identifier
	CN A Soil
	CN B Soil
	CN C Soil
	CN D Soil

	Open Space (Poor)
	68
	79
	86
	89
	
	Small Grain (C + CR - Good)
	60
	72
	80
	83

	Open Space (Fair)
	49
	69
	79
	84
	
	Small Grain (C & T - Poor)
	61
	72
	79
	82

	Open Space (Good)
	39
	61
	74
	80
	
	Small Grain (C & T - Good)
	59
	70
	78
	81

	Impervious
	98
	98
	98
	98
	
	Small Grain (C & T + CR - Poor)
	60
	71
	78
	81

	Roads (Paved)
	98
	98
	98
	98
	
	Small Grain (C & T + CR - Good)
	58
	69
	77
	80

	Roads (Paved w/ditch)
	83
	89
	92
	93
	
	Close Seeded (SR - Poor)
	66
	77
	85
	89

	Roads (Gravel)
	76
	85
	89
	91
	
	Close Seeded (SR - Good)
	58
	72
	81
	85

	Roads (Dirt)
	72
	82
	87
	89
	
	Close Seeded (C - Poor)
	64
	75
	83
	85

	Urban Desert (Natural)
	63
	77
	85
	88
	
	Close Seeded (C - Good)
	55
	69
	78
	83

	Urban Desert (Artificial)
	96
	96
	96
	96
	
	Close Seeded (C & T - Poor)
	63
	73
	80
	83

	Urban (85% imp)
	89
	92
	94
	95
	
	Close Seeded (C & T - Good)
	51
	67
	76
	80

	Urban (72% imp)
	81
	88
	91
	93
	
	Pasture (Poor)
	68
	79
	86
	89

	Residential (65% imp)
	77
	85
	90
	92
	
	Pasture (Fair)
	49
	69
	79
	84

	Residential (38% imp)
	61
	75
	83
	87
	
	Pasture (Good)
	39
	61
	74
	80

	Residential (30% imp)
	57
	72
	81
	86
	
	Meadow
	30
	58
	71
	78

	Residential (25% imp)
	54
	70
	80
	85
	
	Brush (Poor)
	48
	67
	77
	83

	Residential (20% imp)
	51
	68
	79
	84
	
	Brush (Fair)
	35
	56
	70
	77

	Residential (12% imp)
	46
	65
	77
	82
	
	Brush (Good)
	30
	48
	65
	73

	Urban (Newly graded)
	77
	86
	91
	94
	
	Woods - Grass (Poor)
	57
	73
	82
	86

	Fallow (Bare)
	77
	86
	91
	94
	
	Woods - Grass (Fair)
	43
	65
	76
	82

	Fallow (CR - Poor)
	76
	85
	90
	93
	
	Woods - Grass (Good)
	32
	58
	72
	79

	Fallow (CR - Good)
	74
	83
	88
	90
	
	Woods (Poor)
	45
	66
	77
	83

	Row Crop (SR – Poor)
	72
	81
	88
	91
	
	Woods (Fair)
	36
	60
	73
	79

	Row Crop (SR – Good)
	67
	78
	85
	89
	
	Woods (Good)
	30
	55
	70
	77

	Row Crop (SR + CR - Poor)
	71
	80
	87
	90
	
	Farmstead
	59
	74
	82
	86

	Row Crop (SR + CR - Good)
	64
	75
	82
	85
	
	Rangeland (Herbaceous - Poor)
	
	80
	87
	93

	Row Crop (C - Poor)
	70
	79
	84
	88
	
	Rangeland (Herbaceous - Fair)
	
	71
	81
	89

	Row Crop (C - Good)
	65
	75
	82
	86
	
	Rangeland (Herbaceous - Good)
	
	62
	74
	85

	Row Crop (C + CR - Poor)
	69
	78
	83
	87
	
	Rangeland (Oak-Aspen - Poor)
	
	66
	74
	79

	Row Crop (C + CR - Good)
	64
	74
	81
	85
	
	Rangeland (Oak-Aspen - Fair)
	
	48
	57
	63

	Row Crop (C & T – Poor)
	66
	74
	80
	82
	
	Rangeland (Oak-Aspen - Good)
	
	30
	41
	48

	Row Crop (C & T – Good)
	62
	71
	78
	81
	
	Rangeland (Pinyon-Juniper - Poor)
	
	75
	85
	89

	Row Crop (C & T + CR - Poor)
	65
	73
	79
	81
	
	Rangeland (Pinyon-Juniper - Fair)
	
	58
	73
	80

	Row Crop (C & T + CR - Good)
	61
	70
	77
	80
	
	Rangeland (Pinyon-Juniper - Good)
	
	41
	61
	71

	Small Grain (SR – Poor)
	65
	76
	84
	88
	
	Rangeland (Sagebrush - Poor)
	
	67
	80
	86

	Small Grain (SR – Good)
	63
	75
	83
	87
	
	Rangeland (Sagebrush - Fair)
	
	51
	63
	70

	Small Grain (SR + CR - Poor)
	64
	75
	83
	86
	
	Rangeland (Sagebrush - Good)
	
	35
	47
	55

	Small Grain (SR + CR - Good)
	60
	72
	80
	84
	
	Rangeland (Desert Shrub - Poor)
	63
	77
	85
	88

	Small Grain (C – Poor)
	63
	74
	82
	85
	
	Rangeland (Desert Shrub - Fair)
	55
	72
	81
	86

	Small Grain (C – Good)
	61
	73
	81
	84
	
	Rangeland (Desert Shrub - Good)
	49
	68
	79
	84

	Small Grain (C + CR - Poor)
	62
	73
	81
	84
	
	
	
	
	
	


Land use treatment abbreviations: CR - crop residue cover

                                                       SR - Straight row

                                                       C - Contoured 

                                                       T - Terraced

If other user entered land use data are to be used in the WinTR-20 run, enter the information according to the following format:

Required if referenced in Sub-Area Data

	
	Description
	Units
	Domain
	Format
	Line 
No.
	Field
No.

	
	Data Section Name - Hard coded section identifier insensitive to upper / lower case letters.
	 
	LOCAL LAND USE:
	A40
	1
	1-4

	
	Blank Field
	 
	
	40
	1
	5-8

	
	Repeat the following line for each runoff curve number identifier. 

	LL 1
	Curve Number Identifier –Unique Alphanumeric string identifier for the specific cover (cover type, treatment, and hydrologic condition) for Runoff Curve Number data.  The identifier must be different from any of the built-in standard identifiers. 
	 
	 1 to 35 characters
	A35
	2
	1-4a

	
	Blank Field
	
	
	15
	2
	4b-5

	LL 2
	Curve Number “A” - Runoff Curve Number for Hydrologic Soil Group “A”.
	 
	30. to 100.
	F5
	2
	6a

	LL 3
	Curve Number “B” - Runoff Curve Number for Hydrologic Soil Group “B”.
	 
	30. to 100.
	F5
	2
	6b

	LL 4
	Curve Number “C” - Runoff Curve Number for Hydrologic Soil Group “C”.
	 
	30. to 100.
	F5
	2
	7a

	LL 5
	Curve Number “D” - Runoff Curve Number for Hydrologic Soil Group “D”.
	 
	30. to 100.
	F5
	2
	7b

	
	Blank Field
	 
	
	10
	2
	8

	
	Blank line
	 
	 
	 
	Last
	 


Rainfall Distribution

There are several rainfall distributions built-in to the code.  These can be referenced directly without having to enter detailed rainfall distribution data.

	Built-in Rainfall Identifier
	Description

	Type I
	SCS Type I – 24 hour storm

	Type IA
	SCS Type IA – 24 hour storm

	Type II
	SCS Type II – 24 hour storm

	Type III
	SCS Type III – 24 hour storm

	Type I(48)
	SCS Type I – 48 hour storm

	Type II(48)
	SCS Type II – 48 hour storm

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

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

	Type NM70
	New Mexico Type IIA – 70 – 24 hour storm

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


If another user entered storm distribution is to be used in the WinTR-20 run, enter the information according to the following format:

Optional (standard tables are built-in)

	
	Description
	Units
{English} 
[Metric]
	Domain
	Format
	Line 
No.
	Field
No.

	
	Data Section Name - Hard coded section identifier insensitive to upper / lower case letters.
	 
	RAINFALL DISTRIBUTION:
	A40
	1
	1-4

	
	Blank Field
	
	
	40
	1
	5-8

	
	Repeat following 2 line types.(as needed) for each Rain Table Identifier

	
	Blank Field
	 
	
	10
	2
	1

	RD 1
	Rain Table Identifier – Unique alphanumeric string identifying the Rain Table.  The identifier must be different from any of the built-in standard identifiers.
	
	1 to 10 characters
	A10
	2
	2

	
	Blank Field
	
	
	I10
	2
	3

	RD 2
	Rain Table Time Increment - Uniform time increment between rain table points.
	Hr
	> 0.0
	F10
	2
	4

	
	Blank Field
	
	
	40
	2
	5-8

	
	Repeat following line for additional rain table points until all points are entered. 

	
	Blank Field
	 
	
	20
	3
	1-2

	RD 3
	Mass Rainfall Point – Sequential mass rainfall point at specified Rain Table Time Increment.  First point must be zero and subsequent points must not decrease.  Some fields on last rainfall table line after the end of the event may be blank.  No blank fields are allowed within the rain table sequence. Rainfall points are considered dimensionless, as each rainfall point value will be multiplied by the appropriate Gage Rainfall amount.  When using real rainfall in table set Gage Rainfall (in Storm Analysis) to blank.
	Dimensionless or {in} 

{mm}
	Blank or (0.0
	5F10
	3
	3-7

	
	Blank Field
	
	
	10
	3
	8

	
	Blank Line 
	 
	 
	 
	Last
	 


Stream Cross Section

Required if Stream Reach Data is entered without Structure ID

	
	Description
	Units
{English} 
[Metric]
	Domain
	Format
	Line 
No.
	Field
No.

	
	Data Section Name – Hard coded section identifier insensitive to upper / lower case letters.
	 
	STREAM CROSS SECTION:
	A40
	1
	1-4

	
	Blank Field
	 
	
	40
	1
	5-8

	
	Repeat following 2 line types for each Cross Section Identifier

	
	Blank Field
	 
	
	10
	2
	1

	XS 1
	Cross Section Identifier – Unique alphanumeric string identifying the cross section.
	
	1 to 10 characters
	A10
	2
	2

	XS 2
	Bankfull Elevation – Elevation at the top of the lowest bank in the cross section.
	{ft}
[m]
	Within range of following Cross Section Elevation values
	F10
	2
	3

	
	Blank Field
	
	
	10
	2
	4

	XS 3
	Low Ground Elevation – Elevation for lowest elevation in flood plain.  May be lower than Bankfull Elevation. (Blank defaults to Bankfull Elevation).
	{ft}
[m]
	Blank or within range of following Cross Section Elevation values
	F10
	2
	5

	XS 4
	Stream Identifier –Unique alphanumeric string identifying the stream where the cross section is located.  Leave blank if Flood Economics output is not desired.
	
	Blank or 1 to 10 characters
	A10
	2
	6

	XS 5
	Stream Station - Valley station at lower end of reach represented by the cross section.  Leave blank if Flood Economics output is not desired.
	{ft}
[m]
	Blank or (0.0
	F10
	2
	7

	
	Blank Field
	 
	
	10
	2
	8

	
	Repeat following line type (3 or more as needed) for each section rating point for Cross Section Identifier.

	
	Blank Field
	 
	
	20
	3
	1-2

	XS 5
	Cross Section Elevation – Elevation of one point on the cross section rating.  Coincides with other rating data on the same record. Cross section elevation must increase from one line to the next.
	{ft}
[m]
	-, 0.0 or +
	F10
	3
	3

	XS 6
	Cross Section Discharge – Discharge of one point on the cross section rating.  Coincides with other rating data on same record. First rating point for a cross section must have 0.0 discharge. Cross section discharge must increase from one line to the next.
	{cfs}
[m3/sec]
	( 0.0
	F10
	3
	4

	XS 7
	Cross Section End Area – End Area of one point on the cross section rating.  Coincides with other rating data on the same record. First rating point for a cross section must have 0.0 end area. Cross section end area must increase from one line to the next.
	{ft2}
[m2]
	( 0.0
	F10
	3
	5

	XS 8
	Cross Section Top Width – Combined channel and flood plain top width of one point on the cross section rating.  Coincides with other rating data on the same record. Use stream bottom width (as top width) for 1st cross section point. Cross section top width must increase from one line to the next.
	{ft}
[m]
	( 0.0
	F10
	3
	6

	XS 9
	Cross Section Friction Slope – Friction slope to use for reach starting at the cross section elevation on this record.  Required for 1st cross section elevation and at other points where the friction slope changes.  Default is friction slope entered on previous record.
	len / len
dimensionless
	Blank or > 0.0
	F10
	3
	7

	
	Blank Field
	 
	
	10
	3
	8

	
	Blank Line 
	 
	 
	 
	Last
	 


Stream Reach

Optional, but data must have at least one Sub-Area or Stream Reach

	
	Description
	Units
{English} 
[Metric]
	Domain
	Format
	Line 
No.
	Field
No.

	
	Data Section Name - Hard coded section identifier insensitive to upper / lower case letters.
	 
	STREAM REACH:
	A40
	1
	1-4

	
	Blank Field
	 
	
	40
	1
	5-8

	
	Repeat one or more of the following five lines for each Stream Reach Identifier. Only the first line is required, use other lines only if data is entered on each

	
	Blank Field
	 
	
	10
	2
	1

	RC 1
	Stream Reach Identifier - Unique alphanumeric string identifying the stream reach. “Outlet” is not acceptable as a Stream Reach Identifier.
	
	1 to 10 characters
	A10
	2
	2

	RC 2
	Stream Receiving Reach Identifier - Stream Reach Identifier name for stream reach directly downstream.  Must match another Stream Reach Identifier or enter OUTLET if reach flows directly to the watershed outlet. 
	
	1 to 10 characters
	A10
	2
	3

	RC 3
	Reach Cross Section Identifier – Cross Section Identifier name for cross section data to use with this stream reach.  Identifier must match a Cross Section Identifier in the Stream Cross Section Data.  Leave blank if Reach Structure Identifier is entered and there is no split flow.
	
	Blank or 0 to 10 characters
	A10
	2
	4

	RC 4
	Reach Structure Identifier – Structure Identifier name for a structure that occurs in the stream reach.  Enter only if there is a structure in the reach.  If entered, Identifier must match a Structure Identifier in the Structure Rating Data.  Leave blank if Reach Cross Section Identifier is entered.
	
	Blank or 0 to 10 characters
	A10
	2
	5

	RC 5
	Reach Channel Length - Length of the channel in the reach.  Leave blank if Reach Structure Identifier is entered.
	{ft}
[m]
	Blank or > 0.0
	F10
	2
	6

	RC 6
	Reach Valley Length - Length of valley flow path in the reach.  Leave blank if Reach Structure Identifier is entered.  Blank will default to Reach Channel Length. 
	{ft}
[m]
	Blank or 
> 0.0
	F10
	2
	7

	RC 8
	Reach Peak Output Code - Code to output Reach Peak flow data to printed page file.  Acceptable values are: Y = yes;    N = no.  Blank defaults to Default Reach Peak Output Code (Global Output).
	
	Blank, Y or N
	1
	2
	8a

	RC 9
	Reach Hydrograph Output Code – Code to output Reach Peak Flow and Hydrograph data to printed page file.  Acceptable values are: Y = yes;    N = no.  Blank defaults to Default Reach Hydrograph Output Code (Global Output).
	
	Blank, Y or N
	1
	2
	8b

	RC 10
	Blank Field
	
	
	1
	2
	8c

	RC 11
	Reach Time Analysis Code - Code to output Reach Time Analysis data to printed page file.  Acceptable values are: Y = yes;    N = no.  Blank defaults to Default Reach Time Analysis Code (Global Output).
	
	Blank, Y or N
	1
	2
	8d

	RC 12
	Reach Hydrograph File Code – Code to output Reach Hydrograph data to hydrograph file.  Acceptable values are: Y = yes;    N = no.  Blank defaults to Default Hydrograph File Code (Global Output).
	
