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Ozone smog is not emitted directly but forms through atmospheric chemistry
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Measured ozone reflects an unknown combination of production from 

human-caused and natural precursor emissions 



Satellites don’t directly measure ground-level ozone
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Key challenge: Air quality management requires source apportionment, 

especially on days exceeding the ground-level O3 NAAQS threshold



Our focus is on the ”Ozone Transport Region” during the 2024 ozone season 

(the first full ozone season with TEMPO products available)
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2-meter temperature and supporting information on seasonal 

greenness from the Moderate Resolution Imaging 

Spectroradiometer (MODIS) monthly Enhanced Vegetation Index 

product (EVI) (Text S2) to classify the 2024 study period into 

three intervals: April (April 1-30), early-O3-season (May 1-June 

15), and midsummer (June 16-August 17) 

mid-summer eventsearly-season events

Tao et al., in prep*none occur in April

early-season start: 5-day running 

12-16LT NEC-mean > 26.5 ℃



TEMPO (and TROPOMI) sense expected seasonal transition in NO2 and HCHO 

over the Northeast Corridor 
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• New top-down view of seasonal differences by time of day: 

→ flattening of NO2 diurnal amplitude 

→steepening of morning to early-afternoon rise in formaldehyde

• Comparison to ground-based monitors & Pandora spectrometers in progress Tao et al., in prep



During high-ozone events, how does the chemical environment differ on days 

occurring in the early-season versus midsummer?
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• Averaged over the Northeast Corridor, TEMPO suggests higher morning tropospheric NO2 but 

lower HCHO during early-season high-ozone events relative to midsummer high-ozone events

• Comparison to ground-based monitors & Pandora spectrometers in progress
Tao et al., in prep

anomalies are relative

to period-mean



How much ozone is produced by wildfires? Is the ozone transported,

or produced when urban emissions mix with transported smoke?

Soil NOx
NOx

NOx
VOC

 CO 

BVOC 

NOx, VOC, CO Background 

sources of ozone

LOCAL PHOTOCHEMISTRY

7

Local ozone 

WILDFIRE PLUMES: TRANSPORT 

+ PHOTOCHEMISTRY



New approaches to diagnose ozone-forming chemistry in wildfire plumes
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Palmo et al., in prepFor more info: J. Palmo poster yesterday (online soon)

FIREX-AQ TROPOMI
Machine-learning

(neural net)
Ozone Production 

(builds on

Souri et al., 2025; 

2026)

steady-state 

HOx-NOx-VOC-O3 

model 

(builds on Jin et al., 2020; 2023; 2025)



Case study: Williams Flats Fire (WA) 

August 8, 2019
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J. Palmo

NOAA HMS
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**Work in progress**

NOAA HMS

TROPOMI CO TROPOMI NO2 TROPOMI HCHO

HCHO/NO2 Ozone-forming regime



Evaluating hourly PM2.5 forecasts from the perspective of an individual aiming to 

minimize exposure:  Is it safe to go out today?  When should I go running?
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• Evaluated whether existing forecasts are reliable for these personal decisions

• Outlined development paths to better forecasts

• Recommended new metrics to assess skill and benchmark future improvements in PM2.5 forecasts.



Overarching questions guiding our HAQAST “Investigator Project”

& an introduction to our team  

• What controls “early-season” high-ozone events in the NEUS? 

• What is the relationship between smoke and high-ozone events? 

• How does exposure to air pollution intersect with other cross-sectoral risk factors 

regionally and globally and how are these risks co-evolving over time? [Co-I 

Adam Schlosser (MIT)]
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Interested to learn more about satellite products for ground-level ozone? 

Please check out TEMPO-related HAQAST materials

https://haqast.org/tempo-applications-for-surface-ozone-tiger-team/
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“Clickable” Table

& Video Tutorials & Trainings Focused on TEMPO data 

1-Page Plain Language Summaries

[produced by HAQAST3 TEMPO 

Applications for Surface Ozone Tiger Team]
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