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Sea ice effects on the global ocean circulation

Sang Yeob Kim

Division of Marine Environment and Bioscience,
Graduate School of Korea Maritime and Ocean University,

Busan, 606—791, Korea

The effects of sea ice on oceanic circulation are investigated using the
global Ocean General Circulation Model (OGCM). Two different cases of
numerical experiment (experiment with and without ice) are performed to
evaluate the impacts of sea ice on the global ocean. An additional
experiment 1s conducted to investigate meltwater effects on the global
ocean circulation by increasing the runoff over the north of 65°N
(without ice).

The OGCM used in this study is the Modular Ocean Model version 4.1
(MOM4p1) with 1°horizontal resolution and 50 vertical levels. GM neutral
density diffusion scheme is adopted for horizontal mixing and K—Profile
scheme is used for vertical mixing. Corrected CORE version 2 - Normal
Year Forcing are used to calculate heat, salt and momentum fluxes with a
bulk formula at the sea surface without any relaxation of SST and SSS.

It is widely known that decrease of sea ice coverage weakens the

strength of the thermohaline circulation (THC) because the ice meltwater
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intensifies stratification of water column at the deep water formation
region.

In this study, however, results from experiment without ice show
significant increases in the deep water formation due to enhanced deep
convection with strong oceanic heat loss by getting rid of the insulation
effect of sea ice. Consequently, these lead to the strengthened THC.

Furthermore, the simulated pattern of the Arctic Ocean circulation is
significantly influenced by the Arctic halocline distribution. It suggests that
the Arctic fresh water content and the strength of vertical mixing are

important to control the behavior of the Arctic Ocean circulation.
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) EH-& Elastic—Viscous—Plastic (EVP) &% (Hunke and Dukowicz,
1997; Hunke, 2001)=S <AZ sl s S92y 2709 W &3 1
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AMe AAFAZE AWl 366m7tA S7FEE FAEAT. Bd 49 W Ha
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Announcement 88MGG—02, Digital relief of the Surface of the Earth, NOAA,
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corrected CORE version 2 — Normal Year Forcing (Large and Yeager, 2008,
http://datal.gfdl.noaa.gov/nomads/forms/core/COREv2.html) At 5 & A}-&3lA( Tt
(Table 1).

2 27ZA F F£&, 98 A8+ Conkright et al., (2002)2] WOA2001
(World Ocean Atlas 2001)#}5.9} Steele et al., (2001)2] PHC (Polar Science
Center Hydrographic Climatology)At89] 19 S o] &394 1, F&5S X33
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Table 1 CORE—NYF.v2 tj7]73A8 &= 5.

Field Variable Availability units
10m air temperature | T_10_MOD | 6 hr by 365 day | Kelvin degree
10m specific humidity | Q_10_MOD | 6 hr by 365 day kg/kg

10m zonal wind U_10_MOD | 6 hr by 365 day m/s
10m meridional wind | V_10_MOD | 6 hr by 365 day m/s
Sea level pressure SLP 6 hr by 365 day Pa
Downward shortwave | SWDN_MOD 365 day w/m?*
Downward longwave | LWDN_MOD 365 day W/m?
Liquid precipitation RAIN 12 month kg/m?*/s
Solid precipitation SNOW 12 month kg/m?*/s
Continental runoff RUNOFF year kg/m?*/s
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