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Spatial-temporal distribution and variation characteristics of PM, ; in Shanxi

LI Hongyan' GAO Xueying' LI Hongyu' YAN Yulong’ GUO Lili' HE Qiusheng'™*

(1. School of Environment and Safety; Taiyuan University of Science and Technology, Taiyuan, 030024, China;
2. School of Environmental Science and Engineering, North China Electric Power University, Beijing, 102206, China)

Abstract: Levels and spatial-temporal distribution of PM, in the 11 cities were analyzed in this
study, based on the monitoring data from the National Air Quality Automatic Monitoring Station from
March 2015 to February 2016. The results showed that the annual average concentrations of PM, ; in
11 prefecture-level cities all exceeded the Chinese Grade I Standard value. Changzhi and Yuncheng
were the most polluted cities, with 27.51% of the days exceeding the Grade II daily PM, ; limit. The
monthly variation.of PM, . concentration showed that the larger pollution peak in the whole year
mainly occurred in winter, nine cities displayed the other pollution peak in summer, while Taiyuan
had the other peak in spring. For PM,./PM,, ratio, the value gradually increased from spring to
winter in six cities including Taiyuan, Datong, Jincheng, Shuozhou, Jinzhong and Xinzhou. This
ratio in Linfen and Yuncheng fluctuated between 50% and 70%. The PM, /PM,, ratio in Yangquan
and Lvliang peaked in July and November, respectively, while Changzhi showed two peaks in July

and January. The different variation characteristics of PM, ;/PM,, ratio indicated that the cities were
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possibly influenced by different sources. The daily variation of PM, . was consistent for all the cities
with a remarkable bimodal distribution, peaking at noon and midnight, and declining to the lowest
level in the morning and afternoon. The spatial distribution of PM, 5 varied in different seasons, while
the PM, ; levels in southern cities were always higher than those of the northern cities. The local
autocorrelation analysis found that the hot spot region of PM, pollution in Shanxi Province was
mainly concentrated in Yuncheng.

Keywords: Shanxi Province, PM,, pollution levels, spatial-temporal characteristics, spatial

autocorrelation.
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Fig.1 Location of the 11 prefecture cities in Shanxi Province
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Fig.4 Diurnal variations of hourly mean concentrations of PM, 5 in the 11 prefecture cities in Shanxi Province
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Fig.6 Moran scatter plots of seasonal mean concentrations of PM, 5 in 11 prefecture cities in Shanxi Province
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