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Research of atmospheric transfer correction in radiance

measurement: atmospheric transfer correction system
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Abstract: Atmospheric transfer correction is impo rtant to the measurement of target’ s radiation
characteristic. Following the former paper, an atmospheric transfer correction system and the moderate-
spectral-resolution combined atmospheric radiative transfer (CART) code were introduced. The
comparisons of atmospheric correction and horizontal measurement results were presented. The precision
of the atmospheric correction system on middle and long wavelength infrared was evaluated.
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Fig.1 Elements graph of atmospheric transfer correction system

in measurement radiance characteristic of target
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Fig.2 Comparison of atmospheric spectral transmittance measured

by FTIR and calculated by CART on lkm horizonal path
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Fig.4 Atmospheric spectral transmittance calculated by model

on North-west region and response functions on two bands
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Tab.1 Error of atmospheric transmittance correction

on 3—-5mm and 8-12 mm band

Obser-

A Eal Ex i Eat s Ew Total
vation Band

error
angle  /pm A 309 A30% ABK Aa30% A30% A30% g,
)

3-5 1.39 0,53 005 033 014 0.76 3.45

% 8-12 3.23 1.10 0.08 0.06 0.54 0.35 4.59

3-5 213 1.06 0.10 0.42 0.19 0.93 3.97
0 8-12 5.05 224 0.09 0.11 0.70 0.44 6.34
10 3-5 3.86 3.10 0.16 0.57 0.25 1.43 6.00

8-12 1090 6.69 0.10 0.30 0.75 0.71 13.18

Obser-

Eal Ew Ea3 Eat Eas €6 Total
vation Band

error
angle /um A 300, A30% ABK Aw30% AB0% AB0% g,
()

3-5 048 035 0.05 033 0.14 0.76 3.17

- 8-12 1.09 0.74 0.08 0.06 0.54 0.35 3.34

3-5 0.74 071 0.10 0.42 0.19 093 3.34
30 8-12 1.69 1.50 0.09 0.11 0.70 0.44 3.85
10 3-5 1.35 2.08 0.16 0.57 0.25 1.43 4.20

8-12 3.65 4.52 0.10 0.30 0.75 0.71 6.63
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Tab.2 Detected black body temperature and

atmospheric correction error on

3-5 pm band
Aft
Calcula- e
. atmo- Corrected
. tion of . Error of
Setting ~ Apparent spheric  measured
atmo- . atmos
temp calculated heri correction atmos transmit
spheric it-
/T atmos/C P . of transmit-
transmit- tance
tance tempera- tance
ture/ C
80.0 65 0.679 31 0.661 2.7%
120.0 99 0.679 118 0.707 -4.2%

160.0  Saturation  0.679 - - -
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Tab.3 Detected black body temperature and

atmospheric correction error on

8-12 pm band
Aff
Calcula- ter
. atmo- Corrected
. tion of . Error of
Setting ~ Apparent spheric  measured
atmo- . atmos
temp calculated spheric correction  atmos transmit
/T atmos/C  “Phe of transmit-
transmit- tance
tance tempera- tance
ture/ C
80.0 71 0.844 83 0.836 -1.0%
120.0 106 0.844 121 0.836 -1.0%
160.0 139 0.844 157 0.852 0.97%
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