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Transport Pathways and Potential Sources of PM,; During the .Win-ter in
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Zhengzhou _ o5 . ' g /)
DUAN Shi-guang'”, JIANG Nan}* !, YANG Liu-ming'?, ZHANG/ Rui-gifi " od €
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Abstract ; Tn- fth‘ls study , meteorologital arf'cTHqirl‘mass ébngentration data of Zher{gzh u from December 2017 to February 2018 (wﬁner)
were used {0 quanﬁfy the influence of metqofological factors on the PM. Thé Hy{fid Single—'fjarticle Lagrangian Intégrated Trajectory
~model was' used to analyze the 48-hour P'a(:kwl/vargl tJra.je(:tories and the cluster ;nethog was applied to classify the airflow’ backward
t}ajectllolry. Moreover, the potential source contribution fun(tEjOn and concentration-weighted trajectory analysis were applied to evaluate
the transport pathways and sources of PM%_ 5 in Z];Jengzhcrﬁ'._-_:ﬂl'ié results show that the heavy pollution in Zhengzhou during winter is
mainly’due to the low wind speed, high rélative humidity, and low precipitation. The cluster analysis revealed that up to 60% of the
back/trajectories came from the northwest and 25.56% of the back trajectories came from the Beijing-Tianjin area. The airflow
traje'.ctories from the south and east account for 7. 5% and 6. 1% with higher PM, ;concentrations. The main potential sources of PM, s
in Zhengzhou during winter are located in Beijing-Tianjin-Hebei air pollution transmission channel cities including Jiaozuo, Kaifeng,
Xinxiang, Hebi, Puyang, Anyang, Handan, and Xingtai. The adjacent provinces, including Shanxi, Hubei, and Anhui, also have
great influence on the PM, ; in Zhengzhou.

Key words: PM, . ; backward trajectory; cluster analysis; potential source contribution function ( PSCF); concentration-weighted
trajectory (CWT)
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Daily variation of the temperature, precipitation, wind speed, relative humidity, and visibility in Zhengzhou during winter

[%%(85.9 +£58.1) mgm ™, PM,, FFEZE (135.1
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Table 1 Average concentration of PM, 5, PM,y, SO,, NO,, CO, and O, in Zhengzhou during winter 2017
B#I(4E-H) PM, s/pgem™>  PMp/pg-m > SO,/ pg-m ™ NO,/pgem ™ CO/mg-m~? 0/ pg-m ™
2017-12 94.5£70.8 139. 8 £69.7 23.8£6.7 61.8+20.5 1.3+0.5 20.6+14.2
2018-01 118.0 £93.2 152.7 £96.9 22.6+8.4 57.6£24.0 1.4+0.7 34.3+15.0
2018-02 85.9 +58. 1 135.1 +55.2 21.5+7. 1 41.9£15.5 1.2+0.3 55.3+15.3
Ty 99.6 +75.9 142.7 £76.3 2.7+7.5 54.1+22.0 1.30.5 39.3 +18.3
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Table 2 Pearson’s correlation coefficient for air pollutants
PM, PM,, S0, NO, (o[0) 0,4
PM, 5 1
PM,, 0.89 1
S0, 0.17 0.25" 1
NO, 0. 60 0.62* 0.54 ™ 1
co 0.94™ 0.84* 0.35™ 0.66 ™ 1
0y -0.50 -0.46™ -0.31" -0.83™ -0.59 ™ 1

1) * FR P<0.05, * % 5 P<0.01
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Fig. 3 Results for back-trajectory clusters
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Table 4 Ratio and mean concentrations of the pollution for all trajectory clusters arriving in Zhengzhou

ik R % PM, s/pgem 3 PM,,/pg+m 3 S0,/ pg-m? NO,/pg+m 3 CO/mg-m~? PM, s/PM,,
1 38.61 77. 86 126. 52 23.33 49.77 1. 14 0.62
2 25.56 108. 38 143.31 20. 64 47.54 1.42 0.76
3 7.50 127.42 166. 12 21.65 74.35 1.36 0.77
4 10. 00 118.28 163. 64 28. 14 53.11 1.51 0.72
5 12.22 102. 00 148. 95 22.32 70. 30 1.31 0. 68
6 6.11 124.18 155.24 22.95 52.32 1.35 0. 80
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