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Ice surface temperature (IST) has been an important observation target from space not only for
calculating radiation budget but also for estimating the production of thin ice thickness in the cryosphere.
In particular, the latter is important for assessing the amount of dense water with high salinity produced
under newly formed thin ice. In this study we developed an algorithm for estimating IST and emissivity
simultaneously using a semi-empirical emissivity model which can simulate the dependence of spectral
emissivity on the surface snow/ice type and exitance angle. In this analysis we neglected the effect of
water vapor absorption in the atmosphere and applied the algorithm to the data of AHI sensor onboard
the Japanese geostationary satellite Himawari-8. Channel 13 (center wavelength: 10.4 um) and 15 (12.4
um) were used for the retrieval. The results show that emissivity as well as IST seemed to be successfully
retrieved over the Okhotsk ice areas (but not validated with in-situ data). From the retrieved emissivity
image, the area of thin sea ice such as nilas were easily determined. In addition, from the comparison with
the case using a fixed emissivity for all snow and ice type, possible error in the IST retrieval with the fixed
emissivity could be estimated to be up to a few Kelvin, which is due to the low emissivity of thin sea ice
and the large viewing zenith angle of AHI around 60 degrees when observing the area of Okhotsk Sea. The
same approach can also be applied to the data of polar orbit satellite such as the coming Japanese
satellite mission “Global Change Observation Mission-Climate” (GCOM-C) to be launched in 2017.
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