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Relationship between winter ice redistribution and summer ice extent in the Arctic

Noriaki Kimura', Yohei Tanaka', Shuhei Takaishi’, Akira Nishimura® and Hajime Yamaguchi'
'Graduate school of Frontier Sciences, The University of Tokyo
Faculty of Engineering, The University of Tokyo

To reveal process controlling the interannual variation of the Arctic ice area in summer, this study examines a relationship
between winter ice motion and summer ice area. We use daily ice concentration and velocity for nine years of 2003-2011. Ice
velocity is calculated based on the maximum cross-correlation method, from 89 GHz channel images of satellite microwave
sensor Aqua/AMSR-E. Ice tracks from December to April are calculated using the ice velocity to reveal the temporal change
of thick ice distribution.

There is a clear relationship between winter ice divergence and summer ice area (Figure 1); greater divergence results in
the smaller ice area. Especially, strong relationship is found in the area with large interannual variability of summer ice area.
We have concluded that winter ice motion and resulting redistribution of sea ice is one of the key factors to decide a summer
ice extent. It is conjectured that interannual difference in distribution of ice thickness in spring is strongly decided by
redistribution of ice floe. Based on this result, we have predicted summer ice area at the spring by using the satellite-derived

ice motion.
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