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OUR PLANET UNDER PRESSURE

SUSTAINABLE
DEVELOPMENT

§2ALS
Zan®,

ProJECTED GLOBAL W ARMING
BY 2050

S0
=

LS

+ Pressure on biodiversity and human population
+ Flooded rivers and wet plains, coastal strip
impacted by sea level rise

+ Impacts by dams on basins connectivity,

+ Impacts of pollution on human health

+ Impact on Water and Carbon Cycles
+ Extreme events : droughts, floods, storms, fires

+2 Elllion

PROJECTED POPULATION GROWTH
BY 2050

+ Increased pressure on energy and food supply
+ Increased pressure on transboundary reservoirs
+ Higher population density in coastal areas and near major rivers

Adaptation and mitigation issues
Require Research and Management
To understand and manage processes
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A CHANGING SPACE CONTEXT

. A new international context
New actors
Renewed ambitions for space exploration

. Environmental transition
Climate Change
Supportto public policies

. Digital transition
High-value data
Complexity of information

' Fastinnovation
Nanosatellites and constellations

NewSpace
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SCIENCE AND SOCIETY

Scientific and societal challenges are strongly linked to global change and environmental issues

Predict our environmentin the coming

Understand the Earth systemand days/weeks

the processes thatcontrol it
Predict and manage extreme events
Predict the evolution of our planet
Understand and manage our needs for

Understand human impact water and food
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AN INTEGRATED APPROACH
OF THE EARTH'S SYSTEM

%// DATA?®:
Studying the Earth System requires: // TERRA

* Integrated, interdisciplinary research to better understand the
processes associated with the Earth Systemand global change

* Multi-source, multi-sensor data for use at different spatial, spectral
and temporal scales

* Acombinationofsatellite, in-situand numerical modeling data

* Aninterdisciplinary approach

Anintegrated approach makes it possible to:

* Serve scientific communities, public authorities and innovation
players

* ForgekEuropeanand international partnerships,fundamentaltoa
globalapproach

OBSERVATIONS NUMERICAL MODELS
In-situ & Satellites & Data assimilation

Pacific EO Workshop New Caledonia, April 15-16 2024 - Selma Cherchali (CNES) < 5




CNES EARTH OBSERVATION PROGRAM

Phase 0 / Phase A studies

R&D studies

In-situobservationinfrastructures
(buoys, balloons, aircraft, ...)

CNES satellite missions

Supportto
research activities

Contributionto European programs
ESA / Copernicus METSAT

Dataa rvices centers
Downstream applications
development

4 Cooperation and international partnerships

4 Acoherent set of actions covering all Earth System compartments 4+ Upstream (R&D)to downstream (applications) approach
4 Combining satellite + in-situ data + digital modeling 4 France2030: Accelerating the development of the space
4+ Guidance and strategy developed with scientific committees (CPS / TOSCA) ecosystem for new services
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CONNMIT TO A MORE SUSTAINABLE
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‘e DATA & SERVICES CENTERS

Increased role of data centers in the frame of future missions development
(e.g. Microcarb, C3IEL,Trishna..)

DINAMIS

(SNCF-CNES)

services facilitate access to spa
es are key tofoster the users co
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BILATERAL PROGRANMS AND
INNOVATION

TF\'ISHNA@ |

'

Land, Coastal, Ocean
Water

Satellite precursors
LSTM, S3-NG TOPO
Downstream Programs

hydrOweb.next

i ‘s. R Al .- ' N - ‘/,
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TRMM, GPM,"  CERES, S Saral Altika
Launch scheduled » vl T | me
Ll
in 2026 :
DATA?®
&
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A REVOLUTIONIN SPACE FOR HYDROLOGY

Increase in accuracy (more specific spectral bands) Increase in temporal resolution
Example of soil moisture: Example of visible:
from AMSR-E (C-Band) o SMOS (L-Band) from SPOT5-6 (local) o Sentinel 1, 2 (5/6days)

Increase in spatial resolution
Example of altimetry:

from Jason (kilometric) to SWOT (100m)
Trishna, LSTM (~50m)

’ @ Trishna (3 days), LSTM, SBG

Increase in accessibility of data
Vast majority (51,2,3, SMOS, SMAP, Landsat)
are freely accessible

A long term sustainability with the Copernicus Program: Sentinel Expansion, Next Generation

HYDROSPACE 2023 27 NOVEMBER - 1 DECEMBER 2023 | FIL LISBON, PORTUGAL



HYDROWEB —NEXT : Amultisensor- variable- modelling approach

A multi-sensor approach to support high-end applications
P SWOT 52,1,3 from SWOT : System of systems (including in situ

}“J B SMOS, Trishan..4 . Q 4 W measurements + Modelling)

Weather data

<&
m Other water mission

(JASON, SMOS, SMAP, 2

= MODIS... Data aggregation

‘Q%\ In situ sensors = Validation & calibration
(buoys, ground = Normalization &

Government

sensor...)

