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!  Rates of rise 
up to 4 m/
century 

!  Our coastal 
society 
developed in a 
time of stable 
sea level 

!  Sea level higher 
than today,  

!  At temperature 
similar to what we 
expect by 2100 
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Coupled climate 
models  
IPCC, 2007 

Historial data (Church & White, 2006) 
Rate: 1.7 ±0.3 mm/yr 

Satellite altimetry era (since1993) 
Rate: 3.3±0.4 mm/yr 

Today 





0*1(2"3*42(4"567879:8;#":<88="

Compared against 30-year mean (1980-2010)"
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Mean annual air temperature increased by 4.5 C since 1991 (~2 C/decade) 



Surface mass balance is negative since 1996  



The equilibrium line altitude (ELA) is no longer located at 1100 m elevation; a total of 9.2 m 
ice has been lost at Swiss Camp, in particular during the past 10 years. 
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2007

Total Greenland ice sheet melt area increased 65% since 1979 
over the 30 year record; on average 2%/year 

The increasing trend in the 
total area of melting bare 

ice is at 13% per year 
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H. Jay Zwally, Waleed Abdalati, Tom Herring, Kristine Larson, Jack Saba, and Konrad Steffen, Science 297,  
2002. 
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!   influence of en-glacial melt water network on ice temperatures with and without 
including a cryo-hydrologic term in ice model. 

Phillips, Rajaram, and Steffen: Cryo-hydrologic warming: A potential mechanism for rapid thermal response of ice 
sheet (GRL, 2010) 
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