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Abstract

Atmospheric correction is very important to the accurate retrieval of geophysical parameters from spaceborne L-band
radiometers. In this paper, the L-band upwelling and downwelling radiation brightness temperature and transmittance
above sea surface are calculated using the atmospheric radiation transfer model based on NCEP temperature and
humidity profile data. A regression model, i.e., radiation-vapor model, is established to describe the relationship between
the three atmospheric radiation parameters and the atmospheric water vapor content as well as the sea surface pressure.
Using this model, the atmospheric radiation parameters can be calculated and used to correct the atmospheric effects in
L-band microwave radiometer observation. In order to test the proposed model, the atmospheric radiation parameters are
calculated by this model and compared with the SSM/I water vapor content data and the NCEP surface pressure data.
Finally, the model outputs are compared with the Aquarius satellite data. Results indicate that the radiation brightness
temperature calculated by the proposed model is lower than the Aquarius data about 0.335 K and the root-mean-square
error between them is about 0.086 K after correcting the systematic errors. The atmospheric transmittance calculated
by the proposed model agrees well with the Aquarius data. Besides, the proposed model uses fewer input data and is

faster and more stable than other existing models.

Keywords: L-band, microwave radiometer, atmospheric radiation transfer, atmospheric correction
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