GeoWEPP ArcGIS 9.x Interface
Steps for BEAR Teams: Post-fire & Return Period Analysis
Start GeoWEPP and Load BAER Example Data
Starting GeoWEPP and loading the example data is easy to accomplish.
GeoWEPP was designed to automatically load the data from the example data sets.
Follow the steps below to start GeoWEPP and load the data you will need to run
GeoWEPP and complete this case study.
1. Double click on the ArcGeoWEPP shortcut on your desktop (if you have one) or
navigate to the ArcGeoWEPP folder (default install at “C:\GeoWEPPArcMap”) and
double click on ArcGeoWEPP.exe. A “Welcome to GeoWEPP for ArcGIS 9” splash
screen will appear. Please read through the greeting and click OK.

Figure 1 – Welcome to GeoWEPP for ArcGIS 9

2. The next window that appears is the GeoWEPP Wizard. This window provides a
starting place for all your GeoWEPP needs, including starting a new project or continuing
a previously save one. The Wizard also provides you with links to the GeoWEPP
webpage and the webpage for each of its collaborators and supporters. In this case study,
we will be using example data, so click on Use Example GIS Data button.

Figure 2 – GeoWEPP for ArcGIS 9 Wizard window

3. The Select an Example GIS Data Set window will appear. There are four sets of
example data to choose from. This case study uses a post-fire forest condition; click on
the Post-Fire Forest (BAER) button.

Figure 3 – Select an Example GIS Data Set window

GeoWEPP will now load all the necessary data and create the channel network for the
study area automatically. You will see a GeoWEPP status window displaying the steps it
is currently working on and the ones it has already completed. Once GeoWEPP has
completed the pre-processing stage, ArcMap will begin.
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4. Once ArcMap begins, GeoWEPP will convert the ASCII grid data to raster layers. This
process may take some time depending on the speed of your computer. Click OK on the
Possible Time Intensive Function alert window to begin the conversion process.

Figure 4 – Possible Time Intensive Function

As the conversion process proceeds, each layer will be added after it has been converted.
You should see seven layers once the process has been completed: dem, hillshade, soils,
landcov, Topo Image, and network. GeoWEPP has completed the loading process.

The
Island

Figure 5 – All necessary data has been converted and loaded into ArcMap
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Modifying the Network and Creating the Watershed
Now that the data has been added to ArcMap, we can delineate our watershed.
1. We are interested in the network channels and the watershed that is next to The Island
in Cheesman Lake (see arrow in Figure 5). Using the Zoom In
GeoWEPP toolbar, zoom in to the area around The Island.

tool from the

We are interested in the slope that is south east of The Island.

Figure 6 – Zoomed in view of The Island and our study area. NOTE: Your view may vary.

2. In this case study, we want to work with multiple subcatchments (also know as
hillslopes). The current channel network will only generate 3 subcatchments; we need
more. To modify the channel network, click on the Modify Channel Network
Delineation

tool. This will open the Channel Network Delineation window.

Figure 7 – Channel Network Delineation window

3. Change the CSA to 2; leave the MSCL as 100. Click the Delineate New Network
button to delineate the new channel network. Once this button is clicked, GeoWEPP will
remove the current channel network and create a new one. You will notice that a DOS
window will appear; this is the channel network delineation program, TOPAZ, running.
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Figure 8 – DOS window. Other DOS windows may appear during GeoWEPP’s operation.

Once the process is completed, the DOS window will disappear and the new channel
network will be loaded.

Figure 9 – New channel network has been generated. Compare this network with Figure 6.

4. The next step is to create a watershed by selecting the watershed’s outlet point. To do
this, click on the Select a Watershed Outlet Point (channel cell only)
tool from
the toolbar. Now click on the channel cell near the lake shore (see Figure 10). A message
box will appear to prevent you from double clicking on the channel cell. Click OK to
continue.

Figure 10 - Double Click Prevention
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Once again you will see a DOS window appear. TOPAZ is now analyzing the DEM and
network to generate the subcatchments for the watershed based on the outlet point.

Figure 11 – Watershed has been delineated.

If you generate a different watershed than what can be seen in Figure 11, all you need to
do is click on a different channel cell to generate a new watershed. You will be asked if
you wish to discard the current one and generate a new one. Click Yes to generate a new
subcatchment.

