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m=0m'=0
M
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ABSTRACT

The radiative transfer equation in a scattering atmophere was solved by the discrete ordinate
method together with complex lower boundary conditions. This model was then used to study the
reflected component of solar radiation in the 4.3um carbon dioxide band. Tlis band, as compared
with the 15um carbon dioxide band, has the advantage of greater sensitivity to vertical temperature
gradients except at lower temperatures and of greater carbon dioxide absorption so that one can
sense higher in the atmosphere. However, due to strong solar reflectivity, the channels in this band
cannot be used to retrieve temperature profiles during daytime. The so-called two-channel method
is often used to correct 4.3pm channel data for the reflected sunlight.

The radiances at the top of the atmosphere were first determined by the model and then
compared with those observed by the 4.3um channel of the HIRS/2 aboard the NOAA satellites. Tt
is found that they are in good agreement for zenith angels less than 45°. However, the error would
increase as the zenith angles become larger than 45°. It seems that this kind of systematic errors is
due to the difference between the model atmosphere and the real atmosphere. We also investigated
the validity of the two-channel method. As is expected, there are some differences between the
reflected component of solar radiation computed by the model and two-channel method. They are
due to the fact that the multiple scattering processes in the atmosphere are not taken into account

in the two-channel method.

Key words : Radiative transfer model, Reflected sunlight, Two-channel method.



