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INTERNATIONAL CONTEXT : The Earth, a complex dynamic system //// Sialleh

Numerous geophysical and environmental processes, with ATMOSPHERIC

different spatial and temporal scales, permanent interactions WARMING ;’g&igslﬁfm
between the solid Earth, land surfaces, ocean, atmosphere . -

compartments as with the anthroposphere. e W, OCEANS

SWELL
EVOLUTION OF THE NEEDS

> More integrated approaches to complexity

> Multi-source data, multi-sensor allowing multi-scale
(spatial, spectral & temporal)
Coupling of in-situ & space data
Need of long-term data series and services
Integrated Al and big data services
Interdisciplinaries
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A Research e-Infrastructure focused on the Earth system and environment //// TERRA
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DATA & SERVICES HUBS

€42m 1000 15,000 100,000TB
(2020) products &  USers (2022/2023)

services ' Atmosphere .
Data Terra’s mission is to create an integrated platform & ﬁ‘hei@

ForM@Ter DATA S

encompassing Earth system data, services and products. ;
Land surfaces
|

=> 26 Research Organizations and Universities Solid Ear‘fF\ TERRA
—> 30 Data and Services Centers (CDS) 4
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—> 32 Consortium of Scientific Expertise
—> 200 FTE / 450 scientists, engineers and technicians FAIR Data Communltles
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AERIS ATMOSPHERE DYNAMICS //// TERRA

atmospheric physics and chemistry, climate change, air quality, etc.

The AERIS Atmospheric Data and Services hub brings
together data management activities and scientific
expertise in the atmosphere at the national level.

STUDY CASE : AIR QUALITY

AIR QUALITY
MONITORING

www.aeris-data.fr/ $cerema @cirad JNEYH  ONERA
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The data comes from platforms, observation
networks, instruments on board satellites, balloons,
planes, laboratory measurements, inventories, ﬁ
models, data from scientific campaigns. ,

EUROPEAN AIR QUALITY EFFECTS OF SoALoTe1
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ForM Ter

SOLID EARTH
24 Knowledge about the structure and composition of the Earth,

W) i

telluric risks and resources

The solid earth data and services center Form@ter brings
together data management activities and scientific
expertise in solid earth at the national level.

STUDY CASE

GROUND

The data comes from satellite missions, in situ
instruments and the results of experiments,
modeling and simulations.

Calculation services are also available.

DEFORMATION
CALCULATION BY

SPATIAL TEMPORAL
MONITORING OF

APPLICATIONS

Activation de 'initiative CIEST?

Large active fault

CRITICAL REGIONS
SPATIAL IMAGERY :

D5M-OPT

ERUPTION DE LA SQUFR[EEE

SAINT-VINCENT: EVALUER LES
- TR ALEAS VOLCANIGUES EN TEMPS

DSM-OPT signifia «Dignal Surfsce Mocels GOMSAR signdle  Ground  Deformation REEL GRACE A L'IMAGERIE

T e aPTical FEF 80 4L (oo wETy Righ Meaitanng ulng InSAR imepe Tims seried DPTIQUE HAUTE-RESOLUTION

zones and magmatic

systems, landslides
and lithospheric
deformation on the

scale of large massifs.
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OCEANS DYNAMICS
Observing and understanding the dynamics of the oceans

The Odatis ocean data and services center brings
together data management activities and scientific
expertise for the oceans at the national level.

STUDY CASE

COASTLINE
& MONITORING

WATER

OXYGENATION
Coriglis _

Dissolved oxygen (ml /1)
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The data comes from satellite missions, in situ
instruments (fixed platforms, floats, gliders, radars,
sea campaigns, laboratory measurements, ...) f
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LASER / LIDAR
BATHYMETRY

WATER
QUALITY

transect for congentration of suspended
matter in sea water
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. LAND SURFACES % DATA::
@Thelg Observe the dynamics of land surfaces //// o

and natural resources

The Theia land surfaces data and services hub federates The data comes from satellite missions and in situ

ecosystem and environmental resource monitoring instruments. They support the development of vall@
activities at the national level. added products, models and software in ten them

agriculture, biodiversity, climate, water, forest, coast,
STUDY CASE snow & ice, natural risks, health, urban.

