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Numerical Study on the Role of Sea-ice Using Ocean General
Circulation Model
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In order to find out the role of sea-ice in the climate system, a thermodynamic sea-ice model has been devel-
oped and included in the ocean general circulation model, MOM?2, for the construction of OGCM/sea-ice cou-
pled model in this study. By using the model developed, seasonal mean sea-ice distribution has been simulated,
first of all. The role of sea-ice in the sense of large scale ocean circulation has been studied by comparing the
results of OGCM/sea-ice coupled model experiment with OGCM-standalone experiment. At the same time, the
coupled model has been verified by comparing and analysing the results of the other models and observation.
The coupled model has reasonably simulated the overall seasonal distribution of sea-ice in the high latitudes of
both hemispheres. In the comparative analysis between the OGCM/sea-ice coupled and OGCM-standalone
experiments, the sea-ice is playing important roles on maintaining not only the distributions of temperature and
salinity in high latitudes of both hemispheres, but also the meridional ocean circulation associated with south
ocean cell, southern hemisphere cell and zonal ocean circulation such as a circum-polar current.
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(b) Case of ice with no snow
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(c) Case of snow-covered ice
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Fig. 1. Schematic diagrams of (a) no ice, (b) ice with no snow, and
(c) snow-covered sea-ice model.
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Fig. 2. Sea ice cover in the Arctic, Antarctic and globe for (a) model
results and (b) observation (after Ropelewski, 1989).
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Fig. 3. Sea ice extent in Arctic (left) and
Antarctic (right) for March (top) and
September (bottom) from (a) simulated
model results and (b) observation.
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Fig. 5. Zonally averaged annual mean sea temperature at the upper-
most layer for OGCM, OGCM/sea ice model and observation.
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Fig. 6. Zonally averaged (a) March and (b) September salinity at the
uppermost layer for OGCM (solid), OGCM/sea-ice (dotted) and
observation.
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Fig. 8. Horizontal distribations of annual
mean stream function for (a) OGCM
stand-alone, (b) OGCM/Sea ice coupled
model results, and (c) the difference
between the two.
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