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Introduction
The Geo-spatial interface for the WEPP model (GeoWEPP) ArcX 2004.3 uses the
Geographic Information System (GIS) ArcView software and its Spatial Analyst
Extension - both developed by the Environmental Systems Research Institute (ESRI) as a platform to apply the erosion prediction model (WEPP) and the Windows interface
(WEPPWIN) with geospatial datasets for topography, land use and soils.
The interface accesses databases, organizes WEPP simulations, creates all necessary
input files for WEPP including the climate files. The current version of GeoWEPP allows
delineation of larger watersheds beyond the recommended watershed size for WEPP
watershed simulations (<500 hectare). Note that only the dominant land use and soil is
delineated for each representative hillslope of a contributing area (subcatchment) to a
channel.
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Section 1: Installing GeoWEPP ArcX
In case you do not get the automatic start up after inserting the most recent WEPP CDROM, you have to use your Windows Explorer to locate the zipped installation file
GeoWEPP2004-3.ZIP either on the CD-ROM drive or in the directory in which you
downloaded it from the GeoWEPP Web site (address is given at the last page of this
document). Use the mouse to double-click on this file and it will start to extract the
program files in a directory specified, e.g. C:\GeoWEPP.

Press the right mouse button and select "Properties" of the "startgeowepp.apr" file.
Change the Attribute setting of this file to "read-only" and press OK.
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As in the previous step right-click the mouse button and select "Create Shortcut". The
cut the newly created file and paste it on your computer desk top. This way you can start
the GeoWEPP software always from your desktop.
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Section 2: Starting GeoWEPP ArcX and running the example data
Start the GeoWEPP program by clicking the button "shortcut to startgeowepp" on your
computer desktop.
The ArcView GIS main program startup screen will build up and displays a disclaimer
before displaying the GeoWEPP wizard.
If you use GeoWEPP for the first time you have to specify some important information,
such as the operating system, the directory you installed WEPP (default directory is
suggested), and the GeoWEPP directory (default directory is suggested). This
information is stored in the file "dirinfo.txt" in your GeoWEPP directory.
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The GeoWEPP wizard opening screen provides several options to choose from:

The GeoWEPP Wizard allows you to use
•

an already existing GeoWEPP project for a delineated watershed that you saved
previously, or

delineate a new watershed by
•
•

•
•

using the example data sets (already provided in install),
using NRCS Data Gateway zip files from a CD (offline - see GeoWEPP folder
"NRCSzip", GeoWEPPdata directory on your WEPP CD, or previously
downloaded data files) (online - connection to the internet is required),
using your own DEM data (requires ArcInfo Grid data set in UTM coordinates), or
using GIS data sets of your own Digital Elevation Model (DEM), Soils and Land
Use (requires ASCII grid files and attribute tables in the same format as in the
directory such as in the GeoWEPP folder "GISascii" (and analog named ones) a GIS expert in your organization will be able to create such files easily if you
give him/her the ones in this directory; Note: the "GISascii" folder also includes
USGS Digital Raster Graphs (DRG) that may be imported).

For this tutorial we chose the example data option.
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Section 3: Viewing topographical data and delineate channels with TOPAZ
The GeoWEPP install already provides the example data set. Therefore it automatically
imports the Digital Elevation Model (DEM) for West Lafayette, Indiana.
However, you have to specify a subdirectory in which all the files will be stored in your
GeoWEPP main directory. In case you want to delete these data sets later you just use
your file manager to delete this subdirectory.

After displaying several messages for your information - the data sets required for the
example are extracted and the topographic analysis for delineating the drainage network
starts automatically. Please be patient and wait until each of the DOS windows
disappear (or close them if they have a message in their window header that they are
finished).
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The final screen after processing the example data is the digital topographical map as a
transparent overlay over the hillshade display of the DEM. Now you choose the different
tools located in the upper part of the GeoWEPP wizard to locate the area of interest. The
coordinates displayed in the upper right corner of your ArcView screen shows you the
location of the cursor in your map view.
When you zoom in to the coordinates specified in the image below you will find the
"Purdue University Dairy Farm" and the small pond that is the target for our soil and
water conservation analysis. As you will see in this zoomed view, GeoWEPP already
delineated a default drainage pattern based on the terrain analysis of the DEM using the
topographical parameterization software TOPAZ.
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In case the delineated drainage pattern does not match the outline based on the
information provided by the topographical map or based on your own observations in the
filed you have to change the CSA and MSCL parameters to outline a new drainage
network.
To remove, delete and outline a new network you have to hit the big button in the upper
right corner of the wizard three times in a row (please note to leave at least a second in
between each hit). After the third hit TOPAZ will run again to delineate a new drainage
network. You may repeat this step until you get a satisfying result. For our example we
leave the parameters at the default setting: CSA = 5 ha and MSCL = 100m.

