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Numerical smulation analysis for detectability_of Spaceborne lidars

L U Hou-tong, WANG Zhen-zhu, L | Chao, HUAN G W'i,"ZHOU Jun

(National Amospheric Optics Laboratory, Anhui Institute of Optics and FingrMeaghanics, Chinese Academy of Sciences, Hefei
230031, China)

Abstract: In order © study the effect of the technical parametersiofa pacebome amoshere sounding lidar on its aero ol
detectability, amosphere backscattering retumed signals and signalz:noise ratio of sounding signal were numerically analyzed by
making use of app ropriate amoyhere pattem and setting parameters of a pacebome amogphere Lunding lidar The detectability
of a pacebome amogphere unding lidar about dust and, cirfusvas smulated The smulation results revealed that a gpaceborne
amogphere unding lidar’ s horizontal resolution setting™for aerowl detection should be 75km, and its sounding ability for
detecting aerol could achieve the detection requirement at night only and that the horizontal resolution for cirrus and dust
detection should be 7. 5km. The obtained results'effer academic foundation of parameters, setting for manufacture of a paceborne
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Fig 1 Location parameters of pacebome amogphere sounding lidar
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Table 1 .. Prmary/technology parameters of spacebome amospheric de-
tection lidar
parameter value parameter value
filter center
laser ultraNd YAG 532
wavelength /nm
wavelength/nm 532 bandwidth/nm 01
repetition ratio/Hz 20 quantum efficiency/% 30
divergence /mrad 01 receiving trangmission 04
L L detecting plane aviation
emission transmission 0 8 K
horizontal area area
. . detecting up rightness
vertical resolution/m 150 0~500
pan/ km
diameter/mm 500 Ngps /st 500
20 11t
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Fig 2 Phottelectron p ofiles of pacebome amogphere sounding lidar’s de-
tecting channels
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Fig 3 IR of pacebome amosgphere sounding lidar detecting model amos-
phere, 1—nighttime, 100mJ, 20p luse; 2—daytime, 100mJ, 20pluse
average; 3—nightime, 100mJ, 200p luse average; 4 —daytime, 100mJ,
200p luse average
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Fig 4 Extinction profiles of dust of Hefei
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Fig 5 R of gpacebome amogphere ounding lidar when dust is detected
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Fig 6 Extinction coefficient p ofiles of aerwl and cirrus of Hefei
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Fig 7 SN\R of pacebome amogphere sounding lidar when, cirus is detected
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