N

EN 7

" TOULOUSE SPAC
NE

SAETA

\o

C

SIS R/AC

Ef_

M. N
SPACE FOR CLIMATE
OBSERVATORY

CNES TOULOUSE
14/10/25

NNNNNNNNNNNNNN

=\

RYNENOBSERN\Z/ANGIE




WELCONE AND INTRODUCTION

LAURENCE
NMONNOYER-SMITH

. Director of the Sustainable
Development Delegation (CNES)
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OUR 4 STRATEGIC PRIORITIES

STRENGTHEN SUSTAIN WORK EXTEND
our strategic independence a competitive space towards a sustainable our scientific excellence
ecosystem world
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OUR 4 STRATEGIC PRIORITIES

MAINTAIN
INDEPENDENT
ACCESS TOSPACE

EXECUTE MILITARY

R E N G T H E N SPACE STRATEGY

{ | &

EPENDENCE Whia
ENSURE SAFETY OF Rt

SPACE OPERATIONS

@ CNES;PrédémcLance\O,

©CNES/Mira Production, 2020

© CNES/ESA/Arianespace/CSGPhoto
& Video Dept./S Martin, 2023
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SUPPORT OUR 4 STRATEGIC PRIORITIES

NATIONAL
INDUSTRY DEVELOP
g ) DISRUPTIVE

& CNES/Thierry De Prada, 2021

FOSTER
NEW APPLICATIONS

ACE ECOSYSTEM

ACCOMPANY

NEW ENTRANTS
PROMOTE UPTAKE OF . )

SATELLITE DATA

©CNES/E Grimault, 2022

@ CNRS/Edward Salameh/Damien Desroches, 2024
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IMPLEMENT AN AMBITIOUS

OUR 4 STRATEGIC PRIORITIES

SUPPORT CSR POLICY
REGIONAL
RESILIENCE J—
GAIN NEW INSIGHTS INTO i 4 '
CLIMIATE CHANGE

PROMOTE .~
susTAI NABLE Copernicus Sentinel Data, 2022
USE OF SPACE

SUSTAINABLE
VWORLE

DECARBONIZE

& CNES/ill /David Ducros, 2022 ~

@ CNES/David Ducros, 2076 CNES/Distribution Airbus DS,
2020
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POSITION FRANCE IN

EUROPEAN OUR 4 STRATEGIC PRIORITIES
PROGRANMMES
LEAD AND SUPPORT THE
SCIENTIFIC
COMMUNITY

@ NASA/JPL Caltech, 2019

ST R E N GT H E N’,,”’ © NASA/JPL Caltech/MSSS, 2021
=l EXTEND OUR \
@CNES/DEPRADATN\E 2021 . . £ ',l
" PROMOTE SPACEINTHE EXCELLENC 5 . -
lNTERNATlONAL ARENA INSPIRE <y
e SCIENTIFIC \A‘\
CAREERS \ o, e
Y 0 U —
A3

© NASA/ESA/CSA/STScl/Klaus Pontoppidan (STScl),
Alyssa Pagan (STScl), 2023
© CNES/TRONQUART Nicolas, 2017
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LEAD AMBITIOUS PROJECTS

SPACE

TRANSPORTATION
UNIVERSE SCIENCES /

EXPLORATION

CLIMIATE SCIENCE /
EARTH OBSERVATION

. DEFENCE
TELECOMMUNICATIONS

/
NAVIGATION

- |
REPUBLIQUE

FRANCAISE

Liberté
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FRENCH SPACE ECOSYSTENM -

billion €

French public space budgetin 2024
5e

country, after USA,

per year et per )
habitant China, Japon and
Russia

0 000

people
work in the space industry in France, in
manufacturing and services, and in academia.

