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Arctic sea ice is decreasing in extent and thickness. Sea ice drift is accelerating and sea ice 
area export from the Arctic is increasing. For the overall mass balance and the future fate of 
Arctic sea ice, however, the mass export from the Arctic is a determining parameter. Will 
increasing sea ice export contribute to the rapid demise of Arctic sea ice? Or will decreasing 
sea ice export constitute a negative feedback that could stabilize the Arctic sea ice volume? 
Furthermore, how do the changes in the sea ice export rate affect the overall fresh water 
balance of the Arctic Ocean and the supply of fresh water to the deep-water formation areas in 
the subpolar North Atlantic? 
 
To address these questions we focus on Fram Strait, the major export pathway for Arctic sea 
ice. We combine aircraft EM and ULS measurements of ice thickness and trend estimates of 
sea ice drift from satellite remote sensing with model hindcast simulations with a spatially 
highly resolved version of the North Atlantic/Arctic Ocean Sea Ice Model (NAOSIM). The 
available thickness observations show a strong decrease in mean sea ice thickness and a 
disproportionate loss of ridged ice in the Fram Strait region. Southward velocities are slightly 
increasing but cannot fully compensate for the decrease in thickness. The model hindcast 
shows very similar trends and a decrease in ice export through Fram Strait that corresponds to 
a fresh water accumulation in the Arctic Ocean of around 5000km3 over five years. This is a 
substantial change in the Arctic Ocean fresh water balance, which is enhanced by the 
shrinking sea ice volume. These changes are consistent with the observed increase in the 
fresh water content of the upper Arctic Ocean between the decade of the 1990s and the IPY.  

 


