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Characteristics of Aerosol Optical Properties and Their Potential Source in
Hefei in Autumn

OU Jin-ping', LIU Hao-ran'* , ZHU Peng-cheng', XU Heng', WANG Zhuang®, TIAN Yuan', LIU Guo-hua', LI Qi-hua'

1. Institute of Physical Science and Information Technology, Anhui University, Hefei 230601, China

2. Key Lab of Environmental Optics and Technology. Anhui Institute of Optics and Fine Mechanics., Hefei Institutes of Physical
Science, Chinese Academy of Sciences, Hefei 230031, China

Abstract Aerosols directly disturbs the earth’s radiation budget and climate by absorbing and scattering solar radiation,
indirectly affecting the formation of cloud condensation nuclei, and further changing the optical properties. A field study was
carried out using an aethelometer and nephelometer from 5 November to 10 December 2019 in Hefei. Based on the meteorological
data, diurnal variation and wind dependence of the optical properties of aerosols were analyzed. The average PM; ;, aerosol
scattering coefficient (s,,) s absorption coefficient (s,,) in autumn in Hefei were (43£25) pg+ m *, (238.70£161.52) Mm ',
and (32.04417.01) Mm™ ', respectively, and the trend of time variation of ¢, and ¢,, was consistent with PM, ;. The contents
of PM, 5. oy, and ¢, have significant double— peak daily variation characteristics, peaking at 8:00—10:00 and 20.00—21.00,
which was mainly related to traffic emissions and meteorological conditions. The wind dependence of aerosol optical properties in
Hefei mainly reflects that the weather conditions of low temperature. high humidity and low wind are conducive to the
accumulation and formation of pollutants, but the higher wind speed is also easy to transport pollutants around. The ¢,, and o,
were mainly affected by the pollution air mass in the northwest wind direction. Based on the HYSPLIT backward trajectory
model, the spatial characteristics of different transport pathways were analyzed by cluster analysis, and the potential source
contribution method (PSCF) and concentration weight trajectory method (CWT) were used to investigate the potential source
area distribution of Hefei. The results showed that the polluted air masses mainly originated from the northwest of Hefei. The
highest proportion of air masses 1 and 3 were from Inner Mongolia Autonomous Region and Xinjiang Uygur Autonomous
Region. Air mass 2, which contributes more to the scattering coefficient, comes from Baoji City, Shaanxi Province, and air mass

6, which originates from Inner Mongolia, passes through Shanxi, Shandong and Jiangsu Provinces, and arrives at Hefei from the
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southeast of Anhui Province, carrying more pollutants. PSCF larger value was mainly distributed in the northwest and southwest
of Hefei. The high CWT values in autumn in Hefei were mainly distributed in northeast Henan Province, southwest Shandong
Province and North Anhui Province. In particular, Jining city in Shandong Province and Shangqiu city in Henan Province are the
potential sources of air quality in Hefei.

Keywords Aerosol; Wind dependence; Scattering coefficient; Hefei; Potential source region

(Received Aug. 4, 2020; accepted Dec. 29, 2020)

% Corresponding author

3R A I KA 3R 31T )% RIBFYE I E

(HIEZERIESAI2022FMEITESE
B K MR A . 82-68 [ 4h % 4T KD . M90S

Ot 506k 1) 1981 4FRIHl, ENS — Tl CN 11-2200/04, [E BsprifE F 5. ISSN 1000~
0593, CODEN 4. GYGFED. HEWNANATFAAT, K16 IFA, 332 5. A fls 2P EBEEE, hEDEY
oS WERMFR AL, T EBFERYEERE T, AL K2 R REL RIS ERETY . LK
PR R, BIAE N 95 o, 24 1140 o, TP EENE: BOOGENE . 4. hig . 4 AT
TGk RS . WIBOEEE . X SR YOLGIE . BOE RO . SGikkE a r. B N AN G A A 4 Hr 4
W BT AR . TRRIPERESEIR 3. AR R AT UY MR ke . 2B PPk . BFSE T4l . [ ie . 7l
Wik,

OBk 56150 EHTHR4E . . L. BEERy . BB K30, B2, &bk, bt
o S5 A U B B AL . AR RS, HIEET K. NFIGIEF SO RN m A Rk
WA TR

Ot # 563500 ) R E G A AR, P EBEMLFE R A o E RO S B
e mAHECEARB T, P EBEGE G, T ER R SO T, E Y B SCR,  E 2R
AT, R gE E N A CJCR, CNKI, CSCD, SCI, AA, CA, Ei, AJ, P)X, MEDLINE, Scopus % 3k
USSR . AR rp R 2 RO (S BB I A (5 5L T E RO R B2 e I 51 30 R ZE A TR B
gy O 50610 ) #EATILAL . UG B AT RTAE Ol 506 ir) k)T E O E LB
ST W 20170260 5

Obig2: 59618 00 ) 1 E g A E kL.

WG % ;B A E A R R T B . A A NI E AT S Otk 506150 0r) W TItEe R

AR L . Jb i e X e % 76 5 (FBe) .

Oig2 50615904 ) W1l

MR B 2 A% . 100081

BRAHIE. 010-62181070, 62182998

{548 : chngpxygpfx@vip. sina. com

& ks & R4S : g@p2008@vip. sina. com

[ Bik: http://www. gpxygpfx. com






