
dynamic structure
simultaneously affected by 

physical and ecological changes
and learns through data

extensive research
facilitates extensive digital

research by conducting studies
unfeasible on physical objects

predictive capacity
learns through historical and
current data to make strong
predictions

real-time
changes the analysis and
results in parallel with
real-time data

recently applied also in the field of oceanography
3D INTEGRATED MODELLING SYSTEM
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DIGITAL TWIN 
What is it?

overfishing

digitally simulates a real asset
through datas and models

virtual representation of
a physical object or system

Database and Smart
Observation Setups

Real-Time
Information

Documentation and
Knowledge Generation

Simulation and
Visualization

High-resolution,
Dynamic and
Three-dimensional
Digital Representation
of the Ocean

Continuous
Improvement

AI Tools and Machine
Learning Models

Integrated Scientific and
Socioeconomic Scenarios
on Prediction Systems

How do digital twins work
as ocean demonstrators?
They utilize real-time data from databases and 
smart observation systems, employing dynamic, 
high-resolution, fully coupled models of sea and 
watershed with AI tools. These Digital Twins 
enhance comprehension of regional sea 
ecosystems, predict their states amid climate 
changes, and assess socio-economic scenarios for 
decision-making.
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10 large rivers following
to the sea with a total river
input exceeding 350 km3 year-1

Deep Black Sea as the
paleoclimate archive of past

5 million years

rich
in renewable energy sources
and blue economy sectors

number of fish species with
economical significance

4869 km
of coastline

421.638 km2

total area

160 million
Population of Black Sea
coasts and catchment

90%
of oxygen free,

H2S-rich volume

30 to 8 reduction in the

of the Black Sea catchment
area to the sea’s area

5 ratio

THE BLACK SEA
at a glance

DIGITAL TWIN OCEAN
DEMONSTRATOR
for a healthier Black Sea

one of the first examples
of digital twin ocean
demonstrators

a digital model of the
real-world conditions,

processes and dynamics
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AN EXTENSIVE DATABASE ON
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optimize
the data

ensure safe
operating

space

enhance
capacity
building

prediction
and early
warning
sytems

better
management
recommenda-

tions

test
various

scenarios

Enhancing the resilience of the Black Sea ecosystem and surrounding
societies, boosting biodiversity and safeguarding benthic and pelagic fauna

blue economy
sector analyses

smart
observations

living lab
experiences

stakeholder
input