1er

national budget
In Europe

Llj

(W(W
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@,
OO

KEY FIGURES

JJ

<N

More than

80

academic programmes specialising

in space studies
French companies in the space ‘ @J 1 5
sector, representing 1,500 A
establishments 900/0 SMEs and University Space Centres

mid-sized companies

1er.

zm

collaborating with CNES

European country in
terms of private
Investment in space
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Source : Observatoire du spatial du CNES. Crédits : CNES



THE INTERNATIONAL CHARTER FOR SPACE
AND NMAJOR DISASTERS

EMILIE
BRONNER

Project Leader and CNES
Representative on the Charter’s
Executive Secretariat (CNES)

FRANCAISE
Literté
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- THE INTERNATIONAL CHARTER FOR
SPACE AND MAJOR DISASTERS
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PACE FOR ENMIERGENCY RISK MIANAGEMEN

) VIP VISIT,CNES, TOULOUSE
e OCTOBER 2025
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o @7 WHAT IS THE CHARTER ?

o > MAJORDISASTERS
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CHARTER?

RISK MANAGEMENT
AND RISK CYCLE
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WHAT IS THE CHARTER ?

HISTORY, MEMBERS AND OBJECTIVES




HlSTORY AND DEFlNlTlON WHAT IS THE CHARTER ?

International agreement between
space agencies to provide satellite

1999 earth observation imagery in case
created in 1999 by . .
CNES and ESA of major disasters
o ® a

Nov. 2000
Operational start
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MEMBERS AND DATA PROVIDERS

WHAT IS THE CHARTER?

o satellite data

CSA UKS/FOME | o8 ROSCOSMOS
UK Germany Russia
Canada
CNES ESA
NOAA France EUMETSAT
USGS s en
8 China
UAESA
UAE  ISRO
TOday ABAE India
Venezuela
INPE
| Brazil
Space agencies
are members. CONAE
Argentina
[ ¢ 75
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LAn j CYIETY
ACE AGENCY

A

ROSCOSMOS

providers:
® BlackSky
KARI ¢ |
Korea Ceye
JAXA
Japan ® Maxar
® Planet
® Satellogic
® Geosat
® CONIDA
® China Siwei
® GHG-sat

Eesa & EUMETSAT U

Earopaan Space Agency
.....................
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CHARTER OBJECTIVES WHAT IS THE CHARTER?

Urgent and priority Organization of Worldwide service
programming of earth emergency rapid 24)7 FREE for end users
observation satellites mapp

ing of disasters

.

| o ‘jv ,/

@lcube-SERTIT 2023

@PEXELS DIALO Photography

REPUBLIQUE .
FRANGAISE VIP visit
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A CHARTER FOR WHO?
ACTIVATED BY WHO?

The Charter serves :

* Actors in crisis management (rescue teams, civil protection agencies,
United Nations, NGO, etc.)

* Decidors in crisis management (for damage and recovery estimation, for
humanitarian help sizing, etc.).

The Charter can be activated by all the countries in the world :
®* Since 2012, itis called Universal Acces.

®* Todate, 100 authorized users can trigger the Charter for themselves or a
neighbouring country.

* InPhilippines, no authorized users but the Charter can be triggered by
Sentinel-Asia, United nations, Asian Disaster Reduction Center%AD RC)
® 42 activations for Philippines since 2000

® Lastactivation was: 20" September 2025 for landslide and storm
(Super Typhoon Ragasa (local name Nando))

WHAT IS THE CHARTER?
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MAJOR DISASTERS

