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Detection of Bottom Aerosols in Urban Area using Micro-pulse Polarization Lidar
SONG Yue-hui, HUA Deng-xin, LI Shi-chun, WANG Yu-feng, DI Hui-ge, QIANG Li-hu

School of Mechanical and Precision Instrument Engineering, Xi'an University of Technology, Xi‘an
710048, China

Abstract:

A portable micro-pulse polarization lidar system with 3D scanner at eye-safety level is developed,in
which Nd:YAG pulsed laser is employed as the exciting source with 2 pJ pulse energy and 1 kHz
repetition rate, to detect the spherical characteristics and distribution of bottom aerosols in urban area.
To ensure high accuracy detection near the earth's surface at the range from 80 m to 1000 m in the
region of high-density aerosols such as northwest region, analog photoelectric detection technique is
adopted. Continuous observations with scanning in zenith angle are carried out for the first time for
depolarization ratio of atmospheric aerosols below 1 km in Xi‘an in winter, the results of depolarization
ratio scanning profiles are obtained and the effect of weather process and state of ground on
depolarization ratio is analyzed. The experimental results show that, the depolarization ratio is around
0.1, where there were no sandstorms during the observations, and the depolarization ratio in certain
regions is relative higher, which are occurred at the crossings of roads without greenbelts. The
experimental results validate the feasibility of the system and will also provide scientific data for
investigating the generation, transmission and diffusion characteristics of urban pollution particles.

Keywords: Aerosol Depolarization ratio Micro-pulse polarization lidar
Wk H 1 2012-02-26 & 181 H 1] 2012-06-26 19 45 Wi & Aii H )

DOI: 10.3788/9zxb20124110.1140

HETH -

[ [ SR FHY 342 (N0.41027004) FIBK V548 20 T RHIFH-4 5 H (No.2010JK759,No. 11IK0909) % )

THARAE# - 4T85 (1964-), W, 200%, T B 9T 07 I 06 T8 18 R AB BRI AR B sk b
A .Email:xauthdx@163.com

fE# A

226 30K -

[1] MAO lJie-tai, ZHANG Jun-hua, WANG Mei-hua. Summary comment on research of atmospheric

aerosol in China[J]. Acta Meteorologica Sinica, 2002, 60(1): 625-634. L%, k%M, FEE. hE KIS

B SRR [3]. 5 % 9],2002,60(1) : 625-634.

[2] ZHANG Xiao-ye. Aerosol over china and their climate effect[J]. Advances in Earth Science, 2007, 22
(1): 12-16. 3/NHL. P E KSR B ILAAERN FIFICLI]. HERE 2 EE R, 2007,22(1):12-16.

31 STONE S S. Observation bv lidar of linear depolarization ratios for hvdrometeorslJl. Appllied

(I IR P S
NGNS =2
b HASC

F Email Alert

b SO
(RPN AT PSS
PR
IR

Ik P R IR O B
b ARERIE

[ SE

b AR

P TR

b KRS
i)




Meteorology, 1971, 10(5): 1011-1017. eresd™
[4] PAL S R, CARSWELL A |. The polarization characteristics of lidar scattering from snow and ice

crystals in the atmosphere[J]. Applied Meteorology, 1977, 16: 70-79. eross™!
[5] PAL S R, CARSWEEL A |. Polarization properties of lidar scattering from clouds 347 nm and 694 nm

[J]. Applied Optics, 1978, 17(15): 2321-2328. erosd™

[6] IWASAKA Y, HAYASHIDA S. The effects of the vocanic eruption of St.Helens on the propertiesof
tratospheric aerosol: lidar measurement at nagoya[J]. Meteorological Society of Japan, 1981, 59(4):
611-614.

[7] SASSEN K, ZHAO Hong-jie, CODD G C. Simulated polarizatio diversity lidar returns from water and

precipitating mixed phase clouds[J]. Applied Optics, 1992, 31(15): 2914-2923. cross™!

[8] SUGIMOTO N, UNO I, NISHIKAWA M, et al.Record heavy asian dust in beijing in 2002: observations
and model analysis of recent events[J]. Geophysical Research Letters, 2003, 30(12): 42-45.

[9] LIU Dong, QI Fu-di, Jin Chua-jia, et al. Polarization lidar observations of cirrus clouds and asian dust
aerosols over hefei[J]. Chinese Journal of Atmospheric Sciences, 2003, 27(6): 1093-1100. X4, BiAE 5, 4>
FetE, 55 A B LA 5 FD AR S IR O LU RO B IR BRI [3]. K <R3 )F,2003,27(6) - 1093-1100.

[10] DONG Xu-hui, QI Hui, REN Li-jun, et al.Application and data demonstration of lidar in sandstorm
observation[J]. Research of Environmental Sciences,2007, 20(2): 106-111. B ¥, A5¥E, B0 % 45 i dR i
DGR IS AEYD A B A EU 23 [91. I 5 R 50151, 2007,20(2) - 106-111.

[11] ZHU Ai-chun, LIU Zhi-shen, LI Zhi-gang, et al.Research and experiments of polarization lidar
system[J].Control and Automation, 2008, 24(1): 49-51. K E %, XBR, 25 G W, % Amdk 06 T & R G K 52
5P [3]. 0k BN LE L, 2008,24(1):49-51.

AT A R AR S

L XUl T s St U A X U o e T P S K 5 /D AR e IS 5 B B DORTAL R S Ak
MEOEE AR e, 2006,35(9): 1435-1439

2. L XS RORES s X e [ R I APD X A I 8 ) 2 BLARI 4 T D 274, 2005,34(12):
1837-1840

3. XEE AR SR EEAE TS ILEEO T A AR R (] 1Ak, 2009,38(1):
5-10

A, ArEM EAlC BRI BA I RRE R IRORL T 4T B A R i ST S D) DA, 2009,38(2):
401-404

5. X EATE A5 AN AR 2K LA IR A I [ Y6 T4, 2007,36(8): 1534-
1537

6. Ll XS0 B Rt X LR BT BRI bt SE i R R 2 O E IR BT L] Ot
T-2£4, 2010,39(2): 279-283

7. ARAR AR K RO O R IA BRI R R AR DI o6 1Ak, 2009,38(9): 2391-2396

8. BHEHAR TIIE T /NOKEU MO A AT BRI 7274k, 2010,39(2): 284-288

9. i X A RER el P ELR-DOP KR LR []- D124k, 2010,39(6): 1132-1136

10, gklk JER HRE A AR -RamanBol dik Rl U BOG AR E D] Ot Tk, 2010,39(7): 1340-1344

MEEPFR GEERC AU AT DT H A ARG AR TR R IR A AR A AT-)

S

X
=
P

WS 46 Hb - |

wiem [ 5192

Xl
s
&=

7 vk

Copyright PO08 by 1224




