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Logistics

• PowerPoint slides will be uploaded and available for anyone

• At around 30 minutes, there will be a pause for questions about material 
already covered

• At the end of the lecture, there will be plenty of time for additional questions



Overview of the course

• The focus will be on Illinois with limited discussion about national 
issues

• Week 1: Overview of current trends and future projections for Illinois.
• Week 2: Impacts on agriculture. 
• Week 3: Impacts on water resources.
• Week 4: Impacts on health













IMPACTS TO WATER RESOURCES
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Observed Precipitation Changes
Precipitation (%
Change)

Precipitation
(inches)Season

+8.5%+0.54Winter

+ 12.5%+1.33Spring

+ 14.3%+1.55Summer

+ 15.9%+1.33Fall

Changes between the early 20th century (1895-
1924) and early 21st century (1990-2019)





More Heavy Rains



Increasing Heavy Rains



Projected Precipitation (RCP 4.5)



Projected Evapotranspiration



Projected Soil Moisture



Projected Runoff



Impacts to Water Resources
Increase in heavy precipitation



Impacts to Water Resources
Increase in river flows

Source: USGS 2020



Impacts to Water Resources

The 1% Annual Chance (100-year) floodplains of Upper Salt Creek (left) and Stony Creek (right) respond very differently to changes in extreme precipitation, 
highlighting the need for climate modeling and mapping of impacts at a local scale.

Managing Increases in 
Extreme Precipitation

In Cook County, IL:

The 100-year rainfall in 2050 is 
The 165-year rainfall today

The 100-year rainfall in 2100 is 
The 250-year rainfall today

SRES A2. 24-hour Precipitation

Projected base flood 
will increase



• Wetter climate
• Aging infrastructure
• Urbanization - runoff



Disrupt transportation



Rainfall frequency sources
TP-40, ISWS Bulletin 70, NOAA Atlas 14, ISWS 
Bulletin 75

For example, the “100-year storm”





Old and New 100-Yr, 24-Hour Storm

OLD NEW

From the Update to Bulletin 70 
http://hdl.handle.net/2142/103172



https://www.isws.illinois.edu/pubdoc/CR/ISWSCR2016-05.pdf

Modeled Increase in the late 21st Century 
100-year, 24-hour storm based on a high 
emission scenario







Statewide water yields and nitrate loads



Mahomet Aquifer



Irrigation



Source: https://www.glerl.noaa.gov/data/wlevels/lowlevels/plot/MichHuron.jpg



Eliana Brown says “As the first rain garden on campus, this garden is both beautiful and smart. It addresses flooding 
in an innovative way—by planting an attractive landscape feature that captures and cleans up stormwater.” The 
garden plants, which are mostly native to Illinois, have extensive root systems that are excellent at soaking up water.



Before and After



City of Niles, IL, 2020

Impervious Pavers



https://news.illinois.edu/view/6367/527083

Green Roofs



Boneyard Creek Project



Impacts to Water Resources

All major water issues in Illinois have been affected by climate change.
Some of the key issues in Illinois include floods, droughts and water
quality:

• Flooding affects water quality in urban and other areas, causing economic
costs, environmental damage and public health hazards. River/urban flooding,
driven primarily by precipitation trends, has been increasing and is expected to
continue to increase.



Impacts to Water Resources

All major water issues in Illinois have been affected by climate change.
Some of the key issues in Illinois include floods, droughts and water
quality:

• Extended droughts may increase risks of inadequate water supply.

• Increased precipitation intensity tends to increase nutrient loads (nitrogen and
phosphorus) in rivers.



Thank you

Jim Angel:  jimangel@illinois.edu