	Blank, Y or N
	1
	2
	8e

	RC 13
	Reach FLOOD ECONOMICS File Code - Code to output Reach FLOOD ECONOMICS data to FLOOD ECONOMICS file.  Acceptable values are: Y = yes;    N = no.  Blank defaults to Default Reach FLOOD ECONOMICS File Code (Global Output).  If Y, then Duration Increment data must be entered.
	
	Blank, Y or N
	1
	2
	8f

	
	Blank Field
	
	
	4
	2
	8g-8j

	
	The following line type is included only if base flow changes at the reach.  Upstream base flow is carried through all downstream reaches unless changed via Base Flow line.

	
	Blank Field
	 
	
	20
	3
	1-2

	
	Sub-Section Name - Hard coded sub-section identifier insensitive to upper / lower case letters.
	
	BASE FLOW
	A10
	3
	3

	RC 7
	Constant Base Flow - Constant amount of flow to add to base of hydrographs. 
	{csm}
[m3/sec / sq km]
	Blank or > 0.0
	F10
	3
	4

	
	Blank Field
	
	
	40
	3
	5-8

	
	The following 2 line types are included only if appropriate

	
	Blank Field
	 
	
	10
	4
	1-2

	
	Sub-Section Name - Hard coded sub-section identifier insensitive to upper / lower case letters.
	
	SPLIT FLOW
	A10
	4
	3

	RC 14
	Split Flow Reach Identifier - Stream Reach Identifier name that receives the split flow at its upstream end.  Must match a Stream Reach Identifier in Stream Reaches Data or enter OUTLET if split flow flows directly to the watershed outlet. Leave Blank if split flow is diverted out of watershed.
	
	0 to 10 characters
	A10
	4
	4

	RC 15
	Split Flow Cross Section Identifier – Cross Section Identifier name for determining split flow.  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.
	
	0 to 10 characters
	A10
	4
	5

	RC 16
	Starting Split Flow - Starting flow for water in the split flow reach or diversion.  Must be blank if Split Flow Cross Section Identifier is entered.
	{cfs}
[m3/sec]
	Blank or ( 0.0
	F10
	4
	6

	RC 17
	Ending Split Flow - Ending flow for water in the split flow reach or diversion.  Must be blank if Split Flow Cross Section Identifier is entered; may also be blank if there is no upper limit when using Starting Split Flow.
	{cfs}
[m3/sec]
	Blank or ( 0.0
	F10
	4
	7

	RC 18
	Split Flow Drainage Area - Fraction of accumulated drainage area that will go with the split flow reach or diversion.
	
	> 0.0 to 1.0
	10
	4
	8

	
	The following line is NOT CURRENTLY FUNCTIONAL within the model. It is included here for future development.

	
	Blank Field
	 
	
	10
	5
	1-2

	
	Sub-Section Name - Hard coded sub-section identifier insensitive to upper / lower case letters.
	
	REACH LOSS
	A10
	5
	3

	RC 19
	Reach Hydraulic Conductivity – Hydraulic Conductivity of reach channel bottom.
	{in / sec} 
[mm / sec]
	> 0.0
	F10
	5
	4

	RC 20
	Storage Available in Alluvium – Water storage available in the channel banks.
	{ft3 / ft len}
[m3 / m len]
	> 0.0
	F10
	5
	5

	
	Blank Field
	
	
	30
	5
	6-8

	
	Blank Line
	 
	 
	 
	Last
	 


Storm Analysis

Required

	
	Description
	Units
{English} 
[Metric]
	Domain
	Format
	Line 
No.
	Field
No.

	
	Data Section Name - Hard coded section identifier insensitive to upper / lower case letters.
	 
	STORM ANALYSIS:
	A40
	1
	1-4

	
	Blank Field
	 
	
	40
	1
	5-8

	
	Repeat following line for each Storm and Rain Gage Identifier combinations

	
	Blank Field
	 
	
	10
	2
	1

	
	Storm Identifier - Unique alphanumeric string identifying the storm to analyze.
	
	1 to 10 characters
	A10
	2
	2

	
	Rain Gage Identifier - Unique alphanumeric string identifying the rainfall event characteristics to use in part or all of the watershed for a storm. Leave blank if only one rain gage is used for the entire watershed.
	
	0 to 10 characters
	A10
	2
	3

	
	Gage Starting Time  - Starting time for the rainfall at the rain gage for the storm.  (Blank indicates 0.0).
	hr
	Blank or ( 0.0
	F10
	2
	4

	
	Gage Rainfall – Depth of rainfall at the rain gage for the storm. (Leave blank if Rainfall Distribution represents an actual storm.)
	{in}
[mm]
	Blank or > 0.0
	F10
	2
	5

	
	Gage Rain Table Identifier - Rain Table Identifier used to identify the rain distribution at the rain gage for the storm.  Must match a Rain Table Identifier in Rainfall Distribution Data.
	
	1 to 10 characters
	A10
	2
	6

	
	Gage Antecedent Runoff Condition – Antecedent runoff condition to apply to runoff curve numbers in the watershed area that uses the Rain Gage Identifier.  Acceptable values are: 1 – Dry,   2 - Average,   3 - Wet  (Blank indicates 2)
	
	Blank, or 1 to 3
	I10
	2
	7

	
	2-Yr 24 Hr Rain – Rainfall amount attributed to the 2-yr 24 hour event.  Needed for computing sheet flow portion of sub-area Tc.  If no SHEET sub header records are included either with Sub-Area or Alternate data, then leave blank.
	
	Blank, or > 0.0
	F10
	2
	8

	
	Blank Line 
	 
	 
	 
	Last
	 


Structure Rating

Required if Structure Identifiers are included with Stream Reach data

	Help Id
	Description
	Units
{English} 
[Metric]
	Domain
	Format
	Line 
No.
	Field
No.

	
	Data Section Name – Hard coded section identifier insensitive to upper / lower case letters.
	 
	STRUCTURE RATING:
	A40
	1
	1-4

	
	Blank Field
	
	
	40
	1
	5-8

	
	Repeat following 2 line types.(as needed) for each Structure Identifier

	
	Blank Field
	 
	
	10
	2
	1

	SR 1
	Structure Identifier – Unique alphanumeric string identifying the structure.
	
	1 to 10 characters
	A10
	2
	2

	SR 2
	Structure Starting Elevation - Starting elevation for routing hydrograph through the structure. (Blank defaults to base flow discharge elevation).
	{ft}
[m]
	Blank or within range of following Structure Elevation values
	F10
	2
	3

	
	Repeat following line type (2 or more as needed) for each structure rating point for Structure Identifier.

	
	Blank Field
	 
	
	20
	3
	1-2

	SR 3
	Structure Elevation – Elevation of one point on the structure elevation-discharge-storage relationship.  Coincides with discharge and storage on same line.  Each structure elevation must increase from one line to the next.
	{ft}
[m]
	-, 0.0 or +
	F10
	3
	3

	SR 4
	Structure Discharge – Discharge of one point on the structure elevation-discharge-storage relationship. Coincides with elevation and storage on same line. Value for lowest elevation must be zero. Each structure discharge must increase with elevation.
	{cfs}
[m3/sec]
	( 0.0
	F10
	3
	4

	SR 5
	Structure Storage – Storage Volume of one point on the structure elevation-discharge-structure relationship. Coincides with elevation and discharge on same line.  Value for lowest elevation must be zero.  Each structure storage must be increase with elevation.
	{ac ft}
[ha m]
	( 0.0
	F10
	3
	5

	
	Blank Field
	
	
	30
	3
	6-8

	
	Blank Line 
	 
	 
	 
	Last
	 


Sub-Area

Optional, but data must have at least one Sub-Area or Stream Reach

	
	Description
	Units
{English} 
[Metric]
	Domain
	Format
	Line 
No.
	Field
No.

	
	Data Section Name – Hard coded section identifier insensitive to upper / lower case letters.
	 
	SUB-AREA:
	A40
	1
	1-4

	
	Blank Field
	
	
	40
	1
	5-8

	
	Repeat following line for each Runoff Area Identifier

	
	Blank Field
	 
	
	10
	2
	1

	AR 1
	Sub-Area Identifier – Unique alphanumeric string identifying the sub-area.
	
	1 to 10 characters
	A10
	2
	2

	AR 2
	Sub-Area Reach Identifier – 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.
	
	1 to 10 characters
	A10
	2
	3

	AR 3
	Sub-Area Rain Gage Identifier - Alphanumeric string identifying the rainfall gage to use for the sub-area.  Must match a Gage Identifier in Storm Analysis data. (Blank is acceptable if it matches a Gage Identifier.)
	
	0 to 10 characters
	A10
	2
	4

	AR 4
	Sub-Area Drainage Area – Drainage area associated with the sub-area.  If left blank (and the Sub-Area Weighted Curve Number is also blank), area will be accumulated from Detailed Land Area data records which follow. 
	{sq mi}
[sq km]
	Blank or 
> 0.0
	F10
	2
	5

	AR 5
	Sub-Area Weighted Curve Number - Weighted runoff curve number to use for the sub-area.  If left blank (and the Sub-Area Drainage Area is also blank), curve number will be computed from Detailed Land Area data records which follow. 
	
	Blank or 
30. to 100.
	F10
	2
	6

	AR 6
	Sub-Area Time of Concentration - Time for runoff to travel from the hydraulically most distant point in the sub-area to the sub-area outlet.  If left blank value is computed from the detailed SHEET, SHALLOW and CHANNEL records that follow.
	hr
	Blank
> 0.0
	F10
	2
	7

	AR 7
	Sub-Area Peak Output Code – Code to output Sub-Area Peak Flow data to printed page file.  Acceptable values are: Y = yes;    N = no.  Blank defaults to Default Sub-Area Peak Output Code (Global Output).
	
	Blank, Y or N
	1
	2
	8a

	AR 8
	Sub-Area Hydrograph Output Code - Code to output Sub-Area Hydrograph and Peak Flow data to printed page file.  Acceptable values are: Y = yes;    N = no.  Blank defaults to Default Sub-Area Hydrograph Output Code (Global Output).
	
	Blank, Y or N
	1
	2
	8b

	AR 9
	Blank Field
	
	
	1
	2
	8c

	AR 10
	Sub-Area Time Analysis Code - Code to output Sub-Area Time Analysis data to printed page file.  Acceptable values are: Y = yes;    N = no.  Blank defaults to Default Sub-Area Time Analysis Code (Global Output).
	
	Blank, Y or N
	1
	2
	8d

	AR 11
	Sub-Area Hydrograph File Code - Code to output Sub-Area hydrograph data to hydrograph file.  Acceptable values are: Y = yes;    N = no.  Blank defaults to Default Sub-Area Hydrograph File Code (Global Output).
	
	Blank, Y or N
	1
	2
	8e

	
	Blank Field
	
	
	5
	2
	8f-8i

	
	The following record is repeated as many times as necessary to define the sub-area curve number.  If sub-area Weighted Curve Number is entered on previous record, then no Weighted CN records should be included.

	
	Blank Field
	
	
	20
	3
	1-2

	
	Sub-Section Name - Hard coded sub-section identifier insensitive to upper / lower case letters.
	
	LAND AREA
	A10
	3
	3

	
	Land Use Area Identifier – Alphanumeric string identifying the runoff curve number information to be used for current subdivision of the sub-area.  Must match a Curve Number Identifier in the Runoff Curve Number Data.
	
	1 to 35 characters
	A35
	3
	4-7a

	
	Land Use Area Hydrologic Soil Group – Hydrologic Soil Group for the land use area of the sub-area.
	
	A, B, C, or D
	A5
	3
	7b

	AR 26
	Land Use Area Drainage Area – Drainage area associated with the land use and hydrologic soil group for the sub-area. 
	{sq mi}
[sq km]
	> 0.0
	F10
	3
	8

	
	The following records define the sub-area flow path.  If sub-area Time of Concentration is entered on a previous record, then no Sheet, Shallow or Channel records should be included.

	
	Blank Field
	
	
	20
	4
	1-2

	
	Sub-Section Name - Hard coded sub-section identifier insensitive to upper / lower case letters.
	
	SHEET
	A10
	4
	3

	AR 12
	Sheet Flow Length - Length along sheet flow path for sub-area. 
	{ft}
[m]
	{> 0.0 to 100}
[> 0.0 to 30.5]
	F10
	4
	4

	AR 13
	Sheet Flow Slope - Slope along sheet flow path for the sub-area.
	len / len
(dimensionless)
	> 0.0
	F10
	4
	5

	AR 14
	Sheet Flow Manning n – 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, defaults to 0.15.
	
	Blank or
0.005 to 1.0
	F10
	4
	6

	AR 15
	Sheet Flow Surface – Code representing the sheet flow path surface.  Acceptable values are : 
A -  Smooth Surface
B -  Fallow (no residue)
C - Cultivated < 20% residue
D -  Cultivated > 20% residue
E - Grass-Range, Short
F - Grass, Dense
G - Grass, Bermuda
H - Woods , Light
I- Woods, Dense
J - Range,  Natural

Leave blank if Sheet Flow Manning n is entered.
	
	A through J
	A10
	4
	7

	
	Blank Field
	
	
	10
	4
	8

	
	Blank Field
	
	
	20
	5
	1-2

	
	Sub-Section Name - Hard coded sub-section identifier insensitive to upper / lower case letters.
	
	SHALLOW
	A10
	5
	3

	AR 12
	Shallow Concentrated Flow Length - Length along shallow concentrated flow path for sub-area.
	{ft}
[m]
	> 0.0
	F10
	5
	4

	AR 13
	Shallow Concentrated Flow Slope - Slope along shallow concentrated flow path for sub-area. 
	
	> 0.0
	F10
	5
	5

	
	Blank Field
	
	
	10
	5
	6

	AR 15
	Shallow Concentrated Flow Surface - Code representing the shallow concentrated flow path surface.  Acceptable values are: 
P -  Paved
U -Unpaved
	
	P or U
	A10
	5
	7

	
	Blank Field
	
	
	10
	5
	8

	
	Two forms of the Channel record are available.  Only one type should be used for a given sub-area

	
	Blank Field
	
	
	20
	6a
	1-2

	
	Sub-Section Name - Hard coded sub-section identifier insensitive to upper / lower case letters.
	
	CHANNEL
	A10
	6a
	3

	AR 12
	Channel Flow Length – Length along channel flow path for sub-area.
	{ft}
[m]
	> 0.0
	F10
	6a
	4

	AR 13
	Channel Flow Slope - Slope along channel flow path for sub-area.  Leave blank if channel flow velocity is given.
	
	> 0.0
	F10
	6a
	5

	AR 15
	Channel Manning n – Roughness coefficient (n) to use with channel flow path for the sub-area. Blank defaults to 0.04.
	
	Blank or
0.005 to 1.0
	F10
	6a
	6

	AR 22
	Channel Flow End Area – Channel flow path channel cross sectional area to use for the sub-area. 
	{sq. ft}
[sq. m]
	> 0.0
	F10
	6a
	7

	AR 23
	Channel Flow Wetted Perimeter - Channel flow wetted perimeter to use for the sub-area.
	{ft}
[m]
	> 0.0
	F10
	6a
	8

	
	Blank Field
	
	
	20
	6b
	1-2

	
	Sub-Section Name - Hard coded sub-section identifier insensitive to upper / lower case letters.
	
	CHANNEL
	A10
	6b
	3

	
	Channel Flow Length – Length along channel flow path for sub-area
	{ft}
[m]
	> 0.0
	F10
	6a
	4

	AR 24
	Channel Flow Velocity – Channel flow velocity to use for the sub-area.
	{fps}
[mps]
	> 0.0
	F10
	6b
	5

	
	Blank Field
	
	
	30
	6b
	6-8

	
	Blank Line 
	 
	 
	 
	Last
	 


Time Analysis

Optional

	Help Id
	Description
	Units
{English} 
[Metric]
	Domain
	Format
	Line 
No.
	Field
No.

	
	Data Section Name - Hard coded section identifier insensitive to upper / lower case letters.
	 
	TIME ANALYSIS:
	A40
	1
	1-4

	
	Blank Field
	
	
	40
	1
	5-8

	
	One or both of the following 2 line types may be entered.

	
	Blank Field
	 
	
	10
	2
	1

	
	Sub-Section Name - Hard coded sub-section identifier insensitive to upper / lower case letters.
	
