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Wind Erosion Prediction 
System (WEPS)

The Wind Erosion Prediction System (WEPS) is a 

process-based, continuous, daily time-step model that 

simulates:

- Weather

- Field conditions 

- and Erosion



WEPSwas designed to:
VProvide more accurate and detailed 

estimates of soil loss by wind from 
agricultural fields. 
VDevelop more cost-effective erosion 

control methods. 
VSimulate the amount of soil 

loss by direction . 
VSeparate soil loss into 

creep/saltation, suspension, and 
PM10 components. 

Wind Erosion Prediction System 
(WEPS)
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The purpose of the MAIN program is to control the 
initialization and execution of the Wind Erosion 
Prediction System (WEPS). The required files for
MAIN are following :

- Simulation run file

- Initial field conditions file 

- A tillage/management file and  

- Two climate files, CLIGEN and WINDGEN that 
provide data on a daily basis.

Model Details : Main program



- Weather (Wind speed, Wind direction, Dew point 
etc.)

- Location (Name and Coordinates)

- Field geometries (Rectangle, Square, Circle, Half 
circle, Quarter circle)

- Soil components (Order, Crust, Loose material, 
Roughness, Chemical and Physical properties)

- Management operations (Operation type, Crop & 
Residue, Row/Ridge direction)

Model Details : User inputs



Weather variables like;

Å wind speed,

Å wind direction,

Å dew point,

Å air temperature,

Å precipitation

are needed for WEPSto simulate the process of 
soil erosion by wind and driving temporal 
changes in hydrology, soil erodibility, crop 
growth, and residue. 

Submodels : Weather



Å CLIGEN: Is the weather generator 
developed for the Water Erosion Prediction 
Project (WEPP) family of erosion models 
(Nicks et al., 1987).

Å WINDGEN: Is the program that simulates 
wind speed and direction for WEPS
(Skidmore and Tatarko, 1990; Wagner et 
al., 1992).

Submodels : Weather



Submodels : Hydrology

The HYDROLOGY submodel uses inputs generated 
by other WEPS submodels such as 

Å Weather,

Å Crop,

Å Soil ,

Å Management, and

Å Decomposition

to predict the water content in the various layers of 
the soil profile and at the soil -atmosphere interface 
throughout the simulation period.



Å The MANAGEMENT submodel simulate s

Å typical cultural practices applied by land 
managers, and

Å the soil/surface "state" 

Å to accurately assess their affects upon wind 
erosion control

Submodels : Management



Å The objective of the SOIL submodel is

Å to simulate the soil temporal properties,

Å which control wind erodibility of soil on a 
daily basis in response to various driving 
processes.

Submodels : Soil



Effective factors on soil temporal properties :

Å Ridge and furrow dike height
Å Crust stability, thickness and cover fraction
Å Loose erodible material on crust
Å Dry aggregate stability
Å Aggregate size distribution 
Å Bulk density , and
Å Crust and aggregate density

Submodels : Soil



Submodels : Erosion

Å The EROSION submodel uses parameters 
supplied by other submodels that describe 

Å soil surface,

Å flat biomass cover,

Å standing biomass leafand stem areas, and 

Å weather

to decide if wind erosion can occur in a 
simulation region. 



Submodels : Erosion

Å If erosion can occur, then the submodel
simulates the process of soil movement.

Å Finally , the submodel periodically updates 
any changes in the soil surface caused by soil 
movement.

Å At the completion of user-selected simulation 
intervals, the submodel outputs estimates of 
soil loss/deposition from the simulation 
region.



The EROSION submodel is divided into several 
major functional sections to accomplish the 
following simulation objectives :

Å Calculate threshold friction velocities and
friction velocities in each subregion;

Å Compute soil loss/deposition;
Å Update surface variables changed by erosion 

and changed global subregion variables;

Submodels : Erosion



Å The submodel simulates the decrease in crop 
residue biomass due to microbial activity. 

Å The decomposition process is modeled as a 
first order reaction with 

Å temperature and

Å moisture

as driving variables.

Submodels : Decomposition



WEPS, simulation geometries
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WEPS, field studies



WEPS field studies



WEPS field studies
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WEPS field studies