standardization

Earth-observation

(multispectral) * Time -
Gravimetry (GRACE, * Space Institutions
GOCE) = Algorithmand
Processing
o15 cata " API Private

companies

v' Operational scientific algorithms that generates products being automatically v~ Free access to the product and its download
distributed v' Interoperability and standardization

A unique and simple access for EO-data relevant to hydrology

A multi-sensors approach

Global scale production and visualisation

ISRV



Hydroweb-Next : A multi-sensors/multi-variables approach for hydrology d= IR,
. . CNes .« - -

Water surfaces SW@T -

DOWHNSTREAM

Water quality, temperature

Numerical models and assimilation schemes

“* Hydrology and hydrodynamics (assimilation

Rainfall '
ainfa of altimetry data, rainfall, ...)

Water height and discharge

Land cover
Soil moisture and humidity Estimation of data quality and
calibration (observations, models)

DEM < Provides confidence in the use of the data
and allows for a better perimeter use:
knowledge of the distributed data

< Expanding spatio and temporal horizons
products generation

“» Homogeneous comparisons/overlay (X, y, t)
% Integration with in-situ data (OZCAR database)



Hydroweb-NG : an integrated plateform

L and cover

Water Height/
Discharge

Q Water | '
SWOT data >

v Single access point for hydrology products from EO v' Appropriate spatial and temporal resolutions
v" Multi-sensors approach v Free access to data for all users
v Global scale targeted when possible v’ Standardization of data, interoperability




: much more than just a WebSIG !

Al
Unique portal fg " Syste.n.\
for SWOT HR Hypervision

data distribution &

Global Scale
production
from innovative
algorithms

Easy access,
visualization and
combination
of heterogeneous data
: multi-sensors &
multi-variables

Virtual Research
Environment
‘Sandbox’

July 6, 2020




of water quality and temperature

Water quality produ @20m with Sentinel 2 : Landsat :

French lakes temperature monitored from space in
coordination with field measurements for environmental
quality standards compliant with the Water Directive

Framework.

Il Specific atmospheric corrections
on water surfaces with the Glint-

removal for Sentinel-2 images —GRS
algorithm (T. Harmel et al., 2019)
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| iAvaiIabe on THEIA website :
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https://theia.cnes.fr/

BIOPALT

BIOSPHERE ET PATRIMOINES
DU LACTCHAD

Il

United Nations
Educational, Scientific and
Cultural Organization -

Water quality monitoring form space @
Chad basin for peace and sustainable

development

201810 &
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http://hydroweb.theia-land.fr/

Water Quality — UNESCO Portal P\

Key indicators derived from satellite data:
* Water quality parameters (5 days - 20m)
e Suspended Particulate Matter
* Colored Dissolved Organic Matter
* Chlorophyll-a
e Turbidity
* Bloomindex
* Water surface temperature (16 days - 100m) from

- &
UNESCO World Water Quality Portal for La Plata Basin " C IC
Cuenca del Plata
a

2 Landsat
UN‘ESCO World Water Quality Portal for Lake Chad = b Water surface extent
 Water level from nadir satellites

e Institution Locale : Commission du Lac Tchad

. ' C np B
S8

9 CENTRE NATIONAL MWH'
Hydrological Programme 3 OFFICE FRANCAN
D'ETUDES SPATIALES ; ' 08 LA MIODIVERSTE




Le réle des institutions B -

Le portail fournit aux décideurs des indicateursclés sur les ressources en eaul.

* Participationaux sessions de formation techniques
 Campagnesde mesures terrain pour calibrer et validerles algorithmes
* Transfert progressif des opérationsdu portail aux acteurs locaux

" onin situ r?d_'omEtr'_c Lake Chad water quality field measurements by
measurements during a training session for Lake Chad Basin Commission experts
local experts
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45 SIGNATORIES

including 25 Member States and

AN Aninternational alliance developing Earth Observation-based 3 United Nations organizations
SCO services for local decision makers / end users
AR :
to adapt to climate change : :
; =L 2re (;’Si;‘ IH.M‘ cnes A )
e belspo
* ‘:?': CSaA @ceumersar &[570/‘ isprs .
SCO International Objectives: | < @
. . . . . " N Qe Spae & @
* Provide operational tools (SCO projects) and studies to help decision- ) 7 O
makers to adapt to climate change. Seace | HREEC. e 2. B

UN®

* Foster cooperation around these applications to favour their reuse and
communicate onthem

* Build a network for space agencies and public and private entities involved Frederic Bretar@cnes.fr

In the use of EO data for operational climate action Laurence Monnoyer-Smith@cnes.fr
Sara.Toffoletti@cnes.fr
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ADAPTING OUR SOCIETIES
TO THE IMPACTS
OF CLIMATE CHANGE
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P
SCO SPACE CLINMIATE OBSERVATORY