DEFINITION AND STATISTICS




<

DEFINITION
AJOR DISASTER

SUDDEN EVENT CREATING A

SITUATION OF GREAT DISTRESS WITH

HUMAN LOSSES, SIGNIFICANT
MATERIAL DAMAGE AND
ENVIRONMENTAL IMPACTS

2,




TYPE OF DISASTERS MANAGED MAJOR DISASTERS

BY THE CHARTER
MIAN-MADE

ATURAL DISASTERS JISASTERS

~ Tsunamis ' Landslides Volcanic eruption

Industrial accidents

QOil spills

JT OF THE CHARTER SCOPE

. Disasters where space
Wars, armed conflicts hts  contribution is not proven

Storms

REPUBLIQUE B
FRANGAISE VIP visit




KEY FIGURES

FIGURES AND TYPES OF ACTIVATION

N




TS CREATION

o 8
OUNTRIES

Legend

O Cyclone O Earthquake @ Fire @ Flood @ Landslide O Oceanwave @ Qilspil @ Other @ Snow hazard @ Volcano

REPUBLIQUE
FRANCAISE
Literté




KEY FIGURES

CHARTER SATELLITES

"270 Contributingsatellites. _

Pl&TH0

—

« Technology : Optical/radar %
« French satellites: e

°* SPOT®6

* Pléiades

® Pléiades Neo

® Objective :to provide the
following products as quickly as o
possible at the scene of 1 Sim—
disasters:

Ex
REPUBLIQUE
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Liberté



http://jda.jaxa.jp/jda/p4_download_e.php?mode=level&f_id=3001&time=N&genre=4&category=4001&mission=4002

ANNUAL AVERAGE ACTIVATIONS NUMBER

90

— 85
- Rising trend
Acceleration since 2020
70 Already 502025 63
60 55
50 51
50 45 Ly
43
20 40 40 40 ;g 38
32 33
30 75 25
21 I |
9 > O o0 A O O N %N M <o © ’\ > O ™

D P q QQQ QQQQQQQQQQQQQQQQQQQQQ Q Q Q Q

REPUBLIQUE » 7
FRANGCAISE VIP vis 25
Liberté




ACTIVATIONS VS TYPE OF DISASTERS e

5% 2% 2%, Half of Charter activations are caused by floods.
W

Earthquakes, Others o
Tsunamis

/590 of activations concern hydro-meteorological events.

5%
Volcanic
eruptions

7%

Fires

10%

Landslides

15% 51%

Storms Floods

Ex
REPUBLIQUE

CAISE VIP visit 26




VWHAT PROVIDES
THE CHARTER ?

SATELLITE IMAGES AND
VALUE-ADDED PRODUCTS

REPUBLIQUE
FRANCAISE

Fraternité

cnes
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WHAT PROVIDES
cHARTER PRODUCTS THE CHARTER?

OBJECTIVE : PROVIDE AS FAST AS POSSIBLE TO THE DISASTER SITE THE FOLLOWING
PRODUCTS

PROGRAMMED ARCHIVED VALUE ADDED
SATELLITE IMAGERY SATELLITE IMAGERY PRODUCTS
Optical/radar images delivered in To produce before/after in order to Crisis map or damage estimate map built from
afew hours to end users. better evaluate the damage. information extracted from satellite images.

Ex
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FRANCAISE VIP visit
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CHARTER PRODUCT : ERUPTION TONGA 2020

’ VOLCANIC ERUPTION N . VOLCANIC ERUPTION
HUNGA TONGA ISLAND - TONGA A HUNGA TONGA ISLAND - TONGA

Analysis © |Cube-SERTIT 2022 Analysis © |Cube-SERTIT 2022

Esri World Imagery 200 Pléiades-1B © CNES (2022),
WorldView-2 acquired on 14/08/2020 25, distributed by Airbus DS,
© Maxar L acquired on 16/01/2022 at 21:53 UTC

\1 Sertit



CHARTER PRODUCT : ERUPTION TONGA 2020 o
v

VOLCANIC ERUPTION A & VOLCANIC ERUPTION
| 4 S, 8
NUKU ALOFA - TONGA : : \':‘: NUKU ALOFA - TONGA
C-—f = AR : > —
ESRI World Imagery g * < ::"%’ S Analysis © [Cube-SERTIT 2022 o
WorldView-2 acquired on 02/07/2020 B o \’ AR Pléiades-1B © CNES (2022), . J‘.
2L e distributed by Airbus DS,
. acquired on 18/01/2022 at 21:38 UTC




