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Agricultural Runoff & Erosion Issues
• Nutrient runoff – increased nitrate and total 

phosphorous loads in Midwest streams

• Soil erosion – estimated average $10k to $40k annual 
loss in productivity in Illinois (Thaler, 2021 PNAS)

• Exacerbated by increasing heavy rainfall frequency, 
especially in spring and summer
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2015-19 nitrate load in Illinois was 13% greater 
than 1980-96 baseline loads, despite nutrient loss 
reduction efforts. Figure from Illinois Nutrient Loss 

Reduction Strategy 2021 Biennial Report



Cover Crops – Cereal Rye
• Nitrogen producer & scavenger

• Building soil health

• Preventing erosion

• Suppressing weeds

• Grazing & forage value
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https://www.climatehubs.usda.gov



Cover Crop Decisions
• Optimum cereal rye termination is at the 

end of stem elongation growth stage

• Growth stage depends on planting date, 
N application, and spring weather

• Accurate estimates of current & near-
future cover crop growth can help best 
time termination for maximum benefits

Objective: provide accurate, timely weather 
information to support producers’ goal of 

optimizing cover crop benefits
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The CoverCrop Analyzer
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https://covercrop.ncsa.illinois.edu/analysis
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The CoverCrop Analyzer
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DSSAT simulation of 
biomass and C:N ratio 

under “average” 
hypothetical weather 

conditions

Cereal Rye Planting Date: October 15, 2021

Hypothetical Termination Date: May 14, 2022



Improving Weather Information
• Added option to include DSSAT simulations using CFSv2 

forecasts for weeks 1-4 to supplement hypothetical 
conditions: “average”, “hot”, etc. 

• Producers can use CFS forecasts to project biomass, 
C:N ratio, etc. up to 30-days prior to planned 
termination
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CFS weeks 1-4 precipitation forecast for Champaign 
County, IL



Improving Weather Information for 
Cover Crop Termination Decisions
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CFS-based simulation
“average” year simulation

Actual biomass



Summary & Next Steps
Summary

• Building a value-added cover crop decision support 
tool using sophisticated climate forecast systems 

• Adding to toolbox of decision support services to 
facilitate wider, more effective adoption of climate-
resilient Ag practices in the Midwest

Next Steps

• Further DSSAT validation – comparison between 
weather information

• Probabilistic forecasts better utilizing ensemble 
spread and uncertainty information

• More cover crops – working with hairy vetch &     
winter wheat

• Expansion beyond Illinois
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statecli@isws.illinois.edu | twford@illinois.edu
stateclimatologist.web.illinois.edu |      @ILClimatologist
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Experiment Site – Illinois State University Teaching and 
Agricultural Research Farm, Lexington, IL

Soil Info from SSURGO Database: 721A – Drummer and 
Elpaso, Silty Clay Loam Soil type

mailto:twford@illinois.edu
https://stateclimatologist.web.illinois.edu/
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