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Abstract: As a crucial natural barrier for the
survival of life on Earth, the integrity of the
ozone layer is directly related to the stability of
ecosystems and human health. Through a multi-
dimensional review of literature, this paper
systematically elaborates on the protective
functions of the ozone layer, the formation
mechanism of the ozone hole, the global and
regional status in China, as well as its profound
impacts on human health and the ecological
environment. It focuses on integrating the ozone
monitoring data from Xi’ an (2014-2023) and the

time-series data of ozone mass concentration
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from Beijing (October 2015), conducting in-depth
analysis from perspectives such as the temporal
dimension and the coupling of influencing
factors. The study reveals the diurnal, seasonal,
and interannual variation patterns of ozone
concentrations in the two regions, as well as the
driving mechanisms including photochemical
reactions, meteorological conditions, and
precursor emissions. The findings indicate that the
global ozone layer shows a recovery trend under
international joint management and control.
However, the temporal and spatial characteristics
of regional ozone pollution in China are complex.
Cities such as Xi’ an and Beijing face pollution
risks caused by the superposition of precursor
emissions and meteorological conditions, and
ozone pollution has significant negative impacts
on crop growth and ecosystem structure.
Through empirical data analysis and mechanism
exploration, this paper provides a scientific basis
for the precise prevention and control of regional
ozone pollution, and proposes future research
directions, aiming to offer references for global
ozone layer protection and regional atmospheric
environmental governance.
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Figure 1 Interannual Variation Characteristics and Policy Node Annotations of Ozone

Concentrations in Xi’ an from 2014 to 2023

(FF: 2014-2023 FEREME BIHBRN - 3.3%, 2017 40 ODS HWIKBRHTI S, 2021 4F
HORER” BORSEHET S ; BdEKIE: Xi'an O3 Data 2014-2023.x1sx)
2 iz X 2014-2023 4E R ERE H R LR &

Figure 2 Monthly Variation Heatmap of Ozone Concentrations in Xi’ an from 2014 to

2023
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Table 1 The Table of Characteristics and Driving Factors Analysis of Monthly-Interannual

Variations in Ozone Concentration in Xi’ an (2014-2023)
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Table 2 Statistical Analysis of Ozone Concentrations in Beijing from October 3 to 9, 2015
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