CHARTER PRODUCT ERUPTION TONGA 2020

-_

R L

Pleiades © CNES (2022), Distribution Airbus DS

Pleiades Neo © Airbus DS (2022)

31



CHARTER PRODUCT : LANDSLIDE/STORM VESUBIE FRANCE 2020
- z i

: "'r

Pleiades ©'CN ES (2016), Distribution Airbus DS Pleiades © CNES (2020), Distribution Airbus DS

32



CHARTER PRODUCT : STORM HAITI 2023

HAITI - Port-au-Prince

Storm - Impact map
Observed the 20/11/2023

Location Diagrams

b

Jeremie
O

Cartographic information

0 0,25 05
— e A

Local projection: WGS 1984 UTM Zone 18N Datum: WGS 1984
Geographic projection: Lat/Lon (DMS), Datum: WGS 84
Scale: 1:6 000 for Al prints

Legend

Transportation Impact-Line  Built-Up Area Impact Placenames
Rosds, Destroped e o facenm
Ganaral Information

Notans ysed

Interpretation

A tropical disturbance moved across western Caribbean on 17
November, mainly affecting Haiti and Jamaica, unleashing
landslides, mudslides and flash floods. Heavy rainfall hit Haiti
late on the 17 November Killing two people who were swept
away by the extreme floods in the western Gre

region.

This map represents the flooded areas and flood traces on
settlements and roads, observed the 20/11/2023 over Port-

au-Prince in Haiti

Data Sources

Damaged buildings, damaged roads, flooded areas, © ICube-
SERTIT 2023.

Crisis & background image
Pléiades-1A @ CNES 2023, distributed by Airbus DS (acquired
on 20/11/2023 at 15:30 UTC, GSD 0.5m)

Reference layers
OpenStrectMap © OpenStreetMap contributors, refined by
ICube-SERTIT.

Inset maps
Natural Earth 2012,

Framework

This best effort Rapid Mapping product is elaborated within a
very short timeframe, optimizing the available material, and
has been quality checked within ICube-SERTIT's 1SO 9001
procedure.

All geographic information have limitations due to the scale,
resolution, date and interpretation of the original source
materials. No liability concerning the content or the use
thereof is assumed by the producer.

Map produced the 29/11/2023 by ICube-SERTIT
@ ICube-SERTIT 2023

@lcube-SERTIT 2023

emergency-sertit@unistrafr - http://sertit.unistra.fr

© ICube-SERTIT 2023

72200 721930 72190W



CHARTER PRODUCT : FLOODS 2023

SOMALIA - Bulo Burto

Flood - Impact Map

Observed the 29/05/2023

@lcube-SERTIT 2023

. BRAZIL - Encantado

% Extratropical Cyclone - Impact Map

Observed the 11/09/2023

@

g

¢

cnés

@lcube-SERTIT 2019

34



CHARTER PRODUCT : EXPLOSION BEYROUTH 2020

GLIDE number: OT-2020-D00177-LEN

Lebanon - BEIRUT
Industrial accident (Explosion)

P08.1 - Detailed damage assessment analyses
over affected areas. Partial release.

Cartographic Information

General information Crisis Information
[T ) e of tederest  Tramspoetation Grading

Not Anstpsed

Hydrography

STEM0 0




CHARTER PRODUCT : STORM ZINMBABWE 2019

POST-EVENT SITUATION 3 -
Pléiades image acquired the. 2‘0(0372019' >
'y

i

a,

PDST~EV§ﬁY SITUATION =

Pléiades|

limage acquired the 20/03/2019

© SERTIT 2019

ZIMBABWE - Chimanimani Area
Tropical Cyclone - Impact map
Observed the 20/03/2019

Locai
i

ozambigque

Local projection: UTK
Geographic projection: Lat/Lon
Scale: 1:25 000 for Al prints
Legend
Crisis information
A Road bk Primary

! Bridge - Damaged ndary

Local road

Flood traces Hydrology
[ [T ——

Interpretation

th hund
se as authorities

continue rescue effo

This map presents the damage ent in the

Chimanimani area.

