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Effects of Troplcal Cyclones on Ozone Peollution in the Pearl Rlver Delta in Autumn
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Abstract Baged on the trdpical cyclone track data in the nonhwebt Pacifid Ocean from 2015 to 2020, meteorological observation data, and ozone concentration monitoring data
in the lﬁearl Rlver Delt la (PRD), the mpacts of four lmplcal (yclnnesr,. narhely-the. westbound tropical cyclone (type A), East China Sea tropical cyclone (type B), offshore
tropical cyclon&™( type C) , and offshore tropical cyclone (type D), on ozonesconcentration in the PRD were analyzed. The results showed that; under the influence of the type
A tropical cycione, the risk of regional ozone concentration exceeding the standard exhibited little change. Under the influence of the type B tropical cyclone, the risk of ozone
exceeding/the standard in the PRD was obviously increased. Under the influence of the type C tropical cyclone, the risk of regional ozone exceeding the standard obviously
increased, but the increase was weaker than that of the type B tropical cyclone. The type D tropical cyclone was far away from the Chinese mainland and had little influence
on ozone concentration in the PRD. When the type A or type C tropical cyclones occurred, the average daily maximum 8-hour average ozone concentration (MDA8) in the
PRD region increased by approximately 3 pg+m >, and the ozone MDAS in some cities may have decreased. When the type B tropical cyclone occurred , the regional ozone
MDAS increased by 19 pg+m ™ on average, and the ozone concentration in all cities increased significantly. Among them, the average increase in ozone MDAS in Zhuhai and
Jiangmen was relatively large, with an increase of greater than 20 pg+m ~>. Generally speaking, the ozone concentration in cities in the western PRD was more affected by
tropical cyclones. When the type B tropical cyclone occurred, solar radiation increased, sunshine duration lengthened, cloud cover decreased, air temperature rose, and
relative humidity decreased in the PRD, all of which were beneficial to photochemical reactions. Meanwhile, downward flow increased in the boundary layer, and downward
flow transported high-concentration ozone to the ground, which promoted the increase in ozone concentration on the ground. When type A or type C tropical cyclones occurred,
the change in meteorological conditions was not entirely conducive to the increase in ozone concentration, and in some cases, even adverse meteorological conditions such as
rainfall occurred, which led to the risk of regional ozone exceeding the standard being less than that of the type B tropical cyclone. Affected by tropical cyclones, sunshine
hours and air temperature in wester cities of the PRD increased more than those in eastern cities, which was more conducive to ozone generation.

Key words: tropical cyclone; ozone pollution; Pearl River Delta( PRD) ; meleorological factors; autumn
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