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Wikipedia 

IT’S ALL 
ABOUT 

THE 
CLIMATE… 

CLIMATE is the 
prevailing weather 
conditions of a 
region averaged 
over long periods 
of time. 



Wikipedia 

A BIOME is a 
large land area 
characterized by 
a prevailing 
CLIMATE that 
supports a major 
ecological 
community type. 

…AND THE 
BIOMES 

THAT 
RESULT 

NORTH AMERICA’S BIOMES 



MINNESOTA’S BIOMES 

Minnesota is unique in that it supports three 
major biomes, making it a grand ECOTONE… 
a transition zone between biomes. 

MN DNR 



WHERE GOES THE CLIMATE,  
SO GOES THE BIOMES…  



WELCOME TO LAKE SUPERIOR? 

Stock Photos 



TEMPERATURE 
(Solar Radiation) 

PRECIPITATION 
(Amount & Timing) 

SOIL MOISTURE 
(Evapotranspiration) 







GLOBAL BIOMES 
“SURVIVE  

&  
THRIVE”  

U.S. 

(Robert) 
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66cm  
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CONTINENTAL U.S. 
BIOMES 



U.S. AVERAGE TEMPERATURES 
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S U.S.:  -12-27oC (10-80oF) 

U.S.:  -26-16oC (-14-60oF) 

U.S.:  2-22oC (35-72oF) 
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U.S. AVERAGE PRECIPITATION 
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Water Vapor Pressure by Temperature 

HEAT ENERGY “DRIVES” 
EVAPOTRANSPIRATION 



MOISTURE RETAINED IN THE SOIL 
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U.S. “Pan” Evaporation Rates 
(a rough measure of Potential Evapotranspiration) 
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Hanson & Weltzin; NOAA data 

TYPICAL U.S. DROUGHT CONDITIONS 



NORTH AMERICA’S PRAIRIE-FOREST BORDER 

? 



WHAT IS 
MINNESOTA’S

CURRENT 
CLIMATE? 
(Averaged over the 

past 115 years) 

DO THESE 
AVERAGES 

LOOK 
FAMILIAR? 

TEMPERATURE:  41oF annual avg. 
PRECIPITATION:  26 in. annual avg. 

Minnesota DNR State Climatology Office 

Minnesota DNR State Climatology Office 
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MN annual avg. ranges 45oF - 36oF w/ Avg. = 41oF (5oC) 
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SOIL MOISTURE BALANCE 
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WHAT MAY HAPPEN TO  
MINNESOTA’S FUTURE CLIMATE? 

USGCRP – Hayhoe, et al. 



TEMPERATURE 
 
3.5 – 4.0oC 
(6.3 – 7.2oF) 
INCREASE 
 
5oC (41oF) Current Avg. 

becomes 
9oC (48oF) Predicted Avg. 
 

PRECIPITATION 
 
5 – 10% 
(1.3 – 2.6 in.) 
INCREASE 
 
26 in. Current Avg. 

becomes 
28 in. Predicted Avg. 
 

2100 

IPCC, 2007 
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TRIPLE-BIOME CONVERGENCE POINT (2010-2100) 

2100 

NWS adapted  
by C. Lehman 

Oh, 
Canada! 

28in 32in 

44oF 



PREDICTED 
MN CLIMATE 

OF 2100 

MN annual avg. ranges 54oF - 42oF w/ Avg. = 48oF (9oC) 
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SOIL MOISTURE BALANCE 

USDA 
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Modified from USDA 

CURRENT 

PROJECTED 

[Rough Projection 
for 2100] 
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About a 
300 mile 

shift 

GRASSLAND 

DECIDUOUS 
FOREST 

MINNESOTA BIOMES 
2100 
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SO, MAYBE NOT THIS… 

Stock Photos 



PERHAPS SOMETHING LIKE THIS… 

Cedar Creek 



WHERE GOES THE CLIMATE,  
SO GOES THE BIOMES…  



Dr. Jeffrey R. Corney, Managing Director  
University of Minnesota  
Cedar Creek Ecosystem Science Reserve 
2660 Fawn Lake Dr NE 
East Bethel, MN  55005 
(763) 434-5131 
 
www.cbs.umn.edu/cedarcreek 
jcorney@umn.edu 
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