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Abstract: In recent years, increased ozone concentrations had many negative impacts on human health and climate change. Therefore,
there is an urgent need to understand the spatiotemporal changes in tropospheric ozone column concentration and its influencing factors.
Based on OMI-MLS satellite data, this study analyzed the distribution characteristics and temporal trends of tropospheric ozone column
concentration from 2005 to 2020. The random forest model was used to further identify the contributions of factors affecting tropospheric
ozone column concentration in China. The results showed that there was a strong agreement between the OMI-MLS tropospheric O,
column concentration and the surface ozone concentration from the sites in China at the monthly scale, with the Pearson correlation
coefficient greater than 0.50 (P<0.05) for 87.81% of the sites. At a seasonal scale, the correlation between OMI-MLS data and ground-
based data in China was higher in spring and autumn, but weaker in summer and winter. There were significant spatial changes in multi-
year average ozone column concentration, showing a pattern of high in the east and low in the west. From 2005 to 2020, the ozone
concentration in China showed a fluctuating upward trend, with a growth rate of 0.228 DU/a. However, the interannual variations of
tropospheric O; column concentration exhibited the remarkable regional difference, with the fastest growth rate in South China (0.272
DU/a) and the slowest in Southwest China (0.209 DU/a). The seasonal variation in ozone column concentration was obvious, with the
highest value in summer, followed by spring, autumn, and winter. In addition, the growth rate of ozone column concentration changed with
seasons, with the fastest growth rate in summer (0.265 DU/a), followed by spring and autumn (both 0.217 DU/a), and the slowest growth

rate in winter (0.213 DU/a). Factors influencing the interannual and seasonal variations of tropospheric O; column concentration varied in
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their importance. Overall, meteorological factors had the greatest influence on tropospheric O, column concentration in China, while

emission factors had a relatively smaller impact The results show that there are significant differences in the spatiotemporal distribution

characteristics of tropospheric ozone column concentration in China, and the influencing factors that cause these differences are different.
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Fig.6 The importance of factors influencing tropospheric O; column concentration
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Fig.7 The importance of seasonal factors influencing tropospheric O; column concentration
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