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 Barry M. Goldwater Range – West 
(BMGR-West) 

 

 Study Areas 
 

 Universal Soil Loss Equation (USLE) 
 

 Factors and Data 
 

 Disturbed Areas 
 

 Final Analysis 
 





 Resource-Specific 
Management Goals 
 Soil 

 Water 

 Vegetation 

 Wildlife 

 Visual Resources 

 Recreation 

 Transportation 

 Access 





 Universal Soil Loss Equation (USLE) 
 1965 – USDA Agricultural Handbook 282 

 1978 – USDA Agricultural Handbook 537 

 

 Modified Universal Soil Loss Equation (MUSLE) 
 1976 

 Storm Events, Peak Stream Discharge 

 

 Revised Universal Soil Loss Equation (RUSLE) 
 1992 – Computerized 

 RUSLE2 – Current, Windows Version 



 Empirically-Based 
 

 Soil Loss from 
Agricultural Sites 

 Raindrop Impact 

 Surface Runoff 
 

 Standard Unit Plots 

 72.6 Feet Long 

 Uniform 9% Slope 

 Fallow Source: USDA ARS 

Source: USDA ARS 



A  = R • K • L • S • C • P 
 

A = Average Annual Soil Loss (ton/acre) 
 

R = Rainfall-Runoff Erosivity Factor 
  (100 foot-ton-inch/acre-hour) 
 

K = Soil Erodibility 
  (0.01 ton-acre-hour/acre foot-ton inch) 
 

L = Slope Length Factor 
 

S = Slope Steepness Factor 
 

C = Cover-Management Factor 
 

P = Support Practice Factor 
 



A  = R • K • (LS) • C 
 

A = Average Annual Soil Loss 
 
 

R = Rainfall-Runoff Erosivity Factor 
 

K = Soil Erodibility 
 
 

LS = Topographic Factor 
 
 

C = Cover-Management Factor 
 

 





 Marine Corps Air Station-Yuma (MCAS-
Yuma) 

 

 Vector Geodatabase 
 

 5-Foot Resolution DEM Geodatabase 
 

 1-Foot Resolution Aerial Imagery (November 
2008) 

 

 NAD 1983 StatePlane Arizona West FIPS 0203 
Feet 

 



 Rainfall-Runoff Factor 

 Storm Energy 

 Storm Intensity  

 Runoff 
 

 Isoerodent Map 
 
 

 
 







 Soil Erodibility Factor 
 

 Soil Polygons 
 Nauman Geospatial 
 

 Soil Survey 
Geographic Database 
(SSURGO) 
 Kf  Value 

 RUSLE2 Related 
Attributes 

 

 Most Limiting Value 

Gunsight Kf = 0.24 
 

Pinamt Kf = 0.32 
 

Carrizo Kf = 0.15 
 

 





 Slope Length and Slope Steepness Factors 
 

LS = (n + 1) • (As / 72.6)n • (sin β / 0.0896)m 
 

As = catchment area 
 

β = slope (degrees) 
 

n  = 0.4 
 

m = 1.3 



 L Factor 
 

 L = (As / 72.6)n 

 

 L = (250 / 72.6)n 
 

 L = 1.63984 
 

 S Factor 
 

 Process DEM 

 Flow Direction 

 Sink 

 Fill 

 Slope 
 

 S = (sin β / 0.0896)m 
 

 

 
 



LS = (1.4) • (L Factor) • (S Factor) 



 Cover-Management 
Factor 

 

 2010 1-meter NAIP 
 

 ERDAS Imagine 9.3 
 NDVI 
 0 = Bare Land 
 1 = Full Cover 
 

 C Factor 
 0 = Full Cover 
 1 = Bare Land 



C = e(-2 • (NDVI / (1-NDVI)) 



 Off-Road Vehicle Use 
 

 1-Foot Resolution Aerial Photography 
(November 2008) 

 

 Purpose: 

 Inventory Disturbed Areas 

 Highlight Disturbed Areas in C Factor 

 Effect on USLE Final Analysis 









A  = R • K • (LS) • C 
 















 LS Factor 
 

 Raster Cell Size 
 

 Soils K Factor 
 

 Disturbed Areas 




