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GEO-XO Atmospheric Composition Value Assessment

In 2020, an expert team assessed the value of geostationary atmospheric composition (AC) observations

for NOAA'’s science and operational application areas, as part of the agency’s mission to protect lives

and property. The proposed GEO-XO AC capability addresses the report’s recommendations.
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A VALUE ASSESSMENT OF AN
ATMOSPHERIC COMPOSITION
CAPABILITY ON THE NOAA
NEXT-GENERATION
GEOSTATIONARY AND
EXTENDED ORBITS (GEO-XO)
MISSIONS
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NOAA’s Atmospheric Composition Applications
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Atmospheric Composition: Critical to NOAA’s Mission
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climate change and its
consequences for the
environment and our society.
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Value of NOAA’s Air Quality Forecasting Capability
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Advantages of GEO AC Observations

Column NO, (10'5 mol. cm?)
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instrument will provide
geostationary data over
CONUS for research
applications after it
launches in 2022.
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Atmospheric Composition: A Multi-Instrument Synergy

PMZ2.5 derived from VIIRS AOD
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(Preliminary, pending program approval) ViS/IR Imager (GXI)
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Potential GEO-XO ACX Attributes

(Preliminary, pending program approval)

OMI NO, sampled over TEMPO field of regard

CONUS, southern
Canada, northern
Mexico and
Caribbean

8x3 km? @ nadir

60 min

UV: 300-500 nm
Vis: 540-740 nm
Both @ 0.6 nm

Hourly inputs to national air quality,
hazard and fire forecasting capabilities
and warnings.

Resolve sources, including cities, highway
corridors, airports, oil/gas fields, large
point sources like fires and power plants.

Capture diurnal variations in emissions
and photochemistry. Detect episodic
events like fires and volcanoes. Select for
cloud-free conditions. Capture peak
pollution exposure during rush hour
traffic and industrial activity.

UV: ozone, nitrogen dioxide,
formaldehyde, sulfur dioxide, absorption
aerosol optical depth. Vis: cloud/aerosol
layer height, PBL ozone, vegetation. High
resolution critical for spectral
fingerprinting.
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GEO-XO ACX: NOAA'’s Contribution to Geo-Ring

After its launch, TEMPO will be one component South Korea has already launched, and the
of a global Geostationary Atmospheric European Union will soon launch, their own GEO
Composition constellation, the Geo-Ring. Atmospheric Composition instruments.
TEMPO is a ComtinalA hautiy) Europe and
pathfinder TEMPO (hourly) — South Korea
research 8 ; ) : are planning to
instrument. g o AT T s - operationalize
& — T their GEO
NASA has no Atmospheric
planned Composition
follow-on to capabilities.
TEMPO.

GEO-XO represents the Research-to-Operations transition
for the US GEO Atmospheric Composition capability.



GEO-XO Science Working Groups
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THE NESDIS PATHFINDERS

The early adopters of future satellite
observations

The NESDIS PATHFINDERS PROGRAM includes people and organizations
that volunteer their time to demonstrate how the use of satellite data can
improve our daily lives. GEO-XO is the first NOAA mission to integrate the

new Pathfinder Program into their mission development.

GEO-XO Pathfinders are the early adopters of future
geostationary data. They will work in collaboration with the
mission teams during the pre-launch phases to prepare and be

the first to use GEO-XO data after launch.

GEO-XO Pathfinders realize benefits for
themselves while also enhancing the the
knowledge of how satellite data impacts society.
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