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1 Precipitation Methods in GSSHA  

CHAPTER  1 

GSSHA Precipitation  

In this tutorial, you will learn the different methods that precipitation data can be 

defined as storms in GSSHA. You will begin with an existing GSSHA project file. 

You will also see how NEXRAD data can be processed for GSSHA and view the 

difference in results while using various rainfall methods. 

1.1 Open an Existing GSSHA Project  

Open a WMS project file for Judyôs Branch watershed. 

1. In the 2D Grid Module  select GSSHA | Open Project Fileé Browse 

and open the file C:\Training\Precipitation\base.prj  

2. Turn off the display of the Soil Type and Land Use coverages by 

unselecting them in the Project Explorer. 

This model already has overland roughness, infiltration and channel routing options 

defined. We will not need to define or adjust these parameters, but will focus on 

exploring different methods for defining precipitation. 

1.2 Using Uniform Rainfall  
GSSHA has four different methods of defining rainfall precipitation. The 

method you use will be selected based on the availability of the data and 

purpose of the model. We will first use the uniform precipitation method, 

which generally is used to evaluate the initial set up of a model. 

1. In the 2D Grid Module  select GSSHA | Precipitation.  

2. Under Rainfall event(s) select Uniform. 

3. Enter 1.809 mm\hr for the intensity and 1740 minutes for duration. We are 

using total depth of 52.451 mm (2.065in) over a duration of 29 hours. 
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This precipitation depth is obtained from a real storm which we will use for 

comparison of the different methods.  It was obtained from the NOAA site: 

(http:\\hdsc.nws.noaa.gov\hdsc\pfds\). The real storm total sums up to 2.065 inch 

over a duration of 29 hours.  

4. Change the starting date as 05\07\2008 12:00:00 PM and click OK. 

 

 

1.2.1 Changing the Job control  

Since the rainfall will last for 29 hours, the total simulation time should be adjusted 

so that all runoff from the watershed will be captured. 

1. Select GSSHA | Job Control. Then change the total time to 2880 mins (2 

days). Make sure the simulation time step is 10 sec. 

2. Click OK. 

1.2.2 Save and Run  the Model  

We have now defined the uniform precipitation. Next we will save and run the 

model. 

1. Select GSSHA | Save Project fileé Save it as C:\Training\Personal\ 

Precipitation\Uniform.prj. 
2. Select GSSHA | Run GSSHAé.    

1.2.3 Visualization  

 

1. Once GSSHA has finished running, click Close 

2. You should have noticed that there is no runoff. This is because the 

rainfall intensity was small and all of the rain got infiltrated. 

3. If you look at the Summary file, it should have shown that all the amount 

of precipitation that fell into the watershed got infiltrated. 

http://hdsc.nws.noaa.gov/hdsc/pfds/
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1.3 Using A Design Storm Hyetograph  

Here we will see how typical rainfall distribution can be defined in GSSHA. We 

will be using the SCS synthetic rainfall distribution applied to the same total depth 

of 52.451mm (2.065in). In a similar fashion an actual temporal distribution could 

be defined if available. The actual temporal distribution of this storm will be used 

in the next section. 

You can keep using the same GSSHA project and just change the precipitation 

method. Once the new precipitation has been defined, we will save the project with 

different name and run it. 

1.3.1 Define the rainfall  

1. Make sure you are in the 2D Grid Module   

2. Select GSSHA | Precipitation. In the precipitation dialog, select 

Hyetograph for the Rainfall event(s) option. 

3. Click on the Define Distribution button. 

4. In the XY Series Editor dialog, select typeI-24hour for the Selected Curve 

option. See the following figure. 

 

5. Click OK. 

6. Enter 52.451 mm for the Average depth field and make sure that the Start 

date is set to 05\07\2008 12:00:00 PM. 

7. Click OK. 

1.3.2 Save and Run the Model  

We have now defined the hyetograph method of defining precipitation. Next we 

will save and run the model. 

1. Select GSSHA | Save Project fileé Save it as C:\Training\Personal\ 

Precipitation\Hyetograph.prj. 
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2. Select GSSHA | Run GSSHAé.    

1.3.3 Visualization  

 

1. Once GSSHA has finished running, click Close 

2. View the results (Hydrograph at the outlet). 

3. For comparison, export the hydrograph ordinates as you did before and 

copy\paste in the spreadsheet C:\Training\RainfallMethods.xls under 

column Type I.   

4. Close the plot window(s) when you are done copying. 

5. Note the difference in the outlet flow hydrograph when comparing the 

uniform and hyetograph methods. 

6. In the summary file, you can see exactly how much of water from the 

precipitation got infiltrated and how much was drained out from the 

watershed in the form of an outlet hydrograph. 

1.4 Using R ain Gages with the Inverse Distance Weighted Method of 
Interpolation  

For this next simulation we will see how rain gages can be used to define 

precipitation in GSSHA. We will be using four gage locations in the vicinity of the 

Judyôs Branch watershed; namely Belleville, Carlinville, Carlyle and St. Louis 

Airport gages.   

1.4.1 Creating gages  

1. Right click on Coverages in the Project Explorer and select New Coverage 

2. Change the type of the coverage to Rain Gage and click OK which will add 

coverage on the data tree under coverages 

 

3. Click on the Rain gage coverage and choose Create Feature Point 

Tool . Click on the white area just outside your watershed boundary so 
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that it will be easier to locate and make sure you are not too far away from 

the watershed. This will add a rain gage to the watershed. Create 3 

additional gages surrounding the watershed. Do not worry about the exact 

location of the gages for now. We will edit their coordinates in the next 

step. 

4. Choose Select Feature Point\Node tool  and double click any of the 4 

gage that you just created.  

5. In the Rain Gage properties dialog, make sure the Gage Type is set to 

GSSHA and select All for the Show option.  

 

6. Edit the coordinates and the names of each gage as shown in the following 

table. 

Gage name 
Change gage 

name to 
X Y 

Gage1 Belleville 773605.05 4272627.20 

Gage2 Carlinville 760702.57 4319978.10 

Gage3 Carlyle 789357.97 4295412.07 

Gage4 St Louis Airport 739016.86 4291515.46 

7. If you move Rain Gage 

Properties dialog to one 

side, you can see how 

WMS automatically draws 

Thiessen polygons (see the 

following figure).  

8. On the Rain Gage 

Properties dialog, click on 

the Defineé button for 

Belleville gage which will 

open the XY Series editor 

window. In the XY Series 

Editor make sure the 

option Show Dates is 
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toggled ON. 

9. Open the spreadsheet C:\Training\RawData\JudysBranch\RealStorm.xls 

which has hourly precipitation records for these gages. 

10. Copy and paste the columns with date and incremental distribution for 

Belleville to the XY series editor. Your XY Series will look something like 

this: 

 

11. Click OK 

12. Repeat the same process for all other gages. 

13. Once done, click OK to close the Rain gage property dialog. 

14. Switch to the 2D Grid Module  and select GSSHA | Precipitation. 

15. Select Gage under Rainfall event(s) option and it will bring Rain Gage in 

the list. Check on to select Rain Gage.  