	FLOW
	A10
	2
	2

	TA 1
	Maximum Flow Percentage - Percent of stream reach peak flow to be used for time analysis determination.  Up to 4 different percentages may be entered.  At least one must be entered.  Leave unneeded fields blank. (Flow percentages will be sorted lowest to highest for output.)
	%
	Blank, or 
>0.0 to 100.0
	4F10
	2
	3-6

	
	Blank Field
	
	
	20
	2
	7-8

	
	Blank Field
	 
	
	10
	3
	1

	
	Sub-Section Name - Hard coded sub-section identifier insensitive to upper / lower case letters.
	
	ELEVATION
	A10
	3
	2

	TA 5
	Elevation Increment - Increment 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.  Up to 4 different increments may be entered.  At least one must be entered.  Leave unneeded fields blank.  (Elevation increments will be sorted lowest to highest for output.)
	{ft}
[m]
	Blank, or 
>0.0
	4F10
	3
	3-6

	
	Blank Field
	
	
	20
	3
	7-8

	
	Blank Line 
	 
	 
	 
	Last
	 


WinTR20 Run Identifier

Required as 1st section

	
	Description
	Units
{English} 
[Metric]
	Domain
	Format
	Line 
No.
	Field
No.

	
	Data Section Name - Hard coded section identifier insensitive to upper / lower case letters.
	
	WinTR-20: Version 1.0
	A40
	1
	1-4

	TR 1
	Input Units code – Code identifying whether input is in English or metric units.  Acceptable values are 0= English, 1= metric (Blank indicates 0).
	
	Blank, 0 or 1
	I10
	1
	5

	TR 2
	Output Units code - Code identifying whether output is in English or metric units.  Acceptable values are 0= English, 1= metric (Blank indicates 0).
	
	Blank, 0 or 1
	I10
	1
	6

	TR 3
	Minimum Hydrograph Value - Minimum flow value to consider for any computed, routed, or combined hydrograph. Values below this minimum value are truncated from the ends of the hydrograph.  (Default is 0). 
	{cfs}
[m3/sec]
	Blank or
( 0.0
	F10
	1
	7

	TR 4
	Screen Output Code - Code indicating whether screen output is desired.  To be used when model is embedded within preprocess / post process code. Leave blank when running model directly. Acceptable codes are: 0 = screen output;   1 = no screen output. (Blank indicates 0). Variable is not user changeable when the input editor is used. 
	
	Blank, 0 or 1
	I10
	1
	8

	
	The following line may be used once or twice.  Only include watershed description lines that have information on them.

	TR 5
	Watershed Description - Description of the watershed or purpose of the computer run.  
	
	Up to 80 characters; at least one character on 1st line
	A80
	2
	1-8

	
	Blank Line 
	
	 
	 
	Last
	 


Verification

Optional

	Internal Variable Name
	Description
	Domain

	Format
	Line 
No.
	Field
No.

	
	Data Section Name - Hard coded section identifier insensitive to upper / lower case letters. (Omit entire section if there is no verification data desired for the watershed.) 
	VERIFICATION:
	A40
	1
	1-4

	
	The following lines are entered only if one or more fields on the line are coded as ‘Y’. 

	
	Blank field
	 
	10
	2
	1

	
	Section Sub-header -Hard coded sub header identifier. (left justified)
	DATA PREP
	10
	2
	2

	VE 1
	Alternates Read - Code indicating whether to output Alternate Analysis section data after read in and data conversion.  Acceptable codes:   Y - Yes      N - No     (Blank is no)
	Blank, 
Y, or N
	A2
	2
	3a

	VE 2
	Dimensionless Unit Hydrograph Read - Code indicating whether to output Dimensionless Unit Hydrograph section data after read in and conversion. Acceptable codes:   Y - Yes      N - No     (Blank is no)
	Blank, 
Y, or N
	A2
	2
	3b

	VE 3
	Duration Increment Read - Code indicating whether to output Duration Increment section data after read in and conversion.  Acceptable codes:   Y - Yes      N - No     (Blank is no)
	Blank, 
Y, or N
	A2
	2
	3c

	VE 4
	Global Output Read - Code indicating whether to output Global Output section data after read in and conversion. Acceptable codes:   Y - Yes      N - No     (Blank is no)
	Blank, 
Y, or N
	A2
	2
	3d

	VE 5
	Input Hydrographs Read - Code indicating whether to output Input Hydrograph section data after read in and conversion. Acceptable codes:   Y - Yes      N - No     (Blank is no)
	Blank, 
Y, or N
	A2
	2
	3e

	VE 6
	Rainfall Distributions Read - Code indicating whether to output Rainfall Distribution section data after read in. Acceptable codes:   Y - Yes      N - No     (Blank is no)
	Blank, 
Y, or N
	A2
	2
	4a

	VE 7
	Runoff Curve Numbers Read - Code indicating whether to output Runoff Curve Number section data after read in. Acceptable codes:   Y - Yes      N - No     (Blank is no)
	Blank, 
Y, or N
	A2
	2
	4b

	VE 8
	Stream Cross Sections Read – Code indicating whether to output Stream Cross Section section data after read in and conversion. Acceptable codes:   Y - Yes      N - No     (Blank is no)
	Blank, 
Y, or N
	A2
	2
	4c

	VE 9
	Stream Reaches Read - Code indicating whether to output Stream Reach section data after read in and conversion.  Acceptable codes:   Y - Yes      N - No     (Blank is no)
	Blank, 
Y, or N
	A2
	2
	4d

	VE 10
	Storm Analysis Read - Code indicating whether to output Storm Analysis section data after read in and conversion. Acceptable codes:   Y - Yes      N - No     (Blank is no)
	Blank, 
Y, or N
	A2
	2
	4e

	VE 11
	Structure Ratings Read - Code indicating whether to output Structure Rating section data after read in and conversion.  Acceptable codes:  Y – Yes     N – No     (Blank is no)
	Blank, 
Y, or N
	A2
	2
	5a

	VE 12
	Sub-Areas Read – Code indicating whether to output Sub-Area section data after read in and conversion.  Acceptable codes:   Y - Yes      N - No     (Blank is no)
	Blank, 
Y, or N
	A2
	2
	5b

	VE 13
	Time Analysis Read – Code indicating whether to output Time Analysis section data after read in and conversion. Acceptable codes:   Y - Yes      N - No     (Blank is no)
	Blank, 
Y, or N
	A2
	2
	5c

	VE 14
	WinTR-20 Run Identifier Read - Code indicating whether to output WinTR-20 Run Identifier section data after read in and conversion.   Acceptable codes:   Y - Yes      N - No     (Blank is no)
	Blank, 
Y, or N
	A2
	2
	5d

	VE 15
	Verification Read - Code indicating whether to output Verification section data after read in.  Acceptable codes:   Y - Yes      N - No     (Blank is no)
	Blank, 
Y, or N
	A2
	2
	5e

	
	Blank Field
	
	10
	2
	6a-6e

	VE 21
	Storms and Rain Gage Combinations - Code indicating whether to output Storm and Rain Gage data by Alternate.  Acceptable codes:   Y - Yes      N - No     (Blank is no)
	Blank, 
Y, or N
	A2
	2
	7a

	VE 22
	Sub-Area Tc Computations - Code indicating whether to output computed sub-area time of concentration details.  Acceptable codes:   Y - Yes      N - No     (Blank is no)
	Blank, 
Y, or N
	A2
	2
	7b

	VE 23
	Sub-Area CN Computations - Code indicating whether to output computed sub-area weighted runoff curve number details.  Acceptable codes:   Y - Yes      N - No     (Blank is no)
	Blank, 
Y, or N
	A2
	2
	7c

	VE 24
	Unique Sub-Area List – Code indicating whether to output a list of unique sub-area identifiers and alternates where used.  Acceptable codes:  Y - Yes     N - No     (Blank is no)
	Blank, 
Y, or N
	A2
	2
	7d

	VE 25
	Unique Reach List - Code indicating whether to output a list of unique reach identifiers and alternates where used.  Acceptable codes:   Y - Yes      N - No     (Blank is no)
	Blank, 
Y, or N
	A2
	2
	7e

	VE 26
	Cross Section Routing Coefficients - Code indicating whether to output computed reach routing coefficients.  Acceptable codes:   Y - Yes      N - No     (Blank is no)
	Blank, 
Y, or N
	A2
	2
	8a

	VE 27
	Array Indexes / Reference Identifiers - Code indicating whether to output array indexes matching referenced identifiers read in.  Acceptable codes:   Y - Yes      N - No     (Blank is no)
	Blank, 
Y, or N
	A2
	2
	8b

	VE 28
	Rainfall Distributions Used – Code indicating whether to output rainfall distributions matching referenced identifiers read in.  Some or all of the distributions used may be built-in to the model.  Acceptable codes:   Y - Yes      N - No     (Blank is no)
	Blank, 
Y, or N
	A2
	2
	8c

	VE 29
	Reservoir Emptying Time- Code indicating whether to output structure rating table showing time to empty reservoir from each rating point.  Acceptable codes:   Y - Yes      N - No     (Blank is no)
	Blank, 
Y, or N
	A2
	2
	8d

	
	Blank Field
	
	2
	2
	8e

	
	Blank Field
	 
	10
	3
	1

	
	Section Sub-header - Hard coded sub header identifier. (left justified)
	PROCESSING
	10
	3
	2

	VE 31
	Upstream Reach Components – Code indicating whether to output list of reach identifiers and the reaches upstream from each.  Acceptable codes:   Y - Yes      N - No     (Blank is no)
	Blank, 
Y, or N
	A2
	3
	3a

	VE 32
	Number of Hydrographs - Code indicating whether to output steps in determining minimum number of hydrograph storage locations needed for the watershed analysis.  Acceptable codes:   Y - Yes      N - No     (Blank is no)
	Blank, 
Y, or N
	A2
	3
	3b

	VE 33
	Watershed Analysis Steps - Code indicating whether to output steps in processing the watershed and how hydrographs are handled.  Acceptable codes:   Y - Yes      N - No     (Blank is no)
	Blank, 
Y, or N
	A2
	3
	3c

	VE 34
	Non-circular Reach Flow Path – Code indicating whether to output steps in processing that check for circularity of the reach flow path.  Acceptable codes:   Y - Yes      N - No     (Blank is no)
	Blank, 
Y, or N
	A2
	3
	3d

	VE 35
	Alternate Update – Code indicating whether to output data showing changes to sub-area and reach data for each alternate.  Acceptable codes: Y - Yes      N - No     (Blank is no)
	Blank, 
Y, or N
	2
	3
	3e

	VE 36
	Hydrograph Generation - Code indicating whether to output data used in generating hydrographs.  Acceptable codes:   Y – Yes      N - No     (Blank is no)
	Blank, 
Y, or N
	A2
	3
	4a

	VE 37
	Hydrograph Channel Routing – Code indicating whether to output data used in channel routing hydrographs.  Acceptable codes:   Y – Yes      N - No     (Blank is no)
	Blank, 
Y, or N
	A2
	3
	4b

	VE 38
	Hydrograph Structure Routing – Code indicating whether to output data used in storage routing hydrographs.  Acceptable codes:   Y - Yes      N - No     (Blank is no)
	Blank, 
Y, or N
	A2
	3
	4c

	VE 39
	Hydrograph Addition – Code indicating whether to output data used in combining two hydrographs.  Acceptable codes:   Y - Yes      N - No     (Blank is no)
	Blank, 
Y, or N
	A2
	3
	4d

	VE 40
	Hydrograph Flow Splitting - Code indicating whether to output data used in splitting a hydrograph into two hydrographs.  Acceptable codes:   Y - Yes      N - No     (Blank is no)
	Blank, 
Y, or N
	A2
	3
	4e

	VE 41
	Flow Duration Computations – Code indicating whether to output sorted hydrograph and other data used in determining flow duration.  Acceptable codes:   Y - Yes      N - No     (Blank is no)
	Blank, 
Y, or N
	A2
	3
	5a

	
	Blank Field
	
	28
	3
	5b-8e

	
	Blank Line
	
	
	Last
	


Input File Layout Matrix

These details of the input data can be used if the user wishes to bypass the controller/editor and set up or modify a batch file for use in the WinTR-20 model.

Alternate Analysis 

	
	
	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	
	
	ALTERNATE ANALYSIS: 
	

	*
	*
	
	Alternate ID
	Alternate Description

	*
	*
	
	
	REACHES
	

	R
	* R
	*
*
	
	Reach ID
	Receiving Reach ID
	Cross Section ID
	Structure ID
	Channel Length
	Valley Length
	Output Codes

	
	E

	OPT
	
	BASE FLOW
	Constant Base Flow 
	

	E
	PE
	ION
	
	SPLIT FLOW
	Receiving Reach ID (split flow)
	Cross Section ID (Split flow)
	Start Diversion Discharge
	End Diversion Discharge
	Drainage Area Fraction

	
	AT
	AL
	
	REACH LOSS
	Hydraulic Conductivity 
	Storage Available in Alluvium
	

	P
	
	
	
	AREAS
	

	
	**
	
	
	Area ID
	Receiving Reach ID
	Rain Gage ID
	Drainage Area
	Runoff Curve Number
	Time of Concentration
	Output Codes

	E
	**R
	*O
P
	
	WEIGHT CN:
	Land Use Sub-Area Curve Number ID


	Land Use Area Soil Group
	Land Use Sub-Area Drainage Area

	
	EP
	TI
	
	SHEET:
	Sheet 
Flow Length
	Sheet 
Flow Slope
	Sheet Flow Manning n
	Sheet Flow Surface 
	

	A
	EA
	ON
	
	SHALLOW:
	Shallow Flow Length
	Shallow Flow Slope
	Shallow Manning n
	Shallow Flow Surface Code
	

	
	T*
	AL
	
	CHANNEL:
	Channel Flow Length
	Channel Flow Slope
	Channel Manning n
	Channel Flow End Area
	Channel Wetted Perimeter

	T*
	**
	**
	
	CHANNEL:
	Channel Flow Length
	Channel Flow Velocity
	

	
	
	
	 


Dimensionless Unit Hydrograph 

	
	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	
	DIMENSIONLESS UNIT HYDROGRAPH: 
	

	
	R
E
P
	 
	Incremental Hydrograph Ratio (1st)
	Incremental Hydrograph Ratio (2nd)
	Incremental Hydrograph Ratio (3rd)
	Incremental Hydrograph Ratio (4th)
	Incremental Hydrograph Ratio (5th)
	

	
	
	 


Duration Increment 

	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	DURATION INCREMENT: 
	Duration Units
	Duration (1st)
	Duration (2nd)
	Duration (3rd)

	
	 


Global Output

	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	GLOBAL OUTPUT:
	

	
	
	Hydrograph Print Precision
	Min. Hydrograph Display Discharge 
	Print Time Increment
	Default Sub-Area Output codes
	Default Reach Output codes
	

	
	 


Input Hydrograph

	
	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	
	INPUT HYDROGRAPH: 
	

	R
E
P
	
	
	Input Hydrograph ID
	Input Hydrograph Reach ID
	Input Hydrograph Storm ID
	Input Hydrograph Start Time
	Input Hydrograph Time Increment
	Input Hydrograph Drainage Area 
	Input Hydrograph Base Flow

	E
A
T
	R
E

P
	
	Input Hydrograph Discharge (1st)
	Input Hydrograph Discharge (2nd)
	Input Hydrograph Discharge (3rd)
	Input Hydrograph Discharge (4th)
	Input Hydrograph Discharge (5th)
	

	
	
	 


Local Land Use

	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	LOCAL LAND USE: 
	

	REP
EAT
	Curve Number Identifier
	
	Curve Numbers 
(by Hydrologic Soil Group)
	

	
	 


Rainfall Distribution 

	
	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	
	RAINFALL DISTRIBUTION: 
	

	R
E
P
	
	
	Rain Table ID
	
	Rain Table Time Increment
	

	E
A
T
	R
E

P
	
	Mass Rainfall Fraction (1st)
	Mass Rainfall Fraction (2nd)
	Mass Rainfall Fraction (3rd)
	Mass Rainfall Fraction (4th)
	Mass Rainfall Fraction (5th)
	

	
	
	 


Stream Cross Section

	
	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	
	STREAM CROSS SECTION: 
	

