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Flooding in Rushford, MN, Aug 2007. Courtesy MN DNR Floodplain Program



Climate and Climate Change:
Items to bear in mind

1. Our climate story differs from other parts of US & world

2. Observations & Projections are different

3. We can (and do have) Variability and Trends

simultaneously – they do not disprove each other! 

4. Seek more info and refresh frequently!
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Two main trends in MN, tied into changing 
climate

1. Wetter: more precipitation, more snow, more frequent 

and larger extremes

• Observed already, projected to continue, with wet/dry 

variability

2. Increasing temperatures: Especially at night, during 

winter, and when it’s cold (“Cold weather warming”)

• Cold extremes already less common and less severe



Not getting worse in MN 
(or not yet tied to changing climate):

1. Heat extremes

• But likely by mid-century

2. Drought

• Possible increases by mid-century

3. Tornadoes, severe convective storms

• Trends unclear, projections unclear



2019: Wettest Year on Record
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Minnesota Annual Precipitation, 1895-2019
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2010s: Wettest Decade on Record, Minnesota
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More precipitation coming from “heavy” 
events (1 inch or more in an observation day)
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Annual Heavy Precipitation by Decade, Twin Cities
(Total and proportion coming from days with at least one inch)

Average annual precipitation from days with 1 inch+

Percentage of annual precipitation from days with 1 inch+



Typical Station: 20-40% increase in 1” precip events
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Typical station: 60-90% increase in 3” precip events
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39-station max rainfall by year

Rare extremes more common and occasionally 
more extreme



Increase in Large-Area “Mega Rains”:
1973-1999: 6              2000-2020: 11
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Before

Source MPR



After

Source MPR



Before

Source MPR
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Source MPR



Precipitation projected to keep increasing

Projected changes in the average annual precipitation
for the middle of the current century (2041-2070) relative to the end of the last century (1971-

2000) under continued emissions (A2 scenario).

Source: 2014 National Climate Assessment, Midwest Chapter

http://nca2014.globalchange.gov/report/regions/midwest


More extreme precipitation projected

Projected changes in the number of days with very heavy precipitation 
(top 2% of all rainfalls each year) for the middle of the current century (2041-2070) relative to the 

end of the last century (1971-2000) under continued emissions (A2 scenario).

Source: 2014 National Climate Assessment, Midwest Chapter

http://nca2014.globalchange.gov/report/regions/midwest


Heavy snow also increasing
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Warmer: winter, at night, and with northward extent
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Annual Average Winter Lows Summer Highs 

Total temperature change, 1895 – 2019



Combined trends: more snow 
AND more thaws
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Rapid change in 30-year average winter lows

10/22/2020
Courtesy B. Gosack, MN DNR WHAF program
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Liquid Precip Increasing During Winter
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Snow Depth Declining
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Lake ice season decreasing

• Long-term state-avg
decline is 1.8 days 
per decade

• Decline from 1987-
2017 is -4.2 days 
per decade

• (Source DNR 
internal analyses)



Meanwhile…
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Heat Extremes

• Extreme heat not increasing--
yet
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• However, additional days above 
95 F projected by mid-century



Additional consecutive dry days projected by 
mid-century, though no “smoking gun”

Source: 2014 National Climate Assessment, Midwest Chapter

http://nca2014.globalchange.gov/report/regions/midwest


In Summary

1. The region has gotten much wetter and warmer, driven by 

more frequent heavy precipitation and warmer winters

2. Projections indicate both trends will continue 

3. Warm/cool and wet/dry variability will continue

→Drought will remain a fixture of our climate

4. Hot weather has not “worsened,” but expect it to by mid-

century



Thank You! 

Kenny Blumenfeld

Kenneth.Blumenfeld@state.mn.us

651-296-4214
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