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Abstract

Based on the mass concentrations of PM;o and PM; s released by the atmospheric environmental
quality monitoring stations in four central cities of the middle reaches of the Yangtze River (Wu-
han, Changsha, Hefei and Nanchang) from June 2015 to May 2016, the monthly variation and spa-
tial distribution of PM;o concentration and PM:; concentration in the middle reaches of the Yangtze
River were analyzed. At the same time, using the 72 h forward trajectory clustering method of
HYSPLIT model, the horizontal conveying path and the vertical conveying height of PM1, PM2.5 and
other respirable particles were analyzed. The results showed that the changing trend of respirable
particulate matter in the middle reaches of the Yangtze River was the same, showing the law of
low summer and high winter, and the frequent fluctuations in winter and spring, which indicated
that the inhalable particulate matter had a great relationship with regional pollutant migration.
The concentrations of PM; s in Wuhan were the highest in all four cities in all seasons; the concen-
trations of PMjo were lower in winter and spring than in other cities, and higher in summer and
autumn than in other cities. The horizontal trajectory cluster analysis shows that there are two
main types of airflow transport in the middle reaches of the Yangtze River, namely the polluted air
near the source (from the surrounding provinces and the urban agglomerations of this region)
and the clean air from the distant ocean; The seasonal variation of the airflow trajectory is obvious,
the particles in spring, summer and autumn are mainly from the surrounding areas such as Henan
Province, Hunan Province and Anhui Province. Therefore, the influence of the airflow from the
northerly direction in winter and spring in this area is significant. This conclusion can provide
ideas for the winter haze control in this area and provide a reference for the joint control of air
pollution in the middle reaches of the Yangtze River.
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Table 1. Concentrations of PM, 5 and PMyq in aerosols from Wuhan, Changsha, Nanchang and Hefei (unit: ug/m3)

Wl EtaLy)| 2015 4 H 2015 - fk=E 2015 4 ZF 2016 FHZFE

PMgs 38.83 + 15.37 65.18 + 27.02 130 + 61.62 79.82 +39.98

e PMyo 75.32+32.95 90.74 + 45.08 87.54 + 25.66 74.73+27.18
PM_5/PMyg 1.9517 1.4748 0.7739 1.0046

» PM,s 35.23+17.55 53.03 + 23.68 75.19 + 38.24 50.54 + 22.94

i PMyg 55.04 + 23.91 77.89+36.78 91.42 +43.18 74.98 + 34.47
PM_5/PMyg 0.6411 0.7118 0.8672 0.6903

B PMgs 26.13+15.33 36.47 +21.22 62.09 + 38.10 42 +27.27

i PMyo 59.77 + 30.72 66.11 + 35.72 96.40 + 50.30 79.1+46.37
PM_5/PMyg 0.4424 0.5579 0.6442 0.5347

" PM,s 40.93 +19.33 57.93+27.38 77.16 + 41.54 60.60 + 32.01

e PMyg 68.64 + 28.33 85.51 + 40.36 97.13 + 48.97 95.68 + 47.33
PM_5/PMyg 0.6009 0.7062 0.9075 0.7381
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Figure 1. Variation curve of PMyq concentration in urban area of Wuhan, Changsha, Nanchang and Hefei
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Table 2. Trajectory numbers and PM,o, PM, 5 mean concentrations in different seasons
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2 122 84.05+22.35 13544%5535 37.2 TLHEE
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Figure 2. Clustering map of forward trajectories in different seasons in the middle reaches of the Yangtze River
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