	R
E
P
	
	 
	Cross Section ID
	Bank full Elevation
	
	Low Ground Elevation
	Stream Identifier
	Stream Station
	

	E
A
T
	R
E

P
	
	Elevation
	Discharge
	End Area
	Top Width
	Friction Slope
	

	
	
	 


Stream Reach 

	
	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	
	STREAM REACH: 
	

	*
R
	
	
	Stream Reach ID
	Stream Receiving Reach ID
	Reach Cross Section ID
	Reach Structure ID
	Reach Channel Length
	Reach Valley Length
	Output Codes
	

	E P
	OP
	
	BASE FLOW
	Constant Base Flow 
	

	E AT
	TIO
	
	SPLIT FLOW
	Split Flow Reach ID
	Split flow Cross Section ID
	Starting Split Flow
	Ending Split Flow
	Split Flow Drainage Area Fraction

	**
	N
A
L
	
	REACH LOSS
	Reach Hydraulic Conductivity
	Storage Available in Alluvium
	

	
	
	 


Storm Analysis 

	
	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	
	STORM ANALYSIS: 
	

	
	R
E
P
	
	Storm ID
	Rain Gage ID
	Gage Starting Time
	Gage Rainfall
	Gage Rain Table ID
	Gage Antecedent Runoff Condition
	2-Yr 24 Hr rain

	
	
	 


Structure Rating 

	
	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	
	STRUCTURE RATING: 
	

	R
E
P
	
	 
	Structure ID
	Starting Elevation
	

	E
A
T
	R
E

P
	
	Elevation
	Discharge
	Storage
	

	
	
	 


Sub-Area 

	
	
	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	
	
	SUB-AREA: 
	

	**
	
	
	
	Area ID
	Receiving Reach ID
	Rain Gage ID)
	Drainage Area
	Runoff Curve Number
	Time of Concentration
	Output Codes
	

	***R
	**OP
	R
E
P
	
	LAND AREA
	Land Use Area ID
	Land Use Area  Soil Group
	Land Use-Area Drainage Area

	EP
	TI
	
	
	SHEET
	Sheet 
Flow Length
	Sheet 
Flow Slope
	Sheet Flow Manning n
	Sheet Flow Surface
	

	EA
	ON
	
	
	SHALLOW
	Shallow Flow Length
	Shallow Flow Slope
	 
	Shallow Flow Surface Code
	

	T*
	AL
	
	
	CHANNEL
	Channel Flow Length
	Channel Flow Slope
	Channel  Manning n
	Channel Flow End Area
	Channel Wetted Perimeter

	**
	**
	
	
	CHANNEL
	Channel Flow Length
	Channel Flow Velocity
	

	
	
	
	 


Time Analysis

	
	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	
	TIME ANALYSIS: 
	

	
	
	
	FLOW
	1st Max Flow %
	2nd Max Flow %
	3rd Max Flow %
	4th Max Flow %
	

	
	
	
	ELEVATION
	1st Elevation Increment
	2nd Elevation Increment
	3rd Elevation Increment
	4th Elevation Increment
	

	
	
	 


TR20 Run Identifier 

	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	TR-20: Version 2001
	Input Units code
	Output Units code
	Minimum Hydrograph Value
	Screen Output Code

	
	Watershed Description 

	
	Watershed Description (continued)

	
	 


Verification

	
	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	
	VERIFICATION: 
	

	
	
	 
	DATA PREP
	Verification Codes
	
	Verification Codes
	

	
	
	 
	PROCESSING
	Verification Codes 
	

	
	
	 


Appendix D: Error Messages Win
TR-20 Model 

	# Calls
	Err #
	Error Message Text

	2
	2
	1st WinTR-20 input file record is not the required WinTR-20: Version 1.0 record --- CANNOT PROCESS FILE

	2
	10
	Blank numeric field (Input Field Name) for Identifier Name (Identifier) of Data Section Data Section Header (XXX)

	2
	32
	Blank record encountered before end of Data Type for Identifier Name (Identifier) of Data Section Data Section Header (XXX)

	1
	5
	Blank record expected at end of Data Section (Data Section Header)

	1
	7
	Blank text field (Input Field Name) for Identifier Name (Identifier) of Data Section Data Section Header (XXX)

	1
	21
	Blank Y/N or 0/1 field (Input Field Name) for Identifier Name (Identifier) of Data Section Data Section Header (XXX)

	1
	55
	Both Input Field name and Another Input Field Name cannot be the same (Input) for Identifier Name (Identifier) of Data Section Data Section Header (XXX)

	3
	37
	Cannot find WinTR-20 input data file (Input File Name)

	1
	71
	Circular pattern detected for reaches

	2
	3
	Data Section Name (Data Section Header) is not a WinTR-20  header - Skip to next Data Section

	1
	12
	Decimal point in integer field (Input) for Input Field Name and Identifier Name (Identifier) of Data Section Data Section Header (XXX)

	2
	62
	Deleted sub-area or reach (Identifier) for Alternate (Alternate Identifier) was not part of watershed

	17
	4
	Duplicate Data Section Header section in WinTR-20 input file

	8
	40
	Duplicate Input Field Name (Input) encountered for Identifier Name (Identifier) of Data Section Data Section Header (XXX)

	2
	31
	Entries Input Field Name and Another Input Field Name cannot both be blank for Identifier Name (Identifier) of Data Section Data Section Header (XXX)

	7
	29
	Entry (X.XXX) for Input Field Name not greater than Another Input Field Name (X.XXX) for Identifier Name (Identifier) of Data Section Data Section Header (XXX)

	2
	43
	Entry Input required when Another Input is entered for Identifier Name (Identifier) of Data Section Data Section Header (XXX)

	1
	6
	Extraneous data in columns XXX-XXX for Identifier Name (Identifier) of Data Section Data Section Header (XXX)

	15
	53
	First or Last point of Data Type must be 0.0 for Identifier Name (Identifier) of Data Section Data Section Header (XXX)

	11
	41
	Identifier (Input) for Input Field Name used with Data Type (Data Type Value) not found

	2
	13
	Imbedded blank(s) in (Input) for Input Field Name and Identifier Name (Identifier) of Data Section Data Section Header (XXX)

	2
	14
	Imbedded sign(s) (+ or -) in (Input) for Input Field Name and Identifier Name (Identifier) of Data Section Data Section Header (XXX)

	1
	54
	Input Field Name (Input) must not decrease for Identifier Name (Identifier) of Data Section Data Section Header (XXX)

	12
	50
	Input Field Name (X.XXX) must be increasing for Identifier Name (Identifier) of Data Section Data Section Header (XXX)

	4
	51
	Input Field Name Elevation (X.XXX) must be within structure or cross section elevation range (X.XXX - X.XXX) for Structure or Cross section Identifier (Identifier Value)

	2
	58
	Input for Identifier (Identifier Value) must include Input Field Name(s) or Data Section Sub-header  data

	1
	22
	Invalid character (Input) found in Y/N or 0/1 input for Input Field Name field and Identifier Name (Identifier) of Data Section Data Section Header (XXX)

	1
	61
	Less than two greater than zero Data Types for Input Field Identifier (Identifier Value)

	4
	73
	Maximum number of hydrograph points (XXXXX) exceeded while channel routing, adding hydrographs, generating hydrographs, or storage routing (Identifier) for Alternate (Alternate Identifier) and Storm (Storm Identifier)

	0
	59
	Missing AREAS or REACHES subheader in input for Alternate (Alternate Identifier)

	2
	36
	More Data Type than expected (XXX) encountered for Identifier Name (Identifier) of Data Section Data Section Header (XXX)

	1
	23
	Multiple characters (Input) found in Y/N or 0/1 input for Input Field Name field and Identifier Name (Identifier) of Data Section Data Section Header (XXX)

	15
	26
	Multiple Data Section Sub-header subheaders provided for current reach and, current sub-area and, or blank Identifier Name (Identifier) of Data Section Data Section Header (XXX)

	1
	20
	Multiple decimal points in (Input) for Input Field Name and Identifier Name (Identifier) of Data Section Data Section Header (XXX)

	3
	39
	No Data Type data read from WinTR-20 input file

	1
	19
	No decimal point in (Input) for Input Field Name and Identifier Name (Identifier) of Data Section Data Section Header (XXX)

	1
	70
	No empty hydrograph storage location for saving Input Hyd, Sub-Area or Split Flow for Alternate Identifier Value and Storm Identifier Value

	9
	30
	No Input Field Name data entered for Another Input Field Name (Input)

	1
	56
	No rainfall data entered for Storm Identifier (Identifier) and Rain gage (Identifier) combination.

	4
	11
	Non-numeric character(s) in (Input) for Input Field Name and Identifier Name (Identifier) of Data Section Data Section Header (XXX)

	1
	72
	Reach(Reach Identifier) for Alternate (Alternate Identifier) has no inflows at upstream end

	1
	74
	Reference flow (X.XXX) exceeds highest cross section flow (X.XXX) for Reach Identifier Alternate - Alternate Identifier and Storm - Storm Identifier

	1
	75
	Required storage exceeds highest rating storage (XXX.XX) and discharge (XXX.XX) combination while storage routing reach struct (Storm - Storm Identifier)

	1
	52
	Runoff curve numbers for Curve Number Identifier (Identifier Value) not increasing from Curve Number 'A' to Curve Number 'D'

	1
	34
	Subheader (Input) encountered for Identifier Name (Identifier) of Data Section Data Section Header (XXX), but no required Input Field Name or Another Input Field Name has been identified

	4
	27
	Subheader Data Section Sub-header not used as Data Type provided for Input Field Identifier (Identifier Value) and Identifier Name (Identifier) of Data Section Data Section Header (XXX)

	1
	8
	Text field (Input Field Name) contains more than X character(s) for Identifier Name (Identifier) of Data Section Data Section Header (XXX)

	1
	42
	Too many Input Field Names encountered in Data Section Header data section

	1
	57
	Two different Input Variable Name (X.XXX & X.XXX) entered for Another Input Variable Name (Input Value)

	1
	9
	Unacceptable character(s) in (Input ) for Input Field Name field for Identifier Name (Identifier) of Data Section Data Section Header (XXX)

	2
	1
	Unexpected end of file encountered after Identifier Name (Identifier) of Data Section Data Section Header (XXX)

	1
	33
	Unexpected new Data Type encountered for Identifier Name (Identifier) of Data Section Data Section Header (XXX)

	1
	35
	Unrecognized input data (Input Record) encountered for Identifier Name (Identifier) of Data Section Data Section Header (XXX)

	2
	38
	Unrecognized Input Field Name value (Input) encountered for Identifier Name (Identifier) of Data Section Data Section Header (XXX)

	6
	25
	Unrecognized subheader (Input) for Identifier Name (Identifier) of Data Section Data Section Header (XXX)

	4
	16
	Value (Input) above acceptable maximum (Minimum Input Value) for Input Field Name and Identifier Name (Identifier) of Data Section Data Section Header (XXX)

	4
	15
	Value (Input) below acceptable minimum (Minimum Input Value) for Input Field Name and Identifier Name (Identifier) of Data Section Data Section Header (XXX)

	1
	18
	Value (X.XXX) converted from Input above acceptable maximum (Maximum Input Value) for Input Field Name and Identifier Name (Identifier) of Data Section Data Section Header (XXX)

	1
	17
	Value (X.XXX) converted from Input below acceptable minimum (Minimum Input Value) for Input Field Name and Identifier Name (Identifier) of Data Section Data Section Header (XXX)

	10
	24
	X Record(s) not starting in column(s) XX and XX found in Data Section Header data - Entire data section skipped


Note: Some messages above may be written without “ Identifier Name (Identifier) of” as not all input data sections use qualifying identifiers.

TR-20 Converter 
	# Calls
	Err #
	Error Message Text

	1
	2
	1st TR-20 Input Converter input file record is not the required TR-20 Input Converter: Version 2001 record --- CANNOT PROCESS FILE

	1
	37
	Cannot find old TR-20 input data file (Input File Name)

	1
	3
	Data Section Name (Operation Name) is not a old TR-20 header - Skip to next Data Section

	2
	4
	Duplicate Operation Name section in TR-20 Input Converter input file

	1
	29
	Entry (X.XXX) for Rain Table Depth/Ratio not greater than previous Rain Table Depth/Ratio (X.XXX) for rainfall number (X) of Data Section Data Section Header (XXX)

	6
	53
	First point of Data Type must be 0.0 for Identifier Name (Identifier) of Data Section Data Section Header (XXX)

	6
	50
	Input Field Name (X.XXX) must be increasing for Identifier Name (Identifier) of Data Section Data Section Header (XXX)

	1
	80
	Runoff Option (CN = 100) for rainfall number X cannot be converted

	1
	38
	Unrecognized Duration Units value (Hour or Days) encountered for Data Section Data Section Header (XXX)


HEC-RAS Reformatter
	# Calls
	Err #
	Error Message Text

	1
	37
	Cannot find Rating_Table input data file (Input File Name)

	3
	29
	Entry (X.XXX) for Input Field Name not greater than Another Input Field Name (X.XXX) for River Station (Identifier) of Data Section HEC-RAS Data (XXX)

	1
	90
	Less than two profiles in HEC-RAS data.  Cannot generate cross section data

	1
	1
	Unexpected end of file encountered after HEC-RAS output file record (Identifier) of Data Section HEC-RAS Data (XXX)


Appendix E: Warning Messages 

	SubRoutine
	Calls
	Message Text

	Array_Storms
	1
	Gage Rainfall amounts for multiple Storm Identifiers are the same for Rain Gage Identifier (Rain Gage Identifier)

	Array_Storms
	1
	Multiple Gage Rain Table Identifiers assigned to Rain Gage Identifier (Rain Gage Identifier)

	Read_Reach
Reach_Alternate
	1
1
	Reach Channel Length/Valley Length is greater than 2 for Reach Reach Identifier

	Read_Reach
Reach_Alternate
	1
1
	Reach Channel Length/Valley Length is less than 0.5 for Reach Reach Identifier 

	Read_Curve_

Numbers
	1
	Runoff curve numbers (XX.X)for Curve Number Identifier (Identifier Value) are the same for all hydrologic soil groups

	Storage_Route
	1
	Structure starting elevation raised to base flow discharge elevation for reach Reach Identifier

	Convert_Real
	1
	Value (X.XXX) converted from (X.XXX) is greater than usual maximum (X.XXX) for Input Field Name on record XXX of Data Section Header

	Convert_Real
	1
	Value (X.XXX) converted from (X.XXX) is less than usual minimum (X.XXX) for Input Field Name on record XXX of Data Section Header

	Convert_Real
	1
	Value (X.XXX) is greater than usual maximum (X.XXX) for Input Field Name on record XXX of Data Section Header

	Convert_Real
	1
	Value (X.XXX) is less than usual minimum (X.XXX) for Input Field Name on record XXX of Data Section Header

	Convert_Integer
	3
	Value (XXX) is greater than usual maximum (XXX) for Input Field Name on record XXX of Data Section Header

	Convert_Integer
	3
	Value (XXX) is less than usual minimum (XXX) for Input Field Name on record XXX of Data Section Header

	
	
	Channel Routing parameters Courant Number and Grid Reynolds Number are beyond accuracy limits.  View reach US/DS hydrograph plots for reasonableness.  Storage or unsteady routing recommded for reach (XXX) and Storm (XXX).*


* Note:  If channel routing parameters are beyond accuracy limits, the plot often shows the inflow and outflow peaks occurring at the same time, with a storage routing, the outflow peak occurs at the same point on the inflow hydrograph.  This would be more reasonable.  An unsteady routing would be the most accurate solution because is like backwater effect on the reach routing.
Appendix F: Verification Tables

All verification tables are user requested via the Verification data section and are placed in the debug (***.dbg) file.

Read Data Section Verification Tables

No tables are shown here as the format for these tables is virtually identical to the input formats shown in Appendix B.  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 value for the field (if one exists) or it may show as a –999 in the table indicating that a blank was interpreted for the field.  Also some blank fields may show as –999 indicating that the value entered was a blank. In the following tables the symbol “C” refers to a character in a character string and “x” refers to a digit in an integer or non-integer number.

