
The future of LA air quality



• Four separate but linked issues: 
ozone
particulate matter (PM2.5)
environmental justice (spatial patterns of pollutants)
greenhouse gas emissions  

• Ingredients for ozone and PM are similar (and linked to CO2): 
volatile organic chemicals (VOC)
nitrogen oxides
sunlight
also sulfate and ammonia

Key ideas



https://cpo.noaa.gov/News/News-
Article/ArtMID/6226/ArticleID/2182/Air-Quality-in-the-Los-
Angeles-Basin-Increasingly-Dependent-on-Temperature



• In the last 40 years gasoline use (mostly cars, but also leaf 
blowers etc.) has been the primary source of the organic 
molecules that contribute to ozone and aerosol. 

• Catalytic convertors are incredible technology. Today other 
sources of VOC are almost equal in importance. At high
temperatures, other sources are more important than cars.

VOC

NOx

• Again catalytic convertors are incredibly effective. Today heavy 
duty diesel trucks are half the nitrogen oxide source and cars 
the other half.



Ozone Chemistry





Odds of ozone exceeding 100ppb

Hot 
(above 30C)

Cooler 
(25-29CF)



Odds of ozone exceeding 70ppb

Hot 
(above 30C)

Cooler 
(25-29CF)



The occurrence of poor air quality on cooler days has 
been dramatically improved, on hot days less so

% of days in excess of the 
PM2.5 standard in Riverside

15 in 2000; 12 µg/m3 in 2017



NH4NO3 is almost gone – reductions in NOx emissions have worked fro aerosol

C. Nussbaumer and RCC, ES&T, 2020 and 2021. 



High aerosol events (non-fire) are increasing correlated with temperature

C. Nussbaumer and RCC, ES&T, 2020 and 2021. 



High aerosol events (non-fire) are increasing correlated with temperature

C. Nussbaumer and RCC, ES&T, 2020 and 2021. 





Organic aerosol is trongly correlated with Temperature and dominates the remaining aerosol chemistry 
in Los Angeles

C. Nussbaumer and RCC, ES&T, 2020 and 2021. 

Is this due to VOC from urban trees? Or VCP? Or … 



The SIP orders of March 2020 resulted in substantial reductions in 
cars and trucks on the road. Also much lower use of downtown 
buildings and muck lower restaurant activity.

Emissions of NOx and VOC from vehicles dropped. Emissions of 
primary particles from cooking dropped (or were relocated to homes).

Shelter-in-place and LA air quality



Shelter-in-place and LA air quality

• Emissions of NOx and VOC from cars were reduced

• Weather was unusually warm for April

Result—ozone was high, similar to higher ozone 
on weekends. Effects on aerosol were hard to detect.





Summary, conclusions and your 
questions
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