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DEFINITION of CLIMATE

The statistical aggregate of weatherThe statistical aggregate of weather 
conditions over a period of time: temperature; 
precipitation; wind; cloudiness; storms; etc.p p ; ; ; ;
Climate “normals” are set over 30 year 
periods: means; extremes; frequencies ofperiods: means; extremes; frequencies of 
occurrence etc.
Current “normal” period is 1971-2000Current normal  period is 1971 2000.
This will change to 1981-2010 in 2011.



DEFINITION of CLIMATE CHANGE

You can’t have climate change over less than a 
30-year period.
Climate change can be a change in the mean, a 
change in extremes, or change in frequencies.







THE WATER CYCLE:
PRECIPITATION and TEMPERATUREPRECIPITATION and TEMPERATURE 

AFFECT SURFACE WATER and 
GROUNDWATERGROUNDWATER



Global Warming
Source: Hadley Centre, UK

58.5

58.0

57 0

57.5

m
pe

ra
tu

re
 (F

)

56.5

57.0

Te
m

Annual Smoothed

Global Average

56.0
1850 1870 1890 1910 1930 1950 1970 1990 2010

Annual Smoothed



MEAN ANNUAL TEMPERATURE
1971-2000, ILLINOIS



Temperature       Annual     Smoothed
Source: Jim Angel, Illinois State Water Survey
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ANNUAL TEMPERATURE TRENDS
THE “WARMING HOLE”THE “WARMING HOLE”



TEMPERATURE CHANGES IN ILLINOIS AND 
CENTRAL USA ARE NOT THE SAME AS GLOBALCENTRAL USA ARE NOT THE SAME AS GLOBAL 
AVERAGE TEMPERATURE TRENDS



U.S. Growing Season Length
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Lake10-Year Running Averages
Michigan

10 Year Running Averages
Watershed precipitation
Illinois River streamflow at Meredosia/Valley City
(minus Lake Michigan diversion)
Groundwater elevation at Snicarte40 16
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US 1-dayduration 1-yr returnU.S. 1-day duration, 1-yr return
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USA HEATWAVE INDEX 
(K. Kunkel)
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Illinois Annual Temperature Departure from 1971-2000 NormalIllinois Annual Temperature Departure from 1971-2000 Normal
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Illinois Annual Precipitation Departure from 1971-2000 Normalp p
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CONCLUSIONS

The climate in the Midwest is cooler than it was 70The climate in the Midwest is cooler than it was 70 
years ago.
Precipitation increased over the past century but 
equally high precipitation occurred in the 19th

century. 
Hi h t l i bilit k it diffi lt t d t tHigh natural variability makes it difficult to detect 
global warming in the Midwest.
High uncertainty in projecting future climateHigh uncertainty in projecting future climate
- probably warmer
- wetter? drier?wetter? drier?



HAVE A NICE DAY!
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