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Fresh Energy promotes 
public policy to create an 
energy system that 
sustains our economy, our 
people, and our planet.



Figure: Courtesy of IPCC 



• 2500+ SCIENTIFIC EXPERT 
REVIEWERS

• 800+ CONTRIBUTING AUTHORS AND
• 450+ LEAD AUTHORS FROM
• 130+ COUNTRIES
• 6 YEARS WORK
• 1 REPORT

IPCC

Highlights from Working Group I

It is “very likely” (>90 percent) that heat-trapping emissions 
from human activities have caused “most of the observed 
increase in globally averaged temperatures since the mid-
20th century.”

Temperature increases by the end of the century in the 
range of ~2°F (1.1°C) to ~11.5°F (6.4°C) are projec ted. 



United Nations 
Framework Convention on Climate Change 

 
Aim is to stabilize greenhouse gas emissions… 

 
“…at a level that would prevent 

dangerous anthropogenic interference 
with the climate system.” 





The window of opportunity

NASA’s Dr. James Hansen:

We must cut emissions by at least 80 
percent by 2050.

We must begin to significantly reduce 
emissions within 10 years.



Greenhouse Gas Emissions from Minnesota by Major Ac tivity
 (Ciborowski 2006)
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Where our pollution comes from

Sources of U.S. Energy Related CO 2 Emissions

Transportation
32.4%

Industrial
17.7%

Residential
6.6%

Commercial
4.0%

Electricity 
Generation

39.4%

Source: EIA 2003

Source: EIA, 2003 http://www.eia.doe.gov/oiaf/1605/ggrpt/cdemissions_tbls.html
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George Kling (U Mich, lead)

Katharine Hayhoe (U IL)

Lucinda Johnson (U MN)

John Magnuson (U WI)

Steve Polasky (U MN) 

Scott Robinson (U IL)

Brian Shuter  (U of Toronto)

Michelle Wander (U IL)

Donald Wuebbles (U IL)

Donald Zak (U Mich)

Richard Lindroth (U WI)

Susanne Moser (UCS) 

Mark Wilson (U MI)



Evidence of Climate Change 
in the Great Lakes Region

• Temperatures are rising, especially in 
winter

• Extreme rainfall events (24-hr and 7-day) 
are becoming more frequent

• Winters have become shorter
• Spring coming earlier
• Shorter duration of ice cover, 

especially on smaller lakes
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Exacerbation of Existing Problems
Water Resources

• Reduced groundwater 
recharge, small streams 
likely to dry up

• Average lake levels 
expected to decline 

• Pressure to increase water
extraction from the Great Lakes

• Degradation of flood-absorbing capacity of 
wetlands, increased flooding and erosion

Source: �����������	



Changes to Minnesota by 2095

•winters could feel 
like Illinois
•summers could 
feel like Kansas
•considerably 
warmer, perhaps 
drier
•threat to lakes, 
wetlands, 
waterfowl, forests
•more extreme 
events, flooding



Heat waves, droughts, fires, floods, 
and severe storms will become more 
intense and/or more frequent.

Increasing numbers of heat waves in 
US cities, and these could be longer 
and more intense.  

Water Supply and Health 
Impacts of Global Warming

Source: IPCC Climate Change 2007: The Physical Science Basis—Summary for Policymakers.



Lower aquifer recharge rates (?) as a 
result of changes in average ppt and 
temperature, or in the seasonal 
distribution of precipitation.

Likely increased demands on 
groundwater as water 
supply/irrigation.

Water Supply and Health 
Impacts of Global Warming

Source: IPCC Climate Change 2007: The Physical Science Basis—Summary for Policymakers.



Increasing uncertainty and 
expenditures for managers.

Likely increased demands on 
groundwater as water 
supply/irrigation.

Water Supply and Health 
Impacts of Global Warming

Source: IPCC Climate Change 2007: The Physical Science Basis—Summary for Policymakers.



Minnesota global warming legislation

Next Generation Energy Act of 2007
• State goal to reduce greenhouse gas 

emissions to at least
� 15 percent below 2005 levels by 2015
� 30 percent by 2025
� 80 percent by 2050



MN Climate Change Advisory Group 
decision criteria

• Emissions reduction 
potential

• Cost or cost saved per 
ton of greenhouse gas

www.mnclimatechange.us



www.fresh-energy.org


