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High resolution modeling for long-term prediction of the Arctic sea ice
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We construct a high-resolution ice-ocean coupled model which can reproduce the climatological seasonal variability of the
sea ice concentration and thickness as a necessary first step for long-term prediction of the distribution of sea ice in the Arctic
Ocean. The horizontal resolution of the model is less than 10 km to reproduce the mesoscale eddies and boundary currents
explicitly in the Arctic Ocean (Figure 1). The simulated margin of sea ice is consistent with satellite observations in winter
(Figures 2a and 3a). The summer decline of sea ice is unrealistic in the western Eurasian Basin (Figures 2b and 3b). The reason
of the drastic decline of sea ice is that the inflow of warm water from the Atlantic Ocean through the Fram Strait and the winter
mixed layer depth are larger than observational estimations. A scheme of sea surface mixed layer and parameterization of brine
rejection below lead will be implemented to sort out these issues near future.
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Figure 2: Simulated sea ice concentration (%) of Arctic Sea
ice in our model on (a) 15th February and (b) 15th August.

Figure 1: Horizontal grid size (km) in our model.

Figure 3: Observed sea ice concentration (%) of Arctic Sea
ice by satellite (HadISST) on (a) February and (b) August.




