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Dr. Svante August Arrhenius
1859-1927



Source: Wallace Broecker

Analysis of a Greenland
ice core oxygen isotope proxy 
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CO2 for the Last 600,000 Years





Edith’s Checkerspot

• Range shift northward and 
upward during the 20th century

• Most extinctions in south and 
low elevations
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(1)  Arctic sea-ice

(2)  Greenland ice-sheet stability

(3)  Antarctic ice-sheet stability

(4)  Major ecosystem disruption

Why is a CO2 target of 450ppm too high ?



When will the 2oC and 40C 
 thresholds will be breached?



Projected temperature rise 
for A1B & A1F1 scenarios (Hadley, 2009)





What is a “safe” level?

James Hansen,

et al., 2008

350 ppm



Origin of 
land plants

Expansion of 
angiosperms

Present-day CO2

The Role of Life Processes



Over the past three centuries, ecosystems have lost 
200-250 billion tons of carbon



Fate of Anthropogenic CO2 Emissions (2000-2007)

Canadell et al. 2007, PNAS (updated)

1.5 Pg C y-1

+7.5 Pg C y-1

Atmosphere
46%

4.2 Pg y-1

Land
29%

2.6 Pg y-1

Oceans
26%

2.3 Pg y-1



Re‐Greening the Emerald Planet
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