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[Abstract] Ground—level ozone pollution is a typical secondary pollutant formed through photochemical
reactions involving nitrogen oxides (NOx) and volatile organic compounds (VOCs). Its spatiotemporal
distribution and intensity are regulated by meteorological conditions. Studies indicate that ozone concentrations
exhibit seasonal characteristics (high in summer and low in winter) and diurnal patterns (peaking in the
afternoon and reaching the lowest levels in the early morning). Spatially, high—concentration zones are observed
in urban agglomerations and downwind accumulation areas. Key meteorological driving mechanisms include:
solar radiation intensity and duration initiating photolysis reactions; high temperatures synergistically accelerating
free radical chain reactions; low wind speeds and mixed—layer heights restricting pollutant dispersion, leading to
local accumulation; high humidity suppressing NOx activity through heterogeneous hydrolysis; precipitation
effectively terminating pollution processes; and stable high—pressure systems integrating these factors to trigger
regional persistent pollution. In—depth analysis of the nonlinear response relationship between ozone and
meteorology provides a scientific basis for precise pollution control.
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