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Abstract The Chinese govérnment triggered the immediate implementation of a lockdown policy in China following the outhreak of the COVID-19 pandemic, leading to drastic

decreases/in air pollutant emissions. However, concentrations of PM, 5 and other pollutants increased during the COVID-19 lockdown over the Jing-Jin-Ji region compared with
those averaged over 2015-2019, and two PM,  pollution events occurred during the lockdown. Using the ERAS reanalysis data, we found that the Jing-Jin-Ji region during the
COVID-19 lockdown was characterized by higher relative humidity, lower planetary boundary layer height, and anomalous updraft. These conditions were favorable for
condensation and the secondary formation of aerosols and prevented turbulent diffusion of pollutants. Furthermore, we conducted sensitivity tests using the WREF-Chem model
and found that p(PM, 5 ) increased by 20-55 pg+m ~ (60%-170% ) over the middle region of Jing-Jin-Ji during the COVID-19 lockdown due to changes in meteorological
conditions. Furthermore, the enhanced aerosol chemistry and unfavorable diffusion conditions were identified as the key factors driving increases in PM, 5 concentrations during
the lockdown. Planetary boundary layer height and relative humidity may become the important factors in forecasting PM,  pollution events over the Jing-Jin-Ji region under
the background of emission reduction.

Key words: COVID-19; PM, ; meteorology; aerosols; WRF-Chem model; progress analysis; emission reduction
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Fig. 2 Spatial distributions of PM, 5, NO,, SO,, and O; mass concentrations during COVID-19 lockdown and relative differences

between concentrations during COVID-19 and those during the same periods in 2015-2019 over the cities of the Jing-Jin-Ji region
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