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Abstract: To study ‘the changing of charaeteristi¢s/and formfttion mechanisms of PM Sﬁn Beijing: dhrmg the last two years; pdrtlculate
matter' concentrations , “weather conditions, | and; alr-ma%s\_]tra]eotorle@ were analyzed durlng severe pollution episodes in fall and finter
2016-2017 fusing roufifie observations and the TrajStat model. Results showed that 13" heavy pollution events, each lasting at least two
ddys,’:octnrred in_Beijing. [Of these, dppr0x1mately 6ly5% qocurrpd in winter, characterized by heavier pollution concentrations and
longer durations ffian fhoss occurring in autumit. A low pressure gradlent high humidity, low surface wind speed, low boundary layer,
and partlcplar terrain™™(i. e. , being surrounded by mountains on three sides) all contributed to the high occurrence frequency of severe
pollutiori.: episodes in autumn and winter. During the pollution episodes, the average ratio of PM,  to PM,, reached 0. 86. The air-
masses during the accumulation stage were mainly transported from the northwest, west, southwest, and southeast of Beijing. The
southwestern and southeastern transmission paths accounted for 21. 6% of the total pollution load. In addition, the WRF-CAMx model
was used to quantitatively analyze the contributions of local and external sources to the concentrations of PM, 5 in Beijing during 16-22
December 2016. Based on this analysis, PM, s contributions notably varied with different air-masses; in the case of southern air-
masses, external sources dominated the PM, ; concentrations in Beijing and local contributions decreased rapidly; in contrast, in the
case of northwestern air-masses, the opposite pattern occurred. Overall, the contribution of local sources to PM, ¢ concentrations in
Beijing varied from 16. 5% to 69.3% during the monitored pollution episodes.

Key words: PM, ; heavy pollution; air-mass trajectories; meteorological elements; WRF-CAMx; regional transport
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Table 1 List of heavy pollution episodes in fall and winter during 2016-2017 in Beijing
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h /hgem™ /pgem~? /pgem~? % /g (m’ +h) !
1 2016-01-01 ~2016-01-03 62 435.4 245.6 276. 4 88.9 14.2
2 2016-10-01 ~2016-10-02 39 211.3 182.2 207. 1 88.0 8.7
3 2016-10-13 ~2016-10-15 61 328.3 209.7 243.8 86.0 19.0
4 2016-11-03 ~2016-11-06 58 322.0 220.6 258.8 85.2 23.2
5 2016-11-25 ~2016-11-26 34 299.3 252.6 344.8 73.3 13.6
6 2016-12-03 ~2016-12-04 35 408.8 261.8 318.8 82.1 21.0
7 2016-12-11 ~2016-12-12 39 237.5 209. 1 239.1 87.5 2.4
8 2016-12-16 ~2016-12-21 130 432.2 272.5 311.0 87.6 13.6
9 2016-12-30 ~2017-01-07 208 505.3 267.8 333.0 80. 4 27.6
10 2017-01-25 ~2017-01-26 38 289.6 203. 4 227.9 89.2 8.7
11 2017-02-03 ~2017-02-04 29 296. 6 267.7 306. 2 87.4 13.5
12 2017-02-14 ~2017-02-15 47 271.1 226.7 234.1 96. 8 9.6
13 2017-10-26 ~2017-10-27 36 189.3 170.3 —b — 6.5
LR 46 270.0 207.1 263.6 83.1 14.2
LSy 74 359.6 244.3 280. 8 87.5 13.8
JENUN 63 325.1 230.0 275. 1 86.0 14.0
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