===================================================================
Please note: Some of you may experience an error message such as this one below:

I tried changing the code in a way that this error message does not appear, but it seems
an internal error of ArcView 3.x that I can not influence. Therefore I included prior to the
potential appearance of this error message, a message which should encourage you to
continue you using GeoWEPP. The error does not have any impact on the results and
can be therefore safely ignored.

===================================================================

After accepting the drainage network you have to set the watershed outlet by clicking on
the watershed outlet tool (the tool is now active and you have a cross hair symbol for
your cursor when you move over the map view). To specify the outlet you click on your
outlet of interest (please do not mark confluence cells/pixels!). For our example you hit
the cell that is at the channel segment just before entering the small pond.
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GeoWEPP will run TOPAZ (popping up DOS screens) again to delineate the watershed
boundary and the subcatchment areas. In case you want to change the outline you have
to click again on an outlet which causes the previously delineated watershed to
disappear from the screen and deleted. To run WEPP for the watershed delineation you
have to proceed by accepting the watershed.
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Section 4. Setting the main watershed properties
To avoid specifying the input parameters of climate, soil, land use and channels for each
of the subcatchments, the GeoWEPP wizard allows you to specify the main watershed
input parameters.

GeoWEPP automatically chooses the closest CLIGEN weather station to the outlet you
specified for outlining the watershed of interest. CLIGEN generates a 100 year climate
file that allows you to simulate time periods of up to a 100 years in the following WEPP
simulation.

The access to the WEPP model parameter database lets you chose from existing soils
and management.
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This is followed by the WEPP Management and Soil Lookup window that visualizes your
choice and lets you change these settings (follow the instructions given in the screen
and look for appropriate files in the GeoWEPP folders for the management and soil
files). This also includes setting the channel parameters - channels are listed according
to Strahler's Channel Order - by using the menu tab "Channels".
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Change the WEPP Channel Type and the Width by double-clicking the different types
and widths entries in the example. By using the popup screens you can then alter the
channel settings (you can develop and chose the ones you created yourself in the
WEPP Windows interface) until you changed the channel settings as given below.
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Section 5: Running the WEPP/TOPAZ Translator
After this the WEPP/TOPAZ translator will allow you to set the final parameters for the
WEPP simulation.

The WEPP/TOPAZ Translator is a tool that summarizes the input parameters for the
hillslopes and channels in your watershed of interest. The simulation time in the example
is set to 2 years (due to time constraints; one should always simulate at least 30 to 100
years) and to run both simulation methods:
•

•

the conventional WEPP watershed method to simulate for representative
hillslopes and channels (watershed method) that assesses the off-site impact of
these hillslopes and channels within a watershed, and
the flowpath method to simulate and all flowpaths individually and merge them
for spatial analysis by weighing the simulation results for each raster cell by their
contributing area and length of each flowpath.

Then you start the WEPP model by pressing the “Run WEPP” button.

After the WEPP model runs there will be a message to return to the GIS ArcView.
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Immediately after the watershed was simulated the results will be displayed as maps
(names are given with the T value 4 metric tons per hectare (one hectare is 100m by
100m) per year.
The offsite assessment (simulated by the watershed method) maps visualize the
sediment yields from each subcatchment into the channels and from each channel into
the next ones until they reach the watershed outlet.

The summary of the watershed simulation is given in a text file that will be saved in your
project directory under the name of the on-site assessment map.