SPACE FOR CLIMATE
OBSERVATORY

SOME PROJECTS IN NEwWwW CALEDONIA/AUSTRALIA

0I560°<

Monitoring the Gold Coast

An investigation into patterns of
post-storm beachrecovery in
the Gold Coast
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d Topics: agriculture, water management, coastal, urban & rural
areas, extreme events & natural disasters response

EO4DroughtMonitoring

Atoolfor characterizing,
monitoring and
forecastingdroughtona
territorial scale

Earth Observation for
Agricultural Water EO4AgriWater

monitoring

Pacific EO Workshop New Caledonia, April 15-16 2024 - Selma Cherchali (CNES)
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https://www.spaceclimateobservatory.org/monitoring-gold-coast
https://www.spaceclimateobservatory.org/eo4droughtmonitoring
https://www.spaceclimateobservatory.org/eo4agriwater

FORETS

BOOSTER LE DEVELOPPEMENT
Economique, sociétal et environnemental
des acteurs francais

AGRICULTURE

MARITIME

Ccesars
e

SE, RESSOURCES
TECHNIQUES
Rencontrer nos experts pour un accompagnement
personnalisé, &tre en contact avec nos laboratoires,

leurs ressources techniques et données spatiales,
nos brevets industriels

VIERGENCE
Libérer le potentiel des marchés

et faire émerger les champions (
de del“B%
¥, B B
/ o \
/
f \
| \
)
/

TERNATIONAL
Accompagnement a I'international

agoNnnect

TION oy (‘cnes

1S IRRITOIRES
Hackathons et challenges

Partenariats

B NCEMENT
RATION ter vers les guichets
Suivi et soutien de notre de financement
réseau d'incubateurs (CNES et autres)
etd'accélérateurs

MOTION Fournir une bonne connaissance
Mise en réseau, de I'utilisation des données

visibilité (événements..) et des technologies spatiales,
communication dngltale' relais auprés de nos partenaires

SERVICES
EN ORBITE

ECONOMIE
LUNAIRE

LOGISTIQUE
SPATIALE

A“JAW‘

CONSTELLATION

Py, INFRASTRUCTURE

N ‘/ &
4

S’APPUYER SUR L’INNOVATION

Industrielle et Technique
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CONVENTION NOUVELLE-CALEDONIE

Nouvelle-Calédonie : Convention signée le 4 décembre 2022 avec les axes :

- GouvernanCe GNOLgGE\r;EE\JLDIE_LEA
o COS: Président (MdG Innovation)+ CNES/DS/D  CT: DINUM + CbC/Maritime&Qutre-mer CALEDONIE
o 19/02/2024 : Signatureplateforme Iablisée Connect by CNES en Nouvelle-Calédonie (PF CBC NC): K. Decludt
o Participational’OGS:
- Développement économique
i Tahatai N& w4 - Y insicHT [ Forte implicationinfrastructure
. igtoeuriqiaa\;Va(tfh—édéfmir meE  PIOM - SCOavec MEQSS
- Acteur AquaWatch

- Expression et couverture des besoins institutionnels du territoire et de grands donneurs d’ordres
o Surveillance maritimeavec France 2030 - travaux avec UnSeenLabs / Parc de la Mer de Corail : Magis-Ok
o Connaissanceet suivi Bande cotiere:

o Prise en compte cartographiesdu littoral par France 2030, rédaction AO

o SCQOast-DT

o ApportAguaWatch

o Jumeau numérique « Risques » : Echanges de « briques » avec la « DT Factory »

- Augmentation des compeétences (K. Decludt visite au CST = Juin 24)

EX

REPUBLIQUE L Y
FRANCAISE

Liberté

(s



FUTURE MISSIONS & SERVICES

Four missions and services dedicated to the Climate and the Environment
= Top priorities from the French reasearch community (Scientific Prospective Seminar 2019)

AOS C3IEL SMASH ODYSEA
Atmospheric Clouds and Land Water level Oceanic currents
Observatory precipitations with high revisit and winds

CNES has adopted a global perspective in making cooperation a key element of its strategy.

CNES partnerships with all the Ecosystemare founded on a relationship of trust, built at the highest levels over many years

REPUBLIQUE
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SCIENTIFIC FORESIGHT SEMINAR 2024

The CNES Scientific Foresight Seminar revolves around several working groups
reflecting on':

* Universe sciences and exploration, coordinated by the Committee for the
Evaluation of Space Research and Exploration (CERES),
e Earth observation, led by the Earth, Oceans, Continental Surfaces, Atmosphere
committee (TOSCA),
* Human and material resources,
* International relations, <\/§
* Characterization of the strategy linked to our ambition, /\/®
Presentation to our
international partners
planned in Q4 2024

* Science and NewSpace,
* The environmental footprint of space activities.

N\ ~" SEMINAIRE DE — T ey
. . PROSPECTIVE Lo S i
5 Van SCIENTIFIQUE www.sps2024.cor'n'
Ex |

Liberté
Eoalité




UN ECOSYSTENME DU SPATIAL QUI S ' ETOFFE ...
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