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Spatial and temporal variations of ozone concentrations in China in 2016
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Abstract: Near-ground ozone ( O3) is one of the most hazardous air pollutants as it harms both human health and plant productivity. Ozone precursor
emissions have increased significantly in most parts of China following the acceleration of the urbanization process and the rapid increase in motor vehicle
ownership. The ozone pollution has become increasingly prominent in China. In this study we investigated spatial and temporal variations of Oj
concentrations and its agglomeration in China using indexes of Moran’s I and Getis-Ord G; based on observed ozone concentration datasets from 364 cities

in 2016. China’s O pollution was particularly serious and covered most parts of China in 2016.The average O; concentration was 100.2 pg*m™>

at the
regional scale. Monthly O concentrations in northern and southern China showed significant variations and with patterns of inverted “V” and “M”

respectively. In regions of northern and southern China the O; concentration is high in summer and is low in winter. O; concentration had large spatial
differences in China. The O5 pollution was mainly distributed in central and eastern China. In regions of western China and Heilongjiang however the O,

concentration was at low levels. The O; concentration has significant characteristics of agglomeration in China. Hot spots were mainly distributed in

northern central and eastern China. Results of this study could provide scientific basis for air quality management in China.
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Fig.1 Spatial distribution of Chinese cities” 90th percentile of maximum daily 8-hour O concentrations in 2016
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Fig.2 Trends in daily and monthly ozone concentrations of Chinese cities in 2016
4.2 100 d
421 2016 O, 0, .
364 0, :
0~36.61%. N 12 0,
Al Al Al A) 14 ( 3) .

8h O, 100 d.150

36~



1268 38
3 0,
Fig.3 Spatial distribution of daily average exceeding rate of O; concentrations in China
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Fig.4 Seasonal variations of daily average exceeding rates of O3 concentrations in China
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Fig.5 Monthly spatial distributions of daily average exceeding rates of O; concentrations in China
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Table 1

Spatial autocorrelation index of seasonal

concentrations of Chinese cities in 2016

average Oj

Moran’s / Z( 1)
0.27 43.58
0.31 49.33
0.16 26.06
0.09 15.21
0.25 25.68
2 2016 0O,
Table 2 Spatial ~autocorrelation index of monthly average O

concentrations of Chinese cities in 2016

Moran’s 1 Z( 1)

1 0.05 8.45

2 0.04 6.06

3 0.10 15.85

4 0.31 48.45

5 0.32 50.56

6 0.38 59.92

7 0.29 46.51

8 0.19 30.32

9 0.38 59.64

10 0.09 14.23
11 0.09 15.31
12 0.26 41.75
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Fig.6 Spatial agglomeration of Chinese cities” annual O; concentrations in 2016
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Fig.7 Spatial agglomeration of Chinese cities” seasonal O3 concentrations in 2016
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Fig.8 Spatial agglomeration of Chinese cities” monthly O; concentrations in 2016
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