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Abstract 

This study represents part of a project by the Global Change and Terrestrial Ecosystem Soil Erosion Network to validate wind 
erosion models. Soil loss measurements from 46 storm events from eroding fields in six states were compared to predictions from 
the Wind Erosion Prediction System (WEPS) erosion submodel. The field data were collected from small (2.5 ha), circular, cropland 
fields with nonerodible boundaries. Samplers were arranged in vertical clusters to sample horizontal soil discharge passing a point. 
Weather data, including wind speed, wind direction, solar radiation, relative humidity, air temperature, and rainfall, were collected 
on-site. Temporal field site characteristics were measured periodically and included surface roughness, plantJresidue cover, and dry 
aggregate size distribution. The WEPS erosion submodel was used to calculate the threshold erosion friction velocity based on 
surface conditions and then simulate soil loss during daily periods when the speed exceeded that threshold. Measured and simulated 
erosion values were in reasonable agreement (R2 = 0.71). On average, the erosion model underpredicted soil loss, and the probable 
reasons are discussed. 
O 2003 Elsevier Ltd. All rights reserved. 
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1. Introduction 

Wind erosion models are used for a variety of pur- 
poses including estimating the on-site and off-site conse- 
quences of wind erosion, as well as for designing erosion 
control measures. Because of their widespread use, it is 
imperative to validate the performance of erosion predic- 
tion models. Recently, the Global Change and Terrestrial 
Ecosystems Soil Erosion Network (GCTE-SEN) 
initiated a project to validate wind erosion models. Data 
on selected storm events collected during the last decade 
by ARS scientists and other cooperators (Fryrear et al., 
1991) were distributed to participating scientists for 
model validation tests (Zobeck et al.. 2001). In this study 
we compared observed soil loss with simulated soil loss 
predictions for daily erosion events using the Wind Ero- 
sion Prediction System (WEPS) erosion submodel. 

The WEPS model is a process-based, daily time-step 
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model that simulates weather, field conditions, and wind 
erosion on croplands (Hagen et al., 1995; Wagner. 
1996). The WEPS model has a modular structure that 
includes a daily weather simulator along with an hourly 
wind speed simulator. There are five additional submod- 
els in WEPS, and these simulate crop growth, residue 
decomposition, hydrology, soil status, and management 
operations. The erosion submodel determines when fric- 
tion velocity exceeds the threshold and then simulates 
soil loss and deposition over the simulation region on a 
subhourly basis (Hagen et al., 1999). During erosion, the 
submodel separately simulates the saltatiodcreep and 
suspension components of wind-eroded soil. This 
approach was used because the saltatiodcreep compo- 
nent has a defined transport capacity, whereas the sus- 
pension component generally continues to increase over 
the entire length of eroding fields. Based on conservation 
of mass, the saltatiodcreep discharge is simulated with 
two sources (entrainment of loose, mobile soil and 
entrainment of soil abraded from clods and crust) and 
three sinks (breakage of saltatiodcreep to suspension- 
size, trapping of saltatiodcreep by surface roughness, 
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