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MN – 3rd Warmest



MN – 7th Wettest



Large year-to-year variability



El Niño
• Warmer waters in 

the eastern Pacific 
Ocean

• Life-cycle:

– Starts 
spring/summer

– Develops fall 
and winter

– Fades by next 
spring/summer 





Back to Climate Change …

• Natural Forces
– Sun
– Ocean
– Volcanoes

• Human Forces
– Greenhouse Gasses
– Land Use



The colors on the map show annual total precipitation changes for 1991-2012 compared to the 1901-1960 average, 
and show wetter conditions in most areas.



Annual Trend in Precipitation



Observed Change in Very Heavy 
Precipitation

Figure source: updated from Karl et al. 2009



Early Growing Season



June-July



Increasing Spring Precipitation

• Reduced workable field days
• Planting delays
• Replanting
• Soil compaction
• Drainage
• Nitrogen loss



Increased Intensity of Rain Events

• Leads to soil erosion 
• Need to increase soil conservation



Mid-Century

• Expect upward trend to continue

– Winter and spring wetter

– Fall about the same

– Summer drier

– More heavy rain events



Annual Temperature



Summer



Annual Temperature: Future
• Midwest

3.5 to 5 degrees F warmer 
by  mid-century

Projected increase by mid-
century (2041-2070), compared 
to 1971-2000 period (2014 NCA)





USDA Climate Hubs



www.AgClimate4U.org



Decision Dashboard



Decision Support Tools



www.AgClimate4U.org



Decision Support Tools



GDD TOOL

• Climate risks: 

– like spring/fall frost

– late planting

• Plan activities – based on current and 
projected GDDs

• Marketing – locally, and across region



Principle Behind Growing Degree Days

GDD = (High + Low)/2 – Base50 20 = (80 + 60)/2 - 50



360 GDD to reach V1 after planting 



For Example:



GDD Graph



Adjust for Planting Date & Temperature



Comparison Year - 2012





Crop Maturity Date



Data Details and Download



www.AgClimate4U.org

Decision Support Tools



www.AgClimate4U.org



www.AgClimate4U.org

Decision Support Tools



www.AgClimate4U.org



www.AgClimate4U.org



Forecast
NOAA Climate Prediction Center



Winter

NOAA Climate Prediction Center



Spring



Summer 2016

• No clear pattern of rainfall from past 
strong El Nino events

• 1983 – warmer than average

• 1998 – cooler than average

• Models out to June – warmer than average



Thank You

Jim Angel
jimangel@illinois.edu
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