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What are drivers of the tropospheric ozone change during spring
20207
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Global simulations of the 2020 COVID-19 lockdowns

“ Aerosol scheme: MAM4 VBS (SOA)
*» Daily 2020 fire emissions (QFED 2.5)

MEIC over China)

o

Community Atmosphere Model with chemistry (CAM-chem)
% Gas phase chemistry: MOZART-TS1 chemistry
v' Tropospheric and stratospheric (0zone) chemistry

“* Nudged to 3-hourly 2020 meteorology from MERRA-2
% Baseline emissions CAMS-GLOB-ANT-v4.2-R1.1 (includes

J

Simulation name

Dynamic / meteorology Emission effect Notes
Control 2020 meteorology business-as-usual 2020 emissions reference
COVID-AIl 2020 meteorology Lockdown adjusted emissions emission impacts
Climato 2015-2020 meteorology repeated 2020, same as control dynamic impacts
Climo 2001-2020 meteorology 2001-2020 emissions comparison with ozone sondes
COVID-Surface 2020 meteorology Surf. only lockdown Surface emissions on Trop. O3
COVID-Airc 2020 meteorology Aircraft only lockdown Aircraft emissions on Trop. O3

NCAR

UCAR

Thursday 9 September 2021



Emissions / Lockdown impacts

CONFORM
(COvid adjustmeNt Factors fOR eMissions)
Gridded AFs from January to August 2020 | . COVID-ALL - Control O3 202004 "
as NetCDF files
* Daily and gridded 0.1°x0.1° a5
% Global coverage
% For each species: 7 Sectors o
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Gaubert et al., JGR, 2021



Lockdown impact: emission induced chemical perturbation
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Minimum temperature at 50 hPa north of 60°
Inness et al., 2020

Impact of meteorology

+»» Record low ozone, lowest ozone

since 1979, in the stratosphere seen * " ‘ RN
by MLS observations (Manney et al., = {7 Redit?™ TR
) — 1979 - 2019 mean
2020), ozone sondes measurements - 1979 - 2019 range
(WOhItmann et al., 2020) and Lastupdja?en2020-06-|:jrtl)l 142 Mar Apr May Jun DJ:tI:e Aug Sep OCt NOV fq(0p31ecgicr' F
chemical reanalyses (CAMS, Inness
et al., 2020).
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Concluding remarks

N15 average anomaly, 475 hPa 03 anomaly, N15 APR to AUG 2020
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Steinbrecht et al., 2021; Bouarar et al., GRL, 2021

About one third of this anomaly is attributed to the reduction scenario of air traffic
during the pandemic,

another third to the reduction scenario of surface emissions,

the remainder to 2020 meteorological conditions, including the exceptional springtime
Arctic stratospheric ozone depletion.
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