Data Sources

Crisis laye
Flooded and impacts derived from Pléiades-1A image
acquired the

1

rs
© OpenSteerthMap contributors 2019

(2019), distributed by Airbus DS, acquired
UTC, GSD 0.5 m.
acquired on 24/06/2018 at 07:41

Framework
The products elaborated for this Rapid Mappin
d to the best of our abil
frame, during a crisis/exercice, optimising the material
available.

sertit@sertit.u-strasbg.fr
http://sertit.u-strasbg.fr

Sertit

@lcube-SERTIT 2019

36



CHARTER PRODUCT : LANDSLIDE BRAZIL 2023

BRAZIL - Juquei

Landslide - Impact Map
Observed the 25/02/2023

©/ICube:SERTIT:20235 = &

@lcube-SERTIT 2023

37



CHARTER PRODUCT : EARTHQUAKE TURKIYE/SYRIA 2023

7

Pléiades-1B © CNES (2023), distributed by Airbus DS,
A acquired on 07/02/2023 at 07:59 UTC

il

38



CHARTER PRODUCT : EARTHQUAKE TURKIYE/SYRIA 2023

- - .7- = b - 3
L" ‘ 3-& Ol sie !f! 4 ‘t;:" ,‘ : :
-

i: + =g (Y

-~

acquired on 08/02/2023 at 08:41 UTC

L e i TR B



"

SPACE FOR RISK

RISK MANAGEMENT AND
RISK CYCLE




(o{e] pp l|:1Vpplel Nel B J.9p-|NEpp-§-7.\ 33, RISK CYCLE
OBSERVATIONIN THE RISK CYCLE

Mitigation/Prevention

Preparedness

Warning/Evacuatio ,
‘ ) \ppernicus

IIIIIIIIIII

Saving People

CE@'snee.n O - R Urysncy

Assistance

k » =3 Assessing Damage - (Lopernicus

Ex —— :
REPUBLIQUE Lopernicus
FRANGAISE Journg
Literté




FOR MORE INFORMATION

ABOUT CNES

WWW.CNES.FR ¥,

ABOUT THE CHARTER

WWW.DISASTERSCHARTER.

X

@DISASTERSCHAR

T

CONTACT :
EMILIE.BRONNER@CNES.FR OR

rE ¢ LINDA TOMASINI@CNES.FR

REPUBLIQUE
FRANGCAISE Journées Jeunes Chercheurs 2025
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THE SPACE FOR CLINMIATE OBSERVATORY
INITIATIVE

FREDERIC
BRETAR

Head of Space for Climate
Observatory (CNES)

EN

REPUBLIQUE Insérez dans la zone de pieds de page, si besoin, vos informations annexes (Iégendes, sources, crédits, restrictions, logos

FRANCAISE . 4L,
Liberts partenaires, etc).




A
SPACE FOR CLIMATE
OBSERVATORY

An international alliance developing
Earth Observation-based services for local
decision makers / end users to adapt to
climate change

Promotional video

Le Coeur de Voh

Nouvelle - Calédonie

i 7 ENTRE MATIDMNAL
Pléiades - 6 décembre 2012

CNES 8012

CTUDES SPaTIALES



https://youtu.be/CJmBmYgo61I
https://youtu.be/CJmBmYgo61I

THE SCO INTERNATIONAL ALLIANCE

AN INTERNATIONAL ALLIANCE DEVELOPING EARTH OBSERVATION-BASED SERVICES FOR LOCAL
DECISION MAKERS / END USERS TO ADAPT TO CLIMATE CHANGE

