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’ Piloting innovative services for Marine Research & the Blue Economy

Blue-Cloud: Your Open Science Platform
for Collaborative Marine Research

Contribution to the Workshop “Connecting Atlantic policy efforts through
co-implementation”
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Sara Pittonet Gaiarin, Trust-IT & Blue-Cloud Coordinator

Blue-Cloud has received funding from the European Union's Horizon Programme call BG-07-2019-2020, topic: [A] 2019 - Blue Cloud services, grant Agreement number 86&09.
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Blue-Cloud develops a European federation of marine and ocean water data
management infrastructures and services with increased FAIR, advanced
analytical capabilities and high quality data provision, interacting with EOSC
developments, in support of the EU Green Deal, UN SDG, EU Destination

Earth, and the EU Mission Starfish on healthy oceans, seas, coastal and
inland waters.

Funding: H2020: The ‘Future of Seas and Oceans Flagship Initiative’
(BG-07-2019-2020) topic: [A] 2019 - Blue Cloud services

October 2019- September 2022

20 partners + 13 Blue federated Infrastructures
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Blue-Cloud

Blue-Cloud key products and services

 Blue-Cloud Data Discovery & Access service,
federating key European data management
infrastructures, to facilitate users in finding and retrieving

Blue-Cloud | Gateway multi-disciplinary datasets from multiple repositories

Blue-Cloud, a thematic EOSC cloud to better

er * Blue-Cloud Virtual Research Environment
tuhnriir;ain et e et it o o infrastructure to provide a range of services and to
facilitate orchestration of computing and analytical
services for constructing, hosting and operating Virtual
Labs for specific applications

AT 200 & Phytoplankton

- Blue-Cloud Virtual Labs, configured with specific S
analytical workflows to serve five Demonstrators, EOV products
developed to showcase the potential of the European & * <2 Fish a matter
Open Science Cloud, which can be adopted and §>E<§ (F;l:ﬁ:;?igs Pl of scales

adapted to support other thematic communities.

EUROPEAN OPEN /A" Marine Environmental Aquaculture

https://blue-cloud.d4science.org/ = ° SEIENCE CLOUD == |ndicators === Monitor
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Blue-Cloud

The “Fish, A Matter of Scales” demonstrator?* has
evolved innovative ways of delivering knowledge on
fisheries to improve their management and monitor
trends in fisheries indicators. Its Global Tuna
Fisheries Atlas VLab provides an overview of FAO
statistics, Further allowing their visualisation in
combination with other maps of environmental data,
feeding from Copernicus Marine satellite data
products and from EMODnet. It offers global thematic
maps showing the Earth's fisheries, their production
and trade, as well as fish distribution maps and
ecological zones. Added maps, measurements and
accurate analytical techniques allow users to place and
analyse fisheries in a wider environmental context,
potentially informing and supporting decision making
across different EU policies -including the Common
Fisheries Policy, the EU “Farm-To-Fork" Strategy and
the EU Biodiversity Strategy- as well as at a regional
level, further enabling capacity building to monitor
progress towards the UN SDGs, more specifically SDG
2 (Zero Hunger), SDG 13 (Climate Action) and SDG 14
(Life Under Water).

Source: Blue-Cloud Strategic Roadmap to 2030

1 December 2022

Blue-Cloud’s “Aquaculture” demonstrator? has
evolved a series of algorithms and a repeatable data
workFflow that enables the use of satellite images to
support the detection and tracking of aquaculture
cages, anytime, anywhere. This can evolve into a
service that would enable the production of national
aquaculture sector overviews, allowing countries to
make use of OGC-compliant data services to monitor
its aquaculture sector, built on interoperable services
where teams can compute and publish reproducible
experiments. This demonstrator provides a powerful
example of how Artificial Intelligence could be
harnessed to enhance monitoring capabilities and
analytical services across different domains, in support
of policy objectives.

What can Blue-Cloud contribute to the
marine value chain”? Some examples

In the last years, different initiatives have developed
models to quantify the socio-economic effects of MSP
on coastal communities?’. Evolving and fine-tuning
these models could further contribute to using existing
data on human activities in coastal areas and at sea to
develop different use scenarios of available marine
space, providing policy makers with tools to test
different planning options in real time. Besides gaining
insight into uses that contribute higher social and
economic value with a lower environmental footprint,
collaborating in an EU platform would allow them to
factor in how neighbouring countries are planning their
Ocean space, enabling for example cost-efficient,
collaborative investment decisions (e.g., on
deployment of shared Ocean energy grid
infrastructures).

Ref. Atlantic Action Plan 2.0:
Pillar IV: Health Ocean and Resilient Coasts

9th Atlantic Stakeholder Platform Conference
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Sea Clearly

Sea Clearly impact
assessment tool to detefmne locauons For lowest probability of
plastic pollution from two 1) Plastic poll\xmn reaching
aquaculture cages and 2) Plastic pollution from cages reaching
Marine Protected Areas (MPAs)

Data sources through Blue-Cloud:
Copernicus Marine Service and EMODnet

Main target users: UN SDGs addressed
Policy-makers, aquaculture industry, general public =

13 L
Services introduction:
Sea Clearly is a Jupyter Notebook For analysis of plastic pollution in aquaculture. 9
The main service is openly available on Github and also accessible on the Blue-Cloud
VLab. A second service isan web- ly.jo where

visualisations are accessible without any installation required.

