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Spring melt in Greenland in 2002 





.  Glaciers have been losing mass (about 226 Gt/yr since 1971) 

.  Ice sheet in Greenland has been losing mass (about 215 Gt/yr  

   since 2002 or 0.6mm/yr of sea level rise) 

.  Ice sheet in the Antarctic has been losing 147 Gt/yr since 2002 

.  Snow cover has been declining in spring and especially in June 

.  Active layer of the permafrost has been warming up while the thickness  

   of seasonally frozen grounds has been decreasing. 

.  Sea ice cover in the Arctic has been declining rapidly 



Sea Ice Concentration     Summer Warmth Index (SWI)       Maximum NDVI 

From 1980 to 2008, NDVI was increasing and highly correlated  

with surface warm index and sea ice concentration 
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È Ice-albedo feedback as driven by the sun is a 
key factor affecting the extent of the sea ice 
cover 

È Length of ice melt and melt rate is influenced 
by the sun 

È The role of the sun, clouds and other factors on 
the rapid decline of the sea ice cover in the 
Arctic needs to be better understood. 
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Sonar Draft vs ATM freeboard 
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8 years 



È Cooling in parts of Antarctica  

È Positive trend in the Antarctic sea 
ice cover 



Surface temperature trend, 1981 to 2012 


