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Abstract

Based on the O3 concentration data and meteorological factor data from four national control
stations in the main urban area of Yancheng City during 2019~2023, this study analyzed the
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characteristics of ozone pollution on annual, monthly, and daily scales. The results showed that the
annual O3 concentration presented a trend of first decreasing and then increasing, with the lowest
value in 2021 and the highest in 2022. The monthly average Os concentrations at all stations exhib-
ited an overall pattern of being high in the middle and low on both sides throughout the year, with
high values mainly occurring from April to August. The daily concentration peaks appeared from April
to September, and the highest value was recorded in June. Spearman’s correlation analysis indicated
that O3 concentration was significantly negatively correlated with atmospheric pressure and rela-
tive humidity, and significantly positively correlated with air temperature. The results of Distrib-
uted Lag Nonlinear Model (DLNM) simulation showed that within 0~6 days of lag, the effects of tem-
perature, humidity, and wind speed on O3 concentration all exhibited significant time-varying char-
acteristics and conditional dependence. High temperature significantly promoted O3 formation,
while low temperature initially inhibited O3 formation, but the inhibitory effect gradually weak-
ened over time. Low humidity conditions continuously promote ozone formation in the short term,
while high humidity conditions consistently inhibit ozone generation. Under low wind speed condi-
tions, O3 concentration was prone to accumulation, while high wind speed could effectively dilute
O3 and its precursors, significantly reducing O3 concentration. Moderate wind speed maintained a
certain balance between Os formation and diffusion.
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Figure 1. Variation of annual average O3 concentration in the main urban area of Yancheng City from 2019 to 2023
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Figure 2. Monthly variation of O3 concentration in the main urban area of Yancheng City in 2022
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Figure 3. Daily variation of ozone concentration in the main urban area of Yancheng City
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Table 1. Correlation analysis between ozone and meteorological factors in the main urban area of Yancheng City
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Figure 4. Lagged effects of multiple influencing factors on ozone in Yancheng City
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