18 Gves
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| SERVICES|

Jupyter notebook Online simulation
The Juj «mmnwmdsm The website seaclearly.io is a service with

and ward in time simulations the aim of showing interested members
mmﬂaﬁ:mlﬂmﬂnmd dmmncmelmmalphsucloam
lastic ges on ges. R shows
andthe Uik f plastic Lof
pollution affecting aquaculture cages in C\eadymo(mmhavhgulnsnull
[«
used to advect the simulated plastic mm:nlmamﬁed
particles and the aquaculture cages and lomdhunnnumre(sehaedlamslt
locations are obtained fr works on mobile desvices making it
EMODnet accessible for any user with a connection
tothe intermnet.

VLab now! Els.

1 December 2022
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The Wildlife Tracker
for Oceans

Partners:

Wikdlife Tracker

The Global

Data sources through lne-daud
thee

The "Wildlife Tracker" is a doud geo-framework dedicated to
Marine Protected Areas (MPAs) management based on biologging
and ocean satellite data. The platform offers a unique opportunity
to overlay and enrich the movement tracks of wildlife over
emgeogwh;cal data layers such as Phytoplankton hot spots to
observe in near real-time what may be influendng the animal
activities and to spatially assess lhelr meaningful habitats as MPAs.

X g

akshark

(30)
mlnvophr»a (d'h) concentration, as a pmhg for total phytoplankton

Main target users:
Marine scientists dedicated to MPAs and conservation efforts

Services introduction:

The Wildlife Tracker has diversified its activities and it can offer real-time wildlife
monitoring based on alert system, web map gallery creation, and biologging data
enrichment with satellite data. As a cloud-based platform the service is done by
monthly/yearly subscription and we offer cooperation to non-profit foundations
based on blue economy model.

UN SDGs addressed

Real-time alerts Customisable visualisation Environmental eco-annotation

Once the biologging data Wilﬁermdw.(uubleswusm The new enrichment algorithm
mlmdtoourdambaseandthe ch location and date
Wildlife Tracker is retrieving real-time selected individuals and selected with historic spatio-temporal data
data the alert system xsconnected satellite data. The c@n from te This
Alerts are customisable e be downloaded as a web map that product help scientists to understand
lndwmslsuutofMPAs.mland,onn can be uploaded h)otlwehslteanda wildlife behavior and support

high fishing pressure zone. Allerts are web map gallery i d for ling For MPAs
received via mobile. spedific purposes. management.

[E44[E
Test the )

VLab now! [Elv$l

Blue-Cloud Hackathon pilots

2 Blue-Cloud

PerfeCt - Performance
of Aquaculture under
Climate change

Perfectis g
the c"ec:dof T:mat.e change on kty oquuutun perlnrmu;u
uquxulun at s given site.

Partners:
STPARTMEN
‘E —~ a] OFBIOLOGY -I'-“""
n-nuurusthrwoinl-rclnd
Senvice, C: lous Cl Service, EMOOnet
Main target users: UN SDGs addressed

Risk assessors, Aquaculture managers, Investors, Policy makers

sxeswn
L

Services Introduction:
Perfeltis dular Jupyter that hi and forecasts the effects of _N\/\.
IPCC climate change scenarios on three simple a re performance Factors -

g time-to-market, food conversion ratio, and risk of disease - using openrsource data
and services.

| SERVICES |

u.ur-imnal,vﬂ‘ P dat; Easily accessible information

:nnnn Three of open-source data The Iubonh‘mﬁnnmmm

mymmu feed _emg:dshguute .‘P e
monh?mm e el - o;uwlm’ l;;noloumodedomm
as well & an innoval thymetry, maps. ical
ﬂmﬂymmkofwbnmduem skes, marine protected areas), (i) mda‘fmmmmmw;ma
mdmuvibnosgcmhm&(nm IPCC dimate change scenarics, and Mmmmmm
auserfriendly (i) model DEB fish
growth model

' Ref. Atlantic Action Plan 2.4? now! B
“Pillar IV: Health Ocean and Resilient Coasts

9th Atlantic Stakeholder Platform Conference




2 Blue-Cloud contribution to the Digital
Blue-Cloud Twin of the Oceans

Accessing Enabling Serving the
Ocean Data & Ocean | Ocean

DTOina
Digital
Framework ;

International
Collaborations

Accessing Ocean Data & New Sensors

Destination

An Inclusive
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ready to commit

Image courtesy of Mercator Ocean International
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Blue-Cloud Mission 2030

“Accelerating marine and
freshwater data interoperability,
modelling and Big Data
analytics through Artificial
Intelligence, Machine Learning
and cloud-based Open Science
to catalyse innovation in
support of the EU Green Deal
& UN Agenda 2030".

