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Abstract
Significant changes in arctic climate have been detected in recent years, the most striking of which is the decline of sea ice. In order to understand what drives the rapid ice thinning, we conducted a retrospective investigation of the arctic marine climate system using a global ice-ocean model over the satellite era (1979–2004). The investigation focuses on the interannual variability of summer arctic sea ice and its link with changes in the Atlantic water transport in the Arctic Ocean and adjacent seas. Model results show that summer arctic sea ice has been decreasing steadily in every sector of the polar ocean since 1979. Meanwhile, there has been a noticeable increase in the Atlantic inflow at the Faroe-Scotland Passage; the variability of the inflow closely correlates to the North Atlantic Oscillation. As a result, there has been an increase in the northward heat transport in the Greenland-Iceland-Norwegian Sea and at Fram Strait and the Barents Sea Opening. This increase in the meridional heat transport into the Arctic is found to cause an increase in the vertical oceanic heat transport in the polar ocean, which contributes to a continued thinning of arctic sea ice, particularly during the summer.
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