Pre-Processing Verification Tables

Storms and Rain Gage Combinations

	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	====================== Verify Storm Rain Gage Array ======================

	
	

	
	Storm
	Rain Gage
	2-yr 24hr
	Rain
	Rain 
	
	Rain Table
	

	
	Id
	Id
	Rain
	Starts
	Amount
	ARC
	Id
	

	
	
	
	(in)
	(hr)
	(in)
	
	
	

	
	CCCCCCCCCC
	CCCCCCCCCC
	x.xxx
	x.xx
	x.xx
	X
	CCCCCCCCCC
	

	
	
	CCCCCCCCCC
	x.xxx
	x.xx
	x.xx
	X
	CCCCCCCCCC
	

	
	
	CCCCCCCCCC
	x.xxx
	x.xx
	x.xx
	X
	CCCCCCCCCC
	

	
	CCCCCCCCCC
	CCCCCCCCCC
	
	x.xx
	x.xx
	X
	CCCCCCCCCC
	

	
	
	CCCCCCCCCC
	
	x.xx
	x.xx
	X
	CCCCCCCCCC
	

	
	
	CCCCCCCCCC
	
	x.xx
	x.xx
	X
	CCCCCCCCCC
	

	
	

	
	====================== End Verify Storm Rain Gage Array ======================


Sub-Area Tc Computations

	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	================ Verify Area Time of Concentration Computations ================

	
	

	
	
	
	Flow
	
	
	
	Manning
	Surface
	Hydraulic
	

	
	Sub-Area
	
	Type
	2-yr Rain
	Length
	Slope
	n
	Code
	Radius
	Time

	
	
	
	
	(in)
	(ft)
	(ft/ft)
	
	
	(ft)
	(hr)

	
	CCCCCCCCCC
	
	Sheet
	x.xx
	xxx.x
	x.xxxxx
	x.xxxx
	C
	
	x.xx

	
	
	
	Shallow
	
	xxx.x
	x.xxxxx
	x.xxxx
	C
	
	x.xx

	
	
	
	Channel
	
	xxx.x
	x.xxxxx
	x.xxxx
	
	x.xxxx
	x.xx

	
	
	
	
	
	
	
	
	
	
	-----

	
	
	
	
	
	
	
	Time of concentration =
	x.xx

	
	

	
	CCCCCCCCCC
	
	Sheet
	x.xx
	xxx.x
	x.xxxxx
	x.xxxx
	C
	
	x.xx

	
	
	
	Shallow
	
	xxx.x
	x.xxxxx
	x.xxxx
	C
	
	x.xx

	
	
	
	Channel
	
	xxx.x
	x.xxxxx
	x.xxxx
	
	x.xxxx
	x.xx

	
	
	
	
	
	
	
	
	
	
	-----

	
	
	
	
	
	
	
	Time of concentration =
	x.xx

	
	

	
	================ End Verify Area Time of Concentration Computations ================


Sub-Area CN Computations

	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	======================== Verify Weighted CN Computations =======================

	
	

	
	Sub-Area
	
	Hyd
	
	Land Use
	CN x Area

	
	Identifier
	Land Use Area Identifier
	Soil Gp
	CN
	Area
	Product

	
	
	
	
	
	
	
	(mi^2)
	

	
	CCCCCCCC
	CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
	C
	xx.x
	xx.xx
	xxx.xx

	
	
	CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
	C
	
	xx.xx
	xxx.xx

	
	
	
	
	
	-----
	-------
	-------

	
	
	
	
	Sub-Area Values = 
	xx.x
	xx.xx
	xxx.xx

	
	

	
	======================== End Verify Weighted CN Computations =======================


Unique Sub-area List

	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	========================= Verify Unique Sub-Areas List =========================

	
	

	
	
	xxxxx sub-areas read from Sub-Area data.
	
	
	

	
	
	xxxxx sub-areas added from the Alternate data read.
	
	
	

	
	
	The added sub-area identifiers are:
	
	
	

	
	CCCCCCCCCC
	CCCCCCCCCC
	CCCCCCCCCC
	CCCCCCCCCC
	CCCCCCCCCC
	

	
	CCCCCCCCCC
	CCCCCCCCCC
	CCCCCCCCCC
	CCCCCCCCCC
	CCCCCCCCCC
	

	
	

	
	========================= End Verify Unique Sub-Areas List =========================


Unique Reach List

	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	========================== Verify Unique Reaches List ==========================

	
	

	
	
	xxxxx reaches read from Reach data.
	
	
	

	
	
	xxxxx reaches added from the Alternate data read.
	
	
	

	
	
	The added reach identifiers are:
	
	
	

	
	CCCCCCCCCC
	CCCCCCCCCC
	CCCCCCCCCC
	CCCCCCCCCC
	CCCCCCCCCC
	

	
	CCCCCCCCCC
	CCCCCCCCCC
	CCCCCCCCCC
	CCCCCCCCCC
	CCCCCCCCCC
	

	
	

	
	========================= End Verify Unique Reaches List =========================


Cross Section Rating Table

	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	====================== Verify Cross Section Rating Table ======================

	
	

	
	Cross
	
	
	Rating
	
	
	
	

	
	Section Id
	Discharge
	End Area
	Exponent (M)
	
	
	
	

	
	
	(cfs)
	(ft^2)
	
	
	
	
	

	
	CCCCCCCCCC
	x.xxxxx
	x.xxxxx
	x.xxxxx
	
	
	
	

	
	
	x.xxxxx
	x.xxxxx
	x.xxxxx
	
	
	
	

	
	
	x.xxxxx
	x.xxxxx
	x.xxxxx
	
	
	
	

	
	
	x.xxxxx
	x.xxxxx
	x.xxxxx
	
	
	
	

	
	CCCCCCCCCC
	x.xxxxx
	x.xxxxx
	x.xxxxx
	
	
	
	

	
	
	x.xxxxx
	x.xxxxx
	x.xxxxx
	
	
	
	

	
	
	x.xxxxx
	x.xxxxx
	x.xxxxx
	
	
	
	

	
	
	x.xxxxx
	x.xxxxx
	x.xxxxx
	
	
	
	

	
	
	x.xxxxx
	x.xxxxx
	x.xxxxx
	
	
	
	

	
	

	
	====================== End Verify Cross Section Rating Table ======================


Array Indexes / Reference Identifiers

	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	====================== Verify Array Indexes for Reference Identifiers ======================

	
	

	
	Sub-Area
	
	Reach
	Reach
	Rain Gage
	Rain Gage
	
	

	
	Identifier
	
	Identifier
	Index
	Identifier
	Index
	
	

	
	CCCCCCCCCC
	
	CCCCCCCCCC
	xxx
	CCCCCCCCCC
	xxx
	
	

	
	CCCCCCCCCC
	
	CCCCCCCCCC
	xxx
	CCCCCCCCCC
	xxx
	
	

	
	CCCCCCCCCC
	
	CCCCCCCCCC
	xxx
	
	xxx
	
	

	
	CCCCCCCCCC
	
	CCCCCCCCCC
	xxx
	
	xxx
	
	

	
	
	
	
	
	
	
	
	

	
	Reach
	
	Receiving Reach
	Cross Section
	Structure
	

	
	Identifier
	
	Identifier
	Index
	Identifier
	Index
	Identifier
	Index
	

	
	CCCCCCCCCC
	
	CCCCCCCCCC
	xxx
	CCCCCCCCCC
	xxx
	
	
	

	
	CCCCCCCCCC
	
	CCCCCCCCCC
	xxx
	CCCCCCCCCC
	xxx
	CCCCCCCCCC
	xxx
	

	
	CCCCCCCCCC
	
	CCCCCCCCCC
	xxx
	CCCCCCCCCC
	xxx
	
	
	

	
	CCCCCCCCCC
	
	CCCCCCCCCC
	xxx
	CCCCCCCCCC
	xxx
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	Reach
	
	Split Flow Reach
	Split Cross Section
	
	

	
	Identifier
	
	Identifier
	Index
	Identifier
	Index
	
	
	

	
	CCCCCCCCCC
	
	CCCCCCCCCC
	xxx
	CCCCCCCCCC
	xxx
	
	
	

	
	CCCCCCCCCC
	
	CCCCCCCCCC
	xxx
	CCCCCCCCCC
	xxx
	
	
	

	
	
	
	
	
	
	
	

	
	Input
	
	Input Hydrograph
	Input Hydrograph
	
	

	
	Hydrograph
	
	Reach
	Storm
	
	

	
	Identifier
	
	Identifier
	Index
	Identifier
	Index
	
	
	

	
	CCCCCCCCCC
	
	CCCCCCCCCC
	xxx
	CCCCCCCCCC
	xxx
	
	
	

	
	
	
	
	
	
	
	

	
	Storm
	
	Gage Rain Table
	
	
	
	

	
	Identifier
	
	Identifier
	Index
	
	
	
	

	
	CCCCCCCCCC
	
	CCCCCCCCCC
	xxx
	
	
	
	

	
	CCCCCCCCCC
	
	CCCCCCCCCC
	xxx
	
	
	
	

	
	

	
	====================== End Verify Array Indexes for Reference Identifiers ======================


Rainfall Distributions Used

	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	====================== Verify Rainfall Distributions Used ======================

	
	

	
	Rainfall Distribution
	CCCCCCCCCC
	 Time increment
	x.xxxxxx
	Num of Points
	xxxx

	
	0.0
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx

	
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx

	
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx

	
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx

	
	x.xxxxx
	x.xxxxx
	x.xxxxx
	
	
	
	
	

	
	

	
	====================== End Verify Rainfall Distributions Used ======================


Reservoir Emptying Time

	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	========================= Verify Reservoir Emptying Time =======================

	
	

	
	
	Structure
	
	--- Starting ---
	
	
	
	

	
	
	Identifier
	Elev
	Flow
	
	
	
	

	
	
	
	(ft)
	(cfs)
	
	
	
	

	
	
	CCCCCCCCCC
	xxxx.xxx
	0.0
	
	
	
	

	
	
	
	
	
	
	Time to
	
	

	
	
	
	Elevation
	Flow
	Storage
	Empty
	
	

	
	
	
	(ft)
	(cfs)
	(acft)
	(hr)
	
	

	
	
	
	xxxx.xxx
	0.0
	0.0
	
	
	

	
	
	
	xxxx.xxx
	xxxx.xxx
	xxxx.xxx
	xxxx.xxx
	
	

	
	
	
	xxxx.xxx
	xxxx.xxx
	xxxx.xxx
	xxxx.xxx
	
	

	
	

	
	========================= End Verify Reservoir Emptying Time =======================


Processing Verification Tables

Upstream Reach Components

	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	======================= Verify Upstream Reach Components =======================

	
	

	
	Reach
	--------- Number of ---------
	Array Indexes
	Array
	Upstream

	
	Identifier
	Sub-Areas
	Input Hyd
	Reaches
	First
	Last
	Index
	Reach Id

	
	

	
	CCCCCCCCCC
	x
	
	x
	xx
	xx
	X
	CCCCCCCCCC

	
	CCCCCCCCCC
	
	x
	
	xx
	xx
	x
	CCCCCCCCCC

	
	CCCCCCCCCC
	X
	
	x
	xx
	xx
	X
	CCCCCCCCCC

	
	CCCCCCCCCC
	X
	
	
	xx
	xx
	x
	CCCCCCCCCC

	
	CCCCCCCCCC
	
	
	x
	xx
	xx
	
	

	
	

	
	======================= End Verify Upstream Reach Components =======================


Number of Hydrographs

Multiple tables may be generated. One for each primary reach (no upstream reaches).  Selection statement appears only once after all primary reach tables.

	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	========================= Verify Number of Hydrographs =========================

	
	

	
	
	Reach
	Reach Array Indexes for Hydrograph Storages
	

	
	Operation
	Identifier
	
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	>
	

	
	

	
	Generate
	CCCCCCCCCC
	
	x
	
	
	
	
	
	
	
	
	
	
	

	
	Route
	CCCCCCCCCC
	
	x
	
	
	
	
	
	
	
	
	
	
	

	
	Generate
	CCCCCCCCCC
	
	x
	x
	
	
	
	
	
	
	
	
	
	

	
	Add
	CCCCCCCCCC
	
	x
	-999
	
	
	
	
	
	
	
	
	
	

	
	Route
	CCCCCCCCCC
	
	x
	-999
	
	
	
	
	
	
	
	
	
	

	
	Generate
	CCCCCCCCCC
	
	x
	x
	
	
	
	
	
	
	
	
	
	

	
	Add
	CCCCCCCCCC
	
	x
	-999
	
	
	
	
	
	
	
	
	
	

	
	

	
	
	Starting at (CCCCCCCCCC) requires x hydrographs to be stored

	
	

	
	
	Selected starting reach (CCCCCCCCCC) requires x hydrographs to be stored

	
	

	
	========================= End Verify Number of Hydrographs =========================


Watershed Analysis Steps

Table will be interspersed with other verification tables if additional processing Verification output is requested.

	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	======================= Verify Watershed Analysis Steps =======================

	
	

	
	
	STORM CCCCCCCCCC

	
	

	
	
	Reach or
	Receiving
	Inp Hyd or
	
	
	
	

	
	
	Sub-Area
	Reach
	Split Flow
	
	Hydrograph Location
	# Points

	
	Operation
	Identifier
	Identifier
	Identifier
	
	In1
	In2
	Out1
	Out2
	Out1
	Out2

	
	

	
	Generate
	CCCCCCCCCC
	CCCCCCCCCC
	
	
	
	
	X
	
	xxx
	

	
	Route(C)
	CCCCCCCCCC
	CCCCCCCCCC
	
	
	x
	
	X
	
	xxx
	

	
	Route(S)
	CCCCCCCCCC
	CCCCCCCCCC
	
	
	x
	
	x
	
	xxx
	

	
	Combine
	CCCCCCCCCC
	
	
	
	x
	x
	X
	
	xxx
	

	
	Inp Hyd
	
	CCCCCCCCCC
	CCCCCCCCCC
	
	
	
	x
	
	xxx
	

	
	Split Flow
	CCCCCCCCCC
	CCCCCCCCCC
	CCCCCCCCCC
	
	x
	
	x
	x
	xxx
	xxx

	
	Split Flow
	CCCCCCCCCC
	CCCCCCCCCC
	LOST FLOW
	
	x
	
	x
	x
	xxx
	xxx

	
	

	
	=======================End Verify Watershed Analysis Steps =======================


Non-Circular Reach Flow Path

Multiple tables (identified with increasing Pass Numbers) are output until all upstream reach references are satisfied.  If a pass occurs where no reach is satisfied then a circular reach reference exists and an error will be printed to the error file.

