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Study for Measurement of Lidar Constant

CAO Kai-fa'? ,WANG Shao-lin'* ,WANG Zhen-zhu'** ,XIE Jun'
SU Jia' ,ZHAO Pei-tao' ,HU Shun-xing'
(1. Anhui Institute of Optics and Fine Mechanics,Chinese Academy of Sciences,P. O. Box 1125 ,Hefei 230031, China;
2. Graduate School of The Chinese Academy of Sciences,Beijing 100039, China)

Abstract: A new method is presented to determinate lidar constant. Under the condition of homogenous horizontal at-
mosphere , the lidar constant can be calculated with transcendent knowledge about lidar ratio and American atmospher-
ic mode. The source of error is analyzed and the biggest relative error of lidar constant caused by lidar constant error is
lower than 12.27% theoretically. Finally lidar constant determinated with lidar returning signal is 600668. 2 sr + km’
and its standard deviation is lower than 13% . The good consistency of result in different time indicates the feasibility

of the method. The achievement of lidar constant can be offer convenience for retrieve of aerosol in lidar equation and

evaluation of lidar system.
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Tab.1 the specification for mobile lidar system
Name of unit Technical parameter
Model ; Brilliant B, Quantel Co.
Pulse energy :300mJ@ 532 nm;
Nd:YAG Laser
Repetition rate ;20 Hz;
Angle of divergence:: <0.5 mrad
Telescope Cassegrain : $300mm
PMT Model ;9214 B ; Efficiency :25%
Amplifier Model ; Phillips 6954 ; Gain ;20
A/D 10M,16bit
CWL:532nm:FWHM ;0. 5nm
Filter
T: >60%
A
/ /
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Fig.2 schematic of mobile lidar system

4 HHEER

FA112005 £ 9 A 7 S JL R M XK AR E 2
TTKRFEBITE, SRRy, RER & &
R FATEBCT B R AR 9 P9 2508 , 155 2
2000 Wk LR, il 3 frn. FRHUE T H
RES. MIVEANERESHENENERE
5,05 B E I 10 ~ 15km X #9155 F B {H.
RJE A _ BV PR TR IR T 23k
R BOR 5 1 BN &R Bl 3K (6) TR R, R O
Ja B EE A 308, [ 4 BRI RSB MBOLE
R REEE A . 7E(1.5 ~2.3)km B T RS




432 #ot 5 4 sk

H38 B

B BB, B AFRATIUX — BE#E AT F 3. B4R
Rl 2 B BOE 8 28 W B0 45 R A LB I — 3L
P, A T AT B AT

2.5 1

=
=}
!

distance/km

e
o
1

e
=}

IXe® 1Xe® IXe' I1Xe' IXe® 1Xe®
return signals/a. u.
B3 WL 532nm b ES
Fig.3 signals of lidar at 532nm
3000 1
2800

2600 4
-]
-
3 24004
Q

— 2005-09-07 11:09
- - - 2005-09-07 19:04

=

8 2200

1]

5 2000
1800 4

1600 {

0.0 :l 0)2 10° ’8 O)I( 10° ' 1. 2;( 106' 1.6;( 10° 2.0'X106
lidar constant
B4 KPESHERRINBOEE A BEER 6
Fig.4 distribution of lidar constant vs distance

calculated with signal of horizontal direction
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Tab.2 the value and statistical error of lidar constant

LR 20 25 30 35 40

Lidar constant | 499587 | 551932 | 602422 | 651161 698239

Statistical error | 29763 32557 34876 37011 38977
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