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N EeOnsC ‘ Blue-Cloud2026 Blue-Cloud 2026 in a nutshell

A federated European FAIR and Open Research Ecosystem for oceans,

seas, coastal and inland waters project iforifiaion

Blue-Cloud 2026
Blue-Cloud 2026 builds upon the pilot Blue-Cloud project to further evolve its G,::,t a:,:ememm: 101094227
pilot ecosystem into a Federated European Ecosystem to deliver FAIR & Open
data, analytical services, instrumental for deepening research of oceans, EU BN

N 10.3030/101094227 L,/
seas, coastal & inland waters.

Start date End date
It develops a thematic marine extension to EOSC for open web-based science, & 1 January 2023 30 June 2026
serves needs of the EU Blue Economy, Marine Environment and Marine
Knowledge agendas Funded under
g g g Research infrastructures
Budget: € 8 845 420,00 Total cost
€ 8 845 420

Funding: HORIZON-INFRA-2022-EOSC-01 | RIA - Research and Innovation action

https://cordis.europa.eu/project/id/101094227
Length: 42 months € 8 845 420

Starting date: 1 January 2023 Coordinated by
Consortium: 40 partners from 14 countries CONSIGLIO NAZIONALE DELLE RICERCHE
I 1 italy
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https://cordis.europa.eu/project/id/101094227

CHEOSC | Blue-Cloud2026 Blue-Cloud 2026 in a nutshell - The Goal

Develop a Federated European Ecosystem to deliver FAIR & Open data and analytical services,
Instrumental for deepening research of oceans, EU seas, coastal & inland waters. It also aims to

develop a thematic marine extension to EOSC for open web-based science, serving the needs of
the EU Blue Economy, Marine Environment and Marine Knowledge agendas.

All in all, Blue-Cloud 2026 will expand the federated approach of the previous Blue-Cloud, involving more
aquatic data stakeholders, and 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, ultimately to provide a core data service for the Digital Twin of the Ocean.
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CHEensSC ‘ Blue-Cloud2026 Blue-Cloud 2026 in a nutshell - The Consortium

4 | h
Clrl 3" Trust-IT Services {""MA“'S
Consigho Nazionale communicating to markets * / VLIZ 6 BsEglﬁstcape

delle Ricerche

Scientific and
Qdministrative Coordinator

°
. 022
EMBRC ) 020202
) oo COMMpla NnUoisware s = 6 EMBL &
DI GEQFISICA E VULCANOLOGIA Communication Platforms BIOLOGICAL " 0%e%0®
’ n ®eg0d
©

d . BRIGHT SOLUTIONS
and Online Solutions RESOURCE

POKaPOK  OCEANSCOPE

Project Coordinator Technical CoordinatorJ

GbSe VNG ey sEam France Section

T ‘
k;%’ D, HUR Ocean =FEuoco0s  HIEEE 5 HIESE i

ggggnographic M ERCATOR
Data Centre OCE AN

INTERNATIONAL

L X J
oletiele i o .
otrile ® @ WMmB A~ ARNME 32 o B BEEEm gy A AT Py Py N National Institute ul 4
SORBONNE INECA &0GSiE  [—_— ORTH CIMCC o AN/ i,
* ninklij ands - 5
U N I V E R S I T E (&5l Meteorol Instituut Institut cc Recherche Centro Euro-Mediterraneo UND MEERESFORSCHUNG
Ministeri structuur en Waterstaat N ‘::‘5"!:0 pement INSTITUTE OF COMPUTER SCIENCE sui Cambiamenti Climatici

