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The Simplified Expression of the Radiative
Transfer Equation in the Thermal IR Spectrnm.

by

Masao MORIYAMA*, Youzo AMIKI**
and Takakazu ISHIMATSU*

The simplified expression of the radiative transfer equation in the thermal IR spectrum are made for

the fundamental formulation of the ¢-T separation through the multispectral thermal IR sensor such as

ASTER onboard EOS-aml will be launched at 1998. In the simplification, there are there approximations

are made for the reduction of the unknown variables. The first approximation is the use of the spectrally in-

tegrated Planck function, transmittance and surface emissivity instead of the line-by-line radiative transfer

process calculation. The second approximation is the reduction of the atmospheric radiation term into the

product of total transmittance and the newly defined value named representative atmospheric radiation.

And the third is the simplification of the total transmittance calculation on the basis of the assumption

which water vapor is the only one absorber. From the numerical simulation based on the 4050 kinds of sur-

face/atmosphere/observation conditions, the proposed simplified radiative transfer equation is sufficient

for the ¢-T separation.
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Fig. 1 The Responce function of JPL/TIMS and
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atmosphere.
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Tabel 2 The regression coefficients

Tabell The regression coefficients of the total of the representative atmo-
transmittance estimation. spheric radiation calculation.

ch C, C, C; C, Cs Cs ch b, b,

1 .941 —.769e—01 .480e—01 .987e—01 1.05 .402e—01 1 —.650e—06 .585e+00
2 .957 —.815e—01 .17le—01 .513e—01 1.27 .502e-01 2 —.933e—06 .691e+00
3 .961 —.86le—01 .856e—02 .408e—01 1.40 .439%e~—01 3 —.126e—05 .780e+00
5 .984 —.395e—01 .304e—02 .552e—01 1.51 .234e—01 5 .000e—00 .100e+01
6 .0982 —.324e—01 .509e—02 .782e—01 1.51 .229e¢—01 6 .699e—06 .107e+01
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Table 3 The root mean squere error of the
brightness tmperature estimation.

ch.  RMS[K]
1 2.22e—01
2 2.77e—01
3 3.64e—01
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Fig2 The comparison between the actual and
estimated brightness temperature.
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