Saving the Project
It is very important that you save your projects periodically. There is nothing
worse than spending hours working on a study site to only have it all ruin because of a
computer or program error. There are several ways you can save the current GeoWEPP
project. You can save it by selecting FileÆSave or by click the Save Project
tool
on the GeoWEPP toolbar. If you wish to exit this case study and return later, you can
load your project from the GeoWEPP Wizard or by navigating to the project folder and
double-clicking the MXD document.
GeoWEPP has automatic save points incorporated into it, just in case. Please do not count
on these; the save points are during certain stages, not during certain times. You can
spend hours on one section and never reach a save point. I highly recommend getting in
the habit of saving often
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The First WEPP Simulation
We have now generated our case study’s watershed and can now proceed with the
first WEPP simulation.
1. Click on the Accept Watershed Delineation
This will begin the WEPP simulation process.

button on the GeoWEPP toolbar.

2. First, we need to generate the climate for the study area. We will use the Cheesman
County, Colorado climate station data as the source of our climate data. In the WEPP
Climate Selection window, click the Use Selected Station button to accept the current
weather station. This will create 100 years of climate input data for the study area. Click
OK.

Figure 12 – WEPP Climate Selection window.

Figure 13 – 100 years of climate data generated.

3. The next step is to review the management and soil WEPP files used in the simulation;
this is done in the WEPP Management and Soil Lookup window. This window allows
you to compare the GIS Landuse and GIS Soil information with the corresponding WEPP
management and soil data files to insure that they are assign properly. There is no need to
change the land management for this case study, but we will need to change the soil
parameters.
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Figure 14 - WEPP Management and Soil Lookup window displaying land management information

Figure 15 - WEPP Management and Soil Lookup window displaying soil information

To change the soil WEPP file, double-click on the name you wish to change. We need to
change the “KEITH.sol” for the “LowBurnSeverity” GIS Soil file to “Low severity firesandy loam.sol”, so double-click on the “(*)KEITH.sol”. This will bring up the Select a
Soil file: window (Figure 16) – the same window that appears when changing the soil
layer within WEPP. Double-click oh the GeoWEPP folder and then click on Low
severity fire-sandy loam to highlight the file name. Click OK. Repeat the process for the
remaining two GIS Soils so that they match Figure 17.
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Figure 16 - Select a Soil file window

Figure 17 - All soil files have been changed.

Once you have changed all the soil files, click OK.
4. Now we can set our WEPP simulation parameters. This is done in the WEPP/TOPAZ
Translator window. For this study we will be running a 10 year simulation using both
the Watershed and Flowpaths methods. Change the Number of Years from 2 to 10.
The Simulation Method has already been set to “Watershed and Flowpaths”. This is the
final window before the WEPP simulation begins; it is also your last change to change
any of the parameters for this run. A list of the soil and management parameters for each
hillslope is displayed on the right. We have made all of our changes so we can now start
the WEPP simulation run. Click Run WEPP.
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Figure 18 - WEPP/TOPAZ Translator window

GeoWEPP will now perform the WEPP simulation using the Watershed and Flowpaths
method for each hillslope in the watershed. A progress window is displayed to let you
know how far along the process is. This process may take some time depending on the
amount of RAM installed in your computer and your computers CPU speed; please be
patient. The more hillslopes and flowpaths within the watershed and the more years in the
simulation run increase the amount of time it will take to complete the WEPP simulation.

Figure 19 - WEPP Progress window

IMPORTANT: Switching between applications will cause the progress and translator
windows to become blank. Do not worry; GeoWEPP and WEPP are still running. In a
few minutes they will return to normal, but it is a good idea not to switch between
applications while the simulation is running. You may notice that clicking on the progress
window causes it to turn white and “(not responding)” will appear in the window’s title
bar. The program has not crashed; the internal process is still running but windows
registers it as not responding. This will change over time.
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5. Once the WEPP simulation is done, you will get a WEPP Completed window. Click
OK.

Figure 20 - WEPP simulation has finished.

6. The final step before the results can be displayed is to name the output raster layers. A
window will appear with a default name for each result layer (one for the Watershed
method results called “offsite” and one for the Flowpaths method results call “onsite”).
You can either accept the defaults or change the name. If you decide to change the name,
you will only have a maximum of 13 characters (do not use special characters like “\”,
“%”, “,”, or spaces) to use for the name and it can not be the same name as an already
existing raster layer; this is also displayed in a message box to remind you. Click OK in
the reminder window. For this example, accept the default names by clicking OK for
each naming window.

Figure 21 - GeoWEPP naming convention reminder.

(a)
(b)
Figure 22 – (a) Onsite and (b) Offsite naming windows
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The Results of the First Run
Several new layers have been added to ArcMap. These layers correspond to the
WEPP simulation results of the Watershed and Flowpaths methods. We only need to
concern ourselves with the Onsite (Figure 23) and Offsite (Figure 24) layers. The
legends of each are based on a T-Value that corresponds to a number of tonnes per
hectare per year. The default used for the first run is 1 t/ha/yr.

