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Impact/Purpose:

The Tropospheric Emissions: Monitoring of Pollution (TEMPO) mission was launched from Spa

EPA Science Inventory: 362165
or
https://tempo.si.edu under documents
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Facilitated and led by EPA in collaboration with TEMPO

Validation and Science Team, NASA, and NOAA.
» Developed the validation plan
» Expanded the Pandonia Global Network of Pandoras
» Validated baseline L2 data products: ozone, nitrogen
dioxide, and formaldehyde.

Providing real-time feedback to TEMPO algorithm

developers and science team.
» Early results identified a priori profile issues.
> Early results identified unrealistic AMF spatial variation.
» Development team updated algorithm to V2 and V3

EPA’s Automated Analysis System now V3
» V3 Nitrogen dioxide correlating well with Pandora and
TropOMI.
» V3 Formaldehyde correlating well with Pandora
» Comparison to surface monitors useful for air quality
managers

» Validation report anticipated soon...
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https://tempo.si.edu/

TEMPO Validation Methodologies

Smithsonian

» Correlative measurements : TropOMI and Pandora
* Pandora stations: best ground-based validation dataset available for total vertical columns.

* TropOMI: state-of-the-art satellite retrievals at similar spatial resolution.

» Analysis Regions: Pandonia Global Network and Ozone Nonattainment Areas.
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e Most stations in the east

* 52 Nonattainment Areas

 Better spatial coverage

e Of special interest for
emissions control
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» Get level 2 data for TEMPO, TropOMI, and Pandora

e Python bindings for EPA’s Remote Sensing Information Gateway (pyrsig)

* Trainings available — see QR code

> Find time intersections

 TropOMI: same hour (e.g., 19:00:00Z to 19:59:597)
 Pandora: overpass within 15min of observation

» Find spatial intersections

* TropOMI: pixels overlap
« Pandora: overlap a buffer

> Pool intersections for
statistical analyses
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- Consistent monthly performance Consistent diurnal performance

* Dynamic range varies by month as expected ¢ Dynamic range varies by time of day as expected

«  Orthogonal slopes consistent by month Orthogonal important due airmass sampling.
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Consistent monthly performance

 Dynamic range varies by month as expected °
 Orthogonal slopes consistent

Consistent diurnal performance

Dynamic varies less by time of day

Orthogonal important due airmass sampling.
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Better Agreement in Summer

2023-08-02 to 2024-09-22

* Dynamic range varies by month as expected s Count

* Larger seasonal changes in TEMPO than N oy I = I = B =y |
TropOMI. et

* Orthogonal slopes lowest in winter hreb

e Steadily increasing from January to May
* Decreasing after August

* By comparison, Pandora slopes were quite
consistent.

e Suggest looking into potential TropOMI
high-bias in Winter/Spring

e16  N=942069; r=0.15

e16 N=728318; r=0.08
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Thanks to: Henderson.Barron@epa.gov
— Kelly, SAO Team, and NASA TEMPO Project Team for delivering on the promises of TEMPO!
— NASA LaRC ASDC for assistance to connect TEMPO to RSIG APIs and increase accessibility!
— Pandonia Global Network and State and Local agencies for working with EPA to expand Pandora measurements!
— Research groups and researchers who have contributed their time and analysis in support of TEMPO validation!

e Given the short timeline for TEMPO baseline mission, early data access to support a community led
validation effort was critical.

 Nitrogen dioxide and formaldehyde results contribute to both the beta and provisional maturity levels
outlined in the validation plan.
— Assessing bias, precision and uncertainty (NO2-02, NO2-04, HCHO-02 and HCHO-04)
— Inter-site gradients contributes to urban/rural gradient assessments (NO2-01 and HCHO-01)

Slides at:

EPAs automated validation software will continue to assess TEMPO L2 products!

wEPA
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