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Characteristics of Ozone Concentrdtion in Shanghai -and Its @ssocmted At’m ‘herlc

Circulation Background Durlng Summer Half-years frOm 200@ to 2021 ‘ “ _,’,;f
ZHENG Qing feng’, uANG Ping', DUAN Yusenf LIN Yan Ten?, ZHANG Song-jia’, XU| Wm zhong V) 0 2 |

(1. Key Labordtorv ofecmeq Ml[“lgduon and Adaptation to chd;g oh jﬂﬁ Shanghai Climate Cehfer. Shdnghdl 200030, ﬁ%’md 2. Shanghai Emlronmenﬂ Monner‘in'g‘
Centet, Shanghai 2@0253 Cldma 3. College ofEmlrmfrnem;ﬁflgml}n‘c?a‘nJEnglrfgrlng Tongji University, Shanghﬁl 200092, Chipa) | . :;f

Abstract It is of g gfeat 1mlemce to scientifically evéluatle thﬂ u'dpdct of wqbﬂ]er and climate conditions nbﬂ thefogcurrence of Ol‘ pollution in order to 1mpr0we the accurgﬂy of 0,
pgllm:fon forecasts as well as to reasonably control and fedu ¢ the advﬁrséﬁéefjbcts of O,/ pollution. The charactens_pcs of 93 concentration and climate background were analﬁl based
on d,?ly 0y cqncentrahon td meteomloglca] factors, and NB'FP/N'"CFR'.redna]\swdata from 2006 to 2024%in Shanghdl In dddmon',. the differences in atmospheric circulation
swdanpm dﬂrmg yeazﬁ\mh‘ anonyxﬁ)us 0, concentrations were compa@i dnﬂfyrom the perspective of climatology. Addltlona]l\ the monthly O, concentration prediction
model (geagqnal aut'oregres§1\e integraled moving average Fith exogenousgregressors, SARIMAX) was further established by adding the key meteorological factors. The results
indicated t.hél both the whole-year average and summer half-year average 0, concentrations in Shanghai were increasing with {luctuation, and the summer half-year average was much
higher tl-ldn the annual average,, up to 36. 2%. Furthermore, there was a significant negative correlation hetween 0, concentration and wind speed ( correlation coefficient of 0. 826)
and a significant positive correlation with the frequency of static wind and the number of days in which the low cloud cover was less than 20% (correlation coefficients of 0. 836 and
0.724, respectively). The monthly mean O, concentration had a clear periodicity, showing a pattern with a high concentration in the middle period (April to September) and a low
concentralion at the beginning and end of the periods. High O, concentration years (2013-2021) were accompanied by more polluted days, lower average wind speed, more small
wind (<1.5mes") days, more days of low cloud cover of less than 20% , more days of high temperature, higher direct solar radiation , and more sunshine hours. When the location of
the stronger West Pacific subtropical high was westward and southward in the summer half-year, Shanghai was influenced by an anomalous westerly wind,, which was not conducive to
the transportation of clean air from the sea to Shanghai and thus led to the high concentration of O, pollution. When the long wave radiation emitted from the ground was low in the
summer half-year, it was favorable for the increase in ground temperature and caused a high concentration of O, pollution. Adding direct solar radiation, maximum temperature,, and
wind speed as exogenous variables to the monthly O, forecast model could significantly improve the effectiveness of the monthly forecast, with the root mean square error decreasing by
47.7% (from 22 to 11. 5) and the correlation coefficient increasing by 11. 2% (from 0. 819 to 0. 911), which could be applied to the practical prediction of monthly 0, concentration.

Key words: ozone(()}); climatic hackground; atmospheric circulation; forecast; Shanghai
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Table2  Correlation coefficient of O, concentration and the meteorological factors in the summer half-years
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Table3 Summary of model boosting performance by adding meteorological factors as exogenous variables
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