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The COVID-19 pandemic struck China in January 2020 and the rest of the world from February
2020 onwards. Public authorities enforced several kinds of lockdowns in order to limit the spread
of the pandemic and reduce its impact on the health system: at the height of the first wave of the
pandemic, more than one human in two was subjected to a lockdown, with associated disruption
in local and international travel, industry, tourism etc. These lockdowns had a profound effect on
anthropogenic emissions of aerosol, trace gases and greenhouse gases; in this work we focus on
aerosols and a selection of trace gases.
The Integrated Forecasting System (IFS) of ECMWF is core of the Copernicus Atmosphere
Monitoring Service (CAMS) to provide global analyses and forecasts of atmospheric composition,
including reactive gases, as well as aerosol and greenhouse gases. In this work, we use two
emission reduction scenario with an experimental version of the IFS in its CAMS configuration: a
global and a European one. Global simulations of aerosols were carried out with these two
scenarii and compared to a reference simulation without any COVID-19 impact, and to worldwide
observations of PM2.5, AOD and trace gases.
The simulated PM2.5 using the global emission reduction scenario were found to reproduce quite
accurately the observed evolution over China, India and United States. Over Europe, the simulated
PM2.5 using the European reduction scenario were closer to observations and appeared more
realistic. India was the only place where a significant impact on AOD and on temperature and
radiation from the COVID-19 lockdowns was simulated. These simulations also provided
information on how the aerosol speciation was altered by the COVID-19 lockdowns: over Europe
and the U.S., most of the decrease in surface aerosols was simulated to come from nitrate
aerosols. Over the U.S., this matched well with observations of speciated aerosols at surface.
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