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Effects of Tropical Cyclones on Ozone Pollution in Halnan Islanﬂ (& /4
FU Chuan-bo' **, DANAE , TONG Jin-he' /XU Wen-shuai’ - . :

(L. Hdman Institute of Meteoro]ogmdl Science, Haikou 570203 Ch’lna . Key" LdbOrleI'V of Regional Chmate-Enwmnmenl Resedrch for Temperate East Asia, Instltute of
Atmoqphenc Physics; Chmese Academy of Sciences, B(-“l_]ll'l" 1000}9" Chlna 3. Key Laboratory of goulh Chma Sea MPIG‘A‘"OIO"ICEIJ Disaster Preventioni” and Mrtlgatlon of_.-
Hainan Province, deT(ou 570203, China; 4. HainafeRescdich Academy o Erivironmental Sciences, HdlkOll 57}‘126 Chmd) v B 3

Abstragt: Based on the 181"opical cyclones data in| the western North Pacific Ocean from 2015 to 20204 hourly ozone (0, ) concentration data, and metegiological
observauon daja of I8 cities=and counties in Hainan Island this study analyzed the impacts of tropical cyclones on ozone pollution in Hainan Island. We found that 40

(2. l% ) tiopical Lydones experieneéd O, pollution in Hainan Island during theé hf_g.tlme of tropical cyclones in the past six years. During the years with more tropical
cyclones more-0, p"lluled days occurred in Hainan Islabd. nghI{;d polluled days, which were defined as more than or equal to three cities and counties exceeding the
standard, wete the most serious in 2019 with 39 (54.9% ) polluted days. The tropical cyclones related to high pollution (HP) showed an increasing trend, with the trend

coefficient/and climatic trend rate of 0. 725 (exceeding the 95% significance level) and 0. 667 a '

, respectively. Tropical cyclone intensity was positively correlated with the
maximum 8 h moving average (0,-8h) concentration in Hainan Island. Among them, HP-type tropical cyclones accounted for 35.4% of all samples in the typhoon (TY)
intensity level. Cluster analysis of tropical cyclone paths showed that tropical cyclones from the South China Sea (type A) were the most common of the 67 (37% ) and were
the most likely to cause large-scale and high-concentration O, pollution events in Hainan Island. The average number of HP tropical cyclones and p(0,-8h) of Hainan Island
3

in type A were 7 and 121.90 pg-m ™, respectively. In addition, the tropical cyclone centers were located generally in the middle part of the South China Sea and the western
Pacific Ocean near the Bashi Strait during the HP period. The change in meteorological conditions in Hainan Island under the influence of HP tropical cyclones was conducive
to the increase in O, concentration.

Key words: ozone (0, ) ; tropical cyclone; cluster analysis; correlation analysis; Hainan
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Table 1 Statistics on the number of tropical cyclones and O pollution in Hainan Island from 2015 to 2020

WA 2015 4% 2016 4% 2017 4F 2018 4F 2019 4F 2020 4%

Pl e A 29 29 30 34 33 26

RATGRRE A 44 22 41 43 71 40
HP KA/ d( G T 15 R REL L/ % ) 23(52.3) 0(0) 21(51.2) 32(74.4) 39(54.9) 24(60)

F2 2015 ~2020 FiFHEBAET LA BT SEANHSIT
Table 2 Statistics on the number of tropical cyclones of different pollution types in Hainan Island

i reuetsc RIS RS oot BRH S

HP 20 11.05 3.33 111. 05 0. 725" 0. 667

Ssp 20 11.05 3.33 87.48 -0.207 -0.095

NP 141 77.90 23.5 61.98 -0.351 -0.548

1) 3t 95% B 15 FE K36
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