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Analysis on atmospheric transmittance characteristics
in middle infrared (3 ~5 pm) spectrum
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Abstract: The atmospheric transmittance is an important parameter affecting the solar radiation and surface thermal ra-
diation. Based on MODTRAN radiation transfer model , the atmospheric transmittance in middle infrared ( MIR) spec-
trum and the influences of atmospheric molecules and aerosol particles were analyzed in detail. Combined with six
channels of MODIS set in MIR , the influences of absorption gases on channel transmittance were discussed respective-
ly. The results show that water vapor and uniformly mixed gases are the two major factors causing the atmospheric
transmittance attenuation. MODIS channel transmittance is strongly related to spectral response function band width
and absorption band of atmospheric molecules.
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spectrum in tropical atmospheric model
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Tab. 1 Channels of MODIS set in middle infrared

flizzs L pm HUGIER wm GRS/ (W - m ™2 - pm - sr ) NEAT/K EEAE
20 3.660 ~3.840 3.750 0.45(300 K) 0.05
21 3.929 ~3.989 3.959 2.38(335 K) 2.00 B B
WK/ = 2
22 3.929 ~3.989 3.959 0.67(300 K) 0.07
23 4.020 ~4. 080 4.050 0.79(300 K) 0.07
24 4.433 ~4.498 4.465 0.17(250 K) 0.25 -
KA BE
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Tab.2 Average atmospheric transmittance of different atmosphere models and some absorption gases

KA T TH0 Tos T uniformly mixed gases TNy T Water Continuum
1976 US standard 0.489%4 0. 7565 0.9912 0.7589 0. 9295 0. 9546
Midlatitude Summer 0.4177 0. 6748 0.9913 0.7585 0.9312 0.9033
Midlatitude Winner 0.5324 0. 8059 0. 9903 0. 7604 0.9272 0.9718
SubArctic Summer 0. 4558 0.7187 0. 9908 0. 7609 0. 9304 0.9319
SubArctic Winner 0.5847 0. 8630 0. 9903 0.7620 0. 9257 0. 9865
Tropical Model 0. 3807 0. 6327 0.9929 0.7570 0.9315 0. 8635
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T = THy,0 X T uniformly mixed gases (2)
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Tab. 3 The relationship between superposition

transmittance — 7' of water vapor and uniformly mixed

gases and the average atmospheric transmittance — 7

T=axXx7 +b
KA R

a b
1976 US standard 0.9071 -0. 0069 0.9701
Midlatitude Summer 0. 8945 -0.0117 0. 9654
Midlatitude Winner 0.9113 -0.0053 0. 9680
SubArctic Summer 0. 9000 -0. 0096 0.9679
SubArctic Winner 0.9183 -0.0039 0. 9652
Tropical Model 0. 8854 -0.0138 0.9610
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