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Abstract The polar climate simulations (with emphasis on sea ice) in the latest version of LASG climate system model
(FGOALS_gl. 1) were evaluates using a variety of observational data. The results show that FGOALS_gl. 1 does a reasona-
ble job in simulating primary characteristics of the Arctic and Antarctic sea ice, including spatial distribution, seasonal varia-
tion, and decadal trend. However, some discrepancies are noteworthy. (1) FGOALS_ gl. 1 produces more (less) total sea ice
area in the Arctic (Antarctic) as compared to the observations. In the Arctic, there is excessive (insufficient) ice cover in north
Atlantic all year long, and in east Siberia Sea (Beaufort Sea) in summer. In the Antarctic, there is insufficient ice cover in the
Weddell and Ross Seas in winter. Extremely large area with small ice concentration is found far beyond the sea ice edge zone in
both the Arctic and Antarctic, particularly in summer. (2) The simulated sea ice velocity is systematically too large as com-
pared to the observations, mainly near the sea ice edge in both the Arctic and Antarctic as well as near Antarctic coastal re-
gions. In the Arctic, the model can not capture the Beaufort Gyre, and produce unrealistic ice motion and thickness distribution
around the North Pole due to the impropriate way to handle the North Pole. Biases in sea ice simulations identified here are
closely associated with how well the simulations are in atmosphere and ocean components of FGOALS_ gl. 1. Further analyses
show that weak Icelandic Low and Antarctic Circumpolar Westerly simulated in FGOALS_ gl. 1 partly contribute to the afore-
mentioned biases in sea ice simulations through influencing atmospheric and oceanic poleward heat transport. Additionally, the
amplification of biases in the subcomponent of FGOALS_ gl. 1 due to atmosphere-sea ice-ocean interaction is briefly discussed.
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February (a.b) and September (c,d) for satellite
(a, ¢) and FGOALS gl.1 (b, d) in 1979—1999
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