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Table 1 Specifications of RML lidar system

T rans mitter

Receiver and detector

Data acquisition and control

Laser: Nd: YAG type
(CONTINUUM Pow erlite8020)
Wavelength 532 nm
Pulse energy 150 m]

Telescope: Cassegrain type
(Meade 16" Lx200GPS)
Clear perture 400 mm
Field of view Q 3~ 3 mrad

Amplifier: PHILLIPS model777
Gain 50
Bandwidth 200 MH z
Noise 25 BV

Pulse stability £3 5% Filter: Barr Inc A/D Card: CompuScopel610
Repetition ratio 20 Hz FWHM Q 3 nm Sampling rate 10 M Hz * s~ !
Divergence < O 45 mrad Detector: H7680/ H7686 01 Resolution 16 bit
Pulse width 6~ 8 ns Quantum efficiency 20% PC: WS- 855
1 , RML s
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, 16 bit PCl AD
RML
, Nd: YAG >
20 Hz 532 nm s RM L
RML
. . 2 RML
RM L I 400 mm
532 nm s
UHTC, 532 nm z ( M ie
90% Rayleigh ) L3
N 0 3~ 3 mrad s P(z) = Cz_z[Bm(z)+Bp(z)]'
15% 85% , exk — 2J-Z[am(z')+ a,(z )dd (1)
s 4 km ; 0
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S X(z)* exp/- 2(S/ S, - 1).r“a..,(z’)dz’]
Clp(z) - iam(z) * X(Z‘) c ” ) . o ¢ ’ / ” (3)
NERE (S]/Sz)(l..\(z(.)_ 2-[)((1 Jexp/— 2(S81/S, - 1)£C(,,.(z )dz ] dz
. X(z) = P(z)z> Si= a,(z)/B,(z)
> PML
N S] 1) 2
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18
X(z)/B.(z) . 16
, 532 mm By(z¢) 141
R(zc)= 1+ B,(2¢)/Bu(zc) = 1 01 %12.
g 10
3 RML 5 o
6.
RML N
RML N
) 0 _ S
) 10 000 104 102 10° 20 40 60 80 -40 -20 0 20
Extinction coefficient/km~' Relative humidity# Temperature/C
10 min @ (b) ©
RML 30 m Fig 3 Profiles of tropospheric aerosol extinction (a), relative
31 RML humidity(b) and temperature( ¢) on Oct. 27, 2004
2 2004 9 29 s RML
- (PML)
10 km
181
16
141
12
0 = ' - -
g 10 10 107 102 107! 10°
E 8 Extinction coefficient/km™
5 6 Fig 4 Profile of aerosol extinction by RML lidar in daytime
1: Molecule; 2: Aerosol
4
2 3( 9 s 1.5
0 — r v
100 100 10 100 10° km ’
Extinction coefficient/km™!
6 km

Fig 2 The aerosol extinction profiles measured
by RML lidar( line) and PML lidar( dashed)
1: PML; 2: RML; 3: Molecule



1976 26
R R L 5~ 2km
s 7~ 8 km
s 11 km
3 RML ,
32 RML
, RML , RML
R 4 2004 10 15 R
14:39 s
[ 1] ZHANG Cheng chang, ZHOU Wes xian ( s ). Inreoduction to Aerosol( ). Beijing: M eteorologic Press
( : ). 1995.
[ 2] YIN Hong, HAN Zht gang( s ). Acta Meteorologica Sinica( ), 1989, 47(1): 118.
[ 31 SHEN Shae hua( ). Chinese Journal of Atmospheric Sciences( ), 1991, 15(6): 89.
[ 4] LIU Yi, WANG M ingxing, ZHANG Ren-jian( R s ). Climatic and Environmental Research(
1999, 4(4): 406.
[ 5] LIU Qiang, WANG Mingxing, LI Jing, et al( s s , ). China Power Science and T echnology(
1999, 5(3): 17.
[ 6] QIN Min, XIE Pix hua, LIU Jiaw guo, et al( s s , ). Spectroscopy and Spectral Analy sis(
2005, 25(9): 1463.
[ 7] HUANG Zhonghua, WANG Jun-de( , ). Spectroscopy and Spectral Analysis( ), 2002, 22(2): 235.
[ 8] GAO Jian-bo, HU Xin yao, HU Dong cheng( s s ). Spectroscopy and Spectral Analysis(
2001, 21(5): 599.
[ 9] HU Huarling, WU Yong hua, XIE Chenbo( , , ). Research of Environmental S ciences( ). 2004, 17
(I): 59.
[10] XIE Cher-bo, HAN Yong, LI Chao, et al( R s , ). High Power Laser and Particle Beam s(
2005, 17(7): 971.
[ 11] ZHANG Yin chao, HU Huan-ling, TAN Kun, et al( s s , ). Acta Optica Sinica( ), 2004, 24(8): 1025.
[ 12] Kume Hidehiro, Kazuyoshi, Sakai Shiro, et al( s R , ). The Basic T heory and Application of Photonmu lt+
plier( ). Hamamatsu Photonics K. K. Press( : ), 1995.

[13] Frederrick G F. Appl. Opt., 1984, 23: 652.
[ 14] Yasuhiro Sasano. Appl. Opt., 1996, 35: 4941

New Mobile Lidar for the Measurement of Tropospheric Aerosol
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Anhui Institute of Optics and Fine M echanics, Chinese A cademy of Sciences, Hefei 230031, China

Abstract A new mobile lidar system has been developed for measuring tropospheric aerosol. Its main structure and specificat ion
as well as lidar data processing method are described. The results of measurement over H efei city show that this lidar has ability

to gain profiles of tropospheric aerosol day and night, and to manifest aerosol temporal and spatial distributions with high prect+

sion.
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