A .
Sco » Charter on the establishment of the '

SPACE FOR CLIMATE Space for Climate Observatory (SCO)

OBSERVATORY
. Entry into force of the SCO Adoption of the first SCO
Launch of the One Planet Crez.atlon of the Space for e ey Work Programme Release of the 2024 SCO
ST M QIS e governance and activities (2023-2025) annual report
@ — e @ @ @ >
December 2017 September 2019 September 2022 October 2023 May 2025

HIGH LEVEL OBJECTIVES

* Create a network of space agencies, public institutions, and private stakeholders committed to using satellite data to address local impacts of climate
change — particularly for the benefit of civil society;

* Provide decision-makers, both public and private, with operational tools, data services, and studies that support adaptation strategies across sectors;

* Foster cooperation around these digital tools —to encourage their adoption and scale-up worldwide.

EN —~
REPUBLIQUE é sco
FRANCAI

Liberté C s E

Egalité C n e S SPACE FOR CLIMATE

Fraternité OBSERVATORY
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THE SCOIN 2025

THE GOVERNANCE

THE PORTFOLIO

57

Signatories

30 countries
3UuN Prog

30

AGENCIA ESPACIAL
MEXICANA
T ——
I

&/s1DA

H Rymdstyrelsen -

‘Swedish National Space

e Lidal gypaul UL Sg N
\’AGEOS @ e t!m s (9

»

= P %
cnes @ = +t+ Gesa @ EUMETSAT
- ¢

ot @

whrmates e beagery. KENYA SPACE AGENCY

Netherlands ) Philippine °
Spa = Space PORTUGAL / SANSA
o c Office for st Tuhnology S PAC E

Tindesry, Pgepon Agency SPACE AGENCY

;
S S A sombhaian o,
sl SKUVAK UAE SPACE AGENCY
ruSREiEs o SPACE

gy
U N&

environment
programme

(

A [ Sre

E
|2 ]

/M

IS

Projects

123

65

Countries

o1

\(\/> ne%cilrestsﬁres
AgricuLture
Bi dlvers Ity

ucann

Forests
spher

Partners

500+
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THE SCO across the world in 2025

—, N
SCo. QADAPTING OUR SOCIETIES TO THE IMPACTS OF CLIMATE CHANGE

- / l:s\\
EUROPE

: é o ' () URBAN ADAPTATION
| NORTH AMERICA T = o | 4 COASTAL ADAPTAnow»
S R | & WATER MANAGEMENT -
FOREST FIRES S W - 7 | p
@ AGRICULTURE g
¥ NATURAL DISASTERS

» WATER MANAGEMENT
& ATMOSPHERE & GHGs
\? NATURAL DISASTERS

SOUTH AMERICA

& WATER MANAGEMENT
\# NATURAL DISASTERS
% LAND USE

j l INDIAN AND
PACIFIC OCEANS

— i " — 4 COASTAL ADAPTATION
12\ \ ‘ & WATER MANAGEMENT

4 orojects J) APTA | @ BIODIVERSITY
GLOBAL N /4 & WATER MANAGEMENT :

& FORESTS - Sl 2 COASTAL ADAPTATION

\
A% EDUCATION/AWARENESS : BRI MR DISASTERD
\# NATURAL DISASTERS

projects

EX
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FRANCAISE .
pooi ﬂ-m:l FoR cur-u.rl
Fraternité

DBSERVATORY



BENEFICIARIES
AROUND THE WORLD .

Observe, collaborate, act:
space for the benefit of climate

Beneficiaries
around the world

EN
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https://www.youtube.com/watch?v=keO0P0hP3oI&list=PLMabVzpWcsuaKW_ZNOfMPAXlffIg5T9CQ&index=14

OBSERVING NATURAL HAZARDS AND
DISASTERS FROM SPACE

RAQUEL
RODRIGUEZ-SUQUET

Earth Observation Application
Specialist (CNES)

FRANCAISE
Liberté

EXx
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CENTRE NATIQNAL
D'ETUDES SPATIALES

_, .1,> } ‘


mailto:vincent.lonjou@cnes.fr
mailto:raquel.rodriguezsuquet@cnes.fr

THE EARTH OBSERVATION
SATELLITE DATA...

