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Agenda

16:00 — 16:05 Welcome

16:05 - 16:15 Introduction to the Digital Twin of the Ocean and its

infrastructure

16:15 - 16:30 Demonstration of the first pre-operational platform

16:30 — 16:45 DTO-BioFlow

16:45 - 17:40 Interactive session with round table discussions
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Goal @ oy

EMODnet
Copernicus [
Marine Service

The main aim of EDITO-Infra, the “EU Public Infrastructure for the
European Digital Twin”, is to build the EU Public Infrastructure backbone
for the European Digital Twin of the Ocean (DTO) by upgrading, combining
and integrating key service components of the existing EU
ocean observing, monitoring and data programmes Copernicus Marine
Service and the European Marine Observation and Data Network into a
single digital framework
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Ocean Lighthouse in the
Baltic and North Sea Basins

European
Digital Twin
of the Ocean

A leap in ocean knowledge
and sustainable action
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EDITO - Facilitate

- the scientist work

* Limit data transfer as datasets become bigger (spatial, temporal dimension) higher resolution
* Simplify high-performance computing (HPC) accessibility

Enable effective data subsets and near-data computing

- the contribution to the ocean science

* Improve FAIRness (Findable, Accessible, Interoperable, Reusable) of data and processes
e Easily involve more parties instead of identified institutes

Offer efficient tools in an open and collaborative platform
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FAIR - STAC

@] STAC

The STAC specification is a common language to describe geospatial
information, so it can more easily be worked with, indexed, and
discovered.

SpatioTemporal Asset Catalogs

Catalogue of parameters (CF, BODC, ..)
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Subsetting - ARCO

Analysis Ready and Cloud Optimized 2%
%7 Parquet

(geo)Parquet — Vector datasets
(geo)Zarr — Raster datasets
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Components
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EMODnet s S IDE, Exploration, :

Copernicus
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Y A
| » \ " §
£ Thematic or

DEER C Data access ) Quality control i regional Twins,

Governance, management, versioning, cataloguing "\ External virtual labs '

X X

DTO DIGITAL INFRASTRUCTURE

MaaS Core underlying On-demand What-if PaaS Collaborative Modelling
models modelling scenarios platform toolkit
Orchestration, pipeline, workflows, versioning, observability Cloud nativity, elasticity, user management

.

( HPC ) ( Cloud computing) HPC/EOSC )
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The European Digital Twin Ocean
Offer

Use the Digital Twin
Ocean platform

Contribute

Add data & services
to the Digital Twin
Ocean platform

Create -——/@

Build your external
third-party services
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Digital Twin Ocean Applications

Supporting the Mission
Ocean Lighthouse in the
Baltic and North Sea Basins
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Ocean Lighthouse in the
Baltic and North Sea Basins
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OBJECTIVE

v

& Model vicar X o
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this is an interactive toal for exploring habitat suitability based on suitability

ol envitonmentsl parambes, Read the paper and the gxplaining b,
Sedect a target climate scenario.
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Bathymetry
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Mappi;hg habitat suitability

Demonstrator of Edito-infra project.Read the paper and the explaining article.This

application njakes use‘%f technology developed by Carbonplan.
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Ocean Lighthouse in the
Baltic and North Sea Basins

ENVIRONMENTAL DATA

This is an interactive tool for exploring
habitat suitability based on suitability of
environmental paramters. Read the
paper and the explaining_article.

Select a target climate scenario.

55P119

@ SSP245

55P585

DISPLAY

Output

Inputs

BATHYMETRY (DEPTH)

PARAMETERS

“IThis is an interactive tool for exploring
habitat suitability based on suitability of
environmental paramters. Read the
paper and the explaining_article.

Select a target climate scenario.
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DISPLAY

¥ loutput
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Inputs

BATHYMETRY (DEPTH})

PARAMETERS

CREDITS

@ Model viewer

c 23 user-willemboone-11834-0.lab.dive.edito.eu

This is an interactive tool for
exploring habitat suitability
based on suitability of
environmental paramters. Read
the paper and the explaining
article.

Select a target climate scenario.

55P119
55pP245
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MODEL SETTINGS

Sea Surface Temperature

@ Modol viewes * +

c 23 user-willemboone-11834-0sh.dve. edito.eu

ATLANTIC HERRING ATLANTIC MACKEREL
EUROPEAN SEABASS

\sthymetry

Sea Surface Salinky

Sea Surface Temperature

CREDITS

The apphcation makes use of tlechnology developed by
Carbonplan,

MABITATY
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Ocean Lighthouse
Baltic and North Sea Basins

v @ Model viewer * +

c 23 user-willemboone-11834-0.lab.dive.edito.eu

ATLANTIC HERRING ATLANTIC MACKEREL
EUROPEAN SEABASS

Year

Bathymetry

Sea Surface Salinity

Sea Surface Temperature

CREDITS

The application makes use of technology developed by
Carbonplan. HABITAT SUITABILITY @
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TIME SERIES

This is an interactive toel for exploring habitat
suitability based on suitability of environmental
paramters. Read the paper and the explaining article.

