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Abstract; Meteorological conditions play an important role in seasonal ozone variations. In order to understand the meteorological formation mechanisms of ozone pollution in
Guangdong Province in winter, the moderate ozone pollution process in Guangdong Province from January 3-6, 2022 was selected for comparison with that in autumn ( high
pollution season) of 2015 to 2021. The research was based on ground and vertical sounding data and reanalysis data of air quality and meteorological elements. Eight cities
exceeded the standard during the pollution process, among which Zhaoging showed moderate pollution (219 pgsm ™) on January 4". The average 0,-8h concentration in

Guangdong Province was 123 pg+m ™

, which was 21% higher than that in historical autumn. However, its scope of pollution was less than the historical pollution processes
in autumn. Lower wind speed, longer sunshine hours, and airflow reflux effect under local circulation were the most important ground-level meteorological conditions for the
ozone pollution process, whereas lower temperature might be an important reason for its small scope of pollution. Vertical detection analysis showed that the combined effect of
low-level temperature inversion layer, stronger downdraft, and lower wind speed kept the NO, concentrations at a high level, and further induced a higher increment of ozone
concentration in the morning (34.2 pg+m > higher than that in the non-pollution period). The downward transport of ozone in the residual layer aggravated the ozone
pollution on January 4" . The accumulation of ozone and its precursors was an important factor of the aggravation of ozone pollution the following day. Airflow trajectory analysis
revealed that the ground-level ozone was affected by horizontal transport and vertical mixing of pollutants. Potential sources at 10 m were mainly distributed in the coastal areas
from Fujian to Guangdong, and the scope of potential sources was concentrated in Guangdong as the height increased. Airflow backward trajectories at different heights during
the ozone process passed over the areas of potential sources in Guangdong, which indicated that the local emissions in Guangdong had a greater impact on the ozone pollution
process.

Key words: Guangdong Province ; winter; ozone pollution; meteorological mechanism; potential sources
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Table 2 Comparative analysis of meteorological characteristics between January 3-6, 2022 and winter of 2015 to 2021
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2022-01-03 1.6 16.5 1011.1 75.3 8.6 426. 5
2022-01-04 1.6 17.1 1009. 5 78.2 7.1 426.7
2022-01-05 1.7 18.7 1007. 4 78.2 6.0 347.2
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2015 ~2021 k2 2.1 24.1 1004.9 76.7 5.6 459.1

#&3 2015 ~2021 ERERETLEEENSKEFHE

Table 3 Meteorological factor thresholds for ozone pollution processes in autumn from 2015 to 2021

5iH p(0;3-8h) IR iR S biERORiTYE BRI SR AR
: /pgem~3 /mes”! /C /hPa /% /h /Wem™?
XA 133.7 1.9 25.2 1004. 4 72.9 7.7 550. 1
o] 201.7 3.5 30.7 1013.1 87. 4 10.9 738.5

Fe/ME 81.6 1.4 18.5 992.7 49.5 1.5 309. 6
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