SOILS OCCUPATION URBAN PLOTS BIOMASS HUMIDITY GLACIER ALTITUDE SNOW COVER
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//// DINAMIS DINAMIS SERVICES //// TERRA

Access to and use of very high spatlal resolution satellite images

An institutional offer
FOR 3 USERS SEGMENT

Pleiades specific coverage

metropolitan and French Guiana sandy coastlines, e Sl Tk TRafPe French Al_J_thorized Insti_tutional Usgrs
DOM TOM. . L et N Zfecy For scientific research, higher education

Littoral Sénégal. Pléiades

Copyright CNES, ADS B _ "I and territorial actors

Vintage covers SPOT 6-7 Metropolitan France _ . e .
Ad-hoc acquisitions Pléiades and SPOT 6-7 . : REITEILD STEEE el 74

Worldwide - Expressed by UIAs, regardless of their - InstitutionaI_Usgrs :
place of employment. 4 For cooperation in the South, in the

European Union and internationally

High resolution complementary images : P, /s )

Relay to the CNES Spot World Heritage program i Private users (France) _

(Spot 1-5), CNES PEPS platform (Sentinel 2), For R&D project leaders and public order
Geosud, CNES Kalideos program: RapidEye, providers

CosmoSkyMed, TerraSar, -X, Aster... Couverture métropolitaine 2020. Copyright

ADS - IRD, INRAE, IGN
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ISLANDS : a polymorphic and complex natural and human ecosystem //// Sialleh

The challenges to monitor remotely
Diversity of situation ‘// %

lack of date, unifying thematic products Satellite / In situ Easy access to multi-source data
(land-cover, ...) data

highly dynamic and constantly changing Full data cycle services development
environment . «I/ 72, FAIR criteria

combining capacity of satellites %

different scale : from local to large-area W Base on existing capacities, institutions,
monitoring structures and resources

A need to support both regional and global \

long-term monitoring '
long-term monitoring land and ocean cover Models  integrated multi-disciplinary approaches

to study changes in climate and impacts B} i
; y oo gt P ohysical / biological for the use of Earth-observation research
ynamic indicators variables data
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GAIA DATA INTEGRATED PLATFORM //// DATAS:

8 main networked data and services centers

Equipex+ or PIA4 infra

: Ca:}_rnicus
- FITS | @O
- MesoNet im e sl Nynnn CDS GAIA data

«2a EOSC
- Clusster ~Fo'y

| Y (R S

Equipex+ or PEPR thematics ~ Al ; L @ <

- Obs4Clim s e ¢ ) Réseau Renater/GAIA data E U DAT

- TerraForma o e —— ERERNCE
- Marmor 5 ad - W GRILLES

IRs impliguées dans GALA data 2]
- OneWater S

H2020 Projects — Horizon Europe e ) . T L.
- |S'ENJES p I. 1__. ,;.IH Bt IE_I IEl:lrll'I[?l-‘t'rP‘ch ; 4.'; EUROPE
PHIDIAS i
EOSC-Pillar
FAIR EASE w PRACE
FAIR IMPACT e | )

Projets CPER en région » DESTINATION EART

- Creation of a dedicated high-speed and secure network GAIA-X

- Deployment of a data grid (IRODS AC system) | S3 remote access to data and rapid automatic transfer of large data sets from one
center to another

- Interoperability of processing between the 8 centers, with HPC centers in France and with commercial clouds (GAIA-X - DIAS)
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Discovery, : : Earth gFAIF{ practices : . Distributed data National . . Earth system
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- Data Lakes  Federated Dat ' : Long-term I
- Multi-sources and :: a & Processing : : data archives
- distributed data | services . & stewardship
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Datalakes
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DATASS

Research, Access and
Data Management
Services

Research (navigating through
thousands of datasets)

Catalog (metadata,
vocabularies, ontologies)

Consultation and access to
data via integrated platforms

Advanced dataviz

Supporting FAIR scientific
communities

O%

Transversal services
facilitate transdisciplinary
research work

Data grid, cloud, knowledge
management system, SSO,
metrics, user support &
training — community
animation

Supporting campaigns

Analysis Ready Data
Datacubes, ...

E3

Earth Analytics Lab
Data exploration

Virtual Analysis Platform -
VAP : Notebook/IPANGEO/
STAC ecosystem

Datacubes

Ability to connect directly to
On-demand Processing
centers (WPS)

NoCode/Low Code: Galaxy-E,

FGIVIP, ~Matlab/Simulink

Regular production
services

Optimization of processing
(orchestration tools) and data
formats (Zarr, CoG, Dask, ...)

