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Study on synoptic classification for wintertime PM, s pollution in Northern Jiangsu SHT Junnan'?,LU Yue' , ZHAO
Tianliang' y GONG Shanling®, ZHANG Lei*. (1. Key Laboratory for Aerosol-Cloud-Precipitation of China
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of Atmospheric Chemistry of CMA ,Chinese Academy of Meteorologicul Sciences ,Beijing 100081)

Abstract: By using objective classification methods of principal component analysis and K-means clustering, the
wintertime synoptic patterns of Northern Jiangsu were identified based on the sea surface pressure fields from ERAS
reanalysis data of meteorology over 2015-2019. Air pollution and meteorological data were also used to characterize
PM.; pollution changes, and to further explore the influence of meteorological parameters of different synoptic
patterns on PM,; pollution by calculating correlation coefficients of PM,; concentrations and meteorology. The results
showed that there were mainly 7 synoptic patterns,from which the front of cold front,bottom of high pressure, high
pressure circulation with low temperature, low relative humidity and high wind speed benefited air pollutant
dispersion. These three synoptic patterns, belonged to clean air meteorological conditions, were related to cold high
systems. In the types of low-pressure circulation, uniform low pressure,uniform high pressure, which with low wind
speed, high relative humidity, were favorable for PM;; pollutant accumulations and formations. The PM,; pollution
level was relatively high in these three synoptic patterns,and they belonged to the meteorological conditions.
Northern Jiangsu; objective classification; PM;s pollution; principal component analysis; K-means
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Fig.1 Synoptic patterns of sea level pressure in study area during winter from 2015 to 2019
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Fig.2 Distribution characteristics of PM,: daily mean mass concentration in seven synoptic patterns
for four cities of Northern Jiangsu
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Table 2 The frequency of different PM.; pollution levels in seven synoptic patterns %
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Table 3 The anomalies of PM,: mass concentration
in seven synoptic patterns for four cities

of Northern Jiangsu pg/md
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HeH 2 1.0 14.2 5.8 8.8
PR3 —14.8 —11.5 —22.0 —18.1
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Table 4 Averaged value of daily mean PM,; mass concentration and meteorological parameters,
and their correlation coefficient in the seven synoptic patterns
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