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Analysis of Chemical Mechanisms and Meteorological Drivers of Ozone Pollution Episode in
a Coastal City

Tingchen Xie

Xiamen Environmental Monitoring Station, Xiamen, Fujian, 361000, China

Abstract: To investigate the ozone (O,) pollution exceedance in Xiamen on October 11, 2024, this study analyzed the
chemical mechanisms and meteorological drivers based on monitoring data from an atmospheric supersite. Photochemical
parameters, including ultraviolet radiation index, photolysis rate, and photochemical indicator species (PANs), exhibited no
significant variations during the pollution episode, while overall volatile organic compound (VOCs) concentrations showed
a declining trend. These findings suggest that local photochemical production was not the primary contributor to the O;
exceedance. Synoptic analysis revealed that the southeastern coastal region of China was dominated by a subtropical high-
pressure system, characterized by intense subsidence airflow and unfavorable vertical diffusion conditions. Concurrently,
air masses from the northeast transported polluted plumes originating from the Yangtze River Delta region to Xiamen via
the Fujian coastal zone. This transport elevated the nocturnal O; background levels by early morning on the 11th, which
synergized with daytime photochemical production to exacerbate O, pollution. Ozone lidar observations indicated pronounced
O, transport below 3.0 km altitude, with peak concentrations of 125-190 pg/m? at 1.5 km. By 09:00 on the 11th, residual-layer
O, underwent downward mixing with near-surface O,. Backward trajectory modeling further confirmed that the transported
air masses originated from the Yangtze River Delta region, with enhanced subsidence airflow intensifying near-surface O,
concentrations in Xiamen during the morning. These results highlight that regional joint prevention and control strategies are
critical for mitigating transport-driven O, pollution in coastal cities of Fujian Province.
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