 

16. Select Inverse Distance Weighted (IDW) for interpolation method. 

17. Click OK 

1.4.2 Save and Run Model  

We have now defined the IDW method of interpolation for the gages to define the 

precipitation. Next we will save and run the model. 

1. Select GSSHA | Save Project fileé Save it as C:\Training\Personal\ 

Precipitation\IDW.prj. 
2. Select GSSHA | Run GSSHAé.    
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1.4.3 Visualization  

 

 

1. Once GSSHA has finished running, click Close 

2. View the results (Hydrograph at the outlet). 

3. For comparison, export the hydrograph ordinates and copy\paste to the 

spreadsheet C:\Training\RainfallMethods.xls under the column IDW.   

4. See the difference in the outlet flow hydrograph in using the three different 

precipitation methods tested so far. 

1.5 Using Rain Gages with the Thiessen Polygon Method of 
Interpolation  

For this simulation we will use the same gages for precipitation, but with 

the Thiessen Polygon interpolation method. 

1. Switch to the 2D Grid Module  and select GSSHA | Precipitation 

2. Leave everything the same other but change the Interpolation method to 

Thiessen Polygons and click OK. 

1.5.1 Save and Run Model  

We will save and run the model. 

1. Select GSSHA | Save Project fileé Save it as C:\Training\Personal\ 

Precipitation\Thiessen.prj. 
2. Select GSSHA | Run GSSHAé.    

1.5.2 Visualization  

 

1. Once GSSHA has finished running, click Close 

2. View the results (Hydrograph at the outlet). 

3. For comparison, export the hydrograph ordinates and copy\paste into the 

spreadsheet C:\Training\RainfallMethods.xls under the column Thiessen.   

4. See the difference in the outlet flow hydrograph using the different 

precipitation methods. 

1.6 Using NEXRAD Rainfall D ata in  GSSHA  
 

In this section, you will see how NEXRAD rainfall data can be used in GSSHA. 

You will begin with an existing GSSHA project file. You will see how NEXRAD 

data can be processed for GSSHA and view the difference in results between using 

gage-based and distributed rainfall. 
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1.6.1 Importing NEXRAD Rainfall Data  

NEXRAD rainfall datasets have already been downloaded for this watershed.  For 

information on how to obtain your own radar rainfall datasets, see 

http:\\www.xmswiki.com\index.php?title=GSDA:Obtaining_NEXRAD_Radar_Dat

a_from_NCDC 

1. We will keep working with the same model. Check off the display of Rain 

Gage Coverage by unselecting it on the project explorer. Zoom to GSSHA 

coverage (Right click GSSHA coverage and select Zoom to Layer). 

2. In the 2D Grid Module  select GSSHA | Precipitation. Under Rainfall 

event(s) select Nexrad Radar 

3. Click on Import Radar Dataé button which will open the Convert Grids 

dialog 

4. In the Convert Grids dialog, make sure that Grid Conversion Information 

is set to Arc\Info ASCII Grid to Incremental Distribution Rain gages 

5. Click the Add Filesé button and browse to C:\Training\RawData\ 

JudysBranch\Nexrad\ In the Open file browser, change the View Menu to 

Details (See following figure) 

 

6. Click on the Type column heading to sort the files by Type 

7. Select the last time grid which is KLSX_NTP_20080508_1657.asc 

http://www.xmswiki.com/index.php?title=GSDA:Obtaining_NEXRAD_Radar_Data_from_NCDC
http://www.xmswiki.com/index.php?title=GSDA:Obtaining_NEXRAD_Radar_Data_from_NCDC
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8. Hold the Shift key and select the starting time grid which is 

KLSX_NTP_20080507_1200.asc 

9. Click Open 

10. In the Convert Grids dialog, toggle on the option Convert inches to 

millimeters (if it is not already on) 

11. Toggle on Create 2D grid rainfall dataset option.  

12. Change the Starting date to 05\07\2008 and the Starting time to 12:00:00 

PM . 

13. Make sure that the time interval is 1 hour (60 min) (See the following 

figure) 
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14. Click OK to save the grid file. It will take some time to create the gages for 

the NEXRAD rainfall method. 

15. After a couple of minutes the conversion process will complete and a 

summary file will open up (Following figure) showing the date\time and 

rainfall depth (mm) at each time interval.  

16. Review and close the summary file 
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You should now see many gages covering the watershed and a network of 

polygons joining the gages. You should also notice a new Gridded Rainfall Gages 

coverage in the coverage tree. 

17. The GSSHA Precipitation dialog will appear after the completion of the 

conversion process. Toggle on the Gridded Rainfall Gages option and 

click OK. 

18. In the GSSHA precipitation dialog make sure that you toggle off the Rain 

Gage coverage and the change the interpolation method back to IDW. 

 

19. The WMS window should look similar to the following figure. 
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1.6.2 Visualizing Meteorological D ata 

Before continuing, let us visualize the gridded rainfall data.  

1. Toggle off the display of Gridded Rainfall Gages by unselecting it in the 

project explorer. 

2. Right click on Rainfall Cumulative on the data tree under 2D Grid Data 

and select Contour OptionséSelect Color Fill for the Contour Method. 

Click OK 

3. With the down arrow key on your keyboard, step through the time steps in 

the properties window on the right sidebar to see how the precipitation 

varies. 

There are two rainfall datasets, one is incremental and the other is cumulative. You 

may choose to view the incremental rainfall data set in the same way you viewed 

the cumulative data set.  Whichever dataset is selected will be used to create the 

film loop. 

4. In 2D Grid Module  select Data | Film Loopé   

5. Select the option to Create New Filmloop and specify the folder where you 

want to have the animation saved (C:\Training\ Personal\Precipitation/ 

precip.avi), check off the option to Export to KMZ (Google Earth) and 

click Next  

6. Toggle on either (Rainfall Cumulative) or (Rainfall Incremental) and 

toggle off all other datasets. 

7. Toggle off the option to write to KMZ file. 

8. Toggle off the option to Write 2D scattered Dataset to KMZ file. See the 

following figure 
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9. Click Next 

10. Click Finish. WMS will now a few moments to create and save the 

animation file. The animation will start playing as soon as the saving 

process is complete.  

1.6.3 Save and Run the Model  

We have now imported the NEXRAD rainfall into GSSHA and copied the data into 

the Gridded Rainfall Gages coverage. Next we will save and run the model. 

1. Select GSSHA | Save Project fileé Save it as C:\Training\Personal\ 

Precipitation\nexrad.prj. 

2. Select GSSHA | Run GSSHAé.    

1.6.4 Visualization  

 

1. Once GSSHA has finished running, click Close 

2. With the Select Hydrographs tool  selected, double-click on  the 

hydrograph icon to view the runoff hydrograph at the watershed outlet 

3. For comparison, export the hydrograph ordinates and copy\paste in the 

spreadsheet C:\Training\RainfallMethods.xls under the column 

NEXRAD.   

4. See the difference in the outlet flow hydrograph in using different 

precipitation methods. 