Figure 23 - Watershed or Offsite results

Figure 24 - Flowpaths or Onsite results
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Viewing Reports
The WEPP simulation also generated several useful reports based. These reports
button on the toolbar. This will open the
can be accessed by clicking the Reports
Select Reports to Display window. On the left you will see a list of reports available for
display. All reports will be opened using Notepad (or WordPad depending on you system
defaults.

Figure 25 - Select Reports to Display window

Each WEPP simulation will generate 2 to 4 reports depending on which
simulation methods you are using and if you wish to generate a Return Periods Analysis
report (discussed later in this case study). In the case of our example, three reports are
created: Onsite1,0thysummary, Onsite1,0thysummary, Offsite1,0thyevents. The
summary reports display the summary information for the onsite and offsite results. The
events file lists information for each precipitation event that occurs during the simulation.
Below are examples of each report.
These reports can also be accessed by going to the Reports folder with the project
folder (in this case study, it would be …\Example_sets\BAER\Reports) and doubleclicking on the report to be viewed. Each simulation generates a new set of report.
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Figure 26 - Example of an Onsite Summary report.

Figure 27 - Example of an Offsite Summary report.
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Figure 28 - Example of an Events report.

Remapping the T-Value
As stated above, the WEPP Onsite and Offsite results are displayed using the
default T-Value of 1 t/ha/yr. In most cases this will not adequately show what is
occurring in the watershed. GeoWEPP provides a tool that will remap the results using a
new T-Value, one more fitting for your study area. We will now change the T-Value to
get better understanding of what is going on within the watershed.
Click the Remap with New T-Value
tool. This will open the Change T-Value
window. Change 1.0 to 10.0 and click the New T-Value button.

Figure 29 - Change T-Value window

By remapping the T-Value, you will be creating new raster layers in Arc Map. You will
need to name these new layers using the same conventions as before. We will be taking
the default values again.
As you can see below, two new layers with the new T-Values were created. By
adjusting the sensitivity of the T-Value, the Onsite and Offsite results do not appear to be
as alarming. In both results, the red shaded areas have been replaced with lighter
greening. This means that the areas that were once considered to be well about the soil
loss tolerance are now within tolerance levels.
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Figure 30 - New Offsite layer based on new T-Value. Compare with Figure 23.

Figure 31 - New Onsite layer based on new T-Value. Compare with Figure 24.

It is best to save the project again before we continue on.

Watershed Mitigation
Now that we have completed our first WEPP simulation, we can begin the
mitigation of the subcatchments. We want to change the land management of a
subcatchment to reduce the amount of erosion that is occurring. Note that often the tops
and bottoms of many hills do not need mitigation, only the midslopes; also some
low/medium burn severity areas can function as a buffer strip. In this case, we will be
changing the land management for Hillslope 71 to simulate the application of grass to the
hillslope.
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71

Figure 32 – Our study site watershed with Hillslope 71 labeled.

1. Click on the Change Hillslope WEPP Parameter
tool and then click on
Hillslope 71. You will notice another double-click prevention message box. Click OK to
continue.
2. You will be then asked if you wish to change the land management for Hill 71 from
the current landuse. Click Yes.

Figure 33 - Change Land Management window

3. A new window will appear similar to the one used when we change the management
files before the first WEPP simulation. In this window, double-click the GeoWEPP
folder and select grass. Click OK. The land management has been changed.
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Figure 34 - Select a Management File for Hill 71 window

4. Next you will be asked if you wish to change the WEPP soil parameter for Hill 71. We
will not need to change the soil, so click No.

Figure 35 - Change Soil window

5. We have finished modifying the hillslope parameters, so now we need to run a new
WEPP. Click in the Rerun WEPP
button on the toolbar. Unlike the first simulation,
you will be able to set the T-Value you wish to use for the results. The T-Value for
WEPP Rerun window will appear; we will be using the default 1.0 tonnes/hectare/year
value, so click Run WEPP.

Figure 36 - T-Value for New WEPP Run
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The WEPP Management and Soil Lookup window will appear again. Notice that there
is a new land management that was not there earlier (Figure 37). This is for the hillslope
we just changed. Click OK to continue.

Figure 37 - New land management appears in WEPP Management and Soil Lookup window

6. We will now run a 10-year simulation using the Watershed and Flowpaths method.
In the WEPP/TOPAZ Translator window change the Number of Years to 10 and click
Run WEPP.
7. Just like in the first simulation, WEPP result layers are generated and need to be
named. We will be using the default names again. Note that GeoWEPP is aware of the
new simulation and has modified the default names.

