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Abstract: Aerosols play a key role in climate change and air quality. The quantitative analysis of aerosol’s
contribution relies on accurate measurements of aerosol optical properties and their vertical profiles. The
High Spectral Resolution Lidar(HSRL) has the capability of spectrally discriminating molecular backscatter
from aerosol backscatter by a narrow-band optical filter. Therefore aerosol extinction coefficient and
aerosol backscatter coefficient can be retrieved independently without assumption of the aerosol lidar ratio.
The research on aerosol classification method was conducted based on HSRL technique in this paper.
According to published results of aerosol classification, a classification method based on aerosol optical

properties was given and an aerosol classification look-up table was provided accordingly. Aerosol

I %s B 8 .2016-08-02; f&1T H #§ . 2016-09-05
E4TIH . BE A KR4 (40905005 , 41375016)
YEE ' v XIS L (1980-), 5 | I H 42, Wi, 32 % S R SURTIE PR IOGERN 77 A9 5% . Email:liubingyi@ouc.edu.cn

0411001-1



9Nk TAE

5 4 3

www.irla.cn

% 46 %

extinction coefficient, aerosol backscatter coefficient and depolarization ratio measured by HSRL in

Qingdao during the spring of 2015 were used to classify aerosol types referring to the established aerosol

classification look-up table. The results are consistent with the trajectory model HYSPLIT and aerosol

analysis system NAAPS. Results of case studies demonstrate the method in this paper is capable to

identify different aerosol types properly.
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Fig.1 Diagram of the iodine vapor filter absorption principle
(Measured iodine absorption line is shown as solid thin
line. Molecular backscattered signal spectra with aerosol
scattering included is shown as dashed line. The filtered
transmitted backscattered spectrum is shown as solid

thick line)
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Tab.1 Aerosol classification look-up table

Aerosol type S./st 8, Source
42-55 Liu et al.(2002)™
50 -35% Sugimoto and Lee(2006)"%!
Pure dust 40-58 -33% Burton et al.(2012)"!
43-53 29%-33% GroB et al.(2013)1!
42-58 29%—35% Summary
28-48 17%-23% Xie et al.(2008)!"!
19%-28% Grof et al.(2011)!"
Mixed dust 30-50 20%-35% Burton et al.(2012)"!
46-54 25%—-29% GroB et al.(2013)1!
28-54 17%—-35% Summary
30-60 2%—5% Burton et al.(2012)!")
Smoke 52-86 5%—-9% GroB et al.(2013)1!
30-86 2%—9% Summary
47-75 5%-9% Xie et al.(2008, moderate pollution)!*!
36-52 5%-9% Xie et al.(2008, heavy pollution)!'!
Polluted urban 50-70 <10% Burton et al.(2012)"!
50-62 5%—7% GroB et al.(2013)1!
36-75 5%—-10% Summary
16-20 1%-3% Grof et al.(2011)!"
Marine asrosol 15-25 <10% Burton et al.(2012)!"!
13-23 2% —4% Grof et al.(2013)!"!
13-25 1%-10% Summary
50%—70% Mishchenko and Sassen(1998)1!
30%—45% Sassen and Hsueh(1998)57
Ice particle <30 Sakai et al.(2003)5
-20 50%—-60% Burton et al.(2012)"!
20-30 30%-70% Summary
Water particle <3% Sassen(1974)1®!
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Fig.6 Picture of observation experiment by HSRL (left) and
WACAL (right)
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Fig.7 Intensity distribution of range-square corrected backscattering
signal by HSRL during 19:52—-20:40 on 9 April 2015
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Fig.8 Aerosol depolarization ratio distribution by WACAL during
19:52-20:40 on 9 April 2015
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Fig.9 Profiles of aerosol optical parameters retrieved from five minutes’ pulse accumulation signal at 19:55, 20:10 and 20:35

on 9 April 2015(as the moments shown by the black dashed lines in Fig.7 and Fig.8)
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