5. You may export the animations to Google Earth (Optional). 

1.7 Summary  

Open up the comparison spreadsheet and compare the results from different 

precipitation methods. 



1-14 GSSHA Modeling Using WMS ï Volume 3 

 

 

 

 



2 Analyzing the Effects of Land Use Chang e (Part - I)  

CHAPTER 2 

 Analyzing the Effects of Land Use 
Chang e (Part - I)  

2.1 Open an Existing GSSHA Model  
 

In this tutorial we will see how different land use change scenarios can be modeled 

in GSSHA. These scenarios might be pre-development and post-development or a 

wetland restoration scenario.  

In this exercise we will perform following two tasks: 

¶ Change a portion of land to a residential 

¶ Change the location of the residential area and see the effects 

¶ Convert the residential area inserted in case 1 to an industrial area to 

simulate a development scenario.  

1. Switch to 2D Grid Module and open an existing project by selecting 

GSSHA | Open Project File. Browse and open file C:\Training\Scenarios\ 

BaseModel\Base.prj 

Let us first save this project to personal folder so that the original project remains 

unchanged.  

2. Select GSSHA | Save Project File. Save the project as C:\Training\ 

Personal\Scenarios\Changes\Base.prj. 

2.2 Changing the Land Use to Residential  

The land is being developed on one of the hills in the Park City, UT watershed. To 

simulate this, the existing land use will be converted to residential area thus 

changing both infiltration as well as the overland roughness characteristics of the 

watershed.  
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2.2.1 Creating a new GSSHA project for the changed land use  

There are two steps involved in creating a new GSSHA project for the changed 

land use: 

1) Create a new GSSHA coverage, and  

2) Create a new GSSHA project.  

2.2.1.1 Creating a new GSSHA Coverage  
1. In the project explorer, under Coverages, right click the GSSHA coverage 

and select Duplicate.  

2. Rename the new GSSHA coverage as GSSHARes_1. 

2.2.1.2 Creating a new GSSHA Project  
1. In the project explorer, under 2D Grid Data, right click on GSSHA project 

named Base and select Duplicate. This will create a new GSSHA project 

with the name Base(2).  

2. Under 2D Grid Data, expand Base(2). Right click on GSSHA and select 

Assign.   

3. Select GSSHARes_1 

 

                
 

4. Right click on project Base(2) and select Save Project Fileé. Save it as 

C:\Training\Personal\Scenarios\Changes\Residential_1.prj. This will 

also rename the project.   

2.2.2 Changing the Land Use Map  

Let us now modify the land use.  

1. Since we are going to change the land use map, let us create a copy of the 

original land use coverage. Right click on Land Use coverage and 

Duplicate it. Rename it to LUResidential_1. 

2. A background image will help to identify the proper location. Select File | 

Open. Browse to C:\Training\Scenarios\Images\Aerial.jpg and open it.  



 Analyzing the Effects of Land Use Change (Part - I) 2-3  

3. Select Yes if prompted to build pyramid. 

We will use this image to identify existing land use.  

4. Turn off the display of ñGSSHA Coverageò, ñSoil Type Coverageò, ñLand 

Use Coverageò and ñ2D Grid Dataò by checking them off in the data tree. 

Make sure that ñLUResidential_1" Coverage is turned on. 

5. Zoom in around the area as shown in following figure. Here, we can see on 

the background image that most of the area shown are shrubs and brush 

rangeland (LUCode 32).  After the development, let us assume that the 

area will be converted to relatively impervious, almost similar to a 

residential area (LUCode 11). 

 

6. Select the Map Module . 

 

7. Click on the LUResidential_1 Coverage to make it an active coverage. 
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8. Click on ñSelect Feature Polygon Toolò . Then double click on the 

polygon in the area enclosed in the circle (in the above figure).  This will 

open up the ñLand use Mappingò dialog.  

 

9. On the left side of the dialog, you can see the current land use ID selected. 

The Land Use ID selected should be 32. According to the USGS land use 

classification, Land use ID 32 represents Shrub and Brush Rangeland. We 

will now change a portion of this land use to ñResidentialò. 

10. Close the ñLand use mappingò dialog.  

11. Turn off the display of background image Aerial.jpg by unchecking it in 

the data tree.  

12. There is a background image has been created using the screenshot image 

of the watershed that shows the location of new land use polygon. Select 

File|Open, browse and open file C:\Training\Scenarios\Images\ 

Residential1.jpg.  
Note that you will  need to zoom in again after the image is loaded. Once you 

zoom in, you can see a red arc pointed out by an arrow head. 

13. Make sure that LUResidential_1 Coverage is active. In the Map Module, 

Select the ñCreate Feature Arc Toolò  and trace a line as shown in the 

background image. Trace an arc along the line using left mouse click and 

make sure that the arc you trace will start and end at other existing land use 

polygon arcs (see following figure). 
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14. Select Feature Object | Build Polygon and click OK to use all arcs. 

15. In the Map Module, Click on the ñSelect Feature Polygon Toolò tool. 

Then double click the area enclosed by the arcs you traced. This will select 

the new polygon for the area and bring ñLand use Mappingò dialog up.  

 

16. This time the land use ID is 0, we will assign ID 11 for this area to 

represent that it has been changed to residential land use.  

17. In the WMS landuse ID list, select land ID 11 by clicking on it. 

18. Click Apply. This will change the land use code for the new polygon from 

0 to 11. 

Begin here 

(existing land 

use polygon) 

End here 

(existing land 

use polygon) 
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2.2.3 Creating the Modified Index Maps  

 

With the change in land use coverage, the index maps that use Land use 

coverage need to be updated as well. To do this we will create new land use 

and combined index maps. 

1. In the project explorer under 2D Grid Data, right click project 

Residential_1 GSSHA model and select Mapsé  

2. In the ñIndex-Gridò tab, select the Input coverage to be LUResidential_1 

with coverage attribute as ID and the Index map name LUResidential_1.  

3. Click on the Coverages->Index Map button.  

4. Next we will create a new index map which is a combination of soil type 

data and the modified land use data. Select the following: 

 

 Input coverage (1):  LUResidential_1 

 Coverage attribute: Id 

 Select ñinput Coverage (2) by checking it ON. 

 Input coverage (2): Soil Type 

 Coverage attribute: Texture 

 Index map name: ComboResidential_1 

5. Click on Coverages ->Index Map button.   

6. Click Done after it completes. 

7. Turn off the background images and LUResidential_1 coverage.  

8. Turn on the display of 2D Grids data.  

9. Frame the display by clicking  

10. Check the new index maps, you can see the location were new land use 

was inserted in the index map. 

You should have two new index maps added to the data tree. 

2.2.4 Assigning new index maps and updating the parameters  

 

1. Under 2D Grid Data, click on Residential_1 GSSHA project. 

2. Expand the Index Maps folder and check if ST, LUResidential_1 and 

ComboResidential_1 index maps are listed in there. If they are not listed, 

right click Index maps folder and assign these maps. 