Acceleration: 0.11 = 0.05 mm/yr?

«3\%(; A WIDE RANGE OF MEASUREMENT .WITH LONGTIME SERIES it
TECHNIQUES AND DATA.. o Optique (SPOT > 1986)
@ o Optical/radarimaging, lidar, atmospheric o Altimetry (Jason > 1997)

sounding, altimetry..

o Public / commercial data

o Fr/EU/hors EU Data

/,'/-\J
{é\ 2.1 mm/yr + 4.1 mmlyr

Optical N 2007-. ‘( >< >
=5 "\,-.-'\ AADES .
3 o 2012-.. 2021-.. —
- PlLciaders 2025-..
HRS &, 7,
2002-.
i S B - e e U - R ——

CSO/MUSIS

REPUBLIQUE

© ESA/CARRIL Pierre, 2007 - © CNES/Mira Productions/PAROT Rémy, 2012 - © CNES/ill./DUCROS David, 2013
FRANCAlSE © IDE/SARIAN Robin, 2015 - © CNES/ill /SATTLER Oliver, 2017 - © CNES/ill./REGY Michel, 2021 52



-- ALLOW TO ADDRESS MIANY TOPICS

HHHE URBAN : & LITTORAL
3D mapping, vegetation cover/land artificialization Coastal management, bathymetry
GRICULTURE /FORESTRY
- - . £ RISKS AND DEFENSE
ﬁ& Forest characterization and monitoring, production ] _
monitoring International Charter , CopernicuseEM ,
g Ministries
ia. RURAL: )
k Land use planning, tourism -NVIRONMENT

Air quality, land use

Ocean level anomalies with Land cover with Sentinel-2 Vegetation mapping with 3D mapping
altimetry constellation SPOT6-/ with Pleiades et CO3D
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https://disasterscharter.org/fr
https://emergency.copernicus.eu/

SCOAST-DT : CREATING AND OPERATING SPACE BASED COASTAL ZONE
DIGITAL TWINS

.

(m}

Shoreline evolution
in France

SCOast-DT

Elevation at Nean Sea Level

~Coastal lake in Nokoué, floodings,
a) water salinity in Benin

Marine submersion in
New-Calédonia

OBSERVATORY Cnes

EN
REPUBLIQUE US PI:thomas.g.grubb@nasa.gov

f}iﬁNCAISE https://esto.nasa.gov/earth-system-digital-twin/




COASTAL DIGITAL REPLICA FROM SPACE

A 3D representation of the coastal zone ANYWHERE, at ANY TIME without any prior knowledge (+
modelling approaches and scenario projections)

I

V7% oy

| ’/ DRIVERS 4= IMPACTS

Soil and land-use
classification, 3D

topography,

3_'}‘;,; hydrology...
Wi o
Shoreline, inter-tidal
zone evolution...
/
Bathymetry, water level
and quality, biological
processes, benthic , ey ¢
mapping, sea-state OCEANDT <= LANDDT P Y
observations... _ Py

/ . .'»w LS ] ,
W i B ¥
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NOKOUE DIGITAL REPLICA

Land cover

| igh vegetation
Low vegetation
Building

Tri-stereo
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NOKOUE DIGITAL REPLICA : FLOOD MAPPING

DTN Flood extent
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NMODELING

Model : SYMPHONIE

Quéme
river

% Porto-Novo

'j\ Lagoon
%
S

”
Djonou

rlver/
Cotgnot!
CHanvel

Atlantic Ocean

Model Salinity (color) & Circulation streamlines, May 2018
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REPUBLIQUE Okpeitcha et al, RSMS, 2024
F.',’TANCA'SE Honfoetal OM, 2024 %8




