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On recent changes In sea Ice and ocean conditions
and their potential feedback to Arctic climate

W. Maslowskl

Department of Oceanography, Naval Postgraduate School, Monterey, California, USA

One of the outstanding goals in climate modeling is proper representation of feedback
processes between the atmosphere and ocean / sea ice. This is of particular importance in the
polar regions where sea ice thickness distribution, ice edge position, winter leads and
polynyas, and mesoscale patterns of sea surface temperature (SST) distribution have
significant effect on the atmosphere via different than climatology heat fluxes. We use a
coupled ice-ocean model of the Pan-Arctic region to study effects of variable atmospheric
forcing on sea ice and ocean conditions at scales ranging from seasonal to decadal. In
particular, we have completed an ensemble of four runs forced with realistic daily 1979-2003
ECMWF data and with variable restoring to surface temperature and salinity, to investigate
Arctic climate change through a one-way coupling of the atmosphere to the sea

ice and ocean. The overall sea ice conditions are quite robust among the four cases and show
dramatic melting of multi-year sea ice in the late 1990s and 2000s. In addition, our analyses
indicate that increased oceanic advection of heat into the central Arctic might be in part
responsible for the recent reduction in the sea ice extent and volume. We argue that such
changes in sea ice conditions and the temperature distribution in the upper ocean must affect
the surface atmospheric conditions and possibly vertical atmospheric structure over the Arctic
Ocean. We conclude that a proper representation of air/sea ice/ocean interactions and
feedbacks is needed and can be accomplished in a high-resolution regional climate model of
the Arctic Ocean. This approach should advance our understanding of causes and effects of
climate change in the Arctic, which is going to be one of the most important questions to
address by field and modeling activities within the upcoming IPY in 2007-2008.
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