	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	========================= Verify Circular Reach Check =========================

	
	

	
	Pass Number
	xxx
	
	
	Reaches Satisfied   xxx
	
	
	

	
	Reach Index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	
	Upstream Count
	xx
	
	
	xx
	xx
	xx
	xx
	xx
	xx
	xx
	xx
	xx
	xx

	
	Reach Index
	13
	14
	15
	16
	17
	18
	
	
	
	
	
	
	

	
	Reach Index
	xx
	xx
	xx
	xx
	xx
	xx
	
	
	
	
	
	
	

	
	

	
	========================= End Verify Circular Reach Check =========================


Alternate Update

	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	=========================== Verify Alternate Updates ===========================

	
	

	
	
	ALTERNATE
	CCCCCCCCCC
	
	
	
	
	

	
	

	
	Sub-area
	
	Drainage
	
	Runoff
	Rain Table
	Rec Reach
	

	
	Identifier
	
	Area
	Tc
	CN
	Identifier
	Identifier
	

	
	
	
	(acre)
	(hr)
	
	
	
	

	
	CCCCCCCCCC
	From
	xxxxx.xx
	xx.xxx
	xx.x
	CCCCCCCCCC
	CCCCCCCCCC
	

	
	
	To
	xxxxx.xx
	xx.xxx
	xx.x
	CCCCCCCCCC
	CCCCCCCCCC
	

	
	

	
	Reach
	
	Rec Reach
	Cross Sect
	Structure
	Channel
	Valley
	Base

	
	Identifier
	
	Identifier
	Identifier
	Identifier
	Length
	Length
	Flow

	
	
	
	
	
	
	(ft)
	(ft)
	(ft)

	
	CCCCCCCCCC
	From
	CCCCCCCCCC
	CCCCCCCCCC
	
	xxxxx.xx
	xxxxx.xx
	xxx.xx

	
	
	To
	CCCCCCCCCC
	CCCCCCCCCC
	
	xxxxx.xx
	xxxxx.xx
	xxx.xx

	
	
	
	
	
	
	
	
	

	
	
	
	--------------------- Split Flow --------------------
	

	
	Reach
	
	Reach
	Cross Sect
	Starting
	Ending
	Fractional
	

	
	Identifier
	
	Identifier
	Identifier
	Flow
	Flow
	Area
	

	
	
	
	
	
	(cfs)
	(cfs)
	
	

	
	CCCCCCCCCC
	From
	CCCCCCCCCC
	CCCCCCCCCC
	xxxxx.xx
	xxxxx.xx
	x.xxx
	

	
	
	To
	CCCCCCCCCC
	CCCCCCCCCC
	xxxxx.xx
	xxxxx.xx
	x.xxx
	

	
	

	
	=========================== End Verify Alternate Updates ===========================


Hydrograph Generation

	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	========================= Verify Hydrograph Generation ========================

	
	

	
	Sub-Area
	CCCCCCCCCC
	
	
	Storm 
	CCCCCCCCCC
	
	

	
	Rainfall Distribution
	CCCCCCCCCC
	
	Rainfall Amount =
	xx.x
	in
	
	# points =
	xxxx

	
	
	Rain Starts @
	x.xxx
	hr with
	x.xxx
	hr increment
	
	
	

	
	0.0
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx

	
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx

	
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx

	
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	
	
	
	
	

	
	

	
	Mass Runoff
	CCCCCCCCCC
	
	Runoff Curve Number =
	xx.x
	
	
	# points =
	xxxx

	
	
	Runoff Starts @
	xx.xxx
	hr with
	x.xxx
	hr increment
	
	
	

	
	0.0
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx

	
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx

	
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx

	
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	
	
	
	
	

	
	

	
	Sub-Area
	CCCCCCCCCC
	Peak Flow =
	xxx.xx
	cfs @
	xx.xx
	hr
	
	Volume =
	xxx xx
	acft

	
	
	Hydrograph starts @
	xx.xxx
	hr with
	x.xxx
	hr increment
	
	# points =
	xxxx

	
	0.0
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx

	
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx

	
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx

	
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	0.0
	
	
	
	

	
	

	
	========================= End Verify Hydrograph Generation ========================


Hydrograph Channel Routing

Routing Step and intermediate hydrograph are repeated for all routing steps except the last where the downstream hydrograph is substituted for the intermediate hydrograph. 

	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	======================= Verify Hydrograph Channel Routing ======================

	
	

	
	
	
	
	
	Storm 
	CCCCCCCCCC
	
	

	
	

	
	Reach
	CCCCCCCCCC
	Peak Flow =
	xxx.xx
	cfs @
	xx.xx
	hr
	
	Volume =
	xxx xx
	Acft

	
	
	Hydrograph starts @
	xx.xxx
	hr with
	x.xxx
	hr increment
	
	# points =
	XXXX

	
	0.0
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx

	
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx

	
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	0.0
	
	
	
	

	
	

	
	Initial Routing step length =
	xxx.xx
	Ft
	Wave Celerity =
	
	x.xxxxx
	ft/sec

	
	Revised Routing step length =
	xxx.xx
	Ft
	Delta t =
	
	x.xxxxx
	hr

	
	

	
	Routing Step
	xxx
	
	
	
	
	
	
	

	
	
	---------- Section Data @ Peak Flow ----------
	--- Musk Param ---

	
	
	Flow
	Area
	Friction
	Top Width
	Exponent
	Weight
	Route

	
	
	(cfs)
	(sq ft)
	Slope
	(ft)
	(m)
	(X)
	(K) (sec)

	
	
	xxx.xxx
	xxx.x
	x.xxxxx
	xxx.x
	x.xxxxx
	x.xxxxx
	x.xxxxx

	
	

	
	
	Routing Coefficient Terms
	
	Grid
	

	
	
	C1
	C2
	C3
	Courant
	Reynold’s
	
	

	
	
	(In 1)
	(In 2)
	(Out 1)
	Number
	Number
	
	

	
	
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	
	

	
	

	
	Intermediate Hydrograph

	
	0.0
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx

	
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx

	
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	0.0
	
	
	
	

	
	

	
	Routing Step
	xxx
	
	
	
	
	
	
	

	
	
	---------- Section Data @ Peak Flow ----------
	--- Musk Param ---

	
	
	Flow
	Area
	Friction
	Top Width
	Exponent
	Weight
	Route

	
	
	(cfs)
	(sq ft)
	Slope
	(ft)
	(m)
	(X)
	(K) (sec)

	
	
	xxx.xxx
	xxx.x
	x.xxxxx
	xxx.x
	x.xxxxx
	x.xxxxx
	x.xxxxx

	
	

	
	
	Routing Coefficient Terms
	
	Grid
	

	
	
	C1
	C2
	C3
	Courant
	Reynold’s
	
	

	
	
	(In 1)
	(In 2)
	(Out 1)
	Number
	Number
	
	

	
	
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	Storm 
	CCCCCCCCCC
	
	

	
	

	
	Reach
	CCCCCCCCCC
	Peak Flow =
	xxx.xx
	cfs @
	xx.xx
	hr
	
	Volume =
	xxx xx
	acft

	
	
	Hydrograph starts @
	xx.xxx
	hr with
	x.xxx
	hr increment
	
	# points =
	xxxx

	
	0.0
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx

	
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx

	
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	0.0
	
	
	
	

	
	

	
	======================= End Verify Hydrograph Channel Routing ======================


Hydrograph Structure Routing

	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	======================= Verify Hydrograph Storage Routing ======================

	
	

	
	
	
	
	
	Storm 
	CCCCCCCCCC
	
	

	
	

	
	Reach
	CCCCCCCCCC
	Peak Flow =
	xxx.xx
	cfs @
	xx.xx
	hr
	
	Volume =
	xxx xx
	Acft

	
	
	Hydrograph starts @
	xx.xxx
	hr with
	x.xxx
	hr increment
	
	# points =
	XXXX

	
	0.0
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx

	
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx

	
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	0.0
	
	
	
	

	
	

	
	Structure
	Structure
	Temp
	Working Curve
	
	
	
	
	
	
	

	
	Elevation
	Flow
	Storage
	@ x.xxx hr
	
	
	
	

	
	(ft)
	(cfs)
	(acft)
	(cfs)
	
	
	
	

	
	Xxx.xxx
	0.0
	0.0
	0.0
	
	
	
	

	
	Xxx.xxx
	xxx.xxx
	xxx.xxx
	xxx.xxx
	
	
	
	

	
	Xxx.xxx
	xxx.xxx
	xxx.xxx
	xxx.xxx
	
	
	
	

	
	Xxx.xxx
	xxx.xxx
	xxx.xxx
	xxx.xxx
	
	
	
	

	
	Steps per hydrograph increment =
	x
	
	
	
	
	
	

	
	

	
	Reach
	CCCCCCCCCC
	Peak Flow =
	xxx.xx
	cfs @
	xx.xx
	hr
	
	Volume =
	xxx xx
	acft

	
	
	Hydrograph starts @
	xx.xxx
	hr with
	x.xxx
	hr increment
	
	# points =
	xxxx

	
	0.0
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx

	
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx

	
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	0.0
	
	
	
	

	
	

	
	======================= End Verify Hydrograph Storage Routing ======================


Hydrograph Addition

Hydro Storage and Drainage area will be shown for either 1st Combo or 2nd Combo but not both.  The one that has these two values shown is the combination of the two hydrographs being added (1st In and 2nd In) that is selected to keep.

	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	========================== Verify Hydrograph Addition ==========================

	
	

	
	
	
	
	
	Storm 
	CCCCCCCCCC
	
	

	
	

	
	
	Combine Hydrograph for
	CCCCCCCCCC
	
	

	
	

	
	
	Hydrograph
	-------- Times -------
	Peak
	Drainage
	Base

	
	Hydrograph
	Storage
	Start
	End
	Increm
	Flow
	Area
	Flow

	
	
	
	(hr)
	(hr)
	(hr)
	(cfs)
	(sq mi)
	(cfs)

	
	1st In
	x
	xxx.xx
	xxx.xx
	x.xxxx
	xxx.x
	xxx.x
	xxx.x

	
	2nd In
	x
	xxx.xx
	xxx.xx
	x.xxxx
	xxx.x
	xxx.x
	xxx.x

	
	1st Combo
	
	xxx.xx
	xxx.xx
	x.xxxx
	xxx.x
	
	

	
	2nd Combo
	x
	xxx.xx
	xxx.xx
	x.xxxx
	xxx.x
	xxx.x
	

	
	

	
	Reach
	CCCCCCCCCC
	Peak Flow =
	xxx.xx
	cfs @
	xx.xx
	hr
	
	Volume =
	xxx xx
	acft

	
	
	Hydrograph starts @
	xx.xxx
	hr with
	x.xxx
	hr increment
	
	# points =
	xxxx

	
	0.0
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx

	
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx

	
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	0.0
	
	
	
	

	
	

	
	========================== End Verify Hydrograph Addition ==========================


Hydrograph Flow Splitting

Flow that is split off will be labeled as “Part Lost” if no split flow receiving reach is provided

	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	======================== Verify Hydrograph Flow Splitting ======================

	
	

	
	
	
	
	
	Storm 
	CCCCCCCCCC
	
	

	
	

	
	Reach
	CCCCCCCCCC
	Peak Flow =
	xxx.xx
	cfs @
	xx.xx
	hr
	
	Volume =
	xxx xx
	acft

	
	
	Hydrograph starts @
	xx.xxx
	hr with
	x.xxx
	hr increment
	
	# points =
	xxxx

	
	0.0
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx

	
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx

	
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	0.0
	
	
	
	

	
	

	
	
	CCCCCCCCCC
	CCCCCCCCCC
	
	
	
	
	

	
	Elev
	Flow
	Flow
	Flow
	
	
	
	

	
	(ft)
	(cfs)
	(cfs)
	(cfs)
	
	
	
	

	
	xxx.xx
	xxx.xxx
	xxx.xxx
	xxx.xxx
	
	
	
	

	
	xxx.xx
	xxx.xxx
	xxx.xxx
	xxx.xxx
	
	
	
	

	
	xxx.xx
	xxx.xxx
	xxx.xxx
	xxx.xxx
	
	
	
	

	
	

	
	Split
	CCCCCCCCCC
	Peak Flow =
	xxx.xx
	cfs @
	xx.xx
	hr
	
	Volume =
	xxx xx
	acft

	
	
	Hydrograph starts @
	xx.xxx
	hr with
	x.xxx
	hr increment
	
	# points =
	xxxx

	
	0.0
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx

	
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx

	
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	0.0
	
	
	
	

	
	

	
	Reach
	CCCCCCCCCC
	Peak Flow =
	Xxx.xx
	cfs @
	xx.xx
	hr
	
	Volume =
	xxx xx
	acft

	
	
	Hydrograph starts @
	xx.xxx
	hr with
	x.xxx
	hr increment
	
	# points =
	xxxx

	
	0.0
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx

	
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx

	
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	0.0
	
	
	
	

	
	

	
	======================== End Verify Hydrograph Flow Splitting ======================


Flow Duration Computations

	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	======================= Verify Flow Duration Computations ======================

	
	

	
	
	
	
	
	Storm 
	CCCCCCCCCC
	
	

	
	

	
	Reach
	CCCCCCCCCC
	Peak Flow =
	xxx.xx
	cfs @
	xx.xx
	hr
	
	Volume =
	xxx xx
	Acft

	
	
	Hydrograph starts @
	xx.xxx
	hr with
	x.xxx
	hr increment
	
	# points =
	Xxxx

	
	0.0
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx

	
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx

	
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	x.xxxxx
	0.0
	
	
	
	

	
	

	
	Time flow
	cfs
	xxxx.xxx
	xxxx.xxx
	xxxx.xxx
	xxxx.xxx
	
	
	

	
	Time 
	hr
	xxx.xxx
	xxx.xxx
	xxx.xxx
	xxx.xxx
	
	
	

	
	

	
	Elevation
	ft
	xxxx.xx
	xxxx.xx
	xxxx.xx
	xxxx.xx
	
	
	

	
	Elev Flow 
	cfs
	xxxx.xxx
	xxxx.xxx
	xxxx.xxx
	xxxx.xxx
	
	
	

	
	Time 
	hr
	xxx.xxx
	xxx.xxx
	xxx.xxx
	xxx.xxx
	
	
	

	
	

	
	Flood Econ
	hr
	xxx.xxx
	xxx.xxx
	xxx.xxx
	
	
	
	

	
	Flow 
	cfs
	xxxx.xxx
	xxxx.xxx
	xxxx.xxx
	
	
	
	

	
	

	
	======================= End Verify Flow Duration Computations ======================


Appendix G: Output Files for WinTR-20, Printed Page Output (xxx.out)

There are three output files that are used by WinTR-20: Printed Page Output, Hydrograph, and Flood Economics.  Each of these files uses the root file name for the WinTR-20 input file with its unique three-character file extension.  The Printed Page Output file (“xxx.out”) can include formatted tables with headings for Hydrograph Peak Information and hydrographs, reach routing data, and/or peak flow summary.  The Hydrograph file (“xxx.hyd”) contains selected hydrographs that can be read as input into other programs or additional WinTR-20 runs. The Flood Economics file (“xxx.ecn”) contains peak and flow duration data that is used by the Flood Economics program.  The user identifies which of the output files should be produced while creating the WinTR-20 input file. 

Hydrograph Peak Information Table

	
	Description
	Units
{English} 
[Metric]
	Domain
	Format
	Line 
No.
	Field
No.

	
	The first 3 lines of the table are headers.  (See Printed Page Layout Matrix for column headings.)  The remaining table lines  are for runoff areas (line type 1) or reaches (line types 2 & 3) and appear in the order computations were performed 

	
	Sub-Area Identifier - Unique identifier for the runoff area
	 
	
	A10
	1
	1

	
	Sub-Area Drainage Area - Drainage area of the runoff area
	{sq mi}
[sq km]
	> 0.0 
	F10
	1
	2

	
	Sub-Area Rain Gage Identifier – Identifier for the rain gage that is used with the sub-area
	
	
	A10
	1
	3

	
	Sub-Area Runoff - The event runoff from the sub-area.
	{in}
[mm]
	> 0.0
	F10
	1
	4

	
	Blank Field 
	
	
	10
	1
	5

	
	Sub-Area Peak Flow Time - Time of the event peak flow from the sub-area.
	Hr
	> 0.0
	F10
	1
	6

	
	Sub-Area Peak Flow Rate - Event peak flow from the sub-area
	{cfs}
[cms]
	> 0.0
	F10
	1
	7

	
	Sub-Area Peak Flow Areal Rate – Unit area event peak flow from the sub-area
	{csm}
[m3/sec/sq km]
	> 0.0
	F10
	1
	8

	
	Reach Identifier - Unique identifier for the reach
	 
	
	A10
	2
	1

	
	Upstream Reach Drainage Area – Drainage area of the runoff area
	{sq mi}
[sq km]
	> 0.0 
	F10
	2
	2

	
	Sub-header Name - Name that identifies the reference for the remaining data on the line.
	
	UPSTREAM
	A10
	2
	3

	
	Upstream Reach Runoff - Event runoff from the drainage area above the reach.
	{in}
[mm]
	> 0.0
	F10
	2
	4

	
	Upstream Reach Peak Flow Elevation - Elevation at the cross section based on the peak discharge at the upstream end of the reach
	{ft}
[m]
	> 0.0
	F10
	2
	5

	
	Upstream Reach Peak Flow Time – Time of the event peak flow at the upstream end of the reach
	hr
	> 0.0
	F10
	2
	6

	
	Upstream Reach Peak Flow Rate – Event peak flow at the upstream end of the reach
	{cfs}
[cms]
	> 0.0
	F10
	2
	7

	
	Upstream Reach Peak Flow Areal Rate - Unit area event peak flow at the upstream end of the reach
	{csm}
[m3/sec/sq km]
	> 0.0
	F10
	2
	8

	
	Blank Field -
	 
	
	20
	3
	1-2

	
	Sub-header Name - Name that identifies the reference for the remaining data on the line.
	