Note: There is another Index map folder right under 2D grid data. The one 

we are talking here is under GSSHA model named Residential_1.  See the 

following figure. 
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3. Right and Remove LU and Combined index maps which were developed 

for the original land use.  

4. This GSSHA project uses ST, LUResidential_1 and ComboResidential_1 

as the index maps. 

5. Once the new index maps are created, we now need to update the mapping 

tables as well. Under 2D grid Data, right click on GSSHA project 

Residential_1 and select Map Tablesé 

6. In the Roughness tab, select ñLUResidential_1ò for the ñUsing index mapò 

field and click the Generate IDs button.  

7. Click No. 

8. There will be no new field added because ID 11 already existed in the 

original index map. By changing some portion of land to residential area, 

we increased the number of cells with ID 11 and subsequently decreased 

the number of cells with ID 32. 

9. Switch to the ñInfiltrationò tab. Select ñComboResidential_1ò for the 

ñUsing index mapò field.  

10. Click on the Generate IDs button and click NO.  

11. Again, there will be no fields added  to this table. 

12. Click Done 

This is global set of index maps 

which is shared by all the GSSHA 

models existing in this instance of 

WMS, DO NOT REMOVE OR 

ASSIGN ANYTHING HERE 

This is specific to each individual 

GSSHA model (Residential_1 in this 

case) YOU CAN REMOVE OR 

ASSIGN INDEX MAPS THAT ARE 

AVAILABLE IN THE GLOBAL SET 

OF INDEX MAPS 
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13. On the data tree, right click on Residential_1 and select Save Project 

Fileé Save the project (as C:\Training\Personal\Scenarios\Changes\ 

Residential_1.prj) 

14. Select Yes if prompted to replace existing file. 

2.2.5 Save the projects a GSSHA groups  

We will save all these GSSHA projects as GSSHA groups so that they can be 

opened or run together. If by chance you close any of your GSSHA project, you 

can open the group and resume the tutorial. As we keep adding new GSSHA 

models to our project, we will keep saving all of them as GSSHA group. Saving all 

the models could be done at the end when you will be done creating all scenarios, 

but it is advisable to keep saving the projects you have created so far as GSSHA 

groups, so that you can open, modify and close all the projects at any time. 

1. In 2D Grid Module, select GSSHA|Save Group. 

2. Toggle on both the GSSHA projects listed in Save GSSHA Groups dialog, 

browse and save the group as C:\Training\Personal\Scenarios\Changes\ 

Scenarios.ggp. 

2.3 Changing the location of the Residential area  

In the previous section, we changed the land use from Shrub and Brush Rangeland 

to Residential. GSSHA being a fully distributed model, the location of such change 

makes a significant difference. Now we will insert the residential area at a different 

location and re-run the model to see the variation in watershed response. 

   

In the previous scenario, the change in land use occurred close to the watershed 

outlet (See above figure, left). Now, we will change the land use to residential at 

the far upstream location (See above figure, right). The area of new residential 

lands are approximately same in both cases. We are varying the location of such 

change keeping the area of the change the same. 
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2.3.1 Creating a new GSSHA project for the changed land use  

2.3.1.1 Creating a new GSSHA Coverage  
1. In the project explorer, under Coverages, right click the GSSHA coverage 

and select Duplicate.  

2. Rename the new GSSHA coverage as GSSHARes_2. 

2.3.1.2 Creating a new GSSHA Project  
1. In the project explorer, under 2D Grid Data, right click on GSSHA project 

named Base and select Duplicate. This will create a new GSSHA project 

with the name Base(2).  

2. Under 2D Grid Data, expand Base(2). Right click on GSSHA and select 

Assign.   

3. Select GSSHARes_2 

4. Right click on project Base(2) and select Save Project Fileé. Save it as 

C:\Training\Personal\Scenarios\Residential_2.prj. This will also rename 

the project.   

2.3.2 Changing the Land Use Map  

Let us now modify the land use.  

1. Create a copy of the original land use coverage. Right click on Land Use 

coverage and Duplicate it. Rename it to LUResidential_2. 

2. Turn off the display of all the coverages exceptñGSSHARes_2òand 

"LUResidential_2". Turn off ñ2D Grid Dataò by checking them off in the 

data tree. 

3. Zoom in around the area as shown in following figure. 

 

4. Select the Map Module . 
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The highlighted area is evergreen forest (LUCode 42).  After the development, 

let us assume that the area will be converted to relatively impervious almost 

similar to a residential area (LUCode 11). 

 

 

5. Click on the LUResidential_2 Coverage to make it an active coverage. . 

6. You may use ñSelect Feature Polygon Toolò  to check what existing 

land use is, in that area.  

7. There is a background image that shows the location of new land use 

polygon. Select File|Open, browse and open file C:\Training\ 

Scenarios\Images\Residential2.jpg. Once this image opens, you can see a 

red arc pointed out by an arrow head. You might need to zoom in again 

after the image loads. 

8. Make sure that LUResidential_2 Coverage is active and turned on. In the 

Map Module, Select the ñCreate Feature Arc Toolò  and trace a line as 

shown in the background image. Trace an arc along the line using left 

mouse click and make sure that the arc you trace will start and end at an 

existing land use polygon arc/s (see following figure). 

  

Existing land 

use polygon 
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9. Select Feature Object | Build Polygon and click OK to use all arcs. 

10. In the Map Module, Click on the ñSelect Feature Polygon Toolò tool. 

Then double click the area enclosed by the arcs you traced. This will select 

the new polygon for the area and bring ñLand use Mappingò dialog up.  

11. Assign ID 11 for this area to represent that it has been changed to 

residential land use.  

12. You may turn off the display of background image and LUResidential_2 

Coverage and frame your window . 

2.3.3 Creating the Modified Index Maps  

 

With the change in land use coverage, the index maps that use Land use 

coverage need to be updated as well. To do this we will create new land use 

and combined index maps. 

1. In the project explorer under 2D Grid Data, right click GSSHA project 

Residential_2 and select Mapsé  

2. In the ñIndex-Gridò tab, select the Input coverage to be LUResidential_2 

with coverage attribute as ID and the Index map name LUResidential_2.  

3. Click on the Coverages->Index Map button.  

4. Next we will create a new index map which is a combination of soil type 

data and the modified land use data. Select the following: 

 

 Input coverage (1):  LUResidential_2 

 Coverage attribute: Id 

 Select ñinput Coverage (2) by checking it ON. 

 Input coverage (2): Soil Type 

 Coverage attribute: Texture 

 Index map name: ComboResidential_2 

5. Click on Coverages ->Index Map button.   

6. Click Done after it completes. 

7. Turn off LUResidential_2 coverage if you did not do it earlier.  

8. Turn on the display of 2D Grids data. 

You should have two new index maps added to the data tree. 

2.3.4 Assigning new index maps and updating the parameters  

 

1. Under 2D Grid Data, click on the GSSHA project named Residential_2. 

2. Remove (Right Click|Remove) all the index maps LU and Combined as 

they were developed for the original land use.  

