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Helicopter-borne observation with portable microwave radiometer
in the Southern Ocean and the Sea of Okhotsk
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Spatial distribution of thin sea ice thickness and its variability is a key to accurate estimation of surface albedo, ocean-
atmosphere heat-fluxes, and rates of ice production and salt-flux. For the validation and improvement of the thin ice thickness
algorithm using the satellite passive microwave data, we have done in-situ observations in thin ice region in the Southern
Ocean and the Sea of Okhotsk, using a helicopter-borne portable passive microwave radiometer same sensor as the satellite
launched Advanced Microwave Scanning Radiometer-EOS (AMSR-E) and Advanced Microwave Scanning Radiometer-2
(AMSR-2). High-resolution helicopter-borne results show good agreement with low-resolution AMSR-E/AMSR-2 results,
within the range of the standard deviation. In the Sea of Okhotsk experiment, the results derived from the helicopter-borne
sensor are fitting to the past thin ice thickness algorithm. In the Southern Ocean experiment, the polarization ratio of 36 GHz
vertical and horizontal temperatures in the Dalton Iceberg Tongue Polynya in October is estimated to be 0.137 in average. This
value does not conflict with past in-situ observations, theoretical models, and thin ice thickness algorithms. We further found
the microwave characteristics of fast versus pack ice, leading to the improvement for the fast ice detection algorithm.
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