The legend of the map is dynamically set to a tolerable soil loss value or Target value T.
This allows you to set the tolerable limit and create a map displaying areas with tolerable
T values (greens), not tolerable T values (reds) and deposition areas (yellows). The map
shows the sediment yields entering the channels from each hillslope relative to the T
value.
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A click on the soil loss theme in the view allows you to remove the sediment yield (per
subcatchment/contributing area) map temporarily from the view and show the underlying
soil loss (per pixel) map. The map below shows the results of the flowpath method for
assessing on-site soil loss within the watershed boundaries per raster cell.
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In step number three one can alter the tolerable soil loss or target value. In this case we
change the value to 5 tons per hectare per year and click on the bar for step number
three.

With this setting for the legend we get a map with distinct tolerable and non-tolerable
mapping units for sediment yields (simulated by the conventional WEPP watershed
method) and …
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… soil losses (generated based on separate WEPP hillslope simulations of all flowpaths:
the flowpath method). One should always remember that these are two different
simulation methods and there maybe differences between both methods.

Now one can go ahead and use the view of contributing areas (sediment yield map) to
change the land use, soils and other parameters for a contributing area, rerun the
simulation to see their impact. One may just remap the current simulation with different T
values.
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Section 6: Save a GeoWEPP project
If you want to continue working later on this watershed you can save it and opening the
project file you specified in the wizard will allow you to return to the current view of the
watershed.
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Section 7: Start up an existing GeoWEPP project
Start the GeoWEPP software from your desktop.

Then choose the button for an existing GeoWEPP project.

Open your previous project directory, e.g. “C:\GeoWEPP\example”, and start your
previously saved ArcView project file, e.g. “rungeowepp.apr”.

The project will start up as the screen was when you left (except for the text file on the
simulation output – that you have to open up with notepad in your project folder, e.g.
“C:\GeoWEPP\example\Onsite5thy.txt”.
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Please remember to change the default setting for the target value T to the appropriate
level so that future GeoWEPP results will be automatically mapped with that tolerable
level.
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Section 8: Change land use, soils or channel parameters
To change the land use in the areas that produce non tolerable soil loss on the
subcatchments (onsite) or sediment yield in to the channel network (offsite), we will now
change the land use. Activate the button in the first step in the GeoWEPP wizard and set
the curser on an area in which you would like to change the land use (or soil).

Change the land use to corn-no till and keep the previous soil type setting.
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Do this also for the other non tolerable areas.
Insert the target value T of your choice, e.g. 5.00 t/ha/yr, and hit enter. Then go to step 2
to run the WEPP/TOPAZ translator to review and further adjust the model input.
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Use the Channel tab to change the second order channel to a ditch (click on
UNGRADED).
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A review of the WEPP input setting shows you that the hillslope settings for land use
have changed (to see the channel settings change the view to “channel table”.

[If you want to change the channel settings for the waterways, e.g to represents the
conservation method grassed waterways, one has to change the channel parameter
settings in the WEPP Windows interface].
Then run the WEPP model, and change the output names to indicate the second land
use scenario, e.g. by ending the new map names with a “2”.
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To open your model text file summary from your initial simulation, the file “onsite5thy.txt”
with the notepad or a simple double-clicking on the file in your file manager.

A comparison of the model output for the on-site and off-site assessment of Hillslopes
22, 32 and 33 reveals a soil loss reduction as well as the sediment yield in the channel
network.

A view on the map reveals that according to the sediment yield (off-site assessment) all
subcatchments are now colored in “green” and therefore in the tolerable limit.
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However, a click on the latest off-site map, reveals the on-site assessment results which
indicate that there are still some soil loss hotspots particularly in the southern part of the
watershed.

Now you can continue to change the land use until you achieve tolerable soil loss areas
only. Save the project after you have finished.
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Section 9: Run WEPP Windows Interface for selected subcatchments
One way to look at the way WEPP simulates the representative hillslopes of
subcatchments is to select the button in step 4 of the GeoWEPP wizard and click with
the crosshair curser on one of the subcatchments.

A window will show all the inputs to the WEPP model for this hillslope. You have the
option to run the WEPP model for this hillslope by clicking “Yes”.