	DOWNSTREAM
	A10
	3
	3

	
	Blank Field 
	
	
	10
	3
	4

	
	Downstream Reach Peak Flow Elevation - Elevation at the cross section based on the  peak flow at the downstream end of the reach 
	{ft}
[m]
	> 0.0
	F10
	3
	5

	
	Downstream Reach Peak Flow Time - Time of the event peak flow at the downstream end of the reach
	hr
	> 0.0
	F10
	3
	6

	
	Downstream Reach Peak Flow Rate – Event peak flow at the downstream end of the reach
	{cfs}
[cms]
	> 0.0
	F10
	3
	7

	
	Downstream Reach Peak Flow Areal Rate - Unit area event peak flow at the downstream end of the reach
	{csm}
[m3/sec/sq km]
	> 0.0
	F10
	3
	8

	
	Outlet Identifier - Unique identifier for the outlet
	 
	OUTLET
	A10
	1
	1

	
	Outlet Drainage Area - Drainage area of the outlet.
	{sq mi}
[sq km]
	> 0.0 
	F10
	1
	2

	
	Blank Field -
	
	
	10
	1
	3

	
	Outlet Runoff - The event runoff at the outlet.
	{in}
[mm]
	> 0.0
	F10
	1
	4

	
	Blank Field 
	
	
	10
	1
	5

	
	Outlet Peak Flow Time - Time of the event peak flow at the outlet.
	Hr
	> 0.0
	F10
	1
	6

	
	Outlet Peak Flow Rate - Event peak flow at the outlet.
	{cfs}
[cms]
	> 0.0
	F10
	1
	7

	
	Outlet Peak Flow Areal Rate – Unit area event peak flow areal rate at the outlet.
	{csm}
[m3/sec/sq km]
	> 0.0
	F10
	1
	8

	
	Blank Line  
	 
	 
	 
	Last
	 


Hydrograph Table

This table when requested is combined with the Hydrograph Peak Information Table above and displays the sub-area or reach data followed by the hydrograph table for that location.

	
	Description
	Units
{English} 
[Metric]
	Domain
	Format
	Line 
No.
	Field
No.

	
	The first 3 lines of the table are headers.  (See Printed Page Layout Matrix for column headings.)  The second header line contains the time increment for the hydrograph table.  The remaining table lines are all of the same line type.  Repeat as many lines as needed 

	
	Row Starting Time - Time of the first hydrograph value included on the line.
	hr
	( 0.0
	F10
	1
	1

	
	Line Hydrograph Values – Hydrograph values starting at the Row Starting Time and incremented by the time increment indicated on the second header line.  1st and last hydrograph points in the entire hydrograph are 0.0 (Hydrograph values are subject to the truncation level used).
	{cfs}
[cms]
	> 0.0 
	F10
	1
	2-8

	
	Blank Line  
	 
	 
	 
	Last
	 


Peak Flow Summary Table

	
	Description
	Units
{English} 
[Metric]
	Domain
	Format
	Line 
No.
	Field
No.

	
	The first 3 lines of the table are headers.  (See Printed Page Layout Matrix for column headings.)  The Storm Identifiers that are included in the table (Up to 5) are included in the second header line.  The remaining table lines are for runoff areas (line type 1) or reaches (line types 2 & 3) and appear in the order computations were performed 

	
	Sub-Area Identifier – Unique identifier for the runoff area. Only included for 1st alternate.
	 
	
	A10
	1
	1

	
	Sub-Area Drainage Area - Drainage area of the runoff area.  Only included for 1st alternate.
	{sq mi}
[sq km]
	Blank or > 0.0 
	F10
	1
	2

	
	Alternate Identifier – Identifier for the Alternate that remaining values on this line represent
	
	
	A10
	1
	3

	
	Sub-Area Storm Peak Flows  - Peak flows for up to 5 storms for the sub-area and alternate identified on the line.
	{cfs}
[cms]
	> 0.0
	F10
	1
	4-8

	
	Reach Identifier – Unique identifier for the reach.  Only included for 1st alternate.
	 
	
	A10
	2
	1

	
	Upstream Reach Drainage Area - Drainage area of the runoff area. Only included for 1st alternate.
	{sq mi}
[sq km]
	Blank or > 0.0 
	F10
	2
	2

	
	Alternate Identifier – Identifier for the Alternate that remaining values on this line represent
	
	
	A10
	2
	3

	
	Upstream Reach Storm Peak Flows  - Peak flows for up to 5 storms for the upstream end of the reach and alternate identified on the line.
	{cfs}
[cms]
	> 0.0
	F10
	2
	4-8

	
	Downstream Location Identifier - Only included on the 1st Alternate for the downstream hydrograph.
	 
	DOWNSTREAM
	A10
	3
	1

	
	Blank Field -
	 
	
	10
	3
	2

	
	Alternate Identifier – Identifier for the Alternate that remaining values on this line represent
	
	
	A10
	3
	3

	
	Downstream Reach Storm Peak Flows  - Peak flows for up to 5 storms for the downstream end of the reach and alternate identified on the line.
	{cfs}
[cms]
	> 0.0
	F10
	3
	4-8

	
	Outlet Identifier – Unique identifier for the Outlet. Only included for 1st alternate.
	 
	OUTLET
	A10
	1
	1

	
	Outlet Drainage Area - Drainage area of the Outlet.  Only included for 1st alternate.
	{sq mi}
[sq km]
	Blank or > 0.0 
	F10
	1
	2

	
	Alternate Identifier – Identifier for the Alternate that remaining values on this line represent
	
	
	A10
	1
	3

	
	Outlet Storm Peak Flows  - Peak flows for up to 5 storms for the Outlet and alternate identified on the line.
	{cfs}
[cms]
	> 0.0
	F10
	1
	4-8

	
	Blank Line  
	 
	 
	 
	Last
	 


Time Analysis Table

	
	Description
	Units
{English} 
[Metric]
	Domain
	Format
	Line 
No.
	Field
No.

	
	The first 3 lines of the table are headers.  (See Printed Page Layout Matrix for column headings.)  The Peak Flow percentages that are included in the table (Up to 4) are on the second header line.  The remaining table lines are for runoff areas (line type 1) or reaches (line types 2 & 3) and appear in the order computations were performed 

	
	Sub-Area Identifier – Unique identifier for the runoff area. Only included for 1st alternate.
	 
	
	A10
	1
	1

	
	Alternate Identifier – Identifier for the Alternate that remaining values on this line represent
	
	
	A10
	1
	2

	
	Storm Identifier – Identifier for the storm that the remaining values on this line represent
	
	
	A10
	1
	3

	
	Sub-Area Storm Peak Flow - Storm peak flow for the sub-area and alternate identified on the line.
	{cfs}
[cms]
	> 0.0
	F10
	1
	4

	
	Sub-Area Flow Duration - Time that event runoff exceeds the flow rate (peak flow * % peak flow) for the column.
	hr
	( 0.0
	F10
	1
	5-8

	
	Reach Identifier - Unique identifier for the reach.  Only included on for 1st alternate for the upstream hydrograph.
	 
	
	A10
	2
	1

	
	Alternate Identifier – Identifier for the Alternate. Only included for 1st Alternate of a storm sequence for the upstream hydrograph.
	
	
	A10
	2
	2

	
	Storm Identifier – Identifier for the storm that the remaining values on the line represent.
	
	
	A10
	2
	3

	
	Upstream Reach Storm Peak Flow  - Storm peak flow for the upstream end of the reach and alternate / storm identified on the line.
	{cfs}
[cms]
	> 0.0
	F10
	2
	4

	
	Upstream Reach Flow Duration - Time that event runoff exceeds the flow rate (peak flow * % peak flow) for the column.
	Hr
	( 0.0
	F10
	2
	5-8

	
	Downstream Location Identifier - Only included on the 1st Alternate for the downstream hydrograph.
	 
	DOWNSTREAM
	A10
	3
	1

	
	Alternate Identifier – Identifier for the Alternate that remaining values on this line represent
	
	
	A10
	3
	2

	
	Storm Identifier – Identifier for the storm that the remaining values on the line represent.
	
	
	A10
	3
	3

	
	Downstream Reach Storm Peak Flow  - Storm peak flow for the downstream end of the reach and alternate identified on the line.
	{cfs}
[cms]
	> 0.0
	F10
	3
	4

	
	Downstream Reach Flow Duration - Time that event runoff exceeds the flow rate (peak flow * % peak flow) for the column.
	Hr
	( 0.0
	F10
	3
	5-8

	
	Outlet Identifier - Only included on the 1st Alternate for the downstream hydrograph.
	 
	OUTLET
	A10
	3
	1

	
	Alternate Identifier – Identifier for the Alternate that remaining values on this line represent
	
	
	A10
	3
	2

	
	Storm Identifier – Identifier for the storm that the remaining values on the line represent.
	
	
	A10
	3
	3

	
	Outlet Storm Peak Flow  - Storm peak flow for the downstream end of the reach and alternate identified on the line.
	{cfs}
[cms]
	> 0.0
	F10
	3
	4

	
	Outlet Reach Flow Duration - Time that event runoff exceeds the flow rate (peak flow * % peak flow) for the column.
	Hr
	( 0.0
	F10
	3
	5-8

	
	Blank Line  
	 
	 
	 
	Last
	 


Time Elevation Analysis Table

	
	Description
	Units
{English} 
[Metric]
	Domain
	Format
	Line 
No.
	Field
No.

	
	The first 3 lines of the table are headers.  (See Printed Page Layout Matrix for column headings.)  The Stages above Base Elevation that are included in the table (Up to 4) are on the second header line.  The remaining table lines are for reaches (line types 1 & 2) and appear in the order computations were performed 

	
	Reach Identifier - Unique identifier for the reach.  Only included for 1st alternate for the upstream hydrograph.
	 
	
	A10
	1
	1

	
	Alternate Identifier – Identifier for the Alternate that remaining values on this line represent
	
	
	A10
	1
	2

	
	Storm Identifier – Identifier for the storm that the remaining values on the line represent.
	
	
	A10
	1
	3

	
	Reach Base Elevation  - Reference elevation for stage columns for the reach and alternate identified on the line. Base elevation is user identified as Low Ground Elevation for Stream Cross Section Data or Starting Elevation for Structure Rating Data.
	{ft}
[m]
	-, 0.0, or +
	F10
	1
	4

	
	Upstream Reach Flow Duration - Time that event runoff exceeds the base elevation + column stage for the column at the upstream end of the reach. 
	hr
	( 0.0
	F10
	1
	5-8

	
	Downstream Location Identifier - Only included on the 1st Alternate for the downstream hydrograph.
	 
	DOWNSTREAM
	A10
	2
	1

	
	Alternate Identifier – Identifier for the Alternate that remaining values on this line represent
	
	
	A10
	2
	2

	
	Storm Identifier – Identifier for the storm that the remaining values on the line represent.
	
	
	A10
	2
	3

	
	Reach Base Elevation  - Reference elevation for stage columns for the reach and alternate identified on the line. Base elevation is user identified as Low Ground Elevation for Stream Cross Section Data or Starting Elevation for Structure Rating Data.
	{ft}
[m]
	-, 0.0, or +
	F10
	2
	4

	
	Downstream Reach Flow Duration - Time that event runoff exceeds the base elevation + column stage for the column at the downstream end of the reach.
	hr
	( 0.0
	F10
	2
	5-8

	
	Blank Line  
	 
	 
	 
	Last
	 


Printed Page Output File Layout Matrix (xxx.out)

Hydrograph Peak Information Table

One for each Alternate and Storm combination

	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	Area or
	Drainage 
	Rain Gage
	Runoff
	Peak Flow

	
	Reach
	Area
	ID or 
	Amount
	Elevation
	Time
	Rate
	Rate

	
	Identifier
	(sq mi)
	Location
	(in)
	(ft)
	(hr)
	(cfs)
	(csm)

	
	

	Repeat
	Sub-Area Id
	xxxxxx.xx
	CCCCCCCCCC
	xx.xx
	
	xx.xx
	xxxxxxxxx
	xxxxxxxx

	as 
	Reach Id
	xxxxxx.xx
	UPSTREAM
	xx.xx
	xxxxxx.xx
	xx.xx
	xxxxxxxxx
	xxxxxxxx

	Needed
	
	
	DOWNSTREAM
	
	xxxxxx.xx
	xx.xx
	xxxxxxxxx
	xxxxxxxx

	
	OUTLET
	xxxxxx.xx
	
	xx.xx
	
	xx.xx
	xxxxxxxxx
	xxxxxxxx

	
	 


Hydrograph Peak Information and Hydrograph Table

One for each requested Sub-Area or Reach

	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	Area or
	Drainage 
	Rain Gage
	Runoff
	Peak Flow

	
	Reach
	Area
	ID or 
	Amount
	Elevation
	Time
	Rate
	Rate

	
	Identifier
	(sq mi)
	Location
	(in)
	(ft)
	(hr)
	(cfs)
	(csm)

	
	
	
	
	
	
	
	
	

	
	Sub-Area Id
	xxxxxx.xx
	CCCCCCCCCC
	xx.xx
	
	xx.xx
	xxxxxxxxx
	xxxxxxxxx

	
	

	
	Line
	

	
	Start Time
	Flow Values @ time increment of x.xxx

	
	(hr)
	(cfs)
	(cfs)
	(cfs)
	(cfs)
	(cfs)
	(cfs)
	(cfs)

	
	
	
	
	
	
	
	
	

	
	xxx.xxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx

	
	xxx.xxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx

	
	xxx.xxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx

	
	

	
	Area or
	Drainage 
	Rain Gage
	Runoff
	Peak Flow

	
	Reach
	Area
	ID or 
	Amount
	Elevation
	Time
	Rate
	Rate

	
	Identifier
	(sq mi)
	Location
	(in)
	(ft)
	(hr)
	(cfs)
	(csm)

	
	

	
	Reach Id
	xxxxxx.xx
	UPSTREAM
	xx.xx
	xxxxxx.xx
	xx.xx
	xxxxxxxxx
	xxxxxxxxx

	
	

	
	Line
	UPSTREAM

	
	Start Time
	Flow Values @ time increment of x.xxx

	
	(hr)
	(cfs)
	(cfs)
	(cfs)
	(cfs)
	(cfs)
	(cfs)
	(cfs)

	
	
	
	
	
	
	
	
	

	
	xxx.xxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx

	
	xxx.xxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx

	
	xxx.xxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx

	
	

	
	Area or
	Drainage 
	Rain Gage
	Runoff
	Peak Flow

	
	Reach
	Area
	ID or 
	Amount
	Elevation
	Time
	Rate
	Rate

	
	Identifier
	(sq mi)
	Location
	(in)
	(ft)
	(hr)
	(cfs)
	(csm)

	
	

	
	Reach Id
	xxxxxx.xx
	DOWNSTREAM
	xx.xx
	xxxxxx.xx
	xx.xx
	xxxxxxxxx
	xxxxxxxxx

	
	

	
	Line
	DOWNSTREAM

	
	Start Time
	Flow Values @ time increment of x.xxx

	
	(hr)
	(cfs)
	(cfs)
	(cfs)
	(cfs)
	(cfs)
	(cfs)
	(cfs)

	
	

	
	xxx.xxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx

	
	xxx.xxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx

	
	xxx.xxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx

	
	


	
	OUTLET
	xxxxxx.xx
	
	xx.xx
	
	xx.xx
	xxxxxxxxx
	xxxxxxxxx

	
	

	
	Line
	

	
	Start Time
	Flow Values @ time increment of x.xxx

	
	(hr)
	(cfs)
	(cfs)
	(cfs)
	(cfs)
	(cfs)
	(cfs)
	(cfs)

	
	
	
	
	
	
	
	
	

	
	xxx.xxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx

	
	xxx.xxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx

	
	xxx.xxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx
	xxxxx

	
	


Peak Flow Summary Table

One for each 5 Storm IDs

	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	Area or
	Drainage 
	
	Peak Flow by Storm

	
	Reach
	Area
	Alternate
	1st Storm ID
	2nd Storm ID
	3rd Storm ID
	4th Storm ID
	5th Storm ID

	
	Identifier
	(sq mi)
	
	(cfs)
	(cfs)
	(cfs)
	(cfs)
	(cfs)

	
	
	
	
	
	
	
	
	

	Repeat
	Sub-Area Id
	xxxxxx.xx
	
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx

	As 
	
	
	CCCCCCCCCC
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx

	Needed
	
	
	CCCCCCCCCC
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx

	
	Reach Id
	xxxxxx.xx
	
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx

	Repeat
	
	
	CCCCCCCCCC
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx

	
	