Select a target climate scenario.

55P119
55P245
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DISPLAY

Qutput

HABITAT SUITABILITY

Inputs

PARAMETERS
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@ Model viewer

&} 23 user-willemboone-11834-0.lab.dive.edito.eu

This is an interactive tool for exploring habitat
suitability based on suitability of environmental
paramters. Read the paper and the explaining_article.

Select a target climate scenario.
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Ocean Lighthouse in the
Baltic and North Sea Basins
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v & Model viewer X +
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The Digital Twin of the Ocean

m European DIGITAL TWIN OCEAN ., EU MISSION
Commission An interactive replica of the ocean for better decision-making

A digital space providing access to vast amounts of data, models, artificial intelligence and other tools, which will RESTORE OUR

allow the replication of the properties and behaviours of marine systems, including ocean currents and waves, v OCEAN & WATERS

marine life and human activities, and their interactions, in and near the sea.

Better decision-making

By connecting data and models through tailor-made applications,

D'9|tal Twin scientists, marine experts, policymakers, entrepreneurs and user-driven
Ocean | applications can test different specific scenarios.
Satellite Marine
data data -
This allow
us to

gz 23,: .: I 1. Better 2. Simulate
e understand alternative

Advanced Artificial ’ the ocean scenarios

»

models intelligence

o

Citizen
science

3. Predict its 4. Make the
rsponse to best informed
changes decision
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The DTO BioFlow project

Integration of biodiversity monitoring data into the digital twin ocean

OBJECTIVE:

DTO-BioFlow will unlock “sleeping” biodiversity data, enabling the sustained flow of these

and new biodiversity monitoring data into the EU Digital Twin Ocean. It will create essential

components for a digital replica of marine biological processes, transforming new and existing

data flows into evidence-based knowledge.

——

HORIZON-MISS$-2022-OCEAN-01-07 viiz @
42 project months |
From Sept 2023 until Feb 2027 ©) seascare &

€10.0 million EC funding
32 participants
€1.0 million FSTP grants
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DTO-BioFlow

Integration of biodiversity monitoring
data into the Digital Twin Ocean
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Identifying, Developing and
prioritising & integrating the
increasing the biodiversity

flow of relevant digital
biodiversity data component of the

Demonstrating the
end-to-end approach &
user application in the

DTO

EU Mission:
Restore our oceans
and waters by 2030
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OO01: Increase the flow of relevant biodiversity data, by assessing
opportunities and unlocking current barriers to assimilation and
Ingestion.

O02: Develop and integrate the biodiversity digital component of the
EU Digital Twin Ocean ensuring sustainable data flows after project end.

O03: Demonstrate an end-to-end approach for biodiversity monitoring
based on the digital environment provided by EU DTO & data sources

O04: Establish mechanisms to drive community action towards
increasing biodiversity data flows into EU DTO by 2030

- DTO-BioFlow

Integration of biodiversity monitoring
data into the Digital Twin Ocean
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METHODOLOGY AND WORKFLOW

& Community engagement and outreach =
Monitoring Primary & secondary Science-based data Demonttratore
networks data integrators compilations & products
Test casing cost-effective Building DTO biodiversity
bio-monitoring digital tools & services
¢
¢ _ N i . :
Extraction. : r :
processingand - :
EcoTaxa | harmonisation : : What if scenarios
; : : (requirements)
Standardisation, Standardisation, : ]
quality control and guality control and
communication SBDI-ASVY communication ' .
B : : Input Data
Re-usable data Re-usable data ; e - e (9 DTO
models & ingestion models & ingestion : A || [ ol :
procedures procedures : NS ) Es=| _ .
Output Data
: DTO data crerannast
Setup Organise rEpOSitG ries
agreements open calls EurOBIS
with existing todata icoti
data holders holders EMODnet l _ User Application
Identification of unavailable data
sources and missing data <<
\ User and stakeholder feedback € A

Integration of biodiversity monitoring
data into the Digital Twin Ocean
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WORK PACKAGES

WP6

Communication, dissemination, exploitation & impact

WPI1

Project management and coordination

.o
o .

WP2 WP5

Increasing the flow of Integration in
relevant biodiversity data DTO infrastructure EU DTO

& Mission
Ocean

WP3 WP4
Enabling sustained flows Demonstrate with policy-
of biodiversity monitoring relevant use cases the benefit

data into the DTO of an end-to-end approach
for biodiversity monitoring

- DTO-BioFlow

Integration of biodiversity monitoring
data into the Digital Twin Ocean
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_ DTO-BioFlow

Integration of biodiversity monitoring
data into the Digital Twin Ocean
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invasive species
management

spatial planning
of sustainable mariculture

adaptive offshore construction
and energy harvesting

W ey

ecosystem based spatial planning
and MPA management

assessment of
Plankton diversity

DTO-BioFlow

Integration of biodiversity monitoring
data into the Digital Twin Ocean

ocean colour
Seasonal forecasting
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DEMONSTRATION USE CASES

Objectives:

To predict hotspots in space and
time for relevant migratory marine
species.