Supporting on a continuum
of shared infrastructures




Réseau d'observation des eaux cotieres du Pacifique insulaire

ReefTEMPS observation service of the French

Research Infrastructure ILICO.

A network of temperature, pressure, salinity and S e —
other observable sensors in the coastal area about i L T -

twenty territories and island states of the Pacific. e S
Smart Buoy 0.0 1.8°C 28.5°C

CI [Lm @ E1T°

00 5 © 360°

i G reoeeerd L3 e, 030
@MM

HEAT STRESS AMALYSIS [*

emperature
Sensor

Real-time temperature monitoring (1m and 4m) measured by the
Bouraké Front buoy in New Caledonia https://aqualink.org/sites/2892
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https://aqualink.org/sites/2892

--'p o Micro-endemism in New Caledonia //// %;ﬁf

A Characterization from freshwater zooplankton and proposal of a
onndes de chersd functional ecology model

The biological, geological and climatic context of

New Caledonia is particularly remarkable due to the

association of factors and conditions of bkaies i iR
exceptional character. It is one of the major oot et cancton Kl e ches
biodiversity hotspots in the world and has the

highest proportion of endemic species

described in all French territories (56% according to s SRtRiechems wplculs e

the INPN booklet, 2021). R __ 0 E4

Quelles productions pour I'application #

&

* Mares échantilonnées = Galax’f
o Magsifs ultramalfiques

Thesis Coline Royaux https://borea.mnhn.fr/fr/users/coline-royaux
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https://borea.mnhn.fr/fr/users/coline-royaux

. ; 4, DATA::
Terre Solide: volcans du Vanuatu & subduction megathrusts ////

Loyalty islands earthquake
M7.1, 31 March 2022

\l){ 'I'III' AST (II'I OVALTY 151 'I.'\L"ﬁ
173 174

ALOS-2 interferogram (2018)
Shreve et al (2020)

Vanuatu volcanoes
Among the most active volcanoes on et
Earth (Ambrym, Ambae, Yasur) et
Interplay between tectamc and volcanic

processes =@ Lo 22 1N inrae O\ E B <O O
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Réseau Geoscape (G)

Subduction
earthquakes
Seismic stations of
New Caledonia,
Vanuatu, Futuna of
the GEOSCOPE
network monitor
megathrust
earthquakes
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ERUPTION TONGA

14 jan. 2022 the volcanic eruption caused waves that hit Australia, New
Zealand, Japan and the west coasts of North and South America for several

days.

All the information collected by scientists thus facilitates emergency response

and helps to better understand and anticipate this type of natural disaster in the

future.

DATAGS:
TERRA

The Tonga Islands are made up

of approximately 170 islands

Atmosphere

Eruption seen by
Geostationnary
Satellites

Solid Earth

Oceans

-<..90%

VH-VV color-comp Sentingl-1]vn-vv color-comp

Evolution of the Volcanic
Island before and after
the eruption

-
e
i
s
£

of

iy island
/¥ -destroyed

Sentinel=1,

Measurement of the tsunami
wave front by altimetry satellites
and of the coastal surge by in
situ tide gauges.

Land surface HD satellite imagery

Mapping the Damage to
guide rescue
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ERUPTION TONGA e TERRA
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' - VOLCANIC ERUPTION
VOLCANIC ERUPTION . .

HUNGA TONGA ISLAND - TONGA, | _HFHUFMSIHI:- - TONGA
Analysis © ICube-SERTIT 2022 _ - En":h:: ':Im_b,\stmr 2022
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National, European and International projects
where DATA TERRA is involved

EARTH SCIENCE

MARINE

EMODNet, SEADATANET,

BLUE CLOUD,
MARINE COPERNICUS

TRANSVERSAL SERVICES

DATA GOVERNANCE
ENvri-FAIR, FAIR EASE, EOSC Pillar,
FAIR Impact

HIGH PERFORMANCE CALCULATION

SURFACES CONTINENTALES PHIDIAS, EURO-HPC
Copernicus Land, Climat C3S OPERATIONAL SERVICES

ATMOSPHERE
Copernicus CAMS

Copernicus Service C3S, CAMS, Land,
Marine

o EOC
SNOSE

2HIDIAS

z SeaDataNet

FEERD»
ENVRI

FAIR

Fosc-Pillar
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DATATERRA

+33 (0)4 67 54 87 08



mailto:contact@data-terra.org
http://www.data-terra.org/