(a)
(b)
Figure 38 – (a) New Onsite and (b) New Offsite naming windows
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You can see from the figures below that a change has occurred in the soil loss and
sediment yield for Hillslope 71. Compare these results with those from the first WEPP
simulation with a T-Value of 1 t/ha/yr (Figures 23 and 24).

(a)

(b)
Figure 39 - New erosion results for Hillslope 71 using default T-Value
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WEPP on a Hillslope and Return Period Analysis
At some point during you analysis, you may wish to modify a hillslope the same
way you do within the WEPP interface. GeoWEPP provides you with the ability to load a
single hillslope into WEPP with all of the current parameters. In this next section, we will
load Hillslope 71 into WEPP and run a longer simulation. We will also generate a Return
Period Analysis report.
IMPORTANT: Any modification you make to the hillslope will NOT be
reflected in GeoWEPP.
1. To enter WEPP using the data for a particular hillslope, click on Run WEPP on a
Hillslope
tool from the toolbar. Next, click on the hillslope you wish to export into
WEPP. In our case, we want to export Hillslope 71 into WEPP, so click on Hillslope 71.
This will bring up a familiar double-clicking prevention window. Click OK to continue.

Figure 40 – Double-clicking prevention window

2. The WEPP Model for Windows interface will appear. All of the necessary parameters
for Hillslope 71 are already loaded into WEPP, so click Cancel in the Welcome to
WEPP for Windows window.

Figure 41 – Welcome to WEPP for Windows. All parameters for Hillslope 71 are already loaded.
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3. We need to set up the run options for Hillslope 71. On the bottom of the window, click
Run Options; this will bring up the WEPP Run Options window. We want to run a 50
year simulation for Hillslope 71 and produce a Return Period Analysis report. Check the
box next to Return Period Summary and change the Simulation Years to 50. Once you
WEPP Run Options window looks like the one on Figure 42, click OK.

Figure 42 – WEPP Run Options window

4. You will return to the WEPP window displaying Hillslope 71. We are now ready to
run the simulation. Click Run to begin the simulation. After the simulation runs, you will
get a new screen. You can see depicted in red that erosion is heaviest towards the bottom
of the slope.

Figure 43 – Results on the WEPP simulation will appear.
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5. We now what to look at the Return Period Analysis report. Click onto Return Periods
at the bottom of the screen to get a summary of the results. Once you have reviewed the
results, click OK.

Figure 44 – Return Periods window

You may continue to experiment with WEPP and Hillslope 71 if you wish. Remember
that any changes you make here will not translate back to GeoWEPP. When you are
ready to return to GeoWEPP, just exit out of WEPP.

Return Period Analysis for the Entire Watershed
In the previous section, we generated a Return Period Analysis report for a single
hillslope, but what if you want one for the entire watershed. GeoWEPP has a feature that
will generate a Return Period Analysis report for the simulated watershed without the
need to enter WEPP. Remember, the same criteria for generating a Return Period
Analysis report within WEPP applies when generating the report within GeoWEPP (i.e.
number of simulation years required to generate a report).
1. The Return Period Analysis report is generated during a WEPP run, therefore we need
button on the
to perform another WEPP simulation. Click on the Rerun WEPP
toolbar and click Run WEPP in the T-Value for WEPP Rerun window.
2. Since we will not need change any of the land management or soil parameters, click
OK in the WEPP Management and Soil Lookup window.
3. We will be running a 50-year simulation using only the Watershed method. Change
the Number of Years to 50 and change the Simulation Method to “Watershed Only”.
Next to the Simulation Method drop-down box and below the Change Climate button
is the Return Periods checkbox (see arrow in Figure 45). You need to check this box to
have GeoWEPP generate a return Period Analysis report during the WEPP simulation.
Click on this box; a check mark should appear. Click Run WEPP.
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Figure 45 – WEPP/TOPAZ Translator window.

4. Follow the same procedures for saving the new layer as before. Note: Since we only
ran the Watershed method, there will only be on layer to rename.
button on the toolbar. You
5. Once the layer has been loaded, click on the Reports
will notice a new report name in the display call return_periods. Display this report. The
structure is the same as the Return Period Analysis report generated in WEPP.

Figure 46 – Return Period Analysis report generated for the entire watershed within GeoWEPP

You may continue to experiment with this case study to get the hang of GeoWEPP or you
can try the CWE: Analysis for Unburned Subwatershed case study. Remember to save
your project often.

“GeoWEPP ArcGIS 9.x Interface – Steps for BEAR Teams: Post-fire & Return Period
Analysis” was adapted from “GeoWEPP ArcView Interface – Steps for BEAR Teams:
Post-fire & return Period Analysis” created by Thomas Stieve.
Updated: 1/1/08
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