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Influence of ocean heat advection from the Bering Strait on the Beaufort Sea ice advance
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The Bering Strait throughflow is known to have a substantial role on the heat and freshwater fluxes to the Arctic Ocean.
Recently, it was suggested that the Bering Strait inflow influenced the Arctic sea-ice retreat by providing a trigger for the onset
of solar-driven melt and subsurface heat source (Woodgate et al., 2010), but the influence of the ocean temperature change has
not fully been evaluated yet. In this study, we examined the influence of the ocean heat transport (HT) related to the
temperature anomaly through the Bering Strait on the Arctic sea ice retreat using the mooring observations from 1991 to 2010.
It is found that the HT in September is significantly correlated with the sea ice concentration in the Beaufort Sea in the next
October (r=-0.79), indicating that the sea ice onset is delayed when the Bering Strait temperature is relatively high. Since the
lag-time between them is about 1 year, it is suggested that the ocean heat anomaly is probably advected eastward along the
Alaska Coastal Current (ACC). To confirm this hypothesis, we examined the MIZMAS output, which is an ice-ocean coupled
modeling and assimilation system (Zhang et al., 2010). The MIZMAS output clearly shows that the high temperature anomaly
in the ACC persists at ~50m depth over the continental shelf and reemerges at around 145°W to surface in July—August. These
results imply that the ocean heat anomaly from the Bering Strait suppresses the sea ice advance in the Beaufort Sea through the
ocean thermal preconditioning.
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