3. The new GSSHA project uses ST, LUResidential_2 and 

ComboResidential_2 as the index maps. Make sure that these maps are 

assigned to this GSSHA model. 

4. We need to update the mapping tables as well. Under 2D grid Data, right 

click on GSSHA project Residential and select Map Tablesé 

5. In the Roughness tab, select ñLUResidential_2ò for the ñUsing index mapò 

field and click the Generate IDs button.  
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6. Click No. 

7. There will be no new field added because ID 11 already existed in our 

original index map. Just the number of cells with ID 11 has increase and 

the number of cells with ID 42 has decreased.  

8. Switch to the ñInfiltrationò tab. Select ñComboResidential_2ò for the 

ñUsing index mapò field.  

9. Click on the Generate IDs button and click NO.  

10. Again, there will be no new fields added at the end of the table for the new 

land use.  

11. Click Done 

12. On the data tree, right click on Residential_2 and select Save Project 

Fileé Save the project (as C:\Training\Personal\Scenarios\Changes\ 

Residential_2.prj) 

13. Select Yes if prompted to replace existing file. 

2.3.5 Save the projects a GSSHA groups  

  

1. In 2D Grid Module, select GSSHA|Save Group. 

2. Toggle on all the three GSSHA projects listed in Save GSSHA Groups 

dialog, browse and save the group as C:\Training\Personal\Scenarios\ 

Changes\Scenarios.ggp. 

2.4 Changing the Land Use from Residential to Industrial  

To simulate a progressive development scenario, let us assume that the portion of 

land which we changed to a residential in the first part of this workshop (i.e. 

Residential_1) now changes to an industrial area. So, we will update the GSSHA 

model to reflect this change and see the differences in the watershed response. 

2.4.1 Creating a new GSSHA project for the changed land use  

There are two steps involved in creating new GSSHA project.  

2.4.1.1 Creating a new GSSHA Coverage  
1. In the project explorer, under Coverages, right click GSSHARes_1 

coverage and select Duplicate.  

2. Rename the new GSSHA coverage as GSSHAIndus. 

2.4.1.2 Creating a new GSSHA Project  
1. In the project explorer, under 2D Grid Data, right click on GSSHA project 

named Residential_1 and select Duplicate. This will create a new GSSHA 

project with name Residential_1 (2).  

2. Under 2D Grid Data, expand Residential_1 (2). Right click on 

GSSHARes_1 and assign GSSHAIndus 

3. Right click on project Residential_1 (2) and select Save Project Fileé. 

Save it as C:\Training\Personal\Scenarios\Changes\Industrial.prj. This 

will also rename the project.   
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2.4.2 Changing the Roughness and Infiltration Parameters  

We are making an assumption here that the portion of the land that was converted to 

residential now is converted to Industrial. Since we are using the exact same area to be 

converted, we can just modify the index map used in residential land use (which we have 

now duplicated to use in this case while duplicating the GSSHA model) instead of creating 

a new one.  

1. Under 2D Grid Data, right click the GSSHA project named Industrial. 

2. Right click on the GSSHA project named Industrial on the data tree and 

select Map Tablesé 

3. The roughness will remain the same because the Manningôs roughness 
coefficients for residential and industrial areas are almost the same.   

4. Switch to the ñInfiltrationò tab and scroll all the way to the right to find the 

new land use \soil ID. 

5. For the last two columns, reduce the values of hydraulic conductivity and 

capillary head to simulate the effects of more impervious land cover. Make 

the following changes: 

Parameter Loam \ Land ID # 33 Clay Loam \ Land ID # 33 

Hydraulic Conductivity 0.50 0.09 

Capillary Head 4.440 10.44 

6. Leave other parameters the same and click Done. 

7. On the data tree, right click on Industrial and select Save Project Fileé 

Save the project (as C:\Training\Personal\Scenarios\Changes\ 

Industrial.prj) 

2.4.3 Save the projects a GSSHA groups  

 

1. In 2D Grid Module, select GSSHA|Save Group. 

2. Toggle on all the GSSHA projects listed in Save GSSHA Groups dialog, 

browse and save the group as C:\Training\Personal\Scenarios\Changes\ 

Scenarios.ggp. 

3. In 2D Grid module, select GSSHA|Save group. Toggle on all the four 

GSSHA projects (base, Residential_1, Residential_2 and Industrial) and 

save as C:\Training\Personal\Scenarios\Changes\Scenarios.ggp. 

2.5 Runni ng a GSSHA Group  

Now we will run the scenarios so that we can compare the effects of land use change, 

location of the change and conversion of the same land to an industrial area. 

1. Select GSSHA | Run GSSHA groupé 

2. Make sure that all four projects are selected and the path is correct. 

3. Click OK 

4. If you created the models properly, WMS will run all the scenarios and plot 

the outflow hydrographs on the same plot. If you did not see results for any 
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of the models, that means that model did not run. Examine the model and 

try running it individually. 

5. Export all the four hydrographs to the spreadsheet named C:\Training\ 

ScenarioModeling.xls 

 

In the next workshop, we will use some abatement measures so that the effects of 

these land use changes can be mitigated. 



3 Analyzi ng the Effects of Land Use Change (Part - II)  

CHAPTER 3 

Analyzi ng the Effects of Land Use 
Change (Part - II) 

It can be easily inferred that changing the land use in a certain portion of the 

watershed causes a considerable increase in the peak flow at the watershed outlet. 

This situation is often undesirable as various hydraulic structures like culverts, 

channel etc downstream of the outlet become undersized. 

We will use abatement measures to the Industrial GSSHA model, so that the 

effects of changed land use that we simulated in the previous workshop on the 

overall watershed response are minimized.  

We will simulate the effects of following abatement measures: 

¶ Add a detention basin   

¶ Add a wetland   

¶ Add an infiltration basin   

¶ Add a buffer strip   

3.1 Open an existing project  

Let us open Industrial.prj which is one of the land use change scenario created in 

the previous exercise.   

1. In 2D grid module, select GSSHA|Open Project File...Browse and open 

the project C:\Training\Scenarios\Base\Industrial.prj. This is the same 

project that you created in the previous workshop. 

2. Save the project as C:\Training\Personal\Scenarios\Abatement\ 

Industrial.prj 
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3.2 Adding a detention basin  

To mitigate the problems of flooding we will introduce a detention basin in the 

watershed. 

3.2.1 Creating a new GSSHA project for the detention basin  

3.2.1.1 Creating a new GSSHA Coverage  
1. In the project explorer, under Coverages, right click GSSHAIndus coverage 

and select Duplicate.  

2. Rename the new GSSHA coverage as GSSHADB. 

3.2.1.2 Creating a new GSSHA Project  
1. In the project explorer, under 2D Grid Data, right click on GSSHA project 

named Industrial and select Duplicate. This will create a new GSSHA 

project with name Industrial (2).  

2. Under 2D Grid Data, expand Industrial (2). Right click on GSSHAIndus 

and assign GSSHADB. 

3. Right click on project Industrial (2) and select Save Project Fileé. Save 

it as C:\Training\Personal\Scenarios\Abatement\DetBasin.prj. This will 

also rename the project.    

