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Abstract; In recent years, China’s air quality has been improving, and the concentration of atmospheric particulate matter has
decreased significantly. In this study, the pollution characteristics and trends of two typical representative cities ( Beijing and
Chengdu) were analyzed. The geographical locations, pollution emissions, and meteorological diffusion conditions of the two cities were
compared, to evaluate the relative contribution of meteorological conditions and pollution reduction regulations in decreasing fine
particulate matter (PM, ;) concentrations. The results showed that the number of heavily polluted days and pollution episodes in
Beijing and Chengdu decreased significantly from 2013 to 2018, and the concentration of SO, and PM, s decreased substantially.
Compared to 2013, SO, concentration in Beijing and Chengdu has decreased by 77. 8% and 70. 9%, whereas PM, ¢ concentration has
decreased by 42. 7% and 48. 5%, respectively. The largest reduction appeared in winter, when PM, ; decreased at an annual rate of
13.5 wg+-m ™’ for Beijing and 14. 1 wg-m ~ for Chengdu. During the study period, the wind speed in Chengdu was less than that in
Beijing, temperature was approximately 3°C higher, and static wind in winter was more frequent. A significantly lower mixed-layer
height, atmospheric capacity index, and ventilation coefficient in Chengdu resulted in more unfavorable atmospheric diffusion
conditions. The static and stable weather index and the environmental meteorological index (EMI) also showed that the atmospheric
diffusion conditions were better in Beijing than in Chengdu. The EMI of the two cities showed a decreasing trend during the study
period, and the decline in EMI in Chengdu was the most significant in 2018, indicating an evident improvement in meteorological
conditions. In 2018, emission reductions are estimated to have contributed 33. 5% and 24% to the decrease in PM, ; in Beijing and
Chengdu, respectively, and meteorological conditions contributed 7.2% and 11. 1% to the reduction in these two cities. In winter,
emission reductions respectively contributed 31. 7% and 32. 5% to reduction in Beijing and Chengdu, while meteorological conditions
made a larger contribution.

Key words : pollution characteristics; trend of change; contribution to PM, ; decrease; stable weather index (SWI) ; environmental
meteorological index( EMT) ; Beijing; Chengdu
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Fig. 1 Distribution of environmental monitoring sites in Beijing and Chengdu
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R2 2013 ~2018 SFALR HE AQI > 150 MIFLTRERFITER
Table 2 Statistical results of persistent pollution events of daily AQI >150 in Beijing and Chengdu from 2013 to 2018
- AR ERERTY SRR EEE YGRS ISR R B E p(PM,5)
RAETE REREvd WETPREIRH RV RKREV R R R A d /mg m?
2013 15/13 4.1/7. 1 2.1/4.7 7/17 5/13 172.5 £67.5/169.7 +49. 8
2014 13/10 4.2/5.2 2.2/4.5 7/11 5/10 164.6 +£73.4/171. 6 £60. 6
2015 17/5 4.0/6.8 2.0/3.6 8/9 4/5 160.3 +£80.3/151. 1 £42.2
2016 12/5 3.9/4.6 2.2/1.5 6/6 5/2 154.8 £71.2/127.5 £35.5
2017 4/4 5.5/7.5 1.7/5 7/11 2/8 138.2 £88. 1/155.6 £56.5
2018 4/4 3.0/3.3 1.2/2 3/4 2/2 112.5 £60.7/112.3 £46.9
2013 ~2018 65/38 4.1/6.5 1.9/3.5 8/17 5/13 150.5 +73.5/148.0 +48. 6
2.2 "ZRFMT TETS Y E 1 R AF R R AR A5 Gk B

15 QR BE I ROABE 2 BRI 2% SRR Otk AR SCMIRLEE 7K XTI EE K
FTRN T A HEBCT S GG BT sh AL R0, KU RS2 & 4507 T EAT 1% FL R4 #r.
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Fig. 7 Seasonal and annual variation characteristics of meteorological elements in Beijing and Chengdu from 2013 to 2018
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Table 3 Meteorological conditions and pollutant concentrations

at different pollution levels from 2013 to 2018

[RER fh-R RS EEE KDL ST
R/ C 10.5/16.6 17.1/15.9 7.6/9.5
FHXREE /% 38/77 54/76 67/79
R/ mes ! 2.4/1.5  2.0/1.4 1.5/1.1
R EE/m 582/445 494/437 303/338
KA EIRE 1.4/0.6  0.9/0.5 0.5/0.3
KEMRAEE/m? - s~' 1560/693 1058/617 540/379
NO,/pg-m 3 40/49 55/65 92/87
S0,/pgem~? 10/13 17,20 38/37
PM, 5/pg-m ™ 33/46 88/90 220/196
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