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Advanced Features of WinTR-20
Outline for a Demo

We encourage you to work these demos step-by-step on your own computer.

Divert
Start with wintr20_workshop_3_solution.inp and add a diversion at the upper reach.  The concept of the diversion we are adding is a topographic saddle in the flood plain which will direct overflow to the neighboring stream.  Open WinTR-20 and open the file wintr20_workshop_3_solution.inp.  Enter a new Watershed Description and save file as wintr20_divert_demo.inp.  
Step 1 – Enter cross section representing the elevation versus discharge of the topographic saddle.   Name it split_xsec and enter a Bankfull elevation of 141.5.
        Elevation         Q                    A                 T                         S

           141.5             0                     0                  0                     0.007

           142.01          400                200              100  

           142.41         1000               500              200

           143.25         2000              1000             300

This is a hypothetical rating table.  The only data columns used to split the flow are the Elevation and Q (A, T, and S are not used).  HEC-RAS is recommended to develop a more accurate rating.  The diversion could have been modeled as a lateral weir.
Step 2 – Enter Split Flow Cross Section ID for reach upper.  Open Stream Reach Data and select reach upper.  Use the pull-down list to select cross section split_xsec which was created in Step 1.  Enter a Split Flow Drainage Area of 0.01.  Open the Schematic and add Labels.  The diversion should be directed outside the watershed.
Step 3 – Save file and run WinTR-20.  View results such as Printed Page Output, Debug File, etc.  The Printed Page summary table shows no flow is diverted for the 2, 5, and 10 year floods.  Plot the 100-year storm hydrographs for upstream and downstream ends of reach upper.  The difference between the two hydrographs is diverted flow.  The solution is named wintr20_divert_demo.inp.
Time Analysis

Start with wintr20_workshop_2_solution.inp and specify time analysis output.  The object of time analysis is to determine the time where the discharge is above a specified value.  Open WinTR-20 and open wintr20_workshop_2_solution.inp.  Enter a new watershed description.  Accept Changes.  Save the data as wintr20_time_analysis.inp.
Open the Time Analysis data window and enter in the top half of the window, 20, 40, 60, and 80 percent of the maximum flow.  This will give the time at which the hydrograph is at or above this discharge.  Accept Changes.  Open the Global Output data window and select Default time Analysis Output Code Yes for Reaches.  Accept Changes.  Save data and run WinTR-20.  All of the time analysis output is at the end of the Printed Page file.  Move the cursor to the end of this file.  In this example, we have the original data and two alternatives.  The time analysis for these alternatives may be compared.  Open a plot of the 100-year storm hydrograph for a reach and visual results may be evaluated.
The solution is named wintr20_time_analysis_demo.inp.
Dimensionless Unit Hydrograph

Objective: Start with wintr20_workshop_1_solution.inp and enter a unique dimensionless unit hydrograph.  We will then compare the WinTR-20 results with the original workshop which used a 484 peak rate factor.  Open WinTR-20 and open wintr20_workshop_1_solution.inp.  Click No Changes.  Run winTR-20 and record the peak discharges at the outlet for the 2-year, 10-year, and 100-year floods (the discharges should be 890, 1702, and 3875 cfs).  Enter a new watershed description.  Accept Changes.  Save the data as wintr20_dim_hyd.inp.  Close WinTR-20.
We will try a dimensionless unit hydrograph with a peak rate factor of 350.  Open the file Table_350.txt and highlight the table heading and tabular data (not the first record of the file).  We are going to copy and paste this into our WinTR-20 data file.  Click Control C, open the file wintr20_dim_hyd.inp using Notepad, place the cursor between two data groups, and click Control V (make sure there is at least one blank line between data groups).  Save the file wintr20_dim_hyd.inp and close Notepad. Close the Table_350.txt file also.  
Open WinTR-20 and Open Existing File wintr20_dim_hyd.inp.  Click No Changes.  Open the Dimensionless Unit Hydrograph and Display the data.  No Changes.  Open Verification Data window and select Hydrograph Generation.  This will let us see what the peak rate factor for the dim hyd really is (it puts this output in the Debug File).  Save the data and run WinTR-20.  At the end of the Printed Page file summary, the peak discharges at the outlet are 764, 1460, and 3344 cfs.  Compare these to the original run.  Plot the hydrograph for the 100-year flood at the outlet.  Open the Debug File and locate the Peak Rate Factor.   Close everything.
The solution is named wintr20_dim_hyd_demo.inp.
Custom rainfall distribution table

Start with wintr20_workshop_1_solution.inp and enter a unique rainfall distribution table.  We will then compare the WinTR-20 results with the original workshop which used a Type III distribution.  Open WinTR-20 and open wintr20_workshop_1_solution.inp.  Enter a new watershed description.  Accept Changes.  Save the data as wintr20_rain_dist.inp.  

Open the Rainfall Distribution data window.  Enter a Rain Table Identifier such as CT_dist and an increment of 1.0 hour.

[image: image1.png]Ratio

14




The custom distribution is plotted above and tabulated below.
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Enter the tabular values.  Click Display Data to check for data entry errors.  It should look similar to the plot at the top of this page.  Close the plot and Accept Changes.  Open the Storm Analysis data window.  We can add storms to this list so that the Type III and the CT_dist output will be in the same output file.  We will then be able to plot hydrographs to show differences caused by the changing of rainfall distribution.
Enter the following data in the table:
Storm ID                      Gage Rainfall    Gage Rain Table ID
2_yr_CT                                  3.3              CT_dist 
5_yr_CT                                  4.2              CT_dist
10_yr_CT                               4.8               CT_dist
25_yr_CT                               5.9              CT_dist
50_yr_CT                               7.2               CT_dist
100_yr_CT                             8.4               CT_dist
Accept Changes. Save the data and run WinTR-20.  Tabular results are at the end of the Printed Page file.  Plots may be viewed.
The solution is named wintr20_rain_dist_demo.inp.
Input Hydrograph

Start with wintr20_workshop_1_solution.inp and enter an input hydrograph at the upstream end of the lower reach.  We will then compare the WinTR-20 results with the original workshop which did not have the input hydrograph.  Open WinTR-20 and open wintr20_workshop_1_solution.inp.  Enter a new watershed description.  Accept Changes.  Save the data as wintr20_input_hyd.inp.
We would like to insert a hydrograph for the 100-year storm at the upstream end of Reach 2.  Open the Input Hydrograph data window.  Enter:
Input Hydrograph ID                     100_yr_R2

Input Hydrograph Reach ID            Reach 2
Input Hydrograph Storm ID             100_yr
Starting Time                                    3.0 hours

Time Increment                                 1.0 hour

Drainage Area                                   1.0 sq mi

In the table, enter:

                   0                  100            200             400                    600

               800                  1000         1200           1400                  1500

             1550                  1500          1400          1300                  1200

               800                   600             500             400                   300

               200                   100               0

Display Data to plot.  Close plot, Accept Changes.  Save data and run WinTR-20.  View Printed Page Output.  Display a plot of Reach 1 (DS), Area 3, Area 4, and Reach 2 (US).  The Hydrograph at Reach 2 (US) is so large because of the added hydrograph at that point.  Input hydrographs may be inserted for any storm and location. The solution is named wintr20_input_hyd_demo.inp.
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