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Decadal Surface Temperature Anomalies (°C)

Source: Hansen et al. 2010 NASA GISS

The Current Past



Berkeley Earth Surface Temperature (BEST) Project



Historical Sea-Level Rise

Kemp et al. 2011 PNAS



2011 Minimum in Arctic Sea-Ice Extent Close to 
Previous Record

1979-2000 Median
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Multi-model Averages and Assessed Ranges for Surface Warming
The Past Future



Global CO2 Emissions at Record Levels

(CDIAC 2011)

• Highest-ever global CO2 emissions, reaching 33.5 Gt

• Increase of 5.9% over 2009 and 4.5% over 2008 (previous record year)

• Absolute increase of over 500 million tons CO2 over last year

2010:

• China: +212 
million tons

• USA: +60 
million tons

• India: +48 
million tons



Humankind at the Crossroads

Source: adapted from Meinshausen et al. 2011 
Climatic Change



Civil Conflicts Associated With the Global Climate

Red: ENSO teleconnected

Blue: weakly affected

Source: Hsiang et al. 2011 Nature

ACR: annual conflict risk; NINO3: ENSO index

“Using data from 1950 to 2004, 
we show that the probability of 
new civil conflicts arising 
throughout the tropics doubles 
during El Niño years relative to 
La Niña years.”



Hotspots For Future Conflicts and their Causes

Source: WBGU 2008



Updated Map of Tipping Elements in the Earth System

Source: PIK, after Lenton et al. 2008



Interdependency between Tipping Points

Source: Kriegler et al. 2009 PNAS 



The Geoengineering Tale
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Industrial Air Capture (IAC)

Solar Radiation

Management (SRM)



Geoengineering Fingerprints in the Temperature Record

Source: Robock et al., 2008


