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Abstract

Analytical experiments to determine the line-of-sight temperature distribution is conducted by using
spectral radiation intensities. For this study, fourteen narrow bands of 25 cm” interval in CO; 43 m
band (2,050 cm™ to 2,375 cm™) are selected. The applied system is a one-dimensional gas slab filled
with 100% CO; gas at 1 atm, Two types of temperature profile are tested; parabolic and boundary
layer types. Three kinds of radiation calculation are used in the iteration procedure for the temperature
inversion; LBL(Line by Line), SNB(Statistical Narrow Band) and WNB(WSGGM- based Namrow Band)
models. The LBL solution shows perfect agreement while some error of temperature prediction is
caused by radiation modeling error when using SNB and WNB models. The inversion result shows that
the WNB model may be used more accurately in spectral remote sensing techniques than the traditional

SNB model.
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Table 1 Computed radiation intensities for the
parabolic temperature profile(the 'measure-
ment' is the LBL results, assuming no
measurement error)

Band center | Measurement WNB SNB
(em ™) (W-envm®-sr) | (%) (%)
2050 0.29542 0.46 440
2075 0.38870 0.50 0.33
2100 0.35000 -2.38 -6.13
2125 0.51000 -1.43 -16.67
2150 1,33063 -0.59 -17.60
2175 3.29052 1.50 -5.28
2200 3.44582 0.27 282
2226 1.63881 0.15 6.82
2250 047427 ~0.44 6.78
2275 0.12893 -0.19 4.80
2300 0.06152 0.39 -0.88
2325 0.05585 0.02 ~0.30
2350 0.05297 0.01 -0.02
2375 0.05386 -0.74 428

Total RMS 343 2854

Mean error 0.25 2.04
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Table 2 Computed radiation intensities for the
boundary layer type temperature profile
(the 'measurement’ is the LBL results)

Band center Measurement WNB SNB
(em™) (W-cm/m?-st) (%) (%)
2050 0.23850 215 -32.19
2075 0.52552 3.86 -18.63
2100 1.34738 -1.2% -0.69
2125 3.46997 0.08 0.66
2150 7.25892 -0.99 0.87
2175 9.59667 081 2.00
2200 595161 -0.36 8.66
2225 1.08982 -2.72 20.20
2250 0.08972 -4.55 393
2275 0.04679 0.13 246
2300 0.03917 0.09 -0.04
2325 0.03680 0.02 -0.01
2350 0.03475 0.01 0.01
2375 0.03303 -0.06 0.49

Total RMS 7.13 4351

Mean error 051 311
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Fig. 4 Results of temperature inversion and comput-
ing time for the parabolic temperature profile

Table 3 The parametric temperatures obtained for
the parabolic temperature profile

True To T,‘ TL
ternp. 400K 1000K 400K
LBL 400.0 999.9 400.0
) 0.0) (0.01) (0.00)
WNB 399.9 999.9 3875
%) 0.02) (0.0 (3.14)
SNB 4017 984.2 2627
(%) (-0.42) (-158) (-15.6)
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Fig. 5 Results of temperature inversion and
computing time for the boundary
layer type profile

Table 4 The parametric temperatures obtained for
the boundary layer type profile

True T, T, T
temp. 400K 600K 1600K
LBL 4000 530.9 1600.0
(9%) ©.0 0.0) 0.0
WNB 3997 6055 1600.3
(%) (0.08) (-0.92) (-0.02)
SNB 4015 5449 15852
(%) {-0.38) (9.18) (0.93)
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