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Effect of cloud on the target-background contrast

WANG Yi, FAN Wei, CHEN Xiu-hong, XU Qing-shan, RAO Rui-zhong
(Laboratory for Atmospheric Optics, Anhui Institute of Optics and Fine Mechanics, the Chinese Academy
of Sciences,Hefei 230031 , China)

Abstract : Target -background contrast is one of the important parameters for indentification of target
in space.Since cloud covers about 50% the ground surface and has important influence to the radiation
transfer, it is necessary to taking into account the influence of cloud in the computing process of the target-
background contrast. In the paper, the effect of the optical properties of cloud on the target -background
contrast is analyzed based on the plane parallel assumption and the probability of cloud free light of sight
(PCFLOS).
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Tab.1 Physical and optical characteristics
of typical cloud

Base Thickness Horizontal
Famil Cloud ft .
y LUt titude/km  /km extent/km
High Cirrus 6.0~10.0 0.2~3.0 102~103
level Cirro cumulus 6.0~9.0 0.2~1.0 10~102
GOkm) o srams 5.0-9.0  0.5-5.0  102-103
Mid level Alto-cumulus 2.0~6.0 0.1~0.8 10~102
(2~6 km) Ajto-stratus  3.0~6.0  0.5-3.0 102~103
Strato-cumulus 0.4~2.0 0.1~-1.0 10~103
Lower
level Stratus 0.1~0.7 0.1~1.0 10~103
(<Zkm)  ibo-straws 0.1-1.0  1.0-10.0  102-103
Vertically  Fair WX
developed  cumulus 0.8~2.0 0.3~5.0 1.0~10.0
(base>2
Cumulo -
km top< TUMUO 0.4-15  0.5-12.0  5.0~50.0
11 km)  nimbus
Typical i i _
ypi Average Ty;.uca% Typical back
. droplet extinction scatter coeff -
Family . droplet . . gl
density ) coefficient/  jont/mster
radius/pm o
no/cm® m?lat]lpum atl pm
Ice crystals  Ice crystals 1.0E-4 1.0E-6
High
level Ice crystals  Ice crystals 2.0E-4 2.0E-6
(> 6 km)
Ice crystals Ice crystals 2.0E-4 2.0E-6
Mid-Jevel 450 5-~7 1.7E-2 1.5E-3
(2~6 km) 450 5~7 1.1E-1 5.0E-3
Lower 350 5~7 4.7E-2 2.1E-3
level 300 2~5 1.0E-1 4.6E-3
(<Zkm) 535 7-8 13E-1  6.5E-3
Vertically
developed 3% 6-11 2.2E-2 1.0E-3
(base>2
km top<
11kmy 70 1~103 4.4E-2 2.2E-3
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