Source: Blue-Cloud Strategic Roadmap to 2030
1 December 2022
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Action Plan 2026-2030

Strategic Action Path 1:
Sustain the flow of FAIR
& open marine data into
Blue-Cloud

Strategic Action Path 2:
Trigger innovative Al
applications & methods
around priority thematics
to inspire & guide

the community

Strategic Action Path 3:
(Further) Federate (with)
blue infrastructures,
e-infrastructures &
strategic initiatives

Strategic Action Path 4:
Grow a thriving ocean
open science community,
leveraging skills,
incentives & rewards to
boost innovation

Strategic Action Path 5:
Connect & align with
wider developments and
other communities to
bring in state-of-the-art
and contribute experience

1.1 Expand DD&AS with priority EU marine data &
research infrastructures

1.20ptimise machine-to-machine interactions with Ris

1.3 Enhance for sub-setting & extracting data sets and feeding data
lakes for EOVs.

1.4 Expand DD&AS with citizen science repositories
1.5 Expand DD&AS with freshwater repositories

2.1Test and develop new digital assets, including workbenches
for EOVs

2.2Evolve existing VLabs to upscale existing analytical products &
services to service policy objectives

2.3Test and develop new analytical services addressing priority
policy areas of EU Green Deal

2.4Engage with private sector to develop fit-for-purpose
analytical services to support digital twins servicing Blue
Economy applications

3.1Further e-integration: Orchestrating analytical workflows,
Single-Sign-On, monitoring & accounting, + computing power

3.2Further integrate with WEKEO

3.3 Setup DTO Task Force to align w/ EU DTO & DestinE

3.4 Connect with communities developing EU DTO components
3.5Ensure long-term EOSC alignment and integration

4.1 Continuously monitor & deliver needs of primary users

4.2Set up a support service and a training academy to build FAIR
data, Al & Big Data skills amongst researchers and to attract
and service new users

4.3 Set up competitions to invite users to innovate solutions to
challenges put forward by secondary users

4.4 Connect with (Horizon Europe? research project communities
to attract new users to Blue-Clou

4.5 Set up MoU's with key EU initiatives (i.e., EU DTO, GDDS) to
reward methods developed in Blue-Cloud with attribution of
“excellence”; and/or enticing Terms of Use.

4.6Explore opportunities with commercial platforms to promote
dissemination of FAIR methods “incubated” in Blue-Cloud

5.1Engage with Green Deal Data Space Community of Practice

5.2Engage with Mission Lighthouses & EU4Ocean networks to
identify priorities & challenges when examining the Ocean

5.3 Keep collaborating with All-Atlantic Ocean Research Alliance

5.4 Evolve methods into international Ocean Best Practices
supporting international efforts (GOOS, GEOSS) and UN “Ocean
Decade” Programs

Strategic Roadmap to 2030

2026

KEY ASSETS

An expanded
federated
DD&AS

+ Blue-Cloud
VLabs

Workbenches

Training Academy

DTO Task Force

9th Atlantic Stakeholder Platform Conference




o Blue-Cloud 2026

Blue-Cloud

MISSION: To develop further the European federation of marine and inland water data management infrastructures & high quality services '

4 N N\
—_— @ (O-O| @ All EU countries engaged @ 5k+ followers across all the
e @\q\‘/rv‘] ® 3k+ engaged Blue- Cloud platforms
== Eﬂ community users ® 10+ External Stakeholders
e & >
4 B\

OUTREACH
QLSS (P2 R L 20 9 ® 1 Blue-Cloud Hackathon @ 3 Blue-Cloud Annual Impact Events

A FAIR compliant Data Discovery An Open Science Virtual Research 3 EOV Workbenches ® 1 Blue-Cloud TV ® 3 Ocean Literacy Webinars
& Access Services > access to Environment (VRE) federating multiple for highly qualified data ® 18 Newsletter issues @ Videos & Interviews
10+ million open data sets & e-infrastructures > supporting Analytical collections ® 11 Webinars on Blue-Cloud
products by 13 major BDIs Big Data Workbenches & VLabs VRE, DDAS & EOV Workbenches

" J
. R
A6. TRAINING ACADEMY & CATALOGUE

® 3 Online training course on Best Practices for FAIR data principles
® 3 Info session & course on the EOV Workbenches

3.000 DATA ANALYTICS SESSIONS PER MONTH - 5,000 HTC DATA ANALYTICS JOBS PER MONTH

® 2 online webinars dedicated to the BlueCloud VRE

A4.VLABs - FIVE DOMAIN-BASED VIRTUAL LABS ® 2 dedicated to the DDAS and the innovations introduced

® A series of training sessions on how to use the VLabs

A\ 4
A N\

misz, D& ’;g‘

e i

N~ E & ® Scientific papers & articles

@ Restoring healthy oceans, seas, coastal
Coastal Ocean Coastal currents Carbon-PIankton Marine Global Fisheries r @ & inland waters in Europe
observationsalong  from observations Dynamics Environmental Atlas I @ Strategic Roadmap 2030
Europe Indicators ® Cross-domain expansion factsheets DTO Task Force
\_ J L ® Sustainability Business model

1 December 2022 9th Atlantic Stakeholder Platform Conference
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Brussels, Belgium

SAVE THE DATE
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