Sea Ice Behaving Badly
Or Where will the Polar Bears Go?
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This year, something unusual happened in fall,
with implications for the future

We expected the ocean,lo be lreezing to the north
offAlaska.. -‘
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rBut WE found the ocean was warm
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Understanding Arctic Climate Feedbacks
& Its Global Implications

Global Warming Arctic
Annual J—D L—OTI(°C) Change 1980 209 . amp“ﬂcahon

Teleconnection
and circulation
pattern change

Reduction of
Arctic sea lce

Sep 14 2008

‘(,ﬁ,, N Ocean absorbs
“OND Terr;p Anoinély- - more heat

Sept Sea Ice Extent

Heat releases

to atmosphere
in the fall.

Surface albedo
decrease

xSy
summer SST anomaly (°C)

25 -2 45 -1 05 05 1 15 2 25



The Arctic is Earth’s fastest-warming region
as climate models predicted
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Increased heat stored in the ocean
in ice-free regions in summer is
released to the atmosphere

the following autumn. A

2008 Summer Minimum
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Typical temperature and salinity profiles with the
in the Canadian Basin at 56°44.16'W, 75°35.64'N
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Model heat content accumulating in the sub-surface ocean since
mid-1990s may explain much of the sea ice thickness change
(Maslowski and Clement Kinney, in revision)
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Loss of Sea Ice Impacts Larger Atmospheric Climate
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NCEP/NCAR Reanalysis
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Sea level pressure, hPa,T2, °C
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Computer models predict that by 2035, the Arctic
could be nearly sea ice-free in summer.
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Sea ice Is a thermostat for global climate,
and it iIs no longer functioning the way it used to.

Increased connectivity between the Arctic and mid-latitudes

Expect more surprises







