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Abstract The latest Los Alamos sea ice model (CICE4. 0) is used to replace the sea ice model (CSIM4) in the
LASG/IAP climate system model (FGOALS gl. 1), and the new coupled model has been integrated for the second
half of the 20th century with observed forcings. Compared with FGOALS_gl. 1, CICE4. 0 improves polar climate
simulations in the following aspects: 1) The area with small ice concentration near the ice edge is reduced remark-

ably. 2) Spatial distributions of both sea ice and sea surface temperature in the Southern Ocean resemble observa-
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tions. However, there are some problems, including excessive sea ice in the North Atlantic and weakening of the

North Atlantic meridional overturning relative to FGOALS gl. 1, which are largely due to large cold bias of sea sur-

face temperature in the North Atlantic. As to atmospheric circulation, there is no significant improvements com-

pared with FGOALS_gl. 1. In addition, impacts of different shortwave radiation schemes, including CCSM3 and

Delta-Eddington, on sea ice simulations in the new coupled model are discussed. The results show that the Delta-

Eddington scheme results in thicker sea ice, colder sea surface temperature, and weaker North Atlantic meridional

overturning as compared to the CCSM3 scheme.
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Fig. 1 Structure of new coupled climate system model
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Fig. 2 Time series of the annual mean Arctic and Antarctic sea ice areas in the spin-up run



4 11 EFH WS K CICEL 0 5 LASG/TAP A i RGN nHE G il
No. 4 WANG Xiucheng et al. Experiment of Coupling Sea Ice Model CICE4. 0 to LASG/IAP Climate System Model 783

90°F i : Hooew  90°F

90°E

&3 WLIALE A AR 1979~1999 44U (a— o) 2 AR (d-D 9 A FEHFIKBEEE S (a. D W; (b, e Bk (c. D
FGOALS_gl. 1. S5{HLRIHIIG 0. 1. HK X B0k R T 0.9, WKE/NT 0.1
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Fig. 4 Same as Fig. 3, but for Antarctic sea ice concentrations
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Fig. 5 Arctic annual mean ice thickness from (a) submarine and (b) new model (contour interval: 1m; darkly grey shadings: >5 m; light
grey shadings: <C1 m). and (c) the annual mean ice thickness difference between new model and FGOALS_g1. 1 ( dashed line is contour of
0 m) during 1979 - 1999
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Fig. 7 Same as Fig. 6, but for Antarctic sea level pressure
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Fig. 8 Antarctic sea surface temperature in (a—c) Feb and (d - ) Sep during 1979 - 1999 from (a, d) HadISST, (b, e) new model, and
(c, D FGOALS gl. 1. Contour interval is 2°C ; darkly (light) grey shadings: sea surface temperature is greater than 8°C (less than 0°C);

dashed line: contour of 0°C
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Fig. 10 Arctic sea ice concentrations in (a, b) Feb and (¢, d) Sep during 1979 = 1999 from the coupled model with CICE4. 0 using short-
wave radiation schemes (a, ¢) CCSM3 and (b, d) Delta-Eddington respectively. Contour interval is 0. 1; darkly (light) grey shadings: con-

centrations are greater than 0. 9 (less than 0. 1)
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Fig. 11 (a) Arctic annual sea ice thickness from the coupled model with CICE4. 0 using shortwave radiation scheme Delta-Eddington (con-

tour interval; 1m; darkly grey shadings: >5 m; light grey shadings: <{1 m ) and (b) its difference from scheme CCSM3 during 1979 - 1999
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Fig. 12 Ice/snow surface albedos in (a, b) Feb and (¢, d) Sep during 1979 - 1999 from the coupled model with CICE4. 0 using shortwave
radiation schemes (a, ¢) CCSM3 and (b, d) Delta-Eddington respectively
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Fig. 13 (a) Arctic and (b) Antarctic annual cycles of monthly average energy fluxes during 1979 = 1999 from the coupled model with CI-

CEA4. 0 using shortwave radiation schemes CCSM3 and Delta-Eddington respectively
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