JUMIEAUX NUMERIQUES AU SERVICE DES ZONES
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Projet labélisé SCO et financé
Collaboration FR-US
2024-2026

Construction et exploitation de jumeaux numériques
Zones et enjeux représentatifs

Projection climatique et analyse d'impact

Réponse a des problématiques locales

Résultats libres

. . SPACE FOR CLIMATE
France métropolitaine OBSERVATORY

Traitde cote, érosion / accrétion, zone
intertidale

>10 ans de données satellite
Validation

Baie de Nokoué
Qualité de I'eau, pollution
Satellite + in-situ

Modélisation hydrodynamique

Nouvelle Calédonie

Submersion marine et inondations
cotieres

Satellite + in-situ

Modélisation hydrodynamique
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INMAGERIE TRES HAUTE RESOLUTION
3D, OCCUPATION DU SOL

'imagerie satellitetres haute résolution ( ~¥30-50cm) permet de
couvrir de grandes surfaces (>100km?2), de maniere réactive (~1j), et
de dériver des informations d’'occupation du sol en 3D !
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EXEMPLE DE LIGNES D'EAU _
INSTANTANEES EN NOUVELLE-CALEDONIE

ﬁga Auteuil /—9

R &
Example of waterlinetrackingin k; oo i \
New Caledonia: \/
5yearsofdata: 2019- 2024 Nouméa "
All Sentinel-2 data, filtered on ANSE VATA

clouds

Raw shorelines, not tide-
corrected:
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DIGITAL TWIN CONCEPT

e Localized

LS * Temporally defined

Cnes < * Thematic

Digital Twin * Adhoc

\_. °* Onrequest

Digital Twin
It’s a virtual representation of a system that allows

you to respond to
“what now?”, “what if?“ and “what’s next?”
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DIGITAL TWIN FACTORY (DTF)

I nPUtS Ingester
‘A (preprocessing)

DIFCORE

Models

Digital replica
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Processed

Region Of Interest e Physical models data layers e Datacube
A Surrogate models Simulated
sasas

(a cookbook approach) . data layers I
T
Standards APIs and forma
DIFPLATFORM (OGC, STAC, etc.)
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COASTAL DIGITAL REPLICA (GEOPHYSICAL)

Bathymetry

Shelf to nearshore Shorelines and inter-tidal topography Topography
Unfiltered depth estimation result for 28PCC L E
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SHORELINER
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SHORELINER

Validation avec des données in-situ a Duck, NC ; comparaison avec Coastsat :

DUCK 2020-04-17

—In-situ Waterline
—Shoreliner
— CoastSat

PDF

SHORELINER COASTSAT

RMSE = 2.6 m RMSE = 16.7 m
bias = 0.8 m bias = 16.3 m
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Shoreliner Cross-shore error (m) CoastSat Cross-shore error (m)

Shoreliner’ performance (evaluated over the 6 dates for which surveys are available)
Land/Sea boundary position RMSE < 10 meters (< pixel S2)
Best case Land/Sea boundary position RMSE = 2.6 meters (1/4 pixel S2)

Comparison with CoastSat :
* best RMSE
* 12xfaster on average on ROI

*  More robust (memory limitation on a full CoastSat tile)

Robustness against various scenes (e.g. turbidity)

Global statistics

SHORELINER COASTSAT
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Shoreliner Stacked Cross-shore errors (m) CoastSat Stacked Cross-shore errors (m)
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LARGE SCALE PROCESSING; SENTINEL-2
BAT HYMETRY Effect of the time-delay on the depth estimation

ESA manual - time delay following (Binet et al. 2022)

L 3

HPC 6th generation: 460 L
* All Sentinel data to our disposal %45'8 ; R Final reglonal prOdUCt
*  Large scale applications (time and space). §=° % s S2Shoresv7.1

: 45.4 8 B L w

*  S2Shores (open-source foreseenin 2024)
. Bergsmaetal,, 2019 : principle Radon based Fourier
slicing approach

Senegal

. Bergsmaetal, 2021: updated approachincluding the ‘ Long;:ci:(")

topography-single orbittopo/bathy
*  Almaret al., 2019: spatial correlation method
. Klotz et al., in prep.: temporal correlation method

Processing chain S2Shores v7.1

* Tide correction FES2022 including DAC
* Time-delay optimisation (Binetetal. 2022)
* IHO classification of the performance
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