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Uncertainty analysis of aerosol wavelength exponent
m easured by Raman-M ie lidars

YAN Shun-sheng, HU Shun-xing, H UH uan-ling ZHON G Zhi-qing
(Center of Amospheric Optics Anhui Instiute of Optics and FineM echanics Ch inese A cademy of Sciences H efei 230031, Ch ina)

Abstract In order to mprove the measuring accuracy of aewsol wavekngh exponent measured by RananM ie ldar
(RML), the uncertainty propagation ©6mu kb was used to analyze the uncertainty in detail The uncertainties of signal transm iss on
mto and assumed scattering ratb R, were calculated based on the data measured over the west suburb of the ciy of Hefei
Canm only below 6km, assuning the rlative uncertainty of reference valie of the scatterng ratb R, was dfined by the difference
betw een the reference and real vales the uncertainty of the signal and the transn sbn mtio was less than 30 and 4o
respectively The analytical results showed that the rtainty of aemwsolwavelength exponent could be reduced by mcreas ing
pulsed laser energy probnging signal colkcting tm@;more accurately dam arcating assumed R .
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Fig 1 Profiles of aersol scattering ratio and uncertainty of signal transn is

sion ratih asumed R, and wavelength exponentby RM L during the
nighttine in 2007-05-20
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Fig 2 Profiks of aersol badkscatter coefficient and wavelngth exponent
detected by RML during the nighttme m 2007-05-20

355mm
2b , 2 2m 4km ,
., 195km 6kn ,
1 47 Q S5¥m
Lo, 2 .
4
. RM L
, R.

[1] OKADA Y, MUKAI S SNGH R P. Changes i am ospheric aerf&ol pa
ram elers after Gu prat earhquake of January 26 2001 [ J|. Advances in
Space Researdy, 2004 33( 3): 254-258

[2] WANGY SXN JY,LIZhQ et al Aod and angstran paran eters of
aerosol observed by the Chinese sun hazem eter New otk fran august to

decan ber 2004 [ J]. Env ionm ental Science 2006 27(9): 17031710
( in Chinese).

(T4 % 6721 )



672

2008 12

o) AB 0 L) ,

, AL
AL =
|as.aLl+ (L5 apl+ RS, AL+ 8.0, AR
RS+ (S,

(9)
1 , 2
,A=0642 AR=37x10" B=00953 AR=
55%x10 ", Li=L,=Q 3m AL = AL,= 1 78mm,
, (9)
AL= 1 79mm

CCD( 1 06Hm )

1 06Hm

1. 06Mm

(1

[2]

[3]

[4]

[3]

[ 6]

[7]

[8]

) CCD

WANG W, CHEN H X h hbiting nose of light spot image [ J]. La
ser Technobgy, 2007 31(1): 5556 ( in Chinese).

GONGH P, LUZhW, LN D Y. CCD digital m age preprocessing in
m easuran ent of laser bean mtensity distrbution [ J]. Joumal of Laser
Optoelectronics® Laser 2007 18(1): 125126( in Chinese).

WANG ChY, LI JSh Detection of kser sopt drift [ J]. Joum alofAp
plied Optics 2007 28(2): 205-207( in Chinese).

WAN D A. The technobgy of high accurracy m easurem ent using laser
bean as a straight [M ]. Beijing N atonal Defence Industry Press
1999 2-12( in Chinese).

WANG Q Y. Application technobgy of CCD [M]. T anji: T ianjin U-
niversity Press 2000 120-147( in Chinese).

Z0UW ] ZHU GL, WU X B. Anglk measuring systan of laseron ar
ray CCD [ J]. Opto- electionic Engineering 2006, 33(10): 9294 ( in
Chinese).

W YGDIX LU Zh Y. M athod of taget laser reflectivity m easure
ment[ J]. Chinese Joumal of Scientific Instument 2006 27 (6 ):
12151216( in Chinese).

MO ChQ, WANG B, FUM Y. Real tine image trackng systan fr
mov ing targets by CCD [ J]. Infrared and Laser Engineering 2005, 34
(3): 310-313( in Chinese).

[9] HULT, IU XK JN JK, et al Laser faicuh measuranentw ith CCD
, [ J]. Laser Technology, 2001, 25( 2): 154-155( in Chinese).
"\
N>/
(L% 669M )
[3] ZHAO X J CHEN Ch H, YUAN T, et al Lanzhou aersol optical 2006 30(3): 232-234( in Chinese).
depth inw inter and their reltion with vebility [ J]. P lateau M eteor [7] COLLINS RI, BROWN K P, GARDNER C S Pohr stratospheric
obgy, 2005 24(4): 617-622( in Chinese). chuds at the south pole n 1990s lidar observation and analysis [ J].
[4] BAIY B SHIGY,KOIMH IT, etal Lidar observations of amospheric Joumal of Geophysical Research 1993, 98( 1): 1001-1010Q
aerowl properties over Lhasa [ J]. Chmese Joumal of Atmospheric [ 8] KLETT J Stabk analytical mversion solution fr processing lidar re
Sciences 2000, 24 (4): 559-567 ( in Chinese). ums [ J]. ApplOpt 1981 20(2): 211-220
[ 5] WHIEMAN DN, MELFIS H, FERRARE R A. Ranan lidar systan [9] RUSSEL P B, SV BSER T ] M CCORM KK M P. M ethodo bgy for er
for hem easuram ents of water and aersols n the earth’ s am osphere ror analyss and sinulaton of lidar aeroso Imeasuraments [ J]. Appl
[ J]. ApplOpt 1992 31(16): 3068-3082 Opt 1979, 18(22): 37833797
[ 6] ZHONGZhQ, ZHOU J SUN DS etal. Thereseard of enoranalysis [10] YN H. Amospheric radiaton basic [M |. Beijing M eteorobg ical

and sinulaton of aerosol detected by MPL [ J]. Laser Technology

Press 1993: 144-145( in Chinese).



