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In coastal polynyas, large amounts of heat flux from the ocean to the atmosphere occur, and sea ice is
formed actively. Dense water formed in Antarctic coastal polynyas with the intense sea-ice production is a major
source of Antarctic Bottom Water, which is a key player in the global climate system. To estimate the amount of
sea-ice production in coastal polynyas quantitatively, a thin ice thickness estimation algorithm for AMSR-E is
developed based on a relationship between polarization ratios (PR) of brightness temperatures (TBs) and ice
thickness. In the Antarctic Ocean, landfast sea ice is formed along the coast. Antarctic coastal polynyas tend to be
formed adjacent to fast ice. The AMSR-E ice thickness algorithm possibly mis-classifies fast ice as thin ice,
because the PR values of thin ice and fast ice are similar. Therefore, a fast ice detection algorithm is also developed,
based on a relationship between the horizontally- and vertically-polarized TBs. The spatial resolution of AMSR-E
is about 6.25 km, and the pixel density is four times higher than that of SSM/I which has been used in previous
studies. This advantage is critical for the coincident detection and monitoring of coastal polynyas and fast ice
because their areal extent is fairly small (tens to a hundred kms at most). Sea-ice production is estimated based on
heat flux calculation using the created AMSR-E dataset. The AMSR-E can better resolve the high production area
close to the coast. The AMSR-E dataset presented in this study would give the boundary/validation data of sea-ice
production and fast ice for modeling studies.
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