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Project Aims:
1. Evaluate how NO2 concentrations changed in cities with different magnitude 

social distancing response to COVID-19

2. Disentangle the role of meteorology versus emissions in reducing NO2 following 
social distancing measures

3. Identify contributions of different emission sources to the inconsistent trends in 
NO2 concentrations in different cities following social distancing

Goldberg et al., 2020

Goldberg et al., 2021

Aims 1 & 2

https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2020GL089269
https://cpb-us-e1.wpmucdn.com/blogs.gwu.edu/dist/3/1552/files/2021/10/Goldberg_EM.pdf


Accounting for weather & comparing to fuel sales (Aims 1 & 2)
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Kondragunta et al., 2021

On-road NOX emissions –
derived from gasoline and diesel 
fuel sales Harkins et al. (2021)

TROPOMI tropNO2–from 
Goldberg et al. (2020)

Generally good correlation 
between on-road NOx emissions 
and TROPOMI after normalizing 
for the weather

https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2021JD034797
https://iopscience.iop.org/article/10.1088/1748-9326/ac0660


What can we learn from COVID-19 changes in nitrogen 
dioxide (NO2) levels?

• NO2 levels in the least white urban census 

tracts were ~1.7 times higher than levels in 

the most white tracts prior to the pandemic.

• NO2 concentrations dropped substantially 

during the pandemic, but disparities persisted.

• The least white communities experienced 

higher levels of NO2 during the pandemic 

(~50% removal of personal vehicles) than 

the most white communities faced prior to 

the pandemic.

Lockdowns did not eliminate, or in several cities 

significantly reduce, NO2 disparities (Aims 1 & 3)
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Most white: top 10 

percentile of tracts’ fraction 
of white residents 

Least white: bottom 10 
percentile of tracts’ fraction 

of white residents  

Kerr et al., 2021

https://www.pnas.org/content/118/30/e2022409118


What can we learn from COVID-19 changes in nitrogen 
dioxide (NO2) levels?
Diesel passenger vehicle shares influenced COVID-19 

changes in NO2 pollution (Aims 1, 2 & 3)
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• 5% reduction in NO2 during the lockdowns for 
each additional 10% diesel vehicle fraction 

• Also a function of age of vehicle fleet

• Transitioning diesel vehicles, especially older 
diesel vehicles, to electric vehicles should be 
the highest priority for urban governments

Kerr et al., in prep.



Conclusions 

• NO2 drops attributed to COVID‐19 lockdowns ranged between 9%-43% among 20 cities in North America, with a 

mean of 22%.

• Racial disparities in NO2 concentrations in the U.S. persisted through the pandemic. NO2 in the most-white 

neighborhoods pre-pandemic was still lower than NO2 in least-white neighborhoods post-pandemic.

• We link persistent NO2 disparities to heavy-duty diesel traffic emissions; future policies to mitigate disparities 

should target this sector. 
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Engagement with Stakeholders & Conclusions

Engagement with stakeholders 

• Routine engagement with C40. Workshop in early September with six C40 cities to discuss path forward

• Presentation to Ozone Transport Commission; Mid-Atlantic Regional Air Management Association; University of 
California - Riverside; and Online Summer Workshop in Environment, Energy, and Transportation

• Interviews with Nature, NYTimes, Washington Post, NPR Radio (WAMU 88.5), ABC News, WSB-TV Atlanta, 
The Weather Channel, Science Sessions podcast, COVIDCalls, and others

• Outreach to congressional and executive offices (Rep. McNerney, Sen. Markey, House SS&T, and White 
House Council on Environmental Quality) to discuss air inequality 
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