3.2.2 Defini ng the detention basin parameters  

1. Import a background image which will guide you to draw an embankment 

arc as well as insert a node. Browse and open file C:\Training\Scenarios\ 

Images\DetBasin.jpg.  

2. Turn on the display of 2D grid data by checking it on.  

3. Zoom into the area as shown in the following figure.  

4. If you cannot see the background image, it might be because you have 

selected one of the index maps. In that case, click on elevation (elev) under 

2D grid Data.  
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5. To define a detention basin, we need to have an embankment arc that 

encompasses the detention basin and a culvert at the outlet of the detention 

basin. We will insert the detention basin on the stream arc. 

6. Turn off the display of all other coverages except GSSHADB. Click on the 

GSSHADB coverage to select it. 

7. That will switch you to Map Module . select the ñCreate Feature 

Point Toolò.  

8. Insert a node on the stream arc at the location as shown in the background 

map. 

9. Draw an embankment arc as shown in the background image as well. 

Make sure you do not click on the stream or boundary arcs while 

drawing the embankment arc which will end the arc at the intersection 

and we do not want that happen. 
10. Once you have inserted the node and drawn the embankment arc, turn the 

display of the background image off by checking it off in the project 

explorer. 

11. In the Map Module  click on ñSelect Feature Arc Toolò  and 

double click on the embankment arc. Change the type to Embankment and 

click on the (...) button under the Embankment attribute selection. 

12. Enter 2118 for a PVI Elevation and click on the Compute Vertical Curve 

button. This will plot the embankment arc over the grid (See the following 

figure).  

13. Click OK and OK again. 

 

The arc we created to define the embankment is not directly used by GSSHA. 

In GSSHA the embankment is represented by the edges of the grid cells. WMS 
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uses the arc you created and finds the cells underneath to define the edges of 

those cells as embankment. 

 

14. In Display Options, switch to 2D grid data and turn on the display of 

Embankment Edges.  

15. This will display the edges of grid cells designated as embankment edges 

in red color. If the node you inserted in the stream (step 8) is downstream 

from this red line, you will either need to move the node to upstream 

location or change the location of the embankment arc. The point here is 

that the embankment arc needs to encompass the node. 

16. In the 2D grid module, check the elevation of the grid cell at which the 

node is located. The cell elevation should be 2115.53 

17. In the Map Module , Click on ñSelect Feature Point\Node Toolò and 

click on the node you just created. See the elevation of the node on the 

properties window to the right side. The node elevation is about 2110 (it 

might be little different in your case as it depends on the location of the 

node you have inserted). 

18. Edit the node elevation in the properties window so it is 2115.3 such that it 

is not too far below the grid. Once you change the elevation of the node, 

the stream arc profile needs to be re-interpolated so that there is no adverse 

gradient along the flow direction. 

19. Still in the Map Module  and select the model to be GSSHA in the 

model selection drop down box. 

20. Select the stream arc  which is just upstream of the node.  

21. Select GSSHA| Smooth Stream Arcs..  The profile of the stream arc will 

be as shown in the following Figure. 

 

22. Drag the vertices along the stream arc upward (towards the grid) so that 

there is no adverse gradient and until it similar to the following figure. Do 
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not click on Interpolate stream elevations button which we have been 

using to smoothen the channel thalweg because doing that will change 

the node elevation which we do not want. 

 

23. Click OK 

24. Click on the ñSelect Feature Point\Node Toolòand double click on the 

node you created. This will open the Properties dialog. Click on the (...) 

button under Hydraulic Structures. 

25. Insert a Detention basin by clicking on the Detention Basin button. Enter 

2115.5 for Minimum, 2115.5 for Initial and 2117.0 for the Maximum water 

surface elevations. 

26. Then insert a Culvert by clicking on Culvert button. Enter the parameters 

for the culvert as shown in the following figure. 
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The upstream and downstream elevations of the culvert are taken from the 

node elevations of the stream arc where the culvert is being inserted. The 

length and diameter of the culvert are governed by the flow rate and site 

condition. 

27. Then insert a Weir by clicking on Weir button. Enter the parameters for the 

culvert as shown in the following figure 

 
28. Click OK and OK again. 

3.2.3 Redistribute stream vertices  

GSSHA pours water from the grid cells to the stream at specific locations. 

Since we changed some of the stream vertices spacing, we need to 

redistribute the vertices. 

1. In Map Module  click on Select feature line branch tool  and click at 

the most downstream stream arc to select all of them. 

2. Select Feature Objects|Redistribute and enter 85 for spacing.  

3. Click OK. 

3.2.4 Save the scenario  

 

1. On the data tree, right click on DetBasin and select Save Project Fileé 

Save the project file as C:\Training\Personal\Scenarios\Abatement\ 

DetBasin.prj 

2. Save the GSSHA group as C:\Training\Personal\Scenarios\Abatement\ 

Abatement.ggp selecting the GSSHA projects listed (there should be 

Industrial and DetBasin). 

This completes the detention basin setup that we are going to model. 
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3.3 Adding a Wet land   

A detention basin might not always be the best flood mitigation method. As an 

alternative we will add a wetland in the watershed and compare how it reduces the 

flood. Restoring a wetland helps maintain an ecological balance in the watershed 

and this type of solution could be preferable over a structural solutions. 

3.3.1 Creating a new GSSHA project for wetland  

3.3.1.1 Creating a new GSSHA Coverage  
1. In the project explorer, under Coverages, right click GSSHAIndus coverage 

and select Duplicate.  

2. Rename the new GSSHA coverage as GSSHAWL. 

3.3.1.2 Creating a new GSSHA Project  
1. In the project explorer, under 2D Grid Data, right click on GSSHA project 

named Industrial and select Duplicate. This will create a new GSSHA 

project with name Industrial.  

2. Under 2D Grid Data, expand Industrial. Right click on GSSHAIndus and 

assign GSSHAWL. 

3. Right click on project Industrial (2) and select Save Project Fileé. Save 

it as C:\Training\Personal\Scenarios\Abatement\WetLand.prj. This will 

also rename the project.    

3.3.2 Defining the wet land parameters  

1. Open the background image which will guide you about the location of the 

wetland. Browse and open file C:\Training\Scenarios\Images 

\Wetland.jpg 
2. Zoom into the area as shown in the following Figure.  

 

To define a wetland, we need to draw a polygon and define it as the wetland.   
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3. Make sure GSSHAWL is turned on and is active (currently selected). 

4. Switch to the Map Module  and click on the ñCreate Feature Arc 

Toolò. Then draw a polygon as shown in the background image. 

NOTE: While drawing the arc, make sure that you do not click on the 

stream arc at any location. 

In this exercise we have inserted the wetland such that the stream passes through it, 

but GSSHA can model the wetland both on and away from the stream arc. 

5. Once you are done drawing the arc, turn off the display of background 

image. 

6. Select the Select Feature Arc Tool . 

7. Select the arc you have just created and choose the Feature Objects | Build 

Polygon option.  