SO e, l /;/ X S
- ut hwrﬁ?ﬂ?ﬂfﬁ mHI (Ar gr ||||II SIUS emSO ErHZUI‘ICh m

E R I ' : UNIVERSITEIT VAN AMSTERDAM

September 2023 4




NEeOSC

Blue-Cloud2026

Blue-Cloud 2026 in a nutshell - The outputs

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

-

™ )
A7. COMMUNITY
—— #® All EU countries engaged @ S5k+ followers across all the
J—r @ 3k+ engaged Blue- Cloud platforms
W= community users ® 10+ External Stakeholders
— =N b
OUTREACH
Al. DDRAS AZ.VRE A3 EOQVs
< S ® 1 Blue-Cloud Hackathon #® 3 Blue-Cloud Annual Impact Events
A FAIR compliant Data Discovery An Open Science Virtual Research 3 EOV Werkbenches @ 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 Y,
4 ™
3.000 DATA ANALYTICS SESSIONS PERMONTH - 5,000 HTC DATA ANALYTICS JOBS PER MONTH Ab. TRAINING ACADEMY & CATALOGUE
#® 3 Online training course on Best Practices for FAIR data principles
R o o
= i ~ ~ ® 2 online webinars icated to the Bluellou
A4.VLABs - FIVE DOMAIN-BASED VIRTUAL LABS ® 2 dedicated to the DDAS and the innovations introduced
Y & A series of training sessions on how to use the ViLabs Y,
£ h\ B . 4 . 2 ~\
mss Qe B 4 o8
mvw ﬁ G o%? - ® Scientific papers & articles
® Restoring healthy oceans, seas, coastal '
Coastal Ocean Coastal currents Carbon-Plankton Marine Global Fisheries r #® 8 inland waters in Europe
observations along  from observations Dynamics Environmental Atlas 1 ® Stralegic Roadmap 203@
Europe Indicators ® Cross-domnain expansion factsheets DTO Tacsk Force
J @ Sustainability Business model VAN J
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Blue-Cloud 2026 core

services

VRE & Data Discovery & Access
Services - status today
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cNHensc ‘ Blue-Cloud2026 Blue-Cloud 2026 core services: Data Discovery & Access Services - status today

T

‘

LA A J
Central
Analytical
Laboratory

»

L iEc:oTa)ﬁé @ elg(r'lv:x'EN '5 roBIS sooafp ICOS
_ P . e

Information System

Facilitates users:
Federated search for discovering interesting data sets (currently more than
10 million) in a two step approach
Federated retrieval of identified data sets using a shopping basket
mechanism
Download of data sets or push to Blue-Cloud VRE

Facilitates managers of Blue Data Infrastructures:
Wider outreach to potential users
Stay informed about data requests and users for their repository
Periodic reporting of downloads from their repository

- “ . !
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N eosc ‘ Blue-Cloud?2026 Blue-Cloud 2026 core services: Data Discovery & Access Services - new developments

Expanding and Optimising the Blue-Cloud Data Discovery & Access service
(DD&AS) and its FAIRNness by:

e harmonising and expanding functionality of web services as operated by each
BDI for discovery and access of managed data resources, and as used in
DD&AS, following FAIRNness review

e developing and deploying semantic brokering as part of DD&AS interface

e federating additional BDIs into the DD&AS (EMSO, SIOS, EMODnet
Physics, MGnify)

e reviewing, and if missing, developing and deploying data sub-setting and
extracting services, operated by each BDI, for feeding Blue-Cloud ‘raw data’

Data Lakes,
e developing and deploying Blue-Cloud Data Lakes for storing and maintaining
mt s 1) ‘raw data’ extracted from BDIs and 2) harmonised and validated data
Wl e collections for selected data types, as resulting from the WP3 EOV Work

Benches

September 2023




cNHensc ‘ BlUG-ClOUdZOZG Blue-Cloud 2026 core services: Virtual Research Environment - status today

Support researchers and scientists
in doing science

Without

One ol | « forcing specific approaches
One place to One place to and torhnologios By

discover and store, Share’ and « asking to focus on matters » enriching their activities with the
access preserve ‘ other than their science information that enables sharing and
reuse of their scientific workflows
» making their research objects ready
for publication

