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Abstract ; .To explore the concentration characteristics of fine particulate matter (PM, 5 ) and its components in a Beijing urban area, PM, . and water-soluble ions,
carhonaceous components, and metal elements were continuously measured online in the Chegongzhuang area throughout 2019. The results showed that the average p(PM, )
in the Befjing urban area in 2019 was 46.7 pgsm >, and the p[ organic matter (OM) ], p(NO; ), p(S027), p(NH," ), p(EC), p(Cl™), p(trace elements), and
p(crustal matter) were 9.1, 11.1, 5.7, 5.4, 1.4, 0.9, 1.6, and 7.3 pg-m >, respectively. The SNA including SO; ™, NO, , and NH, accounted for 47.4% of
PM, &, and the proportion of carbonaceous components was lower than that of the previous results, which showed significant secondary pollution characteristics of PM, 5 in
Beijing. Additionally, the ratio of NO; /SO? ~ was 1. 96, which was obviously larger than that of the previous results. In terms of the characteristics of different seasons, SNA
accounted for a large proportion in all seasons, and NO,  was the main component in spring, summer, and autumn, accounting for 27. 8%, 23.2%, and 23.1% in PM, s,
whereas the concentrations of TCA(OM +EC) and C1™ in winter were 14. 2 pg+m ™ and 2. 1 pg-m ~, which were 2 and 11 times those in summer. The characteristics of
seasonal diurnal variation indicated that all components showed a single-peak distribution of diurnal variation in winter, which was related to the emission of combustion sources
and the decrease in the boundary layer at night. In the other three seasons, the diurnal variation in OM showed a double-peak distribution, and NO,™ was higher from 06;00-
0900 in spring and summer, whereas there were no obvious variations in SO~ , EC, and C1~. With the increase in pollution levels, SNA fractions gradually increased.

During the heavy pollution, the proportion of SO; ~ and Cl ™ increased, whereas the ratio of NO;  /S03 ™ decreased, reflecting the influence of regional pollution. Potential
source region analyses suggested that the air mass from the south-central area of Hebei province contributed most to the high PM, 5 concentrations in the urban area of Beijing.
Furthermore , the high WPSCF value of SO7 ~ in winter was mainly concentrated in the east and southeast, with a wider distribution and a closer distance to Beijing. The PMF
model showed the sources of PM, 5 in Beijing in 2019 as: secondary nitrate, secondary sulfate + secondary organic matter, vehicle sources, dust sources, industrial sources,
and coal combustion + biomass sources, with the contributions of 39%, 24%, 17%, 7%, 1%, and 5%, respectively. Secondary sources were the main source in Beijing, with
a total contribution of 63%.

Key words: Beijing urban area; PM, , ; water-soluble ions; carbonaceous components; pollution characteristics; source analysis
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Fig. 3 Diurnal variations in PM, 5 components during different seasons
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