8. Click on the ñSelect Feature Polygon Toolò   double click inside the 

polygon you just created. This will open the GSSHA Polygon Attributes 

dialog. 

9. Select Wet Land for the Polygon Type and define the following attributes 

for the wetland. 

 

10. Click OK. 

11. On the data tree, right click on WetLand GSSHA model and select Save 

Project Fileé Save the project file as C:\Training\Personal\Scenarios\ 

Abatement\WetLand.prj 

12. Save the GSSHA group selecting all the three GSSHA models. 
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3.4 Adding an Infiltration basin  

This is another abatement measure that can be used as a flood control measure. An 

infiltration basin is a designated area in the watershed which has a very high 

infiltration rate. Let us modify one of the existing GSSHA project in order to define 

the Infiltration basin. 

3.4.1 Creating a new GSSHA project for Infiltration basin  

3.4.1.1 Creating a new GSSHA Coverage  
1. In the project explorer, under Coverages, right click GSSHAIndus coverage 

and select Duplicate.  

2. Rename the new GSSHA coverage as GSSHAIB. 

3.4.1.2 Creating a new GSSHA Project  
1. In the project explorer, under 2D Grid Data, right click on GSSHA project 

named Industrial and select Duplicate. This will create a new GSSHA 

project with name Industrial (2).  

2. Under 2D Grid Data, expand Industrial (2). Right click on GSSHAIndus 

and assign GSSHAIB. 

3.4.1.3 Creating a new Index map  

Here instead of modifying the polygons in a 

coverage and creating an updated index map, 

we will directly modify an existing index map. 

So that the index maps associated with other 

GSSHA models do not change, let us create a 

copy of the ComboResidential index map and 

modify it for an Infiltration basin. 

1. Right click on project Industrial (2) in 

the project explorer and select Maps. 

2. In GSSHA maps dialog, click on Data 

Calculator button. 

3. In Data calculator, double click on 

ComboResidential_1 dataset which will 

put a symbol (something like 'd2') in 

the Expression box. 

4. Enter ComboInfilBasin in Result field.  

5. Toggle Index Map  option on. 

6. Click Compute. Click Done and Done 

again. This should have added a new 

index map in the project explorer. 

7. Right click and remove 

ComboResidential_1 index map from 

this GSSHA project. Just to make sure 

you data tree should look something 

like the figure to the right. 

8. Right click on project Industrial (2) 
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and select Save Project Fileé. Save it as C:\Training\Personal\ 

Scenarios\Abatement\InfilBasin.prj.  

3.4.2 Defining the Infiltration basin p arameters  

1. Turn on the display of Wetland background image (yes! we will create an 

infiltration basin at the same location as the wetland). If you had removed 

the image, you can open it from C:\Training\Scenarios\Images\ 

Wetland.jpg  
2. Zoom into the area as shown in the following Figure. 

 

 

3. We will now update the index map properties for the cells that lie within 

the polygon shown in the background image.  

4. In the data tree turn on the display of GSSHAIB coverage and make it 

active. 

5. In the data tree under 2D Grid Data, select InfilBasin  GSSHA project  

6. Click on ComboInfilBasin index map to select it. This will make the 

background image disappear, because the grid contours are color filled. So 

select Display|Display Options. In the 2D Grid Data tab, check off the 

option for grid contour (See the following figure). 
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7. In 2D grid Module , click on Select Grid Cell tool .  

8. Then select Edit|Select with PolygonéClick OK. 

9. Now, trace the polygon as seen in the background image and at the end 

double click. This will select all the grid cells that are within the polygon 

you traced. 

   

Once the cells are selected, change the Index Map ID to 100. This is done 

by changing in the properties window on the right hand side of the screen, 

see the following figure: 
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We defined a different Index Map ID for these cells so that these will be 

displayed as different field in the mapping table and we can increase the 

infiltration rate for these cells. 

10. Let us now turn the ócontour color fillô back in. Select Display|Display 

Options. In the 2D Grid Data, check the option to display contours. Zoom 

in to the area and see if the cells that are within the infiltration basin are 

colored differently. If not, change the Index Map Id of that cell to 100 

again. 

11. In the project explorer, under 2D Grid Data, right click InfilBasin  project 

and select Map tables...  

12. Switch to the Infiltration tab. Select ComboInfilBasin as the index map and 

Click on Generate ID button. Select NO. This will add a new field at the 

end of the list with ID 100. 

13. Enter the following values for this field: 

Hydraulic Conductivity 23.56 

Capillary Head 4.95 

Porosity 0.437 

Pore Index 0.694 

Residual Saturation 0.02 

Field Capacity 0.091 

Wilting Point 0.1 



  Analyzing the Effects of Land Use Change (Part - II)    3-13 

14. Click Done. 

15. On the project explorer, right click on InfilBasin and select Save Project 

File. Save the project file as C:\Training\Personal\Scenarios\Abatement\ 

InfilBasin .prj 

16. Save the GSSHA group selecting all four GSSHA models. 

3.5 Adding a Buffer Strip  

A buffer strip is generally characterized by very high surface roughness because it 

offers resistance to the overland flow. 

3.5.1 Creating a new GSSHA project for buffer strip  

3.5.1.1 Creating a new GSSHA Coverage  
1. In the project explorer, under Coverages, right click GSSHAIndus coverage 

and select Duplicate.  

2. Rename the new GSSHA coverage as GSSHABS. 

3.5.1.2 Creating a new GSSHA Project  
1. In the project explorer, under 2D Grid Data, right click on GSSHA project 

named Industrial and select Duplicate. This will create a new GSSHA 

project with name Industrial (2).  

2. Under 2D Grid Data, expand Industrial (2). Right click on GSSHAIndus 

and assign GSSHABS.    

3.5.1.3 Creating a new Index map  

We will create a copy of existing index map and modify its IDs to define a buffer 

strip. So, let us create a copy of the LUResidential_1 index map and modify it for 

the buffer strip. 

1. Right click on project Industrial (2) in the project explorer and select 

Maps. 

2. In GSSHA maps dialog, click on Data Calculator button. 

3. In Data calculator, double click on LUResidential_1 dataset which will put 

a symbol ( eg d3) in the Expression box. 

4. Enter LUBufferStrip in Result field.  

5. Toggle Index Map  option on. 

6. Click Compute. Click Done and Done again. This should have added a new 

index map in the project explorer. 

3. Right  and remove LUResidential_1 index map from this project.   

4. Right click on project Industrial (2) and select Save Project Fileé. Save 

it as C:\Training\Personal\Scenarios\Abatement\BufferStrip.prj. 

3.5.2 Creating the Buffer Strip  

1. Change the display option of the 2D Grid Data to turn off contour color fill 
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2. Open the background image which has the outline for the wetland we want 

to insert here. Browse and open file C:\Training\Scenarios\Images\ 

BufferStrip.jpg   
3. Zoom into the area as shown in the following Figure.  

 

4. You will see an arc embedded in the background image that shows the 

location of the proposed buffer strip. 

5. Since a buffer strip has high roughness value, we will modify the Land Use 

Index map. In the data tree, under 2d Grid Data, select project BufferStrip.  

