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Long Term CO2 Trends

Similar trends for methane and nitrous oxide



10 Indicators of a Warming World



US Temperature Trend



Midwest Temperature Trend



US Precipitation Trend



Midwest Precipitation Trend



Heavy Precipitation Events

2002–2021 relative to 1901–1960 







Mississippi River Streamflow
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Midwest Drought Trend



Midwest Observations

• Warmer Winters, especially nighttime temperatures

• Warmer Summer nights

• Longer growing season – shorter winters

• Increased humidity

• Wetter, especially spring

• More extreme rainfall events, especially spring

• Swings from extremes of wet and dry



Future Projections









Heavy Precipitation Events

Changes are relative to the period 1991–2020





Extreme Weather

• Increases in 
o Heavy rain, flooding
o Hurricanes – increase in precip and intensity
o Severe weather events – wind, hail, tornadoes

• More favorable environments
• Possible intensity increase

• Confounded with increase in social vulnerability



Watershed Impacts













Xxx



Bottom Line

• We are and will continue to live with a climate that is 
trending is warmer and wetter across the Midwest.

• Extreme events are becoming more frequent and severe.

• How much the climate changes depends on choices 
made now.

https://nca2023.globalchange.gov/

raywolf3rd@gmail.com


