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Abstract: To explore the impact of control measures and the synoptic situations on the characteristics of atmospheric particles
during the BRICS summit in Xiamen, the gaseous pollutants, the water-soluble ions and organic carbon/elemental carbon( OC/
EC) of fine particles( PM, ) were monitored online at high time resolution from Aug.10 to Sep.10,2017. The whole study period
was divided into six stages based on air quality control measures and weather situations. PM, sconcentration of S1,S2-non-typhoon
and S3-non-typhoon were(33. 12+9. 48) , (30.30£17.00) , (16. 01=4. 71) wg/m’,respectively,while PM, ;concentration of S2-
typhoon and S3-typhoon were (12.40+3.73) , (12.45+3.28) wg/m’. Because of stagnant meteorology, the impact of control
measures on PM, 5 concentration in S2-non-typhoon was weak, while the impact of typhoon on the decline of particles
concentration was more significant than control. At the beginning of emission control stage, the concentration of secondary

inorganic ions decreased significantly. The effect of typhoon on the concentration of carbonaceous components was not significant.
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PMF results show that the secondary inorganic source was the most important source of PM, ;. With the implementation of the

control measures ,the contribution of dust source was reduced from 21% to 6% ,while the contribution of vehicle source was not

reduced significantly. $S0,>”,NO,~,S0,,NO, ,and Sulfate oxidation ratio( SOR) during the typhoon period were lower than those

during the non-typhoon period, while Nitrogen oxide ratio ( NOR) showed opposite result. The daily variation of NOR during

typhoon and non-typhoon was similar,and NOR and Na® showed a strong positive correlation during typhoon or high wind speed

sea breeze period,which indicated that sea salt can promote heterogeneous reaction of NO, to NO, .

Keywords : PM, . ; pollution characteristics ;source apportionment ; control measures ; BRICS summit
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Fig.1 Time series of air pollutant mass concentrations and meteorological parameters in

Xiamen from Aug.10 to Sep.10,2017
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Table 1 Mass concentrations of air pollutants, meteorological parameters and ratios at different stages

ZH S1 S2-H 4, S2- AR B K S3-H 4 S3-AEE K S4
SR/ 29.41£2.22 28.12+1. 80 29.26+2. 36 25. 88+0. 55 27.97+1. 89 28.30+1. 89
W/ % 77.16%10. 93 81.62+11. 69 74.52+12.23  87.67+9.20 73.25+15.30 83.29+9. 86

R/ (m/s) 2.44x0.97 3.61£1.43 2.27+1.30 4.02+1.32 3.46%1. 67 2.15+1. 10
PM,,/ (pg/m®) 62.07+18. 60 23.61+7.37 51.34£27.00 17.52+5. 19 24,938, 60 37.93+13.23
PM, 5/ (pg/m?) 33.1249. 48 12.40£3.73 30.30£17. 00 12.45+3.28 16.014. 71 24. 6429. 47

0,/ (pg/m*) 122.3£30. 12 56. 00+4. 60 141.1£45.43  84.5424.03 93.38+14. 59 102. 8+29. 61

CO/(mg/m?) 0.4120. 11 0. 28+0. 09 0. 40+0. 13 0. 34+0. 04 0. 33+0. 05 0. 31+0. 08

S0,/ (pg/m*) 6.61+5.71 3.72£1.55 6.39+2.99 3.26+0.77 3.59+1.02 4.99+1. 84
NO,/(pg/m*) 30.02+17. 16 12.15+7. 89 25.29+14. 31 9.26+3. 99 10. 90+7. 23 22.08+12.28

EC/(pg/m®) 2. 40+0. 59 2.20+0. 53 2.35+1. 15 1. 48+0. 41 1.29+0. 43 1.63£0. 52

0C/(png/m*) 8.97+2. 18 8.16x1. 44 8. 11£3.44 4.6920. 89 4.4320.93 4.74%1.06
S0C/0C 0.34+0. 17 0.38+0. 11 0.34+0. 14 0.26+0. 13 0. 42+0. 13 0.34+0. 16
S0, /EC 3.01%1.07 1.22+0. 63 2.56%1.36 3.02+1.22 3.49+1.97 4.01x2.24
NO,~/EC 1.3240. 69 0. 64x0. 27 1. 0620. 59 0. 89x0. 32 1.1020. 73 1.64%1.19
80,2/ (pg/m?) 6.27+1.75 2.42+1.20 5.87+3.30 4.070.70 4.38+1.33 6.13%2.31
NO, ™/ (pg/m*) 2.54%1. 14 1.350. 42 2.47+1.73 1.22+0.30 1.38+0. 58 2.66+1. 88
NH,*/(pg/m?) 2. 85x0. 96 0.970. 46 2.69x1. 63 1.45+0.24 1. 6220. 54 2.82+1.27
ClI/(pg/m?) 0. 4120. 50 0. 52+0. 39 0.13%0. 18 0.22+0. 14 0. 08+0. 12 0. 16+0. 21
Mg/ (wg/m?) 0. 07+0. 03 0. 110. 06 0. 03+0. 03 0. 07+0. 04 0. 04+0. 03 0. 03+0. 03

K*/(pg/m®) 0. 42+0. 15 0. 18+0. 05 0.33+0. 16 0. 14+0. 04 0. 19+0. 09 0. 18+0. 09

Ca®/(pg/m®) 0.3120.28 0. 14x0. 08 0. 14=0. 10 0. 03x0. 04 0. 05+0. 05 0. 08+0. 06
Na*/(pg/m*) 0.25+0. 17 0. 57+0. 27 0.23+0. 13 0.33+0. 15 0.32+0. 13 0. 25+0. 06
NOR 0. 090. 06 0. 12+0. 07 0. 100. 06 0. 13+0. 04 0. 14+0. 07 0. 12+0. 06
SOR 0. 5420. 20 0.39=0. 13 0. 46x0. 13 0. 56=0. 08 0. 54x0. 07 0.55+0. 11

.0, JEHIK 8 h Eh FHMAE,

S2-5 KB BE, PM,, . PM, , . PM, .CO 0, .S0,
FINO, ML ST BB T 32% ~69% , 4515 5 4)
(B O, Ab) i i o B 1K 2 S2-3F &5 KU Be b
R AY 3.59.7.53.7.03.13.6.13.45 3. 78 1%,
S3-4 KUK Bt , PM,, . PM, ;. PM, . CO. 0,.S0, Fil
NO, # Lt S1 BB > 1 (Br CO 46)31% ~72%,

A5G YL ) 5T Uk R IR A 2 S3-AR B XU Be g
Ay 1.20,1.21 1. 16, 1.31 1. 11 ,1. 09 %,
g5 b ULIIAE AR [F] A D HE RS it & KU KR R5
YA 0 BE R, & XU 5 2 2 R
FAE P 52
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Fig.2 Proportion of carbon and ionic components at different stages
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Fig.4 Relative contributions of PM, ; sources at different stages
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Table 2 Correlation of NOR with cations of typhoon and non-typhoon
Mgz+ K* Caz* Na*
N B
et r P r I3 r P r P
S2-4E BN, 0.107 0.241 0.123 0.080 0.041 0.586 0.133 0.065
S2-5 X 0.159 0.156 0.055 0.615 0.322 0.005 0.325 0.002
S3-4E A K 0.064 0.590 0.155 0.117 0.015 0.905 0.641 0.000
S3-H5 4, 0.557 0.013 0.372 0.080 -0.482 0.273 0.856 0.000
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