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Statistical Characteristics of Urban Changzhou PM, ; Based on k-means Analysis
WANG Zhen, YU Yi-jun, XU Pu-qing, LI Yan-ping, XIA Jing, YIN Lei
( Changzhou Environmental Monitoring Center, Changzhou 213001, China)

Abstract: Statistical analysis methods was utilized to investigate the variations of monthly average concentrations of the six basic
pollutants (SO,, NO,, CO, O,, PM, ; and PM,;) of six national standard monitoring sites from 2013 to 2014 in urban Changzhou.
The results showed that, except for O,, SO,, NO,, CO, PM, ; and PM,; concentrations were all high in winter and low in summer.
The relationship between particulate matter and wind speed showed, with increasing wind speed, the concentration of PM, ¢ reduced.
However, the concentration variations of PM,; were complicated and when wind speed increased, its concentration started to go down
and then elevated. Fast-cluster analysis (k-means) and the index of SWV & DIV were used to classify the six basic pollutants into four
clusters, and then the relationship between gaseous pollutants and PM, s in each cluster was emphatically discussed by statistical
analysis method. Four clusters were assigned to fossil fuel combustion emissions ( clusterl ), O; and secondary aerosols ( cluster2) ,
incomplete combustion emissions and regional haze (cluster3), urban city “background” (cluster4). Incomplete combustion cluster
accounted for the smallest percentage of urban Changzhou and city “background” was cluster of urban Changzhou with the largest
contribution. k-means analysis results also showed that PM, 5 had complex sources in urban Changzhou.

Key words;urban Changzhou; six basic pollutants; statistical characteristics; fast-cluster analysis; PM, ;classification
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Fig. 1 Six national standard monitoring sites in Changzhou City
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Fig. 2 Monthly variation of average concentrations of six basic pollutants
R1 2013 ~2014 FARTERTLY APCS HFHH"
Table 1 ~ APCS loadings result for six basic pollutants in 2013-2014
b7 K+ 1 #Hopi M+ 2 #Hop A5 3 Hifi e R
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Table 2 Information of pollutants and meteorological dataindifferent clusters

T H %14\. %24 5 %34\. %44 5
FHE T v O 22 RSN T v O 22 FHME i 22 F-H{H i O 22
S0,/pg m 3 67 21 33 12 50 21 28 10
NO,/pg m 3 70 21 32 13 62 23 36 14
PM,,/pg-m 3 141 50 101 42 229 80 72 33
CO/mg-m~? 1.497 0. 445 0.905 0.282 2.050 0. 652 0.938 0.312
0;/pgem 3 37 26 133 39 28 23 44 23
PM, 5/pg m ™3 95 39 60 27 171 65 49 25
K/ mes ! 1.3 0.5 1.8 0.7 1.1 0.6 1.6 0.7
RH/ % 54,2 14.5 45.1 12.1 67.2 13.7 68. 1 15.1
7/°C 12.8 7.8 25.5 7.6 11.0 7.3 17.6 8.8
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Fig. 4 Proportion of four clusters and proportion of various clusters in the 12 months
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