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Towards a Digital Twin of the Ocean - Challenges and
Lessons Learned from Ocean Data Infrastructures

.~ Simon Jirka, 52°North GmbH, jirka@52north.org
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Digital Twin of the Ocean —

Help to better understand marine social-ecological
systems ectmimin
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

Photo by Linda Xu on Unsplash
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Challenges

Interoperability

Data Processing

Discoverability

Metadata

Access Control
Ingestion and Publication
Provenance

Scalability
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gy
Example: EMODnet EMODnet

® European Marine Observation and Data
Network (EMODnet)
_ Making marine data, products and
metadata available to public and
private users

* EMODnet Data Ingestion portal ST L LA
_ Streamlining data ingestion T | e | e
® Current trend:
_ Improving the publication of near o war “
. . vesselt On-shore
real-time observation data streams Operator 1 —— -
esearc ensor Ings S0S
Vessel 2 API
Research On-shore
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Example: INSPIRE

CONTEXT SPRINTS VIDEOS BLOGS DOCUMENTS  GET IN TOUCH

* Infrastructure for Spatial Information in the
European Community
_ Focus on environmental policies
— Requirements towards common

oy Approved Standard @ OGC API - Common provides those OGC API - Maps offers a modem
> I nte ro p era b | | |ty elements shared by most or all o the OGC approach o the OGC Web Map Service
OGCAPI- Features - Part 1: Core and Part API standards to ensure consistency (WMS) standard for provision map and

ZCoorifinate Refereice Systems by across the family. The candidate standard raster content.

> Data sharing
_ Full implementation to be achieved in
2021
® Current trend:
_ Explore the use of lightweight APIs and
encodings: REST/JSON

Catalog Services for the Web by building tools to be called and cor d from visualization and query of complex raster

on the simple access to content in OGC many sources and applie lata in other stacks and data cubes.
API - Features. OGC AP resources though a simple API.

Source: OGC
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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

Water Management Environment

(opernicus

Processing
Environment

Job Statusy
Listener

.

Sensor Coper-
Web nicus

(=]

s

(=]
Reference _

Web 4
Processing
Service

A 4

EO &
Processing
Tools

l

|
Datasource L HEREIGR —- -k - -EQ Imagery
Observer Storage

L)

Source: WaCoDi$ Project uﬁo\o;‘g
C cammmen - S
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<2 MINKE
Example: MINKE

®* Framework for qua | Ity of ocean ograp hic QUINTUPLE HELIX Spllthln e S TRANSNATIONAL & VIRTUAL
ENVIRONMENTAL ACCESS (TNA-VA)
d QUADRUPLE HEL]X MEDIA AND CULTURE BASED PUBLIC, CIVIL MONIT!?;‘ANNGS?lT::'fNGES
ata ORGANIZATIONS
i TRIPLE HELIX
® Focus on metrological aspects
ACADEMIA INDUSTRY, ‘GOVERNMENT, ,—’

. RESEARCH ECONOMIC SYSTEM POLITICAL SYSTEM OPTIMISED

® Support the development of marine b,
TR ~ HE-ART Ris

+ Research institutions.
© NMis

+ Environmental agencies
+ Sensorindustry

measurement networks
_ Data quality/accuracy
NETWORKING ACTIVITES (NA) JOINT RESEARCH ACTIVITIES
_ Completeness e B B
Important aspects: e - =
_ Multi-level monitoring strategies Source: MINKE Project (https://minke.eu/)
_ Data quality
_ Uncertainty information
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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 Photo by Silas Baisch on Unsplash
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Thank you for your attention!

Simon Jirka
52°North Spatial Information Research GmbH
Martin-Luther-King-Weg 24
48155 Munster, Germany
jirka@52north.org
https://52north.org/

9 Towards a Digital Twin of the Ocean - Simon Jirka - Digital Ocean Convention 2021

north


mailto:jirka@52north.org
https://52north.org/

