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Varlation Characteristics and ‘Potential S,mirces of the MLt. Haltuo Aerosol Chemical

Comp0s1t10n in Different Pollution Processes During Winter in Beijing, China

ZHAO De-longl‘2‘3, WANG Fei'** | LIU Dan-tong*, TIAN Ping'*~*, SHENG Jiu-jiang' >, ZHOW Wei'-**, XIAO Wei'**, DU Yuan-
mou' >, LU Li’, HUANG Meng-yu'-** | HE Hui'** | DING De-ping'-*~*

(1. Beijing Weather Modification Office, Beijing 100089, China; 2. China Field Experiment Base of Cloud and Precipitation Research in North China, China Meteorological
Administration, Beijing 101200, China; 3. Beijing Key Laboratory of Cloud, Precipitation and Atmospheric Water Resources, Beijing 101200, China; 4. Department of
Atmospheric Sciences, School of Earth Sciences, Zhejiang University, Hangzhou 310027, China; 5. Beijing Meteorological Information Center, Beijing 100089, China)

Abstract; In order to investigate the chemical composition and source apportionment of aerosols during winter in the Beijing-Tianjin-Heibei region, the particular matter (PM)
and aerosol chemical composition at Mt. Haituo were observed by using a GRIMM 180, a single-particle soot photometer (SP2), and a high-resolution time-of-{light aerosol
mass spectrometer (HR-TOF-AMS) from December 28, 2020 to February 3, 2021. Combining these observations with meteorological data and the HYSPLIT model, we
calculated the potential source contribution factor ( PSCF) and concentration weighted trajectory (CWT) and analyzed the temporal evolution and potential sources
apportionment of PM and aerosol chemical composition under different pollution processes. The results showed that the dust storm process mainly affected PM,, and PM,  in
Mt. Haituo during the winter and had a small impact on PM, ; by contrast, haze pollution mainly affected PM, . Chemical components of aerosol accounted for 85.0% and
73.4% of PM, on clean and haze days, respectively, but only 47.4% of PM, in dust storm processes. NO; was the chemical component with the largest mass concentration
in haze, accounting for 25.2% of PM, ; black carhon (BC) had the largest mass concentration on clean and dust storm days, accounting for 24. 1% and 12.8% of PM, ,
respectively. The median diameters of BC were 209.7, 207.5, and 204.7 nm on clean, dust storm, and haze days, respectively. D /D, was 2. 15 in haze pollution, which
was 1.38 and 1. 39 times that on dust storm and clean days, respectively. Diurnal variations in PM and aerosol chemical Lomponents were different during the different
processes. PM,, and PM, shad high mass concentrations at night and low mass concentrations during the daytime on clean and dust storm days and had a unimodal distribution
with a peak at 14;00 in haze. Diurnal variations in chemical composition had a unimodal distribution on clean days and a himodal distribution on dust storm and haze days.

The chemical compositions of the BC coating layer were different under different processes. The coating layers of BC were mainly NH,NO, , (NH, ),80, , and organic matter
on the clean, dust storm, and haze days, respectively. The distribution of potential sources of PM, and its chemical components were different under different processes. The
high-value area of the potential sources was mainly concentrated in the Beijing-Baoding-Shijiazhuang-Yangquan area in the southwestern portion of the site during dust storms

and was mainly concentrated in Yanqing, Huailai, and Changping in the areas around the site during haze.
Yrim B #: 2021-06-01; 1T HH: 2021-06-15

EE&TH: ERE LN TRI5H (2016 YFA0602001 )
fEERA . &l }L( 1984 ~) 3B i, ER T AR s FBAIE T 0N S , E-mail: zhaodelong@bj. cma. gov. en
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Fig. 9 Source region of PM, and chemical components of aerosol identified by CWT on clean days
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