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Expanding Geostationary Atmospheric Composition

Satellite Constellation: Towards Global Coverage

GENESIS

* |INn 2024, CEOS AC-VC commissioned a new White Paper

* The initial goal was to complement GEMS, TEMPO, and
Sentinel-4 with global air quality and greenhouse gas
observations

A dedicated team has been meeting bi-weekly to draft the
document

 The initial plan was presented at the October 2025 CEOS SIT
Meeting

* Following this meeting, the scope was reduced to focus
exclusively on air quality

A finalized White Paper will be ready for the 2026 SIT Fall meeting for review by
the Principals.
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Sentinel-5P Tropospheric Column NO2

Human activities drive rapid
atmospheric changes.

@ The fast pace of change requires
hourly observations.

@ These shifts directly impact air
quality and human health.

.. @ Accurate measurements are vital

KL Ladirrrs (e dae iy b

— 2 June 1 - 30, 2024 Monthly Average

Tropospheric Nitrogen dioxide (NO, ) column concentration retrieved by Sentinel 5P
for the month of June 2024. High column densities ( denoted by bright red colors )
over the South Africa are associated with high power plant and industrial emissions
in the region. Elevated column densities over south equatorial Africa are associated
with dry season biomass burning activity

to guide actions and evaluate the
success of current strategies
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» The CEOS Atmospheric Composition

SRS i séntinelhouny) Virtual Constellation (AC-VC) partners
' | provide valuable data

Gaps remain in observing diurnal

cycles, rapidly changing events, and

specific pollutants in the SH and

populated NH regions

Polar-orbiting satellites offer global

£ ‘ W coverage, but limited temporal
Sentinel-5P Sentinel-5 OMPS EMI GaoFen-5

(once per day) (once per day) (once per day) (once per day) reso | ut | on
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Closing the Gap: The Global Geostationary Satellite C E S

Solution

. Five new geostationary satellites

SRS o) SSntine i)/ identified to cover the gaps

“ ' . Continuous, wide-area coverage over
currently undermonitored regions

. Complementing and enhancing
existing constellation

. Significant ownership and
participation at the regional level to
build capacity

Sentinel-5P Sentinel-5 EMI GaoFen-5

(once per day) (once per day) (once per day) (once per day) o I—eve rage the AnalySIS Rea dy Data
(ARD) concepts for Geo

The benefits of investing in geostationary atmospheric composition monitoring extend far beyond the science. By
improving our ability to predict and respond to environmental challenges, we can realize significant economic
savings in areas such as healthcare, agriculture, and resource management.
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Strengthening Ground-Based Measurements for C E S

Calibration/Validation

Leverage existing ground-based
networks (e.g., AERONET, Pandonia,
NDACCQC).

Establish strategically located collection
of instruments at relevant sites

Focus on comprehensive
Instrumentation and local capacity
building.

Engage diaspora scientists to reach local
institutions (e.g., AMS Townhall Jan 2025)
INn developing countries

The disparity in atmospheric composition ground-based measurements around the globe
cregtes an issue, as unmeonitored regions are often disproportionately impacted by pollution
but lack the resources to monitor and mitigate the impacts effectively.
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Ground Stations for Monitoring Ozone, Nitrogen C E

dioxide, and Particulate Matter

« All available surface ozone (O4) observations from the
Tropospheric Ozone Assessment Report (TOAR). Note

: A . that Ozone monitors exist in Australia but are not yet
[ . - _“ﬂi____é:g\b“‘: f in the open-access TOAR-II database (Szopa et al,,
a5 S _ 2| 2020)
5ol e FOARA———| + Pandonia Global Network (PGN) - Trace gases NO,,
_1'50 —1I20 —S;O —éO —3(; 0 3l0 6'0 9IO 12'0 150 031 HCHOI etC
S — « AERONET - Optical Depth (proxy for PM)
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Yy o - + Algorithms /data
K S PP processing
Bty - SN Y. « Instrument operating
| ' 7 - i . NG N routines
e sl p * Quality control
- -2 ~ o Real-time data processing
Operja‘tif:nal :Status s ' ¥ Data arChiVing
@ Intensive ;"‘re 1 — -
Hold due 1o issu= > o O::ical Ds;;\ (SOOn;;

@ Out of aperation April 05, 2026 Daily Average ==

Cesa & @ 2 £ Fccoes ~reees Geostationary observations will provide data in regions not covered by ground networks
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Altitude = 35,786 km

ECCC has proposed the use of Inclined Geosynchronous
Orbits (IGOs) to observe under monitored regions at high
northern latitudes
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Schedule

African Meteorological Society (AfMS)

P> Meeting
Apr 20
GAW Symposium, Geneva
Apr 13
2026 SIT TW, Submit WP
Sep 8
Submit Draft for Review
21st CEOS AC‘VC, Japan Jun 30 IGARSS Symposlum
Jun 9 »Aug 10
AMS Townhall on AQ in Africa 2025 SIT TW, Damstadt 2026 AMS Houston 22nd CEOS AC-VC, Leiden 40th CEOS Plenary
Jan 6 Sep 10 Jan 26 >Jur~| 1 ’Nov 3
White Paper Outline 2025 Fall AGU SIT 41
Mar 19 Dec 18 ’Apr 15 Final WP
Nov 5
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
2025 Jan Mar May Jul Sep Nov Jan Mar May Jul Sep Nov 2026
A
Today
AQ Community Review WhitePaper Jul 1 - Aug 14
Prepare Draft Final White Paper Aug 17 - Sep 3

* Major Milestone/Deliverable
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Backup slides
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Decisions, outcomes, or actions sought

Updated the SIT-41 on current status and strategic objectives of the Expanding
Geostationary Atmospheric Composition Satellite Constellation: Towards Global
Coverage white paper.

Highlight the urgent, global need for improved atmospheric composition
monitoring capabilities.

Emphasize the vital importance of deploying geostationary satellites to
complement existing polar-orbiting systems.

Solicit volunteer subject matter experts and reviewers to author and review
sections of the white paper

End goal — a fully endorsed White Paper (Nov 2026)

Join our team if you want to participate as author or reviewer
Write to: ali.h.omar@nasa.gov
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Outline of White Paper and this Presentation

0 1 THE CHALLENGE 0 CURRENT LANDSCAPE

Observation Gap Limitations of
existing observations

03 CLOSING THE GAP Air Quality GAPS
Geostationary The case for Geo
Solution

Observations

0 5 COMMERCIAL DATA GROUND TRUTH
Opportunities and 06 Strengthening ground-

Limitations based monitoring in
undermonitored
regions

O SYNEGISTIC BENEFITS A CALL TO

Integrated Observations 0 ACTION

plus Modeling _
Case for improved

atmos. composition
observations
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