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THE THERMODYNAMICS OF SUBSURFACE WARM WATER IN THE ARCTIC OCEAN

CHEN Zhi-Hua, ZHAO Jin-Ping
(Key Lab of Polar Oceanography and Global Ocean Change, Ocean University of China, Qingdao, 266100)

Abstract Subsurface Warm Water (SWW) is a phenomenon frequently observed in the most part of Canadian basins,
which presents a temperature peak under sea ice at the depth of 20 m. A thermodynamically coupled sea ice-upper ocean
column model was developed in this paper to examine the thermodynamics of SWW. Using this model, the SWW was nu-
merically simulated and proved successful. The result is consistent with the observed results. The mechanism of the SWW
formation was proved able to generate by both solar radiation heating and surface cooling. It is verified that the solar ra-
diation is the dominant energy source. Meanwhile, long-wave flux, air temperature, and atmospheric humidity play impor-
tant roles in determining the relative intensity of SWW. As the solar energy would be obstructed from thick ice, SWW is
formed on the areas of thin ice, leads, and still open water. The sumulation result of typical sharp peak of SWW agrees
well with the observational ones. The variation was about 5.0x10 m?s beneath the sea ice, and dropped sharply to
1.0x10°° m%s in subsurface layer, indicating that the peak of SWW was caused by the stratification of halocline.

Key words Subsurface warm water, Couple column model, Solar radiation, Sea ice, Leads, Vertical eddy diffusivity



