New viewpoint on air pollution from TEMPO

Palisades Fire - 2025/01/07
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Background Info: Ground-level ozone forms through atmospheric photochemistry;
Satellites don’t directly measure ground-level ozone
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Data source: U.S. EPA 2014 National Emissions Inventory

How does local-to-regional ozone-forming chemistry change in space and time?

- prior work establishes HCHO/NO, as a qualitative indicator of sensitivity to NO, vs. VOC [e.g., Tonnesen & Dennis, 2000;
Martin et al., 2004, Duncan et al., 2010; Jin & Holloway, 2015; Jin et al., 2017; 2020; Schroeder et al., 2017; Souri et al., 2020; Tao etzal., 2022)



Challenge #1: What controls early-season high-ozone events
in the Northeastern U.S. ozone transport region?

By Madankui
» Tao (MIT)
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When and where are the highest ozone events in the Northeast during 20247

High-Os Monitor Count per Day (MDA8 O3=70 ppb)
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May 24th 2024: Combined view from TEMPO and meteorology implies
regional photochemical ozone production
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Approach: Leverage airborne measurements to infer in-plume photochemical
conditions & develop mapping to satellite products to tap wide spatial coverage

2019 case study:
Williams Flats Fire
(Washington)

FIREX-AQ TROPOMI
August 8™, 2019
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What new insights into
ozone formation in fire

plumes will TEMPO
products reveal?

(Palisades fire,
January 2025)

J. Palmo  **Work in progress**
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TEMPO-relevant finding: Monthly mean NO, abundances
show spatially-varying sensitivity to the hourly timing of NO, emissions

MUSICA-vO chemistry transport model (14km resolution over the U.S.A.; ~100 km global)

Differences arising from use of hourly NO, emissions rather than daily mean

VERTICAL COLUMN DENSITY
Tropospheric NO,

-
[

I
[

o)
[10%° molec/cm?]

<4 '
0.6 -03 00 0.3 0.6[ -

—> Implications for inferring NO, emissions from space?

M. Tao et al., preprint in EGUSphere: https://doi.org/10.5194/equsphere-2025-4304



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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Overarching questions guiding our HAQAST “Investigator Project”
& an introduction to our team

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

W Kevin Civerolo ~ Alexandra Karambelas
et . NESCAUM .
onservation

» What is the relationship between smoke and high-ozone events?
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» 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) presented this morning] RTSTE Ronini Sampoornam Swaminathan
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J. Palmo,

Preliminary FIREX-AQ versus TROPOMI shows promise for
mapping plume-level chemistry; extension to other plumes is in progress
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TEMPO HCHO VCDyy, TROPOMI HCHO VCD1yey In 2024, we have routine
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(a) New York City
NO- HCHO HCHO/NO,
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