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Abstract

Sea ice has large impact on climate changes.  An accurate retrieval of the spatial  and temporal
distribution  of  sea  ice  is  thus  essential  to  understand  and  predict  the  weather  and  climate.  In
PHAROS group, we produce daily ice maps of the Arctic and the Antarctic by ARTIST Sea Ice
algorithm ( ASI), which uses the brightness temperatures ( TB) measured at 89 GHz of AMSR-E
( 2002 - 2012) and AMSR-2 ( 2012 – present). Due to the high frequency, ASI has a higher spatial
resolution  than  other  algorithms that  use low frequency channels,  but  is  more  sensitive  to  the
atmospheric impact. In this study, we correct the atmospheric impact on the TB measured at 89 Ghz
for sea ice retrieval in the Arctic using ASI algorithm.

The correction is carried out by simulating TB contributed by atmosphere with a linear forward
model. ECMWF data, co-located with AMSR-E measurements, are used as the atmosphere profiles.
The  included  parameters  are:  total  columnar  water  vapor,  wind  speed,  liquid  water  path,  skin
temperature and 2 meter air temperature. To test the effect of correction, two sets of validation data
produced by ESA project Sea Ice Climate Change Iniatiative are used: the satellite measurements
over validated open water sites, and that over validated fully ice covered sites.

To assess the atmospheric influence on brightness temperatures at 89GHz, we simulate TBs at both
polarizations with varying atmospheric parameters of typical values in test regions. The TBs vary in
different trends to different parameters, while the polarization difference decrease overall.

The effect of correction is  evaluated by the reduction in the standard deviation of TBs at  both
polarizations, of the polarization difference, and of the retireved ice concentration. Open water and
ice surface react differently to corrections. In general, corrections ahve larger impact on open water.
For open water, the most effect single correction is water vapor, while the best combined correction
is water vapor, wind speed and skin temperature.  For fully ice covered surface,  the best single
correction  is  skin  temperature,  whereas  the  best  combined  correction  is  water  vapor  and  skin
temperature.  After correction,  the standard deviation and bias of the retrieved ice concentration
decrease substantially, especially over open water.


