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TROPOMI NO,: Difterence between 2019 vs. 2020

* As compared to 2019, the first three
months of the 2020 COVID-19
lockdowns caused NO, to decrease in
North American cities, but to varying
degrees.
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Multiple methods point to major NO, drops in U.S.
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TROPOMI, monitors (California)

MARCH 2020

Year Los Angeles San Francisco Fresno Bakersfiled
NO; PM, s NO; PM. 5 NO, PM: s NO; PMa:s
2019 16.2 10.2 12.8 54 7.3 6.4 10.0 7.2
2020 10.1 6.5 8.9 3.9 49 42 74 54
2020-2019 37.7 36.3 30.5 27.8 32.9 344 26.0 25.0

Berman and Ebisu, STE, 2020
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Natural influences on TROPOMI NO,
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Disentangling t
ockdowns on L

Method O
TROPOMI NO, change 2020 only
(Jan-Feb vs. Mar 15-Apr 30)

Method 1 — account for season
TROPOMI NO, 2019 vs. 2020
(Mar 15 — Apr 30)

Normalize TROPOMI NO, by meteorology, 2019 v. 2020
(Mar 15 — Apr 30)

Method 3 — account for season & meteorology
TROPOMI NO, vs. simulated “normal” times, 2020 only
(Mar 15 — Apr 30)

Goldberg et al., GRL 2020

https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2020GL089269
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https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2020GL089269

During COVID-19 precautions, less educated, minority

communities experience the largest decreases in NO>

(c) A NO»/10%> [molec cm™?] (d) Ethnic background [%]

Largest drops 1 ECHCHE
Average 085

Smallest drops Bo.08

Hispanic Non-Hispanic

(e) Household income [$] (f) Educational attainment [%)]

Largest drops

Average

Smallest drops
High school College Graduate

(g) Racial background [%)] (h) Household vehicle ownership [%)]
Largest drops

Average

Smallest drops

White Black Other None One or more
Baseline: 13 March — 13 June 2019 Largest gains (top decile in urban areas)
Lockdown: 13 March — 13 June 2020 Average (middle decile in urban areas)

Smallest gains (bottom decile in urban areas)
Kerr et al. submitted
https://www.essoar.org/doi/pdf/10.1002/essoar.10504561.1 6



Despite decreases for communities that are less white,

lockdowns did not eliminate disparities by race

* In many cities, the post-lockdown
NO, amounts in the least white
communities are still ¥~50% larger
than the pre-lockdown NO,
amounts in the most white
communities

e Also holds for income and
educational attainment

Kerr et al. submitted
https://www.essoar.org/doi/pdf/10.1002/essoar.10504561.1
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Conclusions and next steps

43.4% among 20 cities in North America, with a median of 21.6%.

had prior to the pandemic

Next steps

Role of light-duty vs. heavy-duty trucks/buses, power plants, industrial facilities
Compare top-down OMlI-derived NOx emissions versus bottom-up inventories
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After accounting for sun angle and meteorological considerations, NO, drops ranged between 9.2 —

The least white tracts still had ~50% higher NO, levels during the lockdowns than the most white tracts

Goldberg et al.,
in preparation
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