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Introduction

WEPP

Modeling Erosion on Steep Sagebrush Rangeland Before 

and After Prescribed Fire

Abstract:

Project (WEPP), developed to model erosion on cropland, forest, and rangeland, is a tool 
that has the potential to model erosion and help managers address erosion and runoff risks 

on a steep (35 to 50 percent slope) sagebrush site suggest that rill erosion is the dominant 

reliable predictions. Evaluation of WEPP parameterization equations using data from steep 
burned sagebrush rangelands suggests that critical parameter estimation procedures within 

particular, rill detachment estimates could be improved by modifying regression-estimated 
values of rill erodibility. In addition, the interactions of rill width and surface roughness on soil 

modeling options with measured erosion.
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Material and Methods
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Results and Discussion

Plot and Simulation Characteristics

Measured Large Plot Runoff and Erosion

 Comparison of site and simulation characteristics between 
burned and non-burned treatments. Means for a characteristic 

Characteristic Units Burned Non-burned

Precipitation mm 59.1 a 61.4 a
Slope % 41.6 a 40.8 a
Random roughness mm 10.8 b 21.1 a
Ground Cover a

Litter below canopy % 0.1 b 49.6 a
Rock below canopy % 0.0 a 0.1 a
Basal cover below canopy % 0.0 b 1.3 a
Litter outside canopy % 23.3 a 24.7 a
Rock outside canopy % 1.0 a 0.3 b
Basal cover outside canopy % 0.0 b 0.6 a

Canopy cover % 0.2 b 57.0 a
Litter total % 23.4 b 74.3 a
Rock total % 1.0 a 0.5 b
Basal cover total % 0.0 b 1.9 a
Bare ground total % 75.6 a 24.3 b
Ground litter kg ha-1 808b 9517
Vegetation kg ha-1 –c 12125

a The sum of litter, rock, and basal cover below canopy and outside 
canopy and total bare ground is equal to 100.

b Burned treatment litter samples were collected in the spring and early 

c Burned treatments vegetation samples were not collected.
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WEPP Estimated Runoff and Erosion

 Mean hydrographs for 60-minute simulated rainfalls on 
burned and non-burned plots (n = 8). Three non-burned plots 

did generate runoff is also shown (dotted line).

 Mean sediment yield for 60-minute simulated rainfalls on 
burned and non-burned plots (n = 8). Three non-burned plots 
yielded no runoff or sediment and the mean sediment yield 

(dotted line).
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 Mean measured and WEPP estimated erosion for three 
parameterization options. Solid vertical line in the center of each 
bar is the mean WEPP estimated rill erosion. WEPP estimated 
erosion values within a treatment that are marked above the bar 

 = 0.05) from the 
mean measured value.

 Mean WEPP estimated and optimized runoff and erosion 
parameters for burned and non-burned treatments.

Parameter Units Burned Non-burned

WEPP estimated

K
e
 mm h-1 8.97 11.31

K
r
 s m-1 x 103 0.629 0.629

c
 Pa 0.939 0.939

K
i,adj

a kg s m-4 x 10-6 0.3470 0.0001

Optimized values

K
e
 mm h-1 20.66 44.79

K
r
 s m-1 x 103 67.290 1.132b

c
 Pa 0.0001 0.0001

a Adjusted interrill erodibility.
b

 Mean measured and WEPP estimated total runoff for 
three parameterization options. WEPP estimated values within 
a treatment that are marked above the bar with an asterisk are 

 = 0.05) from the mean measured value.
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