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Process Crop Models: Erosion Productivity Impact Calculator (EPIC)  
Description EPIC is an IBM, Macintosh, or Sun based generalized crop model that simulates daily crop 

growth on a hectare scale. Like most process plant growth models, it predicts plant biomass by 
simulating carbon fixation by photosynthesis, maintenance respiration, and growth respiration. 
Several different crops may be grown in rotation within one model execution. It  uses the concept 
of light-use efficiency as a function of photosynthetically available radiation (PAR) to predict 
biomass. EPIC has been modified to simulate the direct effects of atmospheric carbon dioxide on 
plant growth and water use. Crop management is explicitly incorporated into the model. 

Appropriate Use This approach is useful for evaluating a limited number of agronomic adaptations to climate 
change, such as changes in planting dates, modifying rotations (i.e., switching cultivars and crop 
species), changing irrigation practices, and changing tillage operations. The parameter files are 
extremely sensitive to local conditions and EPIC can give grossly misleading results when relying 
on default settings as it is being tailored to different locations and cropping systems. 

Scope All locations; agricultural; site-specific. 
Key Output  Response of crop yields, yield components, and irrigation requirements to climate change 

adaptations. 
Key Input  Quantitative data on climate, soils, and crop management. 
Ease of Use Data intensive and difficult to use without sufficient qualifications. A person trained in general 

crop systems science with moderate programming skills should be able to use EPIC reliably with 
3-4 days of intensive training. 

Training Required Requires technical modeling skills and a basic knowledge of agronomic principles. 
Training Available Informal training available; see below. 
Computer 
Requirements 

IBM-compatible PC, Macintosh, or UNIX-based Sun Workstation. 

Documentation Williams, J.R., C.A. Jones, and P.T. Dyke. 1990. The EPIC model documentation. USDA-ARS 
Technical Bulletin No. 1768. U.S. Department of Agriculture, Washington, DC. pp. 3-92. 

Applications RAC analysis, drought assessment, soil loss tolerance tool, Australian sugarcane model 
(AUSCANE), pine tree growth simulator, global climate change analysis, farm level planning, 
drought impacts on residue cover, and nutrient and pesticide movement estimates for alternative 
farming systems for water quality analysis. 

Contacts for Tools, 
Documentation, 
Technical Assistance 

Dr. Susan J. Riha, Dept. of Soil, Crop, and Atmospheric Sciences, Cornell University, 
140 Emerson Hall, Ithaca, NY 14853 USA; Tel:  +1.607.255.6143; e -mail: sjr4@cornell.edu. 

Cost No cost for model. 
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