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Altitudinal Gradient Differentiation and Seasonal Regulation Mechanisms of Near—Surface Ozone
Concentration in River Valley Cities
Guiqiang Zheng Liuyi Zhang
Chongqing Key Laboratory of Water Environment Evolution and Pollution Prevention and Control in Three Gorges
Reservoir Area, Chongging Sanxia University of Science and Technology

[Abstract] The vertical distribution of ozone (Os) is subject to the complex influences of emissions,
meteorology and topography, and river valley cities are even more distinctive due to their enclosed terrain.
Based on high—resolution 1 km near—surface Os; concentration data and digital elevation models (DEM) from
2019 to 2023, this study conducted pixel—level regression analysis on three typical valley cities, namely
Wanzhou in Chongqing, Yichang in Hubei, and Lanzhou in Gansu, to systematically explore the vertical
differentiation patterns and seasonal characteristics of Os concentration with altitude. The results show that there
are significant urban and seasonal differences in the relationship between O; and altitude. In Yichang and
Lanzhou, Os concentration decreases with increasing altitude in spring, summer, and autumn, but turns to a
weak positive correlation in winter, reflecting the competition between local photochemistry and the winter
nitrogen oxide titration effect. Wanzhou, however, shows an atypical positive gradient, with O; significantly
increasing with altitude in spring, autumn, and winter. The slope in winter reaches 0.0172 pg/(m* m), and
altitude can explain nearly 80% of the spatial variation. This special phenomenon may be related to valley wind
transport, high—altitude photochemical aging, and strong titration of low—altitude nitrogen oxides. This study
reveals the diversity of O; vertical differentiation in valley cities and can provide a reference for monitoring site
selection and regional control.
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