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• Likely increase in winter and spring precipitation, more heavy 
downpours, and greater evaporation in summer leading to more 
periods of both floods and water deficits. 
 

• Longer growing season provides the potential for increased crop yields, 
but increases in heat waves, f loods, droughts, insects, and weeds will 
present increasing challenges to managing crops, livestock, and forests. 
 

• Native species are very likely to face increasing threats from rapidly 
changing climate conditions, pests, diseases, and invasive species 
moving in from warmer regions. 

 
Global Climate Change Impacts in the United States 
www.globalchange.gov/usimpacts 

 

FUTURE FORECAST FOR MIDWEST 
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Less water 





Weather versus climate 

 Record ice-out across 
Minnesota spring 2010 
(extreme weather) 

 Late ice-out in spring 
2013 (extreme weather) 

 A pattern in ice cover 
duration, growing 
season days and 
planting zones 
(changing climate) 



Our place in time … 



Our place in space … 

Regional and 
worldwide 
trend toward 
reduced ice 
cover duration 
in northern 
latitudes 



Iconic Minnesota 
Winter Recreation 







Opportunities 

 Implement water conservation measures 

 Maximize the benefit of every drop used 

Prioritize water uses and allocations 

 What uses are the most important to 
maintain in a drought 

Plan water-consumptive development 

 How much and where 



More water 





A changing future climate ... today 

Source: Double Trouble: More Midwestern Extreme Storms 

http://www.rockymountainclimate.org/reports_3.htm 

 

http://www.rockymountainclimate.org/reports_3.htm


Extreme Rainfall Events 

NE Minnesota 2012 

1860 1880 1900 1920 1940 1960 1980 2000 2020

>6 inch Rains Covering > 1000 sq. Miles 

SE Minnesota 2007 



Duluth Harbor, Lake Superior 
St. Louis Co, MN 
June 19-20, 2012 
7.24” in 48 hours 

Source: MODIS Today (http://ge.ssec.wisc.edu/modis-today/) 



Opportunities 

Reduce imperviousness 

 Allow water to infiltrate 

Manage storm water 

 Adapt infrastructure to higher volume 

Maintain riparian buffers and forest cover 

 Use natural features that slow or retain water 

Avoid developing in floodplains 



Be aware of our place! 





Personal actions add up! 

 Don’t wait for public 
policy consensus 

 Acts by millions of 
individuals got us to 
where we are 

 Acts by millions of 
individuals can move 
us to a less grim future 
for our children & 
grandchildren 

 



Thank you! 

Michael Duval 

District Manager 

Div. of Ecological & 
Water Resources 

michael.duval@state.mn.us 



Changing land 
cover 





Windthrow and Fire 

1999 BWCA Blowdown 

damaged > 477,000 acres 
2006-2011 Fires 

burned >200,000 acres 





Open Land Threshold 

Sandy Verry, USFS - Retired 



LiDAR estimate of Canopy Cover/Open Lands 



ADAPTING TO AN UNCERTAIN FUTURE 

"The only thing we know about the future is that it will 
be different." 

- Peter Drucker 



 




