
" 

Planning for Climate Change 

Knute Nadelhoffer  
Professor, Dept. of Ecology & Evolutionary Biology 

Director, U-M Biological Station 
  

University of Michigan Teach-In + 50 
 27 March 2015 

Evidence-based Decision Making in 

a Belief-based World 



Human-Caused Climate Change:  a ñRoad Mapò 

Decision Making:  Evidence- or  Belief-based? 

1) Physical Processes 

2) Atmospheric Chemistry 

3) Evidence for Human-Caused Climate Change 

4) Disinformation and Denial 

5) Ethical/Political Challenges 



Physics 



Physics 

Albedo 
Sea Ice reflects 30 to 45% 

of solar radiation 



Satellite data show 

ÅArctic sea ice extent on Sept. 17, 
2014 was 5.02M km2 (1.94M 
miles2).  

ÅThis was the 6th lowest ice cover 
in the satellite record. 

Å It was 1.24 million km2 (479,000 
miles2) less than the  1981-2010 
median extent for September 
(magenta line). 

ÅThis is ~2 x Michigan land area. 

ÅSeptember 2012 ice cover, the 
record lowest, was 3.61M km2 
(1.39M miles2). 
 
    This is >4.5 x Michigan area 

Physics x Climate Feedbacks 



Climate 

http:// nsidc.org/arcticseaicenews/2014/10/2014-melt-season-in-review/ 

Rate of decline is 13.3% per decade 

The last 10 minima 
are the 10 lowest in 
the satellite record.  



Chemistry:  Atmospheric CO2 

June 1958: 
317 ppm 

April 2014: 
401 ppm 
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Chemistry:  Atmospheric CO2 
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A 450 Thousand Year Record in the Vostok Ice Core 
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From Petit et al. 1999 (Nature 399, 429-436) 



Å 2014 was the warmest year on global land & 
ocean surfaces since records began in 1880.  

Å The annually -averaged temperature for 2014 
was 0.69°C (1.24°F) above the 20 th century 
average of 13.9 °C (57.0°F). 

Å 2014 is the 38th consecutive year (since 1977) 
the global temperature was above average.  


