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Ocean Observations and Models



Digital Twins of the Ocean

Digital Twins of the Ocean are a virtual representation of the realocean and have a two-way connection with it.
Observations from the realocean change and refine the twin; manipulating the twin can highlight regions of the
realocean in need of better or different observations.

Digital Twins will enable users to address ‘What if’ questions based on shared data, models and knowledge.



Digital Twins of the Ocean - DITTO

Value chain and frames of intervention
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Ocean
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Ocean Observation and Information Value Chain

Ocean
Information
supporting
Services

What is the state of
the ocean today?

And how will it change
tomorrow?

Initial Value Probelm



Ocean Simulation Digital Twin Framework

Ocean
Information
assessing
Interventions

What — If Scenarios

How will the ocean
change if humans act?
Boundary Value Probelm



Digital Twin ,Prototype’

What would the global temperature look like if we put CO2 in
the atmosphere?



Digital Twin ,Prototype’




Digital Twin “Prototype”

What is the most cost effective option to mitigate the
coastal impact of sea level rise?



Digital Twin ,Challenge’

How can we best implement wind energy capture systems at sea?



Digital Twin ,Challenge’

How can we best implement wind energy capture systems at sea?

SSE Renewables, Microsoft and
Avanade are working together to
create Azure Digital Twins of offshore
windfarms and their local
environment, which they hope will
encourage the sector to develop
renewable energy solutions that have
a positive impact on ecosystems. A
digital twin is an exact replica of an
object in the physical world that can
be studied and chanaed to heln
improve the @) i bk
real-life version.



https://www.microsoft.com/en-gb
https://azure.microsoft.com/en-gb/services/digital-twins/

Digital Ocean - Ocean Observing Needs

European
Qcean
Observing
System

€00

An observing system is the fundamental
underpinning to any digital twin

Detailed Hydrography is critical

A co-design approach to developing
the observing networks needed for
Digital Twins

DTOs will create a ‘virtuous circle’,
where information from the Digital
Twin can be used to provide key
inform

DTOs will optimise the observing
network, whilst benefiting from it.



Digital Ocean - Ocean Prediction

OceanPredict

Advancing the science of ocean prediction

The Decade Collaborative Centre for Ocean Prediction

Ocean predictive multi scale
modelling frameworks.

Artificial intelligence / machine
learning to create, manipulate and
analyse marine information.

The ability to simulate change to the
system by human intervention and to
explore their consequences.



https://www.youtube.com/watch?v=20NnFCrCAj8



Digital Ocean - Data Perspective —
Digital Ecosystem Needs

oy .

EMODnet

The Mission: Creating a robust and extensible foundation
of our planet’s digital ocean ecosystem e Weneedto

‘democratize’ the data
world.

e We need to establish
‘trust’ in open data.

e Who need to ensure
wide and equitable
access.



Delivering Digital Twin Information

Decision making theaters — Browser based systems — Jupiter Notebooks — 3D immersive environments



Digital Twin Opportunities

Marine Spatial Planning

Map by hand

GIS overlay

Digital Twins



DITTO establishes and advances a digital framework to explore ocean
related development scenarios and develop a comprehensive digital
representation of the ocean.

WG1. Supportive ocean observations and data systems

WG2. Data analytics and prediction engines

WG3. Data lakes and interoperability

WGA4. Interactive layers and visualizations

WG5. Framework - architecture, design and implementation (TURTLE)
WG6. Education, training and capacity development

ditto-oceandecade.org



www.g7fsoi.org/digital-twin-ocean-summit



International Digital Twins
of the Ocean Summit 2023

https://ditto-summit2023.scimeeting.cn/

Xiamen International Conference Center Hotel

November 9-12, 2023
16" World Ocean Week (WOW) in Xiamen

Please join us in Xiamem
November 9-12, 2023



Become a Partner ofthe Digital Twins of the Ocean

(DITTO) Programme

Partner Application

The objective ofthe partnership isto support
each otherthrough a network of DITTO partners.

e Once you have subm itted the application the
DITTO team will review the inform ation and

« send you amemorandum ofunderstanding
(MOU) to be mutuallyagreed on.

Interested to join the DITTO community?
ditto-oceandecade.org

/join-the-ditto-community
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