Using WMS to Analyze Precipitation
The Watershed Modeling System is a program that aids engineers in using geographic data to perform watershed analysis and hydrologic modeling.  There is a separate class that teaches hydrologic modeling where you can learn much more about WMS, but it is instructive and helpful to use for some lab assignments in 431.  The learning curve can be a little tough so pay attention to demons and be a little patient.  However, the time saved performing tedious calculations from maps can be more than worth the effort of learning to use it.

You can find WMS on the CAEDM computers under CE Programs and EMRL.  Use the WMS executable and the WMS_New.
Scanning and Registering the Map

In order to digitize a map within a computer program you must be able to scale, or geo-reference it appropriately.  You will notice the scale on the map is 1”= 4miles.  
1. I recommend that you make three marks on your map 4-8 inches apart before you scan them (like a coordinate axes).

2. After you have made the marks on your map use a desktop scanner to convert your paper map into a digital map.  Save the map as either a .JPG or a .TIFF image so you can read it into WMS (other programs may use different formats).
3. Read the image into WMS.

4. Since initially the image has no scaling it will open into a screen that lets you define the coordinates.

5. Drag the red crosshairs for the three points over the marks you made on your map.
6. Enter the corresponding coordinate values (in feet) for the points you made.

7. When completed close the registration window.
Basin Delineation

Using the Map module you can define a drainage boundary.  In this case we will use the lake boundary as the drainage boundary.
1. Change to the Map module [image: image1.emf]


2. Using the create arc tool [image: image2.emf]

 digitize the lake boundary.  Be sure to close the polygon.

3. Because WMS thinks of boundaries as watersheds you need to make one small stream arc inside the lake.  Change the arc attributes to stream (Featuer Objects menu) and digitize a small stream anywhere inside.

4. Change the arc attributes to generic again.

5. In the Feature Objects menu build polygons.

6. Using the select polygon tool [image: image3.emf]

 double-click in the lake polygon and change the attribute to a drainage boundary.

Creating Gages

You will create the gages in a separate layer from the drainage boundary.  Using this layer you can compute the area overlapping the lake from each gage using the HEC-1 modeling tools.

1. Right-click on the Coverages folder [image: image4.emf]

 and create a new coverage.  Make that coverage type be a rain gage.

2. Using the create feature point tool [image: image5.emf]

 digitize each gage.  You will see the Thiessen polygons are created automatically because it is a rain gage coverage.

3. In order to have the areas computed you need to turn on some options in the HEC-1 model (we will learn more about that later).

4. Change to the hydrologic modeling module [image: image6.emf]

.

5. Double-click on the square brown icon representing the basin.

6. Select the precipitation button and choose the gage option.

7. Close the dialogs and go back to the map module.

8. Make the Drainage coverage active under the coverages folder (it is currently dimmed) [image: image7.emf]


9. Choose Compute Basin Data from the Feature Objects menu and keep any defaults.  The area of the lake will be computed as will the area of each overlapping Thiessen polygon.

10. To view the Thiessen areas go back to the HEC-1 precipitation screen and choose the PT Weights.
Isohyetal Lines
There is not a specific function in WMS to do isohyetal lines, but you can draw contour lines for a set of data values.  You will use a TIN (triangulated irregular network) to develop the rainfall surface and contour (isohyets).  You may want to turn off the display of rain gages, or just delete the Rain Gage coverage (right click on it and choose delete).
1. Switch to the terrain data module [image: image8.emf]

 (rainfall is not a terrain surface, but we can think of it as a surface of rainfall values rather than elevations).

2. Using the create TIN vertices tool [image: image9.emf]

 (it looks identical to create feature points but is in the TIN palette instead) create a vertex at each gage.  As you create the vertex at each gage enter the rainfall value.
3. When you are finished choose the refresh display macro if necessary [image: image10.emf]


4. You can change contour options using the contour options macro [image: image11.emf]

.  Change the option to a specified interval instead so that you do not have so many contour values.

Digitizing a Land Use layer to compute areas

As mentioned previously there isn’t a direct way to compute isohyetal areas, but you can compute overlapping areas using a land use (or soil) coverage.  In this case you can treat each isohyetal area as a land use polygon and then have WMS compute the areas for you.

1. Change to the Map module [image: image12.emf]


2. Right click on the coverages folder and create a new coverage.  Make the coverage a land use type coverage.

3. Using the create arc tool [image: image13.emf]

 digitize the lines defined by the rainfall contours and the lake boundary.  

4. When you have digitized all lines and insured that they are properly connected build the polygons.

5. Using the select polygon tool [image: image14.emf]

 double-click on one of the polygons.

6. Create one ID for each contour interval and then assign each polygon to an ID (each Land Use ID will represent one contour interval).  You can name the ID’s to correspond to the intervals if you would like.

7. Make the drainage coverage active.

8. Switch to the hydrologic modeling module [image: image15.emf]


9. Choose the Compute Coverage Overlay from the Calculators menu

10. Define the drainage coverage and the land use coverage as the overlaying layers and calculate.  You will see a summary table that you can use to compute the average rainfall over the lake with the isohyetal method.
Miscellaneous

It is a good idea to save from time to time. Choose the File – Save As option the first time.  WMS will save a project file (includes all files) to your directory.  You do not need to save the image when prompted.

You can also print your information at any time.

Some useful tools include:

Center all in the display - [image: image16.emf]


Display Options - [image: image17.emf]


Refresh Display - [image: image18.emf]


Contour Options - [image: image19.emf]


Zoom - [image: image20.emf]
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