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Fig. 10 The sea ice concentration (top; scale; from 0 to 1) and sea ice thickness ( bottom panel) on July 10,
as simulated by the high-resolution Coupled Ice-Ocean Model ( CIOM) ‘'7:2/ that is nested 1o the Ja-
pan CCSR/NIES/FRCGC ( Center for Climate System Research/National Institute of Environmental
Swudies/Frontier Research Center for Global Change) high-resolution global model. Sea ice breaks up
offshore piece by piece; landfast ice remains untouched along the Beaufort Sea coast. Sea ice floes are

irregular in shape and break away from pack ice. Sea ice ridging, rafting, and openings/leads can be
well reproduced by sea ice thickness ( bottom panel).
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Fig. 11 Model-dala comparison; Satellite-measured ( black ) and model-simulated ( red) sea ice cover; For
more details of the satellite products prepared for validation of CIOM, please go 10 hip://www. fron-
tier. iarc. val. edu/ ~ jwang/SatelliteProducts

The model-simulated spatial patterns of sea ice extent and SST were compared 1o satel-
lite measurements for July ( not shown) , August (Fig. 12), and September ( not shown).
The August map indicates that the CIOM in general reproduces a reasonable spatial pattern
of SIC and SST, except that the SST along the Beaufort Sea coast is underestimated. This
resulls in the overestimate of sea ice along the Beaufort coast, particularly the landfast ice.
The major reason should be that the monthly rather than daily forcing was used, because the
monthly climatology is usually weak. This problem will be addressed in another study.
There may be several other reasons for the underestimate of SST; 1) the warm Bering Sea
inflow is not well represented , 2) lateral melting is not included, and 3) tidal mixing is not
included.
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Fig. 12 The comparison between the CIOM-simulated SIC (a) and SST (¢) and satellite-measured SIC (b)
and SST (d). Superimposed into the modeled SIC and SST maps are the surface ocean currents (a,

¢) , while superimposed into the remote sensed SIC and SST maps are the NCEP wind vectors (b, d).
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4 Conclusions and future efforts

Based on the above investigations, the following major conclusions can be drawn:

1) The Chukchi-Beaufort seas coastal currents were well reproduced. The Bering in-
flow separates into three branches; ACW coastal current, the Central Channel and Herald
Valley branches. The ESC was also captured with a cold and fresh water mass.

2) The ocean circulation, such as the Beaufort Gyre and the imbedded mesoscale ed-
dies with anticyclones outnumbering cyclones along with the seasonal cycle, were very well
simulated. A deep trough in SSH was detected on the Beaufort shelfbreak between the west-
ward-flowing Beaufort Gyre and the eastward-flowing Beaufort coastal current, which needs
further measurements for validation.

3) The seasonal cycle of sea ice was well reproduced with some discrepancy from the
satellite measurements. Without lateral melting, the CIOM produces more sea ice along the
Beaufort coast in summer, leading to an excess of sea ice.

4) Surprisingly, the landfast ice, for the first time, was reproduced even under month-
ly atmospheric forcing.

5) Sea ice ridging, cracks, arching, and other downscaling characteristics were cap- -
tured.

Although many dynamic and thermodynamic features were revealed and discussed,
there is a need for future efforts. For example, daily forcing should be very important in
driving both ocean and sea ice flow. Sensitivity experiments should be conducted to reveal
the most important factors affecting landfast ice, such as daily ( high-frequency storms)
wind, the Bering inflow, sea ice advection, ocean heat advection, and the lateral melting
process. Tides are weak and less important in modifying landfast ice distribution. Neverthe-
less, tides may play a important role in shaping coastal landfast ice.
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