To link identified hotspots in space

and time to offshore activities (e.g.

construction of energy harvesting
sites)

Main stakeholders:

Offshore industry companies
Environmental impact assessors
Marine spatial planners
Maritime and Energy Regulators
Environmental Agencies

Feedback

- Adaptive planning of offshore activities

- Adaptive planning of offshore infrastructure

(construction, maintenance)

- Validate model predictions via targeted data collection

Virtual experiments

- Relevant periods of species
occurrence

 Relevant areas of species occurrence

- Time and place of directed
movement

- Impact of offshore infrastructure and

activities
"\ \
Q)
A
[
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Physical system

Observation & data collection

DUC 2 - Passive acoustic monitoring of harbour porpoise
- Acoustic telemetry of various relevant fish species

adaptive offshore construction
and energy harvesting

Analysis system / eLabs

- Data aggregation and harmonisation pipelines

+ Species distribution and habitat suitability modelling

+ Lagrangian simulation modelling to capture species'
behavioural response and directed movement

+ Offshore activity occurence and potential impact

+ Biologging datalogs of senstitive fish species

Data systems & management

- Offshore infrastructure data - EMODnet
Human Activities

+ Observation data - GBIF and EurOBIS

+ Physical & biological oceanographic data
layers - CMEMS

- Stock assessment models - ICES

* Biological sensor and monitoring data -
European Tracking Network

++— DTO-BioFlow

Integration of biodiversity monitoring
data into the Digital Twin Ocean
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CALLS FOR DATA

DTO-BioFlow

integration of biodiversity mon toring
data into the Digital Twin Oce

:
First call for marine

biodiversity data holde

Call opening: Octok
Call closing: le

| Funded by
| tha European Union

BANGO

NIVERSITY

Q rutirisho

"Marine Megafauna Data for EU Digital Twin Ocean” by i

Rearicary: Qe Er Sy Srmsel of Comn Soenom 5

"Futurismo: linking whale watching tourism with cetacean )
research in the Azores”

Berwicary: Futurams Azzo Adverton Fortge [

Wiale wanching Fa Zecze ooe cf

v sy mmenaemesy ymew 2031

de durrg
Comany, TM E21TNG 208 ETeT M e TS000 ag g 1 Raes Mmoo
"KAIROS - ZooplanKten data from Arctic marlne time- {)

seRies to understand biOdiversity dynamics"

"Integration of southeastern Mediterranean long-term
biodiversity data inte EU-DTO"

minicie datstme, degreed (SAMARE D, whoh 1 mmed a ncidieg o
Py wizg S M e e o lnee vl a Teecies moe mamng

"Management and publication of Marine Characterisation 8
Research Project data”
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"Pipeline for biodiversity data from the British &
Oceancgraphic Data Centre (BODC) to the OBIS network
and EMODnet."

Swicary: Marcow Comnsgracty Cese O3

"Managing and publishing bicdiversity data from MNord *
Univers

"Strandaanspoelsel (beach washup) Monitering Project :
(SMP)"

B i Bawficary: a%sning ANRMZEN (5

Trmy ez wl waaed-anzo
! S IgAc GEpUERCIT g _Amez Mo

"Plankton Imaging Data Flow: Establishing a European data 1=
flow for phyto- and microzooplankton data from
autornated Al-assisted imaging in flow analyses”

2ence S GrocEIed dass e car SR @ mouamd oo e

parmiguea Imasece (TMLE) N ww e =,

Integration of biodiversity monitoring
data into the Digital Twin Ocean
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DTO-BioFlow

Integration of biodiversity monitoring
data into the Digital Twin Ocean

For any other questions please contact
info@dto-bioflow.eu

THANKS!

Funded by
the European Union

d-'.) dto-bioflow.eu X @DTOBioFlow in fcompany/dto-bio-flow

n @DTOBioFlowProject
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Practicalities

 There are 4 parts with different questions to be discussed

 Please use post-its to write your answers on and use the same
colour for each question

 Time per question is indicated on the slide

* Questions? My colleagues and | are happy to help!

RESTORE OUR OCEAN & WATERS an
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1. General

(5min think, 5min share, please use post-its)

* In which sector are you working? What is your background?

* In what context will you use the digital twin?
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2. Development and integration of applications
(5min think, 10min share, please use post-its)

* Which (biological) models or applications would you like to see
or use in the DTO?
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3. Integration of more data and data lakes
(5min think, 10min share, please use post-its)

* |s there any specific biological data missing? Can this data be
Integrated through DTO-BioFlow?

*|s there any other data missing? How can we get this data
Integrated? Which approach would you suggest?
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4. Importance of continuity and data pipelines
(5min think, 10min share, please use post-its)

* How can we include external entities? Are there any entities
willing to contribute (on a voluntary basis), for their own
benefit? Why, what data, for what application?
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