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Digital Twin of the Ocean

• Help to better understand marine social-ecological 

systems
• Goals, e.g.

Make ocean observations available

Enable better forecasting and modelling
Support decision making

• Impacts, e.g.

Economy
Environmental protection

• In this presentation: Collection, management, and 

processing of ocean observation data
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Challenges
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Interoperability

Interfaces

Encodings

Discoverability

Metadata

Provenance

Real-time

Scalability

Ingestion and Publication

Data Processing

Access Control



Example: EMODnet

• European Marine Observation and Data 

Network (EMODnet)
Making marine data, products and 

metadata available to public and 

private users
• EMODnet Data Ingestion portal

Streamlining data ingestion

• Current trend:
Improving the publication of near 

real-time observation data streams
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Example: INSPIRE

• Infrastructure for Spatial Information in the 

European Community
Focus on environmental policies

Requirements towards

Interoperability
Data sharing

Full implementation to be achieved in 

2021
• Current trend:

Explore the use of lightweight APIs and 

encodings: REST/JSON
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Example: Copernicus

• European Union's Earth observation 

program
• Provide global, continuous, high 

quality Earth observation data

• Huge amounts of data → specific 
challenges

• Important aspects

Cloud infrastructures
Efficient data processing

• Example: WaCoDiS
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Example: MINKE
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• Framework for quality of oceanographic 

data
• Focus on metrological aspects

• Support the development of marine 

measurement networks
Data quality/accuracy

Completeness

• Important aspects:
Multi-level monitoring strategies

Data quality

Uncertainty information

Source: MINKE Project (https://minke.eu/)



Outlook and Summary

• Several existing infrastructures to share information about 

the Ocean
• Valuable foundation for creating a digital twin of the ocean

• Important ongoing (research) activities

Interoperability
Handling (near) real-time data

Lightweight interfaces and encodings

Cloud infrastructures
Integrating different kinds of observation data

Remote and in-situ

Advanced sensor systems and low-cost platforms
Real-time streams and data archives
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Thank you for your attention!

Simon Jirka
52°North Spatial Information Research GmbH

Martin-Luther-King-Weg 24

48155 Münster, Germany
jirka@52north.org

https://52north.org/
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