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BJERKNES COMPENSATION AND ITS ROLE IN THE ARCTIC 
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Arctic sea ice is a key indicator of the state of global climate because of both its 
sensitivity to warming and its role in amplifying climate change. 
Accelerated melting of the perennial sea ice cover has occurred since the late 1990s, 
which is important to the pan-Arctic region, through effects on atmospheric and oceanic 
circulations, the Greenland ice sheet, snow cover, 
permafrost, and vegetation as well as it affects the global surface energy and moisture 
budgets, atmospheric and geosphere-biosphere feedbacks. 
 
We evaluate available results from CMIP5 models against limited observations for their 
skill in representing recent decadal variability of Arctic sea ice area, thickness, drift and 
export. We also intercompare results from CMIP5 models with selected CMIP3 models 
and a hierarchy of regional ice-ocean and fully coupled climate models to demonstrate 
possible gains or outstanding limitations in representing physical processes of potential 
importance to past and present climate variability in the Arctic. We argue that the limited 
ability of global models to realistically reproduce some of the critical processes affecting 
recent warming and sea ice melt in the Arctic Ocean distorts predictability of EaSMs and 
limits the accuracy of their future arctic and global climate predictions. To better 
understand the past and present states and estimate future trajectories of Arctic sea ice 
and climate, we argue that it is critical to advance hierarchical arctic regional climate 
modeling and coordinate it with the design of an integrated Arctic observing system to 
constrain models. 
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