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Effect of the ice-ocean albedo feedback on summer retreat of the Arctic sea ice cover
Haruhiko Kashiwase®, Kay I. Ohshima? and Sohey Nihashi®
'Graduate School of Environmental Science, Hokkaido University
%Institute of Low Temperature Science, Hokkaido University
*Tomakomai National Collage of Technology

The Arctic sea ice is one of the most sensitive indicator of the recent global warming. Recent satellite observations have
revealed that the summer Arctic sea ice cover has been rapidly decreasing. Some studies regarded that a positive feedback
caused by the difference in surface albedo (reflect ratio for the solar radiation) between ice and ocean (~0.7 and ~0.07,
respectively), called as “ice-ocean albedo feedback™, is the possible mechanism for the rapid change of the Arctic sea ice cover.
However, the impact of this feedback on the Arctic sea ice retreat is still poorly understood. In this study, we attempt to
indicate how the ice-ocean albedo feedback affects the Arctic sea ice retreat, based on the sea ice data from satellite microwave
radiometers and atmospheric objective analysis data. During the summer season, sea ice retreat mainly occurres in the Pcific
sector of the Arctic. From the 1990s, when the summer Arctic sea ice cover has begun to decrease, sea ice retreat in this region
shows a significant colleration with the wind divergence just before the active melting season. This result suggests that the ice-
ocean albedo feedback can explain the large interannual variability of the Arctic sea ice retreat. Furthermore, we conducted the
heat budget analysis, and came out that the seasonal and interannual vaiations of the heat input into the upper ocean through
the open water fraction corresponds well with that of the Arctic sea ice. This also suggests that the effect of the ice-ocean
albedo feedback plays an important role for the summer Arctic sea ice retreat.
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