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ABSTRACT: Microwave remote sensing is one of the most powerful tools for monitoring the earth from space. Especially, in polar regions, due to the cloudy weather and limitation of the sun lights, use of both active and passive microwave  remote sensing are necessary for monitoring sea ice. In winter time, the Japan Coast Guard (JCG) is producing sea ice chart of the Sea of Okhotsk every day. Tokai University is providing MODIS images to JCG to support the production of the sea ice charts. However, since the use of optical sensors such as MODIS are limited under the cloudy weather, JCG was also using ALOS PALSAR ScanSAR images when ALOS was active. At that time, the author’s group have evaluated advantages and disadvantages of both MODIS and PALSAR ScanSAR images for sea ice monitoring, and analyzed the ways of fusing MODIS image with PALSAR ScanSAR image. The color composite of MODIS ch1 & ch2 with PALSAR ScanSAR data using HSI transformation was  quite effective for integrating the advantages of the two sensors. As for the passive microwave radiometer, even though the low spatial resolution of the sensor, everyday global coverage is a strong advantage. Over 30 years observation by the passive microwave radiometers from space, namely SMMR, SSM/I, AMSR, AMSR-E, AMSR2, have realized the long trend analysis of sea ice distribution in polar regions. On September 16, 2012, AMSR2 onboard GCOM-W1 observed the Arctic sea ice extent minimum in the history of satellite passive microwave observation. The passive microwave sensors are also effective for tracking large icebergs. By using the daily AMSR-E data, the authors group has identified the detailed trajectory of a large Antarctic iceberg.
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