6. Click on LUBufferStrip Index map to select it. 

7. In 2D grid Module , click on Select Grid Cell tool .  

8. Hold Shift Key in the keyboard and select the grid cells that overlay the 

buffer strip arc shown in the background image. Once you have selected all 

the cells release the shift key. 

9. Change the Index Map ID to 200. This is done by changing in the 

properties window on the right hand side of the screen 

10. Turn the ócontour color fillô option back in. Select Display|Display 

Options. In the 2D Grid Data, check the option to display contours. Zoom 

in to the area and see if the cells that are defined as the buffer strip are 

colored differently. If not change the Index Map id for that cell to 200 

again. 

11. In the data tree, under 2D Grid Data, right click BufferStrip GSSHA 

project and select Map tables...  

12. In the Roughness tab and Click on Generate ID button. Select NO. This 

will add a new field at the end of the list with ID 200. 

13. Enter a roughness value of 2.0  

14. Click Done. 

15. Turn off the display of background image and turn back the contour 

options on. 

16. On the data tree, right click on project BufferStrip and select Save Project 

Fileé Save the project file as C:\Training\Personal\Scenarios\ 

Abatement\BufferStrip.prj 
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3.6 Saving a GSSHA Group  

We are done defining all the different scenarios we wish to compare. You must 

have noticed that we have not run any of the scenarios yet. Instead of running 

them individually, we will save all these GSSHA projects as a GSSHA Group. 

WMS will then run each of the projects and plot the hydrograph from each 

simulation in the same window so that we can compare the different alternative 

abetment measures. 

1. In the Grid Module select GSSHA | Save Groupé 

2. In the Save GSSHA Group dialog, check on all seven GSSHA models to 

be saved in the group.  

3. Although we have been saving the projects as groups, to make sure they 

are saved properly, click on the Browse button  and save the group 

as C:\Training\ Personal\Scenarios\Abatement\Abatement.ggp 

4. Select OK. 

 

3.7 Running  a GSSHA Group  

Now we will run the scenarios so that we can compare the detention basin and wetland 

alternatives to the modified land use.  

1. Select GSSHA | Run GSSHA groupé 

2. Make sure that all seven projects are selected and the path is correct. 

3. Click OK 

4. WMS will run all these five scenarios and plot the outflow hydrographs on 

the same plot.  

5. Export all five hydrographs to the spreadsheet named C:\Training\ 

ScenarioModeling.xls 





4 Long  Term Simulations in GSSHA  

CHAPTER 4 

Long  Term Simulations in GSSHA  

In this tutorial you will see how to set up and run a long-term simulation in 

GSSHA.  You will begin with an existing project file.  Long-term simulations 

typically involve running several rainfall events along with the evapotranspiration 

model for weeks to months. There are two key parts to running a long-term 

simulation. The first is to set up the precipitation file for multiple events, and the 

second is to set up the evapotranspiration model with its hydrometeorological 

(hmet for short) data.  

4.1 Open an Existing  GSSHA Project  

Open a WMS project file for the Judyôs Branch watershed. This model has been set 

up to simulate a single rainfall event. We will modify the project and perform a 

long term simulation. 

1. In the 2D Grid Module  select GSSHA | Open Project Fileé Browse 

and open the file C:\Training\LongTerm\Judys.prj  

2. Save the project with a different name C:\Training\Perwsonal\LongTerm\ 

longterm.prj 

4.2 Format Data for Long -Term Simulation  

A long-term event typically consists of multiple rainfall events, often with several 

rain gages. Multiple gage events can either be setup using WMS or using the Time 

Series Data Editor which is a convenient tool developed for managing such time 

series data.    

Minimize the WMS window and from the Start menu of your computer, open the 

Time Series Data Editor. 
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4.2.1 Format the Precipitation Data  

Precipitation data preparation for GSSHA involves formatting as shown in the 

following figure and saving the formatted data as a gage file (*.gag). 

 

 

The raw data often does not come in this format and needs some processing 

before it can be used in a *.gag file. Follow these steps to get the raw data 

formatted: 

1. In the Time Series Data Editor window, select File|Open.  

2. Open the file C:\Training\RawData\JudysBranch\Long_Term_ Simulation 

\Precip_data\precip_raw.txt. 

3. This will open the data into the Import File Wizard. 

 

4. Select Fixed Width 

 

Year  Month  Day  Hour   Minute   Value   
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5. Make sure that you are in the Read Data tab. 

6. Enter 3 for Start Import at Row field to clear out three lines of heading text 

that is in the data. This number represents the row number from which the 

actual precipitation data begins and means that nothing from the first three 

lines will be imported. Leave the Heading Row option unchecked. 

7. Now separate the columns by inserting vertical lines that represent the 

location to separate columns. This can be done in either of the following 

two ways: 

¶ Click on the text area OR 

¶ Click on the spacing bar (Horizontal line with numbers 0, 10, 20 

etc) at the top of data 

  

 

8. If you clicked at a wrong location, you can drag the line to the desired 

location. To do this click on the vertical line or the arrow head at the top of 

the line which will turn to red once selected. Then while holding the mouse 

down drag the line/arrow head and move to the desired location 

Data Separation lines 

Spacing bar 

Text area 
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9. Make sure that you have inserted the column separators such that Year, 

Month, Day, Hour, Minute and Value are in separate columns, See the 

following figure. 

 

10.  Then click Next which will take you to the Map Fields tab. 

11. Enter the name for Time Series List as Precipitation. 

 
12. Make sure that the data is properly separated into the columns. If they are 

not separated properly, you can click Back  button and modify it. 

13. Now map each column as shown in the following table: 

 

Column Mapping Data 

Column 0 Year 

Column 1 Month 

Column 2 Day 

Column 3 Hour 

Click and drag the line or 

the arrow head to move the 

line  
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Column 4 Minute 

Column 5 Value 

14. For the Value (Column 5), enter In to define the unit and Gage 1 for the 

name. See the following figure and compare your mapping: 

 

15.  Click OK to close the Import File Wizard. 

16. You can now see the data plotted in the form of a time series and listed as 

Time Series on the project explorer. The storms are pointed by the arrow 

heads in the following figure. 

 

17. The data you just imported is a record of precipitation over about a week's 

time. Out of this data, we will exclude the times when there was no rainfall 

for a considerable duration. In other words, we will need to isolate the 

storms into separate events. 

18. On the project explorer, click on Gage 1 and select Edit|Properties. Enter 

the coordinates for gage location as Latitude = 4294413 and Longitude = 

243038. 

19. You can see a brief statistics of the data such as Min, Max, Mean etc 

20. Make sure Incremental is selected and click OK. 
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21. Select Tools|Split Time Series for GSSHA. 

 

22. Enter 720 minutes (12 hrs) for the time interval, which is the duration of no 

rainfall used as a criterion to separate the storms into individual events. In 

other words, if there is no rainfall for 12 hours after a storm we assume that 

the storm has ended. 

23. Highlight Gage 1 and click  button to select the data and click 

Generate.  






































