NOUNMEA DIGITAL REPLICA

New Caledonia (Nouméa) marine submersion
risk

VIDEQ

; Images sources :
. Airbus Defence & Space
. Pleiades Néo tri-stéréo
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https://www.youtube.com/watch?v=aF1VsFmgqvo
https://www.youtube.com/watch?v=aF1VsFmgqvo

PICANTEO - CHANGE DETECTION FROM ‘1/
VHR OPTICAL DATA e s T B

First row: prediction for intact
buildings  blue destroyed
buildings in red.

EARTHQUAKES

o Kahramanmaras earthquakes in Tlrkiye (6" February 2023)
o International Charter activated - Activationn°797

Second row: overlay with
SERTIT’s manually annotated
destroyed building instancesin
purple.

Visualisation of the change
detection results for the
Turkey ROI.
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https://disasterscharter.org/fr/activations/earthquake-in-turkey-activation-797-

PICANTEO - CHANGE DETECTION FROM d /
VHR OPTICAL DATA ¥
CYCLONES

o Cyclone Chido in Mayotte - International Charter activated Activation n®939
o 14" December 2024

COHERENCE COMPLEMENTARITY

% Change Detection (PICANTEQ) - Change Detection and Copernicus
/ Emergency Management Services (CEMS) annotation



https://disasterscharter.org/fr/activations/storm-hurricane-in-french-southern-territories-activation-939-

PICANTEO - CHANGE DETECTION FROM
VHR OPTICAL DATA

WILDFIRES

o Wildfires in Valparaiso area in Chili with 43000ha burned - International Charter activated Activation n® 859
o 3" February 2024

REPUBLIQUE
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https://disasterscharter.org/fr/activations/fire-in-chile-activation-859-

FURTHER INFORNMATION

OBSERVATORY

SCOast-DT project until mid 2027 SCOast-DT presentation @ LPS d,’ n N T E o

h : . li . B
ttps://www.spaceclimateobservatory.org/scoast-dt Thrusday, 16h15, Hall G2

Picanteo: CNES change
F.04.15 Resilient Coasts: Adaptive detection framework for
Strategies for Sustainable Ocean natural disaster response
Management in a Changing Climate
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Raquel Rodriguez Suquet "

Raquel.rodriguezsuquet (at) cnes.fr

Vincent Lonjou

vincent.lonjou (at) cnes.fr




OPEN SOURCE CNES TOOLS

Stereo =>DSM DSM =>DTM + DHM Land Use
https://github.com/CNES/cars https://github.com/CNES/bulldozer https://github.com/CNES/slurp/

David.Youssefi (at) cnes.fr Dimitri.Lallement (at) cnes.fr Yannick.Tanguy (at) cnes.fr

To be released on https://github.com/CNES/

Images/Videos => Bathymetry Sentinel-1=> Flood Maps VHR change detection

https://github.com/CNES/S2Shores https://github.com/CNES/floodml

OEE:

picanteo
A dedicated coastal

Bk . . .
Ir Jlllﬂ.l | 44 customized version will follow
et | 4 B & 5, N Shoreline and derived products

: E.I-.I'

Raquel.RodriguezSuquet (at) cnes.fr + 30 years of processed data

W= overmetropolitan France
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DATA DISTRIBUTION

iThe‘O ydroweb | é G E@ D E S

Explore free hydrological data for your studies

e

www theia-land.fr/en/theia-data-and-services-center https://hydroweb.next theia-land.fr/ https://geodes-portal.cnes.fr/




OPEN SOURCE & SCIENCE

nchronization and sharing with
other initiatives

Committee on O Opeéen
Earth Observation Q a Geospatial
Satellites Consortlum

-

£
* 5

OBSERVATORY

i ! Destination Earth
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