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80%

30%

of the ocean has never been mapped, explored, 
or even seen by humans.

30x30 is a campaign to protect 30% of the 
global ocean by 2030. 

of the ocean is covered by marine protected 
areas (MPAs). This is about the size of North 
America (by January 2023).

~7.65%

70% of the world’s surface is covered by the Ocean. 

<3% of the ocean lies within a highly protected 
zone.



https://indigenousoceans.ca/en/marine-spatial-planning/

Marine Spatial Planning – what if ?





Virtual 
representations 

of real-world 'things'
assets (physical twin), processes, 

people, places, systems, and devices

Synchronised
at specific
frequency

and fidelity

DIGITAL TWINS

Observations & model data



Make decisions
Simulate scenarios

image: 
https://www.expresscomputer.in/news/
what-is-a-digital-twin-why-is-it-
important/45995/

Insights through 
predictive capability
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Adapted from https://www.mercator-ocean.eu/en/digital-twin-ocean/



https://www.i-scoop.eu/industry-4-0/

Industry 5.0 places the 

wellbeing of the worker at the 
centre of the production process 
and uses new technologies to 
provide prosperity beyond jobs 

and growth while respecting 
the production limits of the 
planet.



THE SUPERPOWER OF DIGITAL TWINS IS
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Digital Twins of the Ocean make 
existing and future Ocean Data 
Systems interoperable.
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assets

water column

physics / biology / chemistry

sea floor

sea surface

biodiversity / ecology

economics

social-ecology / socio-economy

shore









Visualisation & 
monitoring

Predictive analysis for 
informed decision 

making

Enhancing protective 
environments



currents / waves / ocean colour / oxygen / temperature

shore

assets

water column

sea floor

sea surface



currents / waves / mammals / biochemistry / invasive species



photo from: https://www.evwind.es/2022/12/20/dnv-to-lead-research-project-to-strengthen-marine-and-offshore-wind-coexistence-planning/89378

currents / wind / waves / biochemistry / biodiversity



currents / wind / waves / pollution / eutrophication / biodiversity



The European Commission is investing €10 million to develop a core European Digital Twin Ocean

through the sister projects EDITO-Infra and EDITO-Model Lab. 

This complements the €19 million project, Iliad, funded under the Green Deal Call for research proposals 

to pilot the Digital Twins of the Ocean concept.



https://www.edito-modellab.eu/news/what-will-the-european-digital-twin-of-the-ocean-be



What are the Iliad Digital Twins of the Ocean?
Iliad aspires to create interoperable, data-intensive, and 
cost-effective Digital Twins of the Ocean

The Iliad Digital Twins of the Ocean build on the assets resulting from two decades of 
investment in policies and infrastructures for the blue economy and aims at 
establishing a variety of Digital Twins of the Ocean for different applications.

Integrated Digital framework for comprehensive 

maritime data and information services

https://www.ocean-twin.eu/



https://www.portofrotterdam.com/en/to-do-
port/futureland/the-digital-port

https://nora.nerc.ac.uk/id/eprint/53305
4/1/NOC%20IMFe%20Summary%20Rep
ort3%20V3.pdf

https://biodt.eu/



https://ditto-oceandecade.org/
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Full-scale ocean space 

laboratory that can be 

used by national and 

international partners, 

academia and industry



Water quality / pollution & environmental monitoring pilot

Data acquisition from 

OceanLab infrastructure

- Ocean observatory

- Subsea / applied 

underwater robotics

Data management and API 

access via TIBCO data 

virtualisation (under 

development)

ML for particle quantification 

and classification

External data sources:

- Ocean model 

(Norkyst800 or better 

(SINMOD))

- Satellite data on ocean 

colour

Digital twin core:

- Monitoring of temperature, 

salinity, currents and 

particles in the water

- Transport patterns in the 

area from forward and 

backward modelling 

(OpenDrift or better)

- In case of an event, 

increase transport 

modelling and deploy 

autonomous vehicles to 

follow pollution

Visualisation / decision 

support:

- Where might marine litter 

origin?

- Where will pollution be 

transported to (VR/AR)?

- What ships are in the 

area which might be the 

cause of pollution?

- What are the current 

environmental 

conditions?
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Port safety
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Digital Twin of North Sea fisheries with catch prediction and 
fuel efficiency for improved sustainability

Catch profile 
(species&location)

Fish auction data Predicted fuel consumption



• Provide accurate short-term invasive species 

trajectories and species spread forecasting (and 

backtracking to link to potential sources assisted 

by EO and AIS information), combining high-

resolution met-ocean forecasts, EO, in-situ, and 

citizens science data;  

• Adjust risk assessment to observations by 

reinitializing the model with updated 

observational patterns so that the invasive 

species spread can be timely updated and 

improved;   

• Provide the operational picture for the 

deployment of response measures, and;  

• Help to simulate of different “what-if” scenarios, 

incl. uncertainty assessment, visualizing the 

HAOP pollution hazards, their economic 

consequences, and the simulation of the impact 

of different mitigation measures. 

Ballast water risk assessment
Spreading of Harmful Aquatic Organisms and Pathogens



Aquaculture / Aquaculture insurance

Environmental 
monitoring for 
conditions that affect 
feed consumption and 
biomass development

Risk assessment of 
sites for insurance 
purposes



What if you had one, what would you do with it?
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