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Optical properties of aerosols detected by Raman-Mie lidar at Xi’an in summer
SONG Yuehui, LU Leilei, WANG Yufeng, LI Shichun, XIN Wenhui,
YAN Qing, LIU Jingjing, HUA Dengxin
(School of Mechanical and Precision Instrument Engineering, Xi’ an University of Technology, Xi’an 710048, China)
Abstract: The optical properties of aerosols at Xi’an in summer are detected by Raman-Mie lidar,
with the spatial-temporal changes of extinction coefficient, backscatter coefficient and lidar ratio
under different weather conditions analyzed. Experimental results show that after rainfall the ex-
tinction coefficient of aerosols decreases with altitude between 2 km and 5 km, and that when the
altitude is greater than 5 km, the extinction coefficient tends to be stable. After rainfall, the ex-
tinction coefficient of aerosols at low level is larger than that before rainfall, and the lidar ratio of
aerosols above 3 km is smaller than that before rainfall. The possible reasons for the phenomenon
are the aerosols deposition and the increase of water vapor density at low level caused by rainfall.
Statistical results show that, in sunny and cloud-free days, between 2 km and 3 km, the extinc-
tion coefficient and the lidar ratio are all relatively stable, with the extinction coefficient between
0.2 km ' and 0.3 km™', and the average value of lidar ratio about 50 sr. Between 3 km and 5
km, the extinction coefficient and the lidar ratio decrease with the increasing altitude. Between 5
km and 8 km, the extinction coefficient and the lidar ratio tend to be stable, and the average value

! and 20 sr respectively. So there are

of extinction coefficient and lidar ratio are about 0. 05 km
still traces of aerosol particles within this range. Finally, the lidar ratio of water cloud is about 17
sr during the experiment.
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Fig. 1 Optical properties of aerosol at Xi’an before and after strong rainfall
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Fig. 2 Optical properties of aerosols at Xi’an when it is sunny and cloud-free in summer
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