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Fig.1 Schematic diagram of the micro pulse polarization
lidar
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Table 1 System parameters of the micro pulse

polarization lidar

Nd : YAG solid laser

Transmitter

Wavelength/nm 532
Pulse energy/pJ 2
Pulse repetition frequency/kHz 1
Pulse duration/ns 3
Receiver Schmidt-Cassegrain telescope

Diameter/mm 254
Field of view/mrad 0.2
Beam-splitting element PBS
Extinction ratio 500 ¢ 1
Detector PMT. Hamamatsu R3896
Quantum efficiency/( %) 25
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Fig. 3 Continuous observations with scanning in zenith angle for depolarization ratio

of aerosols in Xi'an from December,1-16,2011
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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 uJ 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.

Key words: Aerosol; Depolarization ratio; Micro-pulse polarization lidar



