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the period 1992 - 2009, the newly developed MITgem (MIT general circulation model) coupled ice-ocean model

shows that the simulated variabilities of the Arctic sea ice extent/area are in good agreement with the observations

derived from the SSM/T (Special Sensor Microwave Imager). On the basis of this, the ability of the MITgem cou-

pled ice-ocean model in forecasting the Arctic sea ice is investigated. Two cases are selected, one is during the melt-

ing period and the other is during the freezing period in 2009. Four forecasting experiments are conducted using at-

mospheric forcing from the NCEP reanalysis data and GFS (Global Forecast System), which use partly and entirely

initialized SSM/1 sea ice concentrations. . The preliminary results show that the model does have the Arctic sea ice

forecast capability. It demonstrates that the sea ice forecast is not very sensitive to different atmospheric forcings,

whereas initialization using SSM/T sea ice concentrations can much improve the sea ice forecast.

Key words sea ice forecast, ice-ocean coupled model, Arctic
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Fig. 2 The comparison of simulated Arctic sea ice area anomalies (10km?) with the SSM/T anomalies: (a) Summer (Jun- Aug) aver-

age; (b) fall (Sep - Nov) average; (c) Sep average
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Fig. 4 The Arctic sea ice area comparison between forecasted and analyzed fields. (a) 15-20 Jul 2009; (b) 10— 15 Oct 2009
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Fig. 5 The Arctic sea ice concentration on 20 Jul 2009: (a) Forecast in expt 1; (b) forecast in expt 2; (c) forecast in expt 3; (d) forecast

in expt 4; (e) SSM/I data
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Fig. 6 Same as Fig. 5, but for 15 Oct 2009
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Table 2 The 24 — 120 h forecast skill scores S.
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5 1 —4. 28 —4.33 —4. 48 —4. 83 —5. 66 —1.11 —1.06 —0.99 —0.94 —0.95
R 2 —4. 27 —4.32 —4. 43 —4.75 —5.49 —1.09 —1.00 —0.88 —0.77 —0.72
PRI 3 —0.58 —0. 66 —0.74 —0.91 —1.18 0. 45 0. 46 0. 44 0. 40 0. 37
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R3 24~120 h HUIRHLEE S, 55
Table 3 The 24 - 120 h forecast skill scores S,

2009 4E7 A 15 H 2009 410 A 10 H
IR0 24 R 24 h 48 h 72 h 96 h 120 h 24 h 418 h 72 h 96 h 120 h
5 1 —36.09 —17.58 —12.73 —8.96 —7.78 —10. 22 —6. 36 —5.04 —4.19 —3.27
R 2 —36.06 —17.51 —12.61 —8. 80 —7.56 —10. 11 —6.13 —4.70 —3.75 —2.76
R 3 —10.13 —4.79 —3. 36 —2.27 —1.87 —1.94 —0.93 —0.69 —0.62 —0.38
56 4 —0.61 0. 35 0. 55 0.77 0.75 0.18 0.62 0. 96 0.74 0. 66
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Fig. 1 Bathymetry and boundaries of the Arctic domain in the model
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Fig. 3 The Arctic sea ice concentration on 10 Oct 2009; (a) The initialized results in expts 1 and 2; (b) the initialized result in expt 3; (c)

the initialized result in expt 4; (d) SSM/I data



