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TOPICS

• climate variability and 
change

• streamflow changes

• what does the future hold?



CLIMATE VARIABILITY AND CHANGE

NFIP rates assume a stationary 
climate
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Decadal Frequency of Summer 
Heavy Rains and Floods in Illinois
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ANNUAL TEMPERATURE TRENDS



Annual Precipitation for Illinois
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FREQUENCY OF SEVERE 
PRECIPITATION EVENTS IN USA 

(Kunkel et al. 2003)
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Major causes of loss trends related 
to weather and climate extremes are 

societal factors (Changnon, 2003)

• Increased wealth and property value
• Increased density of property
• Shifts to coastal areas
• Aging infrastructure and inadequate building codes

Increasing vulnerability to weather and 
climate extremes (Kunreuther, 1998)



EXCESS PRECIPITATION IS THE 
FUNDAMENTAL CAUSE OF FLOODS

(Changnon, 2004)

• Over last century there has been:-
- an increase in precipitation
- an increase in the frequency of heavy                  

precipitation
- an increase in streamflow
- an increase in flood-related damages
- inconclusive about roles of physical and 
societal factors in causing increased impacts



Global Climate Model Projections
Annual Temperatures - Illinois
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Global Climate Model 
Projections

Annual Precipitation - Illinois



CONCLUSIONS
• Precipitation and floods have increased over last 

100 years. Increased greenhouse effect?
• Higher precipitation (and floods?) in 1800s 

-natural variability.
• No warming in Illinois over last 80 years.
• Future – climate effects on streamflows highly 

uncertain
- wide envelope of risks

• When does climate become non-stationary?
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