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Digital twin ?

Digital Twin : digitial replica of phenomena or mecanisms (of environmental, societal, economical … origins) 
with the help of all inputs parameters (causes) and outputs parameters (consequences)
This allows evaluation of processes between parameters and their exploitation through scenarios

DataOrganisation of

Now
What is the 

situation

Next
What will be the 

situation

If
What could be
the situation

Harvesting, formatting, QC, merging, uncertainties estimates

Derivation of processes between causes and consequences (deterministic
modelling, statistical approach, AI, hybrid…) 
Evaluation  of the processes quality/reliability/accuracy on a regular basis through
continuous acquisition of data (link with Data)

Derivation of scenarios on extreme (and potentially unmet) causes
Application of these scenarios to the processes, accounting for know reliability and 
accuracy

Application of known scenarios (e.g. IPCC) to the processes, accounting for known
reliability and accuracy



• Pôle appli environ... Antoine Mangin Specification, development of the Coastal Digital 
Twin and onboarding on DESP

Setting up of 4 use cases

Coastal change (erosion/accretion) 

Coastal and compound flooding

Mangroves (link with blue carbon)

Sargassum proliferation

Coastal and Extremes Digital Twin Component



Coastal and Extremes Digital Twin Component

Timescale and budget

Total budget 1,5M

France : 47,5%
UK : 28%
Lux : 18,5%
Norvège : 2,5%
Espagne: 3,5%



Landslide detection

VLM attribution

Scenario analysis

Future shorelinesHistoric shorelines

Coastal change components



1999

https://coastal-environments.weebly.com/happisburgh.html

Since the removal of a coastal defence section in 1999, 34 homes have crumbled into the 
water in Happisburgh because of coastal erosion.

Left: Erosion of Happisburgh coastline between 1999 and 2024 after removal of sheet pile defences.

Centre: Original coastal defences (1996). Right: Recent headlines.

2024

Coastal change – Happisburgh, Norfolk



Type Environment

Goal Decision support, risk management & communication

Interventions System operation (e.g. beach nourishment, hard defences) & policymaking

Cost reduction Disaster risk reduction, climate adaptation & biodiversity protection

System representation Many systems (objects and large systems)

Timespan Decades

Coastal change – users requirements



Coastal flooding

Coastal flooding is one of the most destructive natural hazards with social, 

economic and environmental consequences. 
Coastal flooding will become 
more challenging: 

Degradation of natural habitats that act 

as a buffer to flooding;

Population growth and urban 

development in floodplains

Relative sea-level rise and changes in 

storms & precipitation

Ageing flood defence assets
Impact of Storm Ciara (Feb., 2020) on Saint Malo, France (Credit: EasyRideVideos)



Coastal flooding

Drivers of Coastal & Compound Flooding



Coastal flooding

Methodology

• Chained modelling approach: Climate-Hydrologic-Hydraulic model

• Calibration & validation using in-situ data & multiple EO datasets

• What-if scenarios related to boundary conditions (from RCMs and 
storm surges) and/or river/floodplain geometry changes

SUPERFLEX

LISFLOOD-FP



Coastal flooding

Leverage EO data
Flood extent map derived from Sentinel-1 by Global Flood Monitoring (GFM)

https://extwiki.eodc.eu/GFM/PDD/
GFM_algorithms/LIST_algorithm



Coastal flooding

Climate Models and “What-if” Scenarios
Regional climate models: EURO-CORDEX archive (11 km, Europe) provide precipitation and air temperature projections, 
covering three Representative Concentration Pathways—RCP2.6 (stringent mitigation), RCP4.5 (moderate change), and 
RCP8.5 (severe change).

What-if scenarios:

• Users can select climate scenario with storm surges to generate corresponding flood hazard and risk maps

• Users can select mitigation scenario to assess its impact on flood hazard and risk at site level

RCP4.5 

HQ2 HQ5 HQ10 HQ20 

HQ50 HQ100 HQ1000 

Upstream boundary 
condition:

In progress : Link with HPC allowing user to launch its own scenario



Sargassum use case

Voir presentation CLS



Mangroves



Digital Twin: 
DETECTION (mapping 
habitat extent)

Mangroves



Digital Twin: Habitat 
suitability

Mangroves



Digital Twin: BLUE 
CARBON 

BRT models 
(EO data)

biomass 
carbon storage

Area, species/mangrove  
assemblages, biomass, C stocks in 
biomass and soil, Soil C acc rates, 

EO environ data

soil carbon 
stocks

maps

AOI Cameroon 

detection mangrove
(Scenario 1)

3 Periods (2016-
2020-2024)

Blue C maps from 
other sources

“Validation”

In progress

« Conversion
»

Estimate of C 
fluxes 

(emissions/re
movals using 

conversion 
factors tier 1,2

Mangrove 
area and 
habitat 
suitability

Threats, 
Maps of 

mangrove 
extent, and 
blue carbon 
storage and 

fluxes

IPCC scenarios :
- RCP scenarios

Mangroves



Architecture



Architecture/Infrastructure

Processing nodes

Input StorageOrchestrator node
- orchestrator
- Trigger

Ingestion node
GIS Server

AdwaïsEO

Internet

ACRIS-ST

Monitoring
CI/CD

Some figures :
• 3 Processing nodes
• 2 Management nodes
• 1 GIS server
• 2 Database
• 1 S3 Storage (1To)
• 1 NFS fast Storage (300GB)



Syngergies with other DTs

• DTC Hydro

• DTC Ice Sheets

• SCOAST

• EDITO…
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