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Impacts of COVID 19 Lockdown on Al}? Quality in Shenzhen in Sprlng 2022
LIUChanfang' | ZHANG Ao-xmg , FANG ng YE mmg*’ YANG Hong-long® CHEN Jiong- kal WU Wen-h®, HOU Yue?, MO-Jiacj ]la r
FU Tzung May” /=4 f ; 4 - ‘f‘ ol 2 -
(1. Shenzhen Ecological and™Environmental Monitoring Center of Guanglohg Province, Shenzhen 518049, “China; 2. School lof Environmental Science and Engisieering,
Soulhe’rgl Umversnv of Seiettce and Technology, Shenzhen §18055 €hinal 3, Shenzhen National Climate Observatory, Shenzhen 518040 China)

Abstract . The short-temm reduction”of air pollutant emlssmns Is an 1mperl,3nt.emerger_10v' “control measure for avoiding air pollution exceedances in Chinese cities. However, the
impact$ ofishgrt-lerm ‘emission reductions on the air quahtles in southern .Chmese cities in spring has not been fully explored. We analyzed the changes in air quality in
Shenzhen , Gliangdong before, during, and after a city-wide lockdown associated with COVID-19 control during March 14 1o 20, 2022. Stable weather conditions prevailed
before and'during the lockdown, such that local air pollution was strongly affected by local emissions. In-situ measurements and WRF-GC simulations over the Pearl River Delta
(PRD) both showed that, due to reductions in traffic emissions during the lockdown, the concentrations of nitrogen dioxide (NO, ), respirable particulate matter (PM,, ),
and fine particulate matters (PM, ;) in Shenzhen decreased by ( =26 £9.5)%, ( -28 £6.4)%, and ( -20 £8.2) %, respectively. However, surface ozone (0 )
concentration did not change significantly [ ( 1.0 £6.5)% ]. TROPOMI satellite observations of formaldehyde and nitrogen dioxide column concentrations indicated that the
ozone photochemistry in the PRD in spring 2022 was mainly controlled by the volatile organic compound (VOCs) concentrations and was not sensitive to the reduction in
nitrogen oxide (NO, ) concentrations. Reduction in NO, may even have increased O5 because the titration of O5 by NO, was weakened. Due to the small spatial-temporal
extent of emission reductions, the air quality effects caused by this short-term urban-scale lockdown were weaker than the air quality effects across China during the widespread
COVID-19 lockdown in 2020. Future air quality management in South China cities should consider the impacts of NO_ emission reduction on ozone and focus on the co-
reduction scenarios of NO_ and VOCs.

Key words: COVID-19 lockdown; SouthChina; spring; ozone pollution; collahorative control
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Table 1 ~ Physical mechanisms used in the WRF-GC simulation
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