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* 16 years (2005-present), two-hourly, global, surface to lower stratosphere chemical
concentrations of 35 species, including 03, NOx, OH, SOQ, VOCs

« Anthropogenic, biogenic, biomass burning, and lightning emissions (NOx, CO, SOZ)

» Used in various science applications, including validation of NASA satellite products

TROPOMI » Able to support OSSE activities in support of mission formulation
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Global anthropogenic emission reductions in 2020: 7% (CO2) 8% (NOXx)
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COVID emission anomaly
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MIDAS8 ozone and PM2.5 response to the COVID emission anomaly
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Estimated NOx emissions
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Global ozone response
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Global ozone response: May 2020
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(c) Zonal mean ozone anomaly [ppDb]
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CrlIS (JPL TROPESS)
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Ozone production efficiency = AO3/ANOx emissions
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Tropospheric OH and CH4 anomaly

OH tropospheric mean (%)

The 4% reduction in the tropospheric global
mean OH concentration would increase the
methane lifetime by about 4 months
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Miyazaki et al., 2021; Laughner et at., in revison.
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Summary

» Total anthropogenic NOx emissions dropped by at least 15% globally and 18-25%
regionally in April and May 2020, which led to up to a 5 ppb decrease in FT ozone,
consistent with independent satellite observations. Similar reductions in VOCs emission
would lead to additional 22-26 % reduction in TOB.

* Qur results show that COVID-19 mitigation led to a clear and global atmospheric signature
that altered atmospheric oxidative capacity and climate radiative forcing and can be used to
inform policies that co-benefit air quality and climate.

 New LEO and GEO measurements and multi-spectral retrievals of composition provide
much-improved spatial and temporal resolution and coverage in conjunction with the
chemical reanalysis. They should lead to greater usefulness of satellite measurements for
climate and air quality applications. E.g., GEMS NO2 with CrIS/TROPOMI Oz would better
iIsolate sources and attribute sectors and their influences on ozone at daily scales.
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