	
	CCCCCCCCCC
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx

	As 
	DOWNSTREAM
	
	
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx

	
	
	
	CCCCCCCCCC
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx

	Needed
	
	
	CCCCCCCCCC
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx

	As 
	OUTLET
	xxxxxx.xx
	
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx

	
	
	
	CCCCCCCCCC
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx

	Needed
	
	
	CCCCCCCCCC
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx

	
	 


Time Analysis Table

One 

	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	Area or
	
	
	Peak
	Flow Duration @ selected Peak Flow %

	
	Reach
	Alternate
	Storm
	Flow
	Lowest Peak %
	2nd Lowest Peak %
	3rd Lowest Peak %
	4th Lowest Peak %

	
	Identifier
	
	
	(cfs)
	(hr)
	(hr)
	(hr)
	(hr)

	
	
	
	
	
	
	
	
	

	Repeat
	Sub-Area Id
	
	CCCCCCCCCC
	xxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx

	as 
	
	CCCCCCCCCC
	CCCCCCCCCC
	xxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx

	Needed
	
	CCCCCCCCCC
	CCCCCCCCCC
	xxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx

	
	Reach Id
	
	CCCCCCCCCC
	xxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx

	Repeat
	
	CCCCCCCCCC
	CCCCCCCCCC
	xxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx

	
	
	CCCCCCCCCC
	CCCCCCCCCC
	xxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx

	as 
	DOWNSTREAM
	
	CCCCCCCCCC
	xxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	Xxxxxxxxx
	xxxxxxxxx

	
	
	CCCCCCCCCC
	CCCCCCCCCC
	xxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx

	Needed
	
	CCCCCCCCCC
	CCCCCCCCCC
	xxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx

	as 
	OUTLET
	
	CCCCCCCCCC
	xxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx

	
	
	CCCCCCCCCC
	CCCCCCCCCC
	xxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx

	Needed
	
	CCCCCCCCCC
	CCCCCCCCCC
	xxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx

	
	 


Time Elevation Analysis Table

One

	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	
	
	
	Base
	Flow Duration @ stages (ft) above Base Elevation

	
	Reach
	Alternate
	Storm
	Elevation
	Lowest Stage
	2nd Lowest Stage
	3rd Lowest Stage
	4th Lowest Stage

	
	Identifier
	
	
	(ft)
	(hr)
	(hr)
	(hr)
	(hr)

	
	
	
	
	
	
	
	
	

	
	Reach Id
	
	CCCCCCCCCC
	xxxxxx.xx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx

	Repeat
	
	CCCCCCCCCC
	CCCCCCCCCC
	
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx

	
	
	CCCCCCCCCC
	CCCCCCCCCC
	
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx

	as 
	DOWNSTREAM
	
	CCCCCCCCCC
	xxxxxx.xx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx

	
	
	CCCCCCCCCC
	CCCCCCCCCC
	
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx

	Needed
	
	CCCCCCCCCC
	CCCCCCCCCC
	
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx
	xxxxxxxxx

	
	 


Appendix H: Hydrograph Output File (xxx.hyd)

Hydrograph Table

	
	Description
	Units
{English} 
[Metric]
	Domain
	Format
	Line 
No.
	Field
No.

	
	
	
	
	
	
	

	
	WinTR-20 Program Version Identifier
	
	WinTR-20: Version 1.0
	A30
	1
	1-3

	
	Blank Field -
	
	
	10
	1
	4

	
	Output Units – Identification of output units as either English or metric  units
	
	English or metric
	A10
	1
	5

	
	Blank Field 
	
	
	10
	1
	6

	
	Run Date – Date file was generated
	mm/dd/yyyy
	
	A10
	1
	7

	
	Run Time – Time of day file was generated
	hh:mm
	
	A10
	1
	8

	
	The following watershed description may contain one or two lines

	
	Watershed Description - Description of the watershed or purpose of the computer run.
	
	At least one character on 1st line
	A80
	2
	1-8

	
	Repeat following 2 line types. for each Input Hydrograph Identifier

	
	Hydrograph Alternate Identifier - Alphanumeric string identifying the alternate that generated the hydrograph.
	 
	
	A10
	3
	1

	
	Hydrograph Identifier – Unique alphanumeric string identifying the reach or sub-area the hydrograph represents
	
	
	A10
	3
	2

	
	Sub-header name - Name that identifies the reference for the remaining hydrograph data. Only applies to reaches.  Blank for sub-areas and watershed OUTLET.
	
	UPSTREAM
or
DOWNSTREAM
	A10
	3
	3

	
	Hydrograph Storm Identifier -  - Alphanumeric string identifying the storm used to generate the hydrograph.
	
	
	A10
	3
	4

	
	Hydrograph Start Time -  - Time for the 1st input hydrograph point.
	hr 
	( 0.0
	F10
	3
	5

	
	Hydrograph Time Increment -  - Time increment used between the hydrograph points.
	hr
	> 0.0
	F10
	3
	6

	
	Hydrograph Drainage Area -  - Drainage area associated with the source of the hydrograph
	{sq mi}
[sq km
	( 0.0
	F10
	3
	7

	
	Hydrograph Base Flow -  - Constant base flow associated with the source of the hydrograph
	{cfs}
[m3]
	( 0.0
	F10
	3
	8

	
	Repeat following line for additional hydrograph points until all points are displayed. 

	
	Blank Field
	 
	
	20
	4
	1-2

	
	Hydrograph Flow – Sequential hydrograph flows. First and last points in hydrograph are zero.  Some fields on last input hydrograph line, after the ending zero is entered, may be blank.  No blank fields are placed within the hydrograph sequence.
	{cfs}
[m3]
	Blank or (0.0
	5F10
	4
	3-7

	
	Blank Field
	
	
	10
	4
	8

	
	Blank Line 
	 
	 
	 
	Last
	 


Hydrograph Output File Layout Matrix (xxx.hyd)

Hydrograph Table

	
	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	
	Hydrograph
	TR-20: Version 2001
	
	Output Units
	
	Run Date
	Run Time

	
	
	Watershed Description (Line 1)

	
	
	Watershed Description (Line 2)

	R
E
P
	
	Hydrograph Alternate ID
	Hydrograph ID
	UPSTREAM or DOWNSTREAM
	Storm ID
	Start Time
	Time Increment
	Drainage Area
	Constant Base Flow

	E
A
T
	R
E

P
	
	Hydrograph Discharge (1st)
	Hydrograph Discharge (2nd)
	Hydrograph Discharge (3rd)
	Hydrograph Discharge (4th)
	Hydrograph Discharge (5th)
	

	
	
	 


Appendix I: FLOOD ECONOMICS Output File (xxx.ecn)

Flow Frequency Table

	
	Description
	Units
{English} 
[Metric]
	Domain
	Format
	Line 
No.
	Field
No.

	
	FLOOD ECONOMICS File Identifier – Alphanumeric string identifying the file as FLOOD ECONOMICS data
	 
	FLOOD ECONOMICS
	A10
	1
	1

	
	TR-20 Program Version Identifier
	
	WinTR-20: Version 1.0
	A20
	1
	2-3

	
	Blank Field -
	
	
	10
	1
	4

	
	Output Units - Code identification of output units as English or metric (SI) units.
	
	English or SI
	A10
	1
	5

	
	Blank Field 
	
	
	10
	1
	6

	
	Run Date – Date file was generated
	mm/dd/yyyy
	
	A10
	1
	7

	
	Run Time – Time of day file was generated
	hh:mm
	
	A10
	1
	8

	
	Two of the following lines are placed in the file.  

	
	Watershed Description – Description of the watershed or purpose of the computer run. If only one watershed description line is used in TR-20 add blank line for second description line.
	
	
	A80
	2
	1-8

	
	Sub-header name – Name that identifies the reference for the remaining FLOOD ECONOMICS data.
	
	DUR-INCT
	A10
	3
	1

	
	Duration Time Units -  - Time unit for time duration data, 
	
	Days or Hours
	F10
	3
	2

	
	Starting time for 1st duration  - Hard coded value
	
	0.0
	F5
	3
	3a

	
	Ending time for 1st duration – Desired time for 1st duration.
	
	> 0.0
	F5
	3
	3b

	
	Starting time for 2nd duration  - Same as ending time for 1st duration
	
	> 0.0
	F5
	3
	4a

	
	Ending time for 2nd duration – Desired time for 2nd duration.
	
	> Starting Time for 1st Duration
	F5
	3
	4b

	
	Starting time for 3rd duration  - Same as ending time for 2nd duration
	
	> 0.0
	F5
	3
	5a

	
	Ending time for 3rd duration – Desired time for 3rd duration.
	
	> Starting Time for 2nd Duration
	F5
	3
	5b

	
	Ending time for 3rd duration (Repeated)
	
	> Starting Time for 2nd Duration
	F5
	3
	6a

	
	Ending time for 3rd duration (Repeated Again)
	
	> Starting Time for 2nd Duration
	F5
	3
	6b

	
	Blank Field
	
	
	20
	3
	7-8

	
	Repeat following line as needed to accommodate more than 5 storms 

	
	Sub-header name – Name that identifies the reference for the peak flow frequency data.
	
	FLOW-FREQ
	A10
	4
	1

	
	Peak Reach Identifier - Unique alphanumeric string identifying the stream reach
	
	
	A10
	4
	2

	
	Storm Peak Flow – Peak flows for up to five storms.   Flows for the storms are ordered from highest to lowest. 
	{cfs}
[cms]
	> 0
	5F10
	4
	3-7

	
	Peak Alternate Identifier -  Unique alphanumeric string identifying the Alternate
	
	
	A10
	4
	8

	
	Repeat following 3 line group as needed to accommodate more than 5 storms 

	
	Sub-header name – Name that identifies the reference for the flow duration data.
	
	TIME-FLOW
	A10
	5
	1

	
	Duration Reach Identifier - Unique alphanumeric string identifying the stream reach
	
	
	A10-x
	5
	2a

	
	1st Duration Identifier - Number corresponding to the starting time of the 1st duration
	
	
	Ix
	5
	2b

	
	1st Duration Flows – Flows that are equaled or exceeded during the 1st flow duration time period for up to 5 storms. Flows for the storms are ordered from highest to lowest.
	{cfs}
[cms]
	( 0.0
	5F10
	5
	3-7

	
	Duration Alternate Identifier -  Unique alphanumeric string identifying the Alternate
	
	
	A10
	5
	8

	
	Blank Field
	
	
	20
	6
	1-2

	
	Duration Reach Identifier - Unique alphanumeric string identifying the stream reach
	
	
	A10-x
	6
	2a

	
	2nd Duration Identifier - Number corresponding to the starting time of the 2nd duration
	
	
	Ix
	6
	2b

	
	2nd Duration Flows - Flows that are equaled or exceeded during the 2nd flow duration time period for up to 5 storms.  Flows for the storms are ordered from highest to lowest.
	{cfs}
[cms]
	( 0.0
	5F10
	6
	3-7

	
	Duration Alternate Identifier -  Unique alphanumeric string identifying the Alternate
	
	
	A10
	6
	8

	
	Blank Field
	
	
	20
	7
	1-2

	
	Duration Reach Identifier - Unique alphanumeric string identifying the stream reach
	
	
	A10-x
	7
	2a

	
	3rd Duration Identifier - Number corresponding to the starting time of the 3rd duration
	
	
	Ix
	7
	2b

	
	3rd Duration Flows – Flows that are equaled or exceeded during the 3rd flow duration time period for up to 5 storms.  Flows for the storms are ordered from highest to lowest.
	{cfs}
[cms]
	( 0.0
	5F10
	7
	3-7

	
	Duration Alternate Identifier -  Unique alphanumeric string identifying the Alternate
	
	
	A10
	7
	8

	
	Blank Line
	
	
	
	Last
	1-8


FLOOD ECONOMICS Output File Layout Matrix (xxx.ecn)

Flow Frequency Table

	
	
	Data Field 1
	Data Field 2
	Data Field 3
	Data Field 4
	Data Field 5
	Data Field 6
	Data Field 7
	Data Field 8

	
	
	FLOOD ECONOMICS
	TR-20: Version 2001
	
	Output Units
	
	Run Date
	Run Time

	
	
	Watershed Description (Line 1)

	
	
	Watershed Description (Line 2)

	
	
	DUR-INCT
	Duration Time Units
	0.0
	1st Duration
	1st Duration
	2nd Duration
	2nd Duration
	3rd Duration
	3rd Duration
	3rd Duration
	

	

R
	R
E
P
	FLOW-FREQ
	Peak Reach ID
	Highest Storm Flow
Peak Flow
	2nd Highest Storm Flow
Peak Flow
	3rd Highest Storm Flow
Peak Flow
	4th Highest Storm Flow
Peak Flow
	5th Highest Storm Flow
Peak Flow
	Peak Alternate ID

	E
P
	R
E
	TIME-FLOW
	Reach ID
	Dur
	Highest Storm Flow - 
1st Flow Duration
	2nd Highest Storm Flow
1st Flow Duration
	3rd Highest Storm Flow
1st Flow Duration
	4th Highest Storm Flow
1st Flow Duration
	5th Highest Storm Flow
1st Flow Duration
	Duration Alternate ID

	E
A
	P
E
	
	Highest Storm Flow
2nd Flow Duration
	2nd Highest Storm Flow
2nd Flow Duration
	3rd Highest Storm Flow
2nd Flow Duration
	4th Highest Storm Flow
2nd Flow Duration
	5th Highest Storm Flow
2nd Flow Duration
	Duration Alternate ID

	T
	A
T
	
	Highest Storm Flow
3rd Flow Duration
	2nd Highest Storm Flow
3rd Flow Duration
	3rd Highest Storm Flow
3rd Flow Duration
	4th Highest Storm Flow
3rd Flow Duration
	5th Highest Storm Flow
3rd Flow Duration
	Duration Alternate ID

	
	
	 


Appendix J: Customizing HEC-RAS Output Tables for Reformatter Use

Customized HEC-RAS output summary table

As mentioned previously, the customized table just needs to be organized once and when saved, will be accessible any time HEC-RAS is operated.  To organize the table, please follow the steps in the order listed.

1.  After running HEC-RAS for a project and plan, click the “Profile Table” icon or click "View", then "Profile Table".  This will bring up a standard HEC-RAS output table.  It is optional to display various reaches and profiles in this table.  Select the profiles and reaches for which the TR-20 rating tables are desired.

2.  Click “Options”, then “Define Table”.

3.  Click “Clear All Table Headings”, and then select variables to appear in the table.  The order of this selection is important because the TR20_HEC-RAS_Rating program expects the variables in this specific order.  
Select (double-click)  “Min Ch El” (minimum channel elevation), 



“LOB Elev” (elevation of point where left overbank meets the channel bank), 



“ROB Elev” (elevation of point where right overbank meets the channel bank), 



“W.S.Elev” (computed water surface elevation for the profile), 



“Q Total” (total discharge at cross section), 



“Flow Area” (total flow area at cross section), 



“Top Width” (total cross section top width), and 



“Frctn Slope” (friction slope at the cross section).
When each selection is made, the table is built on the screen with each added variable.  After all eight variables are selected, the table is complete on the screen. Do not click "OK" yet.

4.  Click “Additional Options”.  The table appearing on the screen includes bridges and culverts.  Only valley cross sections are used in WinTR-20 so we would like to eliminate bridges and culverts from this table.  In order to do this, make sure the only box checked on that window is “Cross Sections”.  If check marks appear in any other boxes, click those boxes to remove the check mark.  Click “OK” to exit this window.

5.  The next step is to save this customized table so it can be stored and then used whenever HEC-RAS is operated.  In order to do this, click “Options”, then “Save Table”, and then enter a name for the table.  One possible selection for the name is TR20 Rating Table.  After naming the table, click “OK” to exit.

6.  At this point, the table as named will appear in the list of “User Tables” as an option for viewing output.  Click “User Tables” to verify the table is saved with the assigned name.

7.  Lastly create an ASCII text file with the selected profiles and reaches in the format shown on the screen.  To do this, click “File” and “Write to Text File”.  Enter the name of the file to be saved (such as watershed_rating.txt), then click “SAVE” to exit.  This is the file which the TR20_HEC-RAS_Rating program will use to develop the rating tables.
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