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Introduction

• My background
• Logistics

• Powerpoints will be uploaded to the Box folder 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



Climate and Weather
• Weather is the conditions in the atmosphere over a 

short time

• Climate is how the atmosphere behaves over long 
periods of time

• “climate is what you expect, and weather is what you 
get”











Studies of past climates suggest that current global temperatures 
were likely last observed during the Eemian period—the last 
interglacial—125,000 years ago. 







Changes in Land Use



Urban Heat & Flooding



Observed 
changes in 
mean 
temperatures, 
1901-1960 vs 
1986-2016



Increased Humidity



Increased Humidity – Heavier Rains



1986-2015 minus 1901-1960



Looking towards the future using climate 
models













https://nca2023.globalchange.gov/



So Far
• Widespread warming across the US already, more to 

follow

• More precipitation across the US, except for the 
Southwest

• Nearly all the warming can be explained by greenhouse 
gas emissions

• Questions on what was covered so far



https://databank.illinois.edu/datasets/IDB-1260194

https://www.nature.org/en-us/newsroom/illinois-climate-assessment/







Observed Temperature Changes
Daytime 

Maximum 
Temperature

Average Daily 
Temperature

Overnight 
Minimum 

TemperatureSeason

+ 2.2+ 2.5+ 3.0Winter

+ 1.4+ 1.6+ 1.8Spring

-0.7+ 0.5+ 1.7Summer

+ 0.4+ 0.8+ 1.3Fall

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





Summer Highs are cooling while Summer 
Lows are Warming



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)







Snowfall



Tornadoes



Tornadoes



Tornadoes



Future Projections
 “higher” and “lower” scenarios of global carbon emissions 

Source: Hayhoe, K. et al., 2018. Fourth National Climate Assessment.



Projected Temperatures

Top panel – lower scenario, mid- to late-century
• 3-4°F warming by mid-century
• 4-5°F warming by late-century

Bottom panel – higher scenario, mid- to late-century
• 4-5°F warming by mid-century
• 8-9°F warming by late-century



Projected Precipitation

Top panel – lower scenario, mid- to late-century
• 0-4% wetter by mid-century
• 2-6% wetter by late-century

Bottom panel – higher scenario, mid- to late-century
• 3-6% wetter by mid-century
• 4-10% wetter by late-century



Increasing Heavy Rains



Days of 100°F or Higher

Higher scenario
• 6-18 more days by mid-century
• 18-48 more days by late-century

Lower scenario
• 0-12 more days by mid-century
• 6-18 more days by late-century



Nights of 70°F or Higher

Higher scenario
• 24-40 more days by mid-century
• 48-80 more days by late-century

Lower scenario
• 8-24 more days by mid-century
• 16-32 more days by late-century



Growing Season Length

Lower scenario
• 10-15 days longer by mid-century
• 15-20 days longer by late-century

Higher scenario
• 15-20 days longer by mid-century
• 30-45 days longer by late-century



Future Winters

Future winter will become milder with 

overall warmer conditions

Fewer days below 0°F

Less snowfall

Sound familiar? This winter is 5.3°F above normal with 
only 9.1 inches of snow and 7 days below 0°F



Summary

Human-induced climate change is happening in Illinois.

Observed trends include warmer weather, more 
precipitation, and more heavy rains.

Actions taken to reduce greenhouse gasses emissions 
can help us avoid the worst of the impacts. 



Thank You!

To access the report, 
please visit:

https://databank.illinois.
edu/datasets/IDB-

1260194
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