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Impact of the ice?

Reflects the incoming solar radiation

If the Greenland Ice Sheet melted, 
the global average sea level rise would
be 7 m

The melt water freshens the ocean

Sea ice and ice bergs influence ocean
transport. 



Global Warming
The temperature has increased 0.57oC
Since the reference period 1951-1980

Source:J.Hansen



Concentrations of greenhouse gases in the past can be 
measured from the air of the past atmosphere trapped 

in the air bubbles in old ice.
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Source:Earth's energy 
imbalance: 
Confirmation and 
implications. Science
308, 1431, 2005.

(A) Forcings used 
to drive climate 
simulations.  

(B) Simulated and 
observed surface 
temperature 
change.  



CO2, CH4 and temperature records from Antarctic ice core data

Source: Vimeux,F., K.M. Cuffey,and Jouzel,J., 2002, "New insightsinto SouthernHemispheretemperature
changesfrom Vostokice coresusingdeuterium excesscorrection", Earth and PlanetaryScienceLetters, 203,
829-843.





DomeC

Climate has cycled between warm interglacial periods
and cold glacial periods the last 2.7 mill years



Climate has cycled between warm interglacial periods
and cold glacial periods the last 2.7 mill years

DomeC

The last glacial cycle



Ice during the 
last glaciation

Big Ice sheets covered 

North America and Europe 

Sea level was 120m lower  than
the present level.

Sea ice extended to Portugal

THC ocean circulation was strongly
reduced.

Ice at present

Ice during the LGM





Stocker and Johnsen, 2003, Palaeoceanography



Thermohaline Conveyor Belt

Warm phase

Energy is transported

North (South is cooling)

Cold phase

Energy is not transported

North  (South is warming)
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Large change in ocean and/or atmospheric 
circulation inless than a decade, probably 
one year to the next

How abrupt was abrupt?


