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Introduction 

InputsInputs

ArcGIS:
map visualization
& user interaction

GeoWEPP Launcher:
data import

TOPAZ: 
channels & 

subcatchments 
delineation

PRISM:
climate 

data 
generator

WEPP
soil erosion 

& runoff 
prediction

GIS Analysis ToolUser Interface

Geo-spatial interface for WEPP (GeoWEPP) 

Land-use &
Soil type

DEM
UTM
Zone

A process based soil erosion model for federal agencies  
involved in water & soil conversion, initiated in 1985 

Predict soil erosion & 
runoff in a small 
watershed for 
environmental 
management 
scenarios. 



GeoWEPP Toolbar 

• 1. Delineate channels 
• 2. Delineate subcatchments 
• 3. Generate climate data for WEPP input 
• 4. Generate erosion pattern by accepting watershed 
• 5. Show reports from WEPP 
• 6. Save project 
• 7. Remap with different tolerable value 
• 8. Get Hillslope Info 
• 9. Change associated land use and soil in a hillslope 
• 10. Rerun WEPP to get new erosion pattern 
• 11. Load a single hillslope to WEPP 
• 12. Go to WEPP to load watershed project 
• 13. Save project and exit 

 
 



Example site 

East of Gowanda, NY Data are from USDA 



Channels & Subcatchment delineation - TOPAZ 

1 Critical Source Area &  
1 Minimum Source Channel Length 

Select outlet point from channel 



Generating climate for WEPP- PRISM 

Use UTM-Zone 
and coordinate 
of outlet to 
locate nearest 
climate station 
data 



Accept watershed to predict erosion 



Processing 
model 

Flowpath Method 

Soil erosion prediction - WEPP 

1T = 1 ton/hectare/year 

Watershed Method 

Rough 
but fast 

Accurate  
but slow 



GeoWEPP Reports 
Watershed Method 

Flowpath Method 

= 

= 



GeoWEPP for Nonstructural 
Management 



Vegetation Buffer Strip 

How much run-off will vegetation Buffer Strip reduce? 



Vegetation Buffer Strip – Flowpath method 
Original With Vegetation Buffer Strip 

Same idea for Strip Cropping 

Run off: 

Soil Loss: 



Find an extreme event causing maximum 
run-off and soil loss for a hillslope in a period 
of time 

Watershed Method 

Return Period Analysis - Extreme Event 

Flowpath Method 

Load a single hillslope to WEPP 

Simulate for 100 years 

In a year, there is 2% probability for an extreme 
event causing 16.0 tons/ha soil loss  



Vegetation Buffer Strip – Return Period 
Analysis 

Insert a break on slope and 
add grass to the downslope 

With Vegetation Buffer Strip 

Original 



Reforestation 
Pre-Fire 

Run off: 

Soil Loss: 

Post-Fire 



GeoWEPP for structural management 



Impoundment & culvert – Return period 
analysis 

Zoom in to the culvert site Select the culvert entry point as outlet point Use watershed method simulate runoff for 30 years Read return period report from GeoWEPP for the watershed 

Use WEPP to simulate a single storm event as climate input for GeoWEPP 
to identify whether the culvert will be destroyed by the flood 

Tells how much sediment goes into culvert or impoundment 



Terraces / Roads / Parking lot 
Original Terraces 

Run off: 

Soil Loss: 



Culvert Tool for flow direction 
Since culvert 
under road change 
the flow direction, 
DEM may record 
elevation of the 
road, which is 
above culvert and 
leads to incorrect 
flow direction. 

5m DEM for another study site 
Developed by Brian Clarkson 

Noted that DEM resolution 
may greatly influence flow 
direction 



Stream Customization – GeoWEPP Extension 

Select a point in channel to specify where the channel start 

Make sure that hydrology in model is correct for further process. 



Stream Customization – GeoWEPP Extension 

ArcMap Hydrology Tools GeoWEPP without customization 

GeoWEPP with Customization 



http://geowepp.geog.buffalo.edu/ 

http://geowepp.geog.buffalo.edu/
http://geowepp.geog.buffalo.edu/
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