Watershed Delineation in WMS

1. Start WMS
2. Select the Open command from the File menu.

3. Find the clrcreek.gdm file (you can get this file from the zip file at http://class.et.byu.edu/ce531).

4. Select the OK button.

5. You may wish to adjust display options from the Display menu command.

6. Select the Drainage Module icon. [image: image5.png]



7. Select the Compute TOPAZ Flow Data command from the DEM menu.

8. Select OK on the TOPAZ file dialog to write out and start the TOPAZ program.

9. When TOPAZ finishes close the pop-up window (this may take a minute or so).

10. Select the Create Outlet tool. [image: image2.emf]


11. Create an outlet near the outlet of your watershed.

12. Select the DEM->Stream Arcs command in the DEM menu.

13. Make sure that the option for using existing feature points is on.

14. Select OK.

15. Select the Define Basins command from the DEM menu.

16. Select the Basins->Polygon command from the DEM menu.

17. Select the Compute Basin Data command from the DEM menu (this may take a minute or so).

Setting up and Running an HEC-1 Simulation to Determine the PMF
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With the proper basin area delineated, you can define the rest of your HEC-1 simulation (including the entry of your PMP) to determine the peak flow.  The following steps will guide you through the set up of an HEC-1 model.

1. Select the Hydrologic Modeling module. 

2. Select the Add Basin command from the Tree menu, select Yes when asked if you want to create a new basin.

3. Select the basin icon.

4. Select the Edit Parameters command from the HEC-1 menu.

5. Select the Basin Data button.

6. Enter the watershed area for this basin (     sq. miles).

7. If you change the name of the basin do not use more than six characters and no spaces.

8. Select OK.

9. Select the Loss Method button.

10. Enter your curve number value and percent impervious and select OK.

11. Select the Unit Hydrograph Method button.

12. Using the longest flow path L and your velocity determine tc for the basin.  For HEC-1 you must enter lag time so use the equation tL = .6 tc to convert time of concentration to lag time.  Enter the lag time in the appropriate edit field and select OK.

13. Select the Precipitation button.

14. Select the Basin average option.

15. Enter the total PMP storm depth for the average precipitation.

16. Select the Define Series button.

17. Select the New button to create a new precipitation time series

18. Enter values for your precipitation distribution for 15 minute intervals up to 360 minutes (6 hours).  You can cut and paste this information from a spreadsheet if you want, you can also begin the time values and after entering a couple “drag” the values to create more like you can in Excel.
19. Select OK.

20. Select Done for the Edit HEC-1 parameters dialog.

21. Select the Job Control command from the HEC-1 menu.

22. Change the number of ordinates and time step as required to get the right duration for your storm.  You may have to run HEC-1 a couple of times here to get this right.

23. Select OK.

24. Select Run HEC-1 from the HEC-1 menu.

25. When HEC-1 finishes, close the HEC-1 pop up window and WMS should read in the hydrograph file.

26. If there were problems with HEC-1 program you may wish to check the “.out” file that it creates (this is a standard text file – in fact you SHOULD look at this at least once when you are done). 

27. Select the Open Hydrograph Plot command from the Display menu.  You can also double-click on the small hydrograph icon in the graphics window to bring up the hydrograph plot.  Selecting the hydrograph icon should also display the peak flow and time to peak in the help window.
Modifying your HEC-1 Model to compute the 100-year Peak Flow

1. Select the basin icon.

2. Select the Edit HEC-1 Parameters command from the HEC-1 menu.

3. Select the Precipitation button.

4. Change the average precipitation value to the 100 year precipitation for your area as determined from the NOAA Atlas 2 map for the six-hour storm.  You do not need to define a new temporal distribution.  HEC-1 will automatically normalize the distribution used for your PMP for the new depth entered.
5. Select OK.

6. Select Done.

7. Run HEC-1 and change the name of your HEC-1 input file.

Miscellaneous

You can reopen an HEC-1 model by choosing the Open HEC-1 File from the HEC-1 menu (not the Open command from the File menu).  This way you can begin work where you leave off rather than starting over.

You can use the Delete Previous, Delete All, and Open commands in the Hydrograph menu to control which hydrographs are displayed in WMS at one time.  For example the PMF may dwarf the 100 year peak flow to the point that you don’t want them read in at the same time.  When running HEC-1 a file with a .sol extension is created.  This is the hydrograph file and can be opened any time later using the Open command in the Hydrograph menu.  You can also use the Export command in the Hydrograph menu to export your hydrograph to a spreadsheet file and then use Excel or some other plotting utility to create hydrograph plots.

Make sure not to rename your basin to a name longer than six characters and never use spaces in the name.

Look in the text file .out that HEC-1 creates to find problems and get additional information about your model.  It will help you gain added insight for preparing your lab report.

Conclusion

The Print command in the File menu can be used to create hard copies of your results.  You can also use the Copy to Clipboard command in the Edit menu to insert graphics into a word processor document. 

If you run into problems ask a neighbor for help or come and see me.  HAVE FUN!

Determining the 100 year peak with NFF (regression equations)

WMS has an interface to the NFF equations, but because of some application DLLs that are not installed on CAEDM it will not work.  However, it is very easy using the area and elevation data computed by WMS to calculate the peak flow from the USGS regional regression equations in NFF.  You can find the information you need to do this at the following website: http://water.usgs.gov/software/nff.html
Once there scroll towards the bottom and under the heading Documentation for Individual States you will find a link for Utah.  Click on this link to determine which region Clear Creek is in and then use the appropriate equation to compute the 100 year peak (If you think it borders on more than one region, calculate the 100 year peak flow for each).  Include the result of the computations in your findings.
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