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Atmospheric Correction in the Measurement of Infrared Radiance
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Abstract:  The radiance measured in atmosphere is affected by the atmosphere. In order to obtain the
original radiance of a target, the atmospheric transmission correction should be performed. The basic theory
for atmospheric correction in the measurement of infrared radiance of target is introduced. Some methods
for obtaining atmospheric transmittance are given, and the accuracy of atmospheric correction in infrared

measurement is discussed.
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Fig.1 The spectral transmittance among 1~3 ym, 3~5 pm, and 5~12 pym wavelength regions in Beijing

area (a) elevation of 10° (b) elevation of 30°. The dotted lines in the diagram represent atmospheric windows

at 3.7 pm and 10.6 pym
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Table 1 The brightness temperatures observed on the ground in Beijing with various wavebands and various

target temperatures

WEENE  1~3pum 3~5pum 8~12 ym 3.7 pm 10.6 pm
HizRE (K) (Av=26 cm™') (Av=10 cm™1)
0.324 0.237 0.527 0.651 0.835
220 193.2 195.0 203.2 214.8 213.5
300 255.6 258.1 267.9 290.4 288.1
400 335.4 334.6 343.7 383.1 379.6
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Fig.2 The device for measuring atmospheric transmittance
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Fig.3 Comparison of measured transmittance with calculated transmittance
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Table 2 The errors of atmospheric transmittance induced by the measurement errors of atmospheric
parameters in somewhere of the northwest of China

(observing zenith of 80°, from ground to the top of the atmosphere)

1~3 uym  3~5 pum 8~12 ym

KK +30% —-3.31% -7.01% —8.8%
HE +10% -0.0003% —0.19% —0.78%
TEem +10% —0.22% -0.28%  —0.32%
SHB +30% —7.07%  —2.08% —2.46%
BoEN —-10.4% -934% -12.1%
1~3 pm  3~5 pum 8~12 ym

K& —-30% 4.46% 9.48% 8.3%

a5E -10% 0.00025%  0.199% 0.85%

g8k —-10% 0.23% 0.29% 0.33%

s5HEBE —30% 7.77% 2.13% 2.56%

BEa 12.8% 12.4% 12.3%
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Table 3 The errors of atmospheric transmittance
induced by the measurement errors of atmospheric
water profiles with the yearly-average atmospheric
model in the area
(observing zenith of 80°, from ground to the top of

the atmosphere)

1~3 pm  3~5 pm  8~12 ym
K&K +10% —-1.19% -2.53% —2.85%
-10% 1.31% 2.79% 2.80%
+20% —2.29% —4.86% -5.8%
—20%  2.718% 5.92% 5.57%
+30% —-3.31% -7.01% -8.8%
-30%  4.46% 9.48% 8.3%

k4 Bk rR L AKAESRHHIREBAKAR
SERFHRENT
(LR X TR A 80°, d 3| X X, TH)

Table 4 The errors of atmospheric transmittance
induced by the measurement errors of atmospheric
water profiles with the average July atmospheric
model in the area
(observing zenith of 80°, from ground to the top of

the atmosphere)

1~3 pm 3~5 pum 8~12 ym
K&K +10% -1.34% —-3.06% —8.01%
-10%  1.49% 3.42% 8.22%
+20% -—2.60% —590%  16.01%
-20%  3.16% 7.28% 16.5%
+30% —-3.74% —8.44% —23.5%
-30%  5.03% 11.7% 24.8%

k5 BIEREABRESIFREIMUERESE
RFZEGTA (FRYVER, e@RILA 23
km & LB KT A 80°, e d B K R, TH)
Table 5 The errors of atmospheric transmittance
induced by the measurement, errors of atmospheric
aerosol profiles in the area (desert aerosol model,
surface visibility 23 km, observing zenith of 80°,

from ground to the top of the atmosphere)

1~3 pum 3~5pum 8~12 pm
smp +15%  —-3.62% —-1.05% —-1.24%
-15%  3.79% 1.06% 1.27%
+30% —7.07% —2.08% —2.46%
-30%  7.77% 2.13% 2.56%
+50%  11.4% 3.45% 4.05%
-50%  13.4% 3.58% 4.33%
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