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ABSTRACT

In applying HIRS/2(High Resolution Infrared Radiance Sounder) radiance observations to inverse at-
mospheric soundings, not only the inverse technique is important, but also the atmospheric transmittance of
absorbing gases along the observing path is crucial. Thus, for the purpose of fast computing an accurate
atmospheric transmittance for HIRS/2 channels to remote sense atmospheric parameters (such as sea sur-
face temperature, vertical temperature and moisture profiles), this study develops two kinds of simple atmo-
spheric transmittance models. One is for the absorbing gas whose mixing ratio is constant in the atmo-
sphere. And the other is for that whose mixing ratio is variable.

Atmospheric transmittance varies mainly with the temperature, pressure and amount of the absorbing
gases of the path. This study uses simple arithmetic operations to relate these parameters and the atmo-
spheric transmittance function, and applying scale approximation and energy parameterization to derived
those two simple atmospheric transmittance models. The main absorbing gases of HIRS/2 channels are
CO2 and H20 whose mixing ratio are constant and variable in space, respectively. Therefore, The results
estimated from the CO2 and H2O atmospheric transmittance models of HIRS/2 channels are multiplied to
be their total atmospheric transmittance.

This study selected 20 radiosonde observations of different weather conditions as the model accuracy
checking samples. The results obtained from this study were compared with the determinations by the
LOWTRAN-6 package. The maximum RMSE is about 0.039 occurred on Channel 12. The average RMSE
for all channels is only 0.013. These comparisons reveal its good accuracy of this model. Besides, the CPU
time consumed by this model is 19 times faster than that by LOWTRAN-6 package. This implies the at-
mospheric transmittance model of this study is better than LOWTRAN-6 package for the use in HIRS/2

sounding retrievals.
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