27

You can now design a particular management or soil series along this hillslope with
multiple overland flow elements (OFE). It is currently not possible to delineate multiple
OFE hillslopes, save them in the Windows interface and bring the information back to
the GeoWEPP.
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Section 10: Select a watershed of your interest (within the U.S.)
Start the GeoWEPP software from your desktop.

Then choose the button to use NRCS data gateway datasets of your area of interest.
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Use the browser to select your drive, e.g. d for the CD-ROM in you computer, change to
the files as in the figure below and look for your name. Then select all the zip files, by
clicking on the name and holding the shift button on your keyboard (in the same way you
use this files when you downloaded them from the internet in a directory of your choice).

The files are then automatically copied, unzipped and imported in the current view. The
watershed delineation takes place and you proceed as described on page 6.
Please note: the NRCS data gateway offers the original UTM projected USGS DEM only
in NAD27. If you want to combine the analysis results with a NAD83 projected dataset
then it would be better to have the GIS data sets converted in NAD83, converted in
ASCII raster data format, and proceed as described in the next section.
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Section 11: Use your own GIS data sets for topography, soils and land use

Start the GeoWEPP software from your desktop.

Then choose the button to use NRCS data gateway datasets of your area of interest.

Create a new directory for your project, e.g. C:\geowepp\myGISascii.
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Important: Note that all the GIS ASCII raster files have to have exactly the same header
lines and raster size for the DEM, soils and land use map (see example of the file
“dem.asc” in “C:\geowepp\GISascii” below).

You may want to request these files from your GIS specialist (we are currently working
on a routine that allows importing these files without the need of a GIS specialist
preparing them for you).
It is an absolute necessity to select all files with clicking on each of these files to be able
to import all these files.

To import USGS DRG (tif files) the following sequence of steps are required (note that
you have to import *.tif images one by one!):
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After the import of all maps you get a view of the land use. Then zoom in to the
coordinates given in the upper right corner and select the outlet as described on page 8.
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You may notice that the channel delineation and consequently the watershed outline is
quite different from the one outlined previously (the upper fork of the watershed is much
longer!). The reason for this is that instead of the previous USGS DEM this DEM is
based on the National Elevation Dataset (NED) which is a revised version of the USGS
DEM.
(Important note: Your delineation and slopes are always as good as your DEM is!).
To have a better view on the outlined watershed, you may want to tick off the land use
map. The pattern in the back is the soil mapping unit pattern you just imported. After you
accept the watershed the defaults of your watershed need to be set: choose the climate
and then the defaults for the land use and soils.
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By clicking on the file names you can select a different land use WEPP parameter
setting for that particular land use class. However, we are going to take the selection
listed above.
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To change the default setting (KEITH soil) for the WEPP soil parameter sets click on the
name in the table.

If you need more soils you can access the WEPP database to extract more soils from
the state zip files as shown in the next couple of figures.
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After you are done you can review the settings in the hillslope and channel tables. In
case you need to make changes use the buttons in the upper left corner. Then run the
WEPP model.

Then map the simulation results with a target value of 5 t/ha/yr (Note that the number of
flowpaths is now 185 due to the much larger watershed then in the example dataset).
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As you can see from the previous results both the subcatchment areas and the
simulation results show differences.
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Section 12: GIS analysis of spatial variability of assessment results
To analyze the spatial distribution of the results we use the general principle that the
map that is the highest on the grey legend menu on the left side of the screen is drawn
over the ones below if they are selected. By deselecting these maps we see the ones
that are beneath (as it is shown in the two following maps.

As we can see from these maps, despite the fact that all areas are green fro the off-site
assessment, the on-site assessment reveals still areas with soil loss problems.
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By deselecting some of the maps and dragging the Topomap “*.tif” files to the top of the
legend one can lay the topomap over the land use or the simulation results to analyze
the effect of land use or contour line pattern on the simulation results.
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Appendix: GeoWEPP homepage
These capabilities, the delineation of larger watersheds and multiple soil-land use
representative hillslope method are currently under development.
For the latest updates keep on checking the GeoWEPP homepage at:
http://www.geog.buffalo.edu/~rensch/geowepp/
For comments and bug report please send an email to Chris Renschler at
rensch@buffalo.edu
Thank you for your interest and support!
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