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STUDY OF HYPERSPECTRAL IR ATMOSPHERIC SOUNDING
' WITH AN ACCURATE FORWARD SIMULATION
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Abstract: With a well-developed infrared radiation transfer model KCARTA, the effects of spectral resolution, spectral re-
sponse function shape, spectral calibration accuracy, propagation path and surface emissivity on the detected brightness
temperature for hyperspectral sounding were simulated. The results from forward simulation show: 1) improvement of spec-
tral resolution will increase detectable brightness temperature 2) any uncertainties from internal and external factors will
lead up to much larger brightness temperature difference for hyperspectral sensor than for low spectral sensor. Results can

be taken as the referrence in designing future hyperspectral IR sensors and in developing hyperspectral retrieval algorithm.
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Fig. I Brightness temperature spectrum at top of atmos-
phere in spectral resolution 10 cm ™' (curve A) and 0.5

em™' (curve B)
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Fig.2 Probability of present brightness temperature at
top of atmosphere, from A to D corresponds spectral res-
olution 10, 2, 1, 0.5cm ™'
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Table 1 SRF influence experiments
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R 1 0.8 2.76 -4.85 0.76
iR 2 0.6 5.49 -11.84 1.68
iR 3 2.0 8.66 -7.31 1.66
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Fig.3 SRF influence experiments, A shows 4 shapes of
SRF, B shows BTD spectrum caused by experiment 1
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Table 2 Spectral calibration influence experiments
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K5 1 5% 3.16 -3.29 0.69
R 2 5% 3.06 -2.80 0. 66
iR 3 10% 6.38 -6.21 1.36
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Fig.4 BTD spectrum caused by experiment 1 of spec-
tral calibration accuracy influence
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Fig.5 BTD spectrum caused by slash path (60°view
angle)
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Fig. 6 BTD spectrum caused by surface emissivity,

curve 1 to 5 represents the results from 0. 95.0. 96,
0.97.0.98.0.99
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