374 410 Hr ot Vol. 37,No. 10
2010 4 10 A CHINESE JOURNAL OF LASERS October, 2010

XEHS: 0258-7025(2010)10-2526-07

P72 O B AR BRI A M Mb X S Bk 2R 3 51 )2
KB BEREEPE R

fbry #RE A K K & IAN IRk 45K A %

b E B 22 B 2 RO R B IUMBTIE BT 02 bl . P R B RN 50 R S0 % . 23 3 230031)

WE UHH T — SR 2 R-EA BN 2 2 BOCTIRIMBOEE S R AT A2 KU EE . SR T RZN
532 nm RATIE BTG 2 K 1 HBOR R BONE OG5 17 BT E GO 3 32 O B9 R f Ik A R O R %
X FIE 3 DX B K 2 AT IR O 2 PR B EAT T ML L WL 45 2R R L OG  A He R B A B A R B
17O 30Tt VAT R A AR B AT L O B B AR () o B3 O OGS {E D (64, 426, 1) sty MR
KRR EFIME R (51,555, 1) sro MR BN BREE RO H R L8 BB R, ERETRREOLHE XL
R AN TR G LIRS ) B8 5 R DR R a2 o I AL A o s A A A A 0% . TE SRR A F 31T I O T s A% SR UL
S5 R AN UL TR R] — 2 50 9 S0 IR B4 B B P TR LR o A T o e S0 I UL A 90T TR Ok L TR
A3~72 sr 2 [a) . G I{E R 57,9 sy 1A W L AL TE T G 700 i 3 R IS O B IS LS LY

KR  RAOGF U RBOLE R VARG ROLHE B

hE4sSES TNI58.98 XEktRiIRAS A doi; 10.3788/CJL20103710.2526

Optical Properties of Aerosol in Planetary Boundary Layer Measured by
Raman Lidar at Hefei in Summer and Autumn
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(Key Laboratory of Atmospheric Composition and Optical Radiation , Center for Atmospheric Optics,
Anhui Institute of Optics and Fine Mechanics, Chinese Academy of Sciences . Hefei, Anhui 230031, China)

Abstract A Raman-Mie lidar (RML) has been developed for measuring the extinction coefficient, backscattering
coefficient and lidar ratio of atmospheric aerosols. Planetary boundary layer (PBL) aerosols were investigated with
the lidar system during summer and autumn, 2009 at Hefei area. Result shows that during the experiment,
remarkable variety dose no exist in the vertical profiles of lidar ratio, which means vertical distribution of aerosols in
the PBL has a uniform mixture state and the same microphysical properties. Average value of lidar ratio is 64.446.
1 sr in summer, which is a little higher than that in autumn with a value of 51.545.1 sr, this difference may caused
by the change of particle component in the PBL,or the meteorologic factor. Lidar ratio does not change too much in
the same season, especially in autumn. During the experiment, lidar ratio accumulated from 43 to 72 sr, with a mean
value of 57.9 sr, which means particles in the PBL at Hefei area could be polluted continental aerosols.
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Table 1 Parameters of RML system

Laser Nd: YAG
Wavelength /nm 532
Pusle energy /m] 200
Pusle repeat frequency /Hz 20
Divergence /mrad 0.6

Receiver Cassegrain
Diameter /mm 400

Field of view /mrad 2.5

Filter bandwidth /nm 0.3

Data acquisition PMT

Raman data acquisition

Photo counting

Max count rate /MHz 350
Range resolution /m 30
Mie data acquisition A/D
A/D resolution /bit 12
Range resolution /m 30
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Table 2 Statistic of lidar ratio
Date Altitude /km PBL /km AOD Lidar ratio /sr
Jul. 2 0.42~1.32 2.6 0.28 64.2+6.7
Jun. 8 0.42~1.56 2.0 0. 20 72.4%5.7
Jul. 13 0.42~1.56 1.8 0.21 69.048.9
Jul. 16 0.42~1.59 1.8 0.32 66.3+5.4
Jul. 19 0.42~1.59 1.4 0.48 51.846.5
Jul. 25 0.42~1.62 1.6 0. 46 64.8+4.8
Aug. 17 0.42~1. 38 2.7 0.19 65.6413.4
Aug. 25 0.42~1. 26 3.0 0.24 60.9E7.4
Average(summer) 2.1 0. 30 64.4+6.1
Sept. 3 0.42~1.02 1.1 0.18 53.2+2.6
Sept. 5 0.42~0.96 0.9 0.23 55.1£3.9
Sept. 6 0.42~1.14 1.2 0. 26 54.7£2.8
Sept. 7 0.42~1.38 1.3 0.25 58.0E5.2
Sept. 13 0.42~1.14 1.2 0.33 53.1£2.6
Sept. 28 0.42~1.50 1.3 0.15 42.9%+5.1
Oct. 5 0.42~1.29 1.5 0.21 49.743.0
Oct. 6 0.42~1.59 2.4 0. 33 45.4744.0
Average(autumn) 1.4 0. 24 51.5%£5.1
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Table 3 Published lidar ratio values at 532nm

Lidar ratio /sr

Article Biomass Urban/ Clean Non-categorized
Maritime Dust
burning industrial continental aerosol
Kent et al. 1998 50~90
Anderson et al. 2000 55~75 20~30 25~55
Powell et al. 2000 30~40
Miiller et al. 2001 45~75 45~60 20~30 20~25
Miiller er al. 1998 55~95
Ansmann et al. 2000 50~90
Doherty ez al. 1999 20 60~70
Tatarov et al. 2005 Japan 40~65
Tesche et al. 2007 30~45 (Beijing)
Beijing, Xinken 40~55 (Xinken)
Noh et al. 2007 40~75
Korea (59 average)
Chenbo Xie et al. 2008, Beijing 40410 40~60
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