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Thermohaline and material circulation originating from coastal polynyas
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In the Antarctic, Arctic, and Okhotsk coastal polynyas, underwater frazil
ice formation occurs down to a depth of 100m under strong cooling, revealed by the detailed
analysis of mooring data. This active underwater frazil ice formation results in much higher ice
production than previously thought. In such polynyas, winter mixing often reaches to the ocean
bottom. Thus, the bottom sediments dispersed by the strong bottom current can be brought up to near
the surface and finally incorporated into sea ice (suspension freezing). This process is a possible
mechanism of iron supply to sea ice, which melts in spring and causes phytoplankton bloom. We have
developed a new algorithm of satellite passive microwave for detection of frazil ice and estimation
of thin ice thickness, using the mooring data as validation data. This provides better estimation of

sea ice production for global coastal polynyas, linked with deep/intermediate water formation.
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