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Executive summary of the WP

The global Earth-observing satellite constellation (EOSC) is a major international asset that has

developed over the past six decades with a dramatic growth in size and complexity in the recent
past. This paper takes stock and summarizes, from a meteorological perspective, the current
const el Icapabilibes,dhighlight the complex value chain of satellite data from measurements to
decision making, and illustrate the interconnected and evolving nature of those processes. When
assessed in terms of application areas (atmosphere, oceans, land/hydrology, space weather), the
constellation is highly interdependent, robust and the observations it provides complement each
other. EOSC is deemed a remarkable international success story that depended on effective
collaboration and coordination of international partners and on free and open exchange of critical
environmental data.

EOSC is rapidly evolving with many factors driving it including technology, emerging data providers,
commercial sector, new capabilities, etc. In this context, EOSC Optimization to meet Applications
needs (current & future) would need a concerted effort to optimize its evolution, possibly including
Ground and Space components. This paper offers suggestions on ways to achieve this and on how

CGMS could help in the essential coordination and in highlighting both the technical and socio-

economic benefits of EOSC. an . *
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EOSC: Eartbserving Satellite Constellation

Capabilities, Complementarity, Diversity and Resilience, EOSC Performance, Value Network

EOSC Trends and Factors Driving Its Evolution

TechnologySmallsatsCubesatsEmerging new capabilities. Earth System Model and expected Increased Resolutions

Conclusions

Goal is to review the status of the global EOSC and highlight its complex nature, the complementarity of its components,
vast applicability and offer a few suggestions as to what are the driving forces shaping its evolution.

Goal is NOT to be comprehensive nor very detailed in the descriptions.
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EOSC Geophysiaapabilities assessment

*source: WMC
OSCAR (2021

Earth System Components:
atmosphere, ocean, Land,
Hydrosphere, Cryosphere

Sensor types

Atmospheric temperature profile

Ozone and cther trace gases

Cloud cover, top height, type

Cloud interior and microphysics
Seaice cover and properties

Biomass, vegetation parameters

Fire cover, temperature, radiative power
Snow cover, status, water equivalent
Land cover, use, topography

Glacier & ice sheet cover & topography
Geoid, crustal plates, gravity

Specific huridity
i Wind (horizontal)

Land surface temperature

QOcean dynamic topography
QOcean colour

Aerosol and volcanic ashes
Precipitation

Lightning

Solar irradiance

Earth radiation

Sea surface temperature
Sea surface wind

Ocean waves

Soil moisture

Atmospheric discontinuities

Maderate resolution
opficalimager
High resolution
opficalimager
Cioss-nadi UWVIS/

NR/SWR sounder

Cioss-nadi MWR/TIR
sounder

GEO

Limb sounder UTLS | UTLS

Canical scanning
MWimager
Cioss-track or

concalMWsounder

Radio-occufation
sounder

Broadband SWLW
radiometer

Sdar irradiance
manitor

Clud and
precpitatonradar
Lighthing

imager
Lidar(Doppér, DIAL,
akimeter, backscaer)
Radar

scateonmeter

Radar
akimeter

Imaging radar .
(AR

Pasitioning systems
(GNSS, laser ranging)

Dap. Back Alt. Alt. Alt.

Reevance code: [_Piimary mission objective [ Veayhighreevance | High relevance | Significant relevance | Noreevance |

Coordination Group for It takes a variety of technologies, sensors, constellations to bé'
Meteorological Satellites gpje to sense the Earth System environment. But with varying
degrees of accuracy, coverage, resolutior;
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The value chain of the measurements
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EOSGs acomplex,interconnected system thabbserves many 3 ﬁ
3S2LKEAAOLE @I NRA I 0oéndranmeénk | ( NI 9 I
(atmosphere, oceandand and icesurfaces). CGMS
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EQOSC Attributes & Performance

Constellation Performance of EOSC is
dependent on the
individual performances
of sensors, satellites and
how they are optimally
deployed in tandem, in
constellations, consisting
of components from all
partners.

- Temporal refresh

- Continuity

- Resiliency/Robustness

Spatial Resolution

-Data Timeliness

Geographic Coverage

- Users readiness

- Number of Variables

- Type of Variables

Performance is more
than accuracy or
precision of individual
sensors

Sensor& Satellite @wﬂmﬂw@c &

Coordination Group for EOSC aims to meet the needs of a diverse set of applicatio
Meteorological Satellites with varying requirements on the EOSC attributes G

Ground Processing

- Accuracy

- Precision

Vertical Resolution/exte
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Example of Data coverage and diversity of EOSC Measurement

a: Radiosondes and COSMI®RO): Scatterometer

Coordination Group for wind, c: Altimeter wave heightg: Microwave TPW
Meteorological Satellites
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Complementarity of EOSC Component

A Applications at different temporal and spatial scales impose
different requirements on EOSC for various geophysical variak
and their attributes

A Sensorswith seemingly similar observing characteristics in fact
addtemporal horizontalcoverage, complement other attributes,
YR SYKIYyOS UKS 2 @SNer{;nlbnc;aeau

A ExampleAtmospheric Temperature from Microwave, Infrared
sounders, as well as from Radio Occultation, Radiosondes: Sc
provide high vert. resolution, some high spatial coverage, etc.

A An evolving Capability:
i ¢C2RIORQE | YAY I GAY 3 \itidabsignalltie use dfY 2
observations evolves as knowledge and processing techniques imp

I ExampleAssimilation of Cloudy/Raimg\W signal,ROdata in the lower
troposphere, upcoming: lightning data, salinity, etc.

Coordination Group for and add robustness and resiliency to the global system, -
Meteorological Satellites especially important for operational systems K
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EOSC: Eart®bserving Satellite Constellation

Capabilities, Complementarity, Diversity and Resilience, EOSC Performance, Value Network

EOSC Trends and Factors Driving Its Evolution

TechnologySmallsatsCubesatsEmerging new capabilities. Earth System Model and expected Increased Resolutions

Conclusions
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