Virtual Laboratories

Data sharing Data Social Research

« Workspace analytics networking Object

* Dataspace » High Throughput » Messages Publishing
» Repositories Computing « Posts and « Catalogue

« Notebook replies * Thredds
« RStudio « User profiling « GeoNetwork
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N EO0SC | Blue-Cloud2026

Blue-Cloud 2026 core services: Virtual Research Environment - planned developments

It Is implemented as a System of Systems promoting Open Science

Blue-Cloud
Community

+ Demonstrator VLabs

* Other Projects

* Wide community via Blue-Cloud Lab
» Hackathons and Data workshops

Blue-Cloud Core

« Discovery and access

« Storage

* Analytics

« Communication and Collaboration
» Catalogue

EOSC Core

+ |dentity Federation
» Monitoring + Alerting
» Marketplace

Collaboration

September 2023
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scalable and sustainable
evolution of common
services

More resources including
commercial cloud
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PEOSC | Blue-Cloud202¢

The objective is to obtain highly qualified datasets for some
chosen Essential Ocean Variables (EOVs) combining different

£L: A y ohysical workbench for and various sources as inputs.
A temperature, salinity — The results will be 1 highly qualified dataset per EOV
( )
L | Workbenches or pipelines will be built to obtain the highly

o qualified datasets that can use other data sources or be adjusted

% O chemical workbench, depending on expert needs
O linked to eutrophication:
2 nutrients, chlorophyll,

[|. j_" oxygen The challenge is to deal with large in situ datasets, i.e. to both

access the relevant data and make developments on it. Blue

. I‘@ E . Cloud 2026 will allow this thanks to the high level performance
- ecosystem workbench
@ . for plankton biomass D4science VRE based on cloud computing associated with big

| _:]l and diversity data technology, a large datasets repository (datalake) and an
expert data management.
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cneosc | slve-clout202s G

Example for the physical workbench: Speed up the process of * interactive data
= Lot Hvsical bench f navigation/visualisation, * metadata harmonisation,
S et o sicalworkpencn ior . . . -
Eer'::perature salinity * integration of data, * duplicate detection and * further QC
( ) ' thanks to IT technological advancement (cloud computing,
L J VRE, big data)
. WOD
@ Copernicus e * interactive data navigation and _
1 ~ Marine Service | metadata info H 1 1 \J
T d visualization ea
. D ataset 1 e
== » metadata harmonization P i i imizati
= O \ added ez | Implementation, Testing and Optimization

WY metadatainfo )\ * Integration of data value | WPs| Nt o

EMODnet . dataset 2 . . { :
. ) O—— « duplicates  detection  and Tand S :

D L) == K. removal :
. i metadatainfo | further Quality Control flatasels pegsies - duplicate detecti dQc ::;
sk . uplicate detection an
p datasetn > urther Quality Contro dataset P = product
— .A.
SeaDataNet » IeR ’@ M\ upyter - MILJAI collaboraborative framework

b_/ o
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cNeosc ‘ Blue-Cloud2026 Blue-Cloud 2026 WorkBenches

Example for the chemical workbench:

o chemicalworkbench, ® Wworkflow that will merge multi-source datasets to
O linked to eutrophication: obtain an integrated and most complete dataset for the
OZ nutrients, chlorophyll, North East Atlantic to the global ocean; provide a set of
( ) oxygen QC procedures and handling of potential duplicate
| J observations

Blue Cloud
"O’ EMODnet Eutrophication
Ez;?::a::zzze data
Data - products

SeaDataNet

September 2023 14




PEOSC | Blue-Cloud202¢

Example for the ecosystem workbench:

. . A rigorously quality-controlled, automatized modelling

S I‘Eﬂ g . ecosystem workbench (machine learning) pipeline that integrates data from multiple
. 3 @ . for plankton biomass European data repositories to produce phyto- and

( and diversity . T .

[ —J‘ zooplankton biomass and biodiversity products for the past,

present and future ocean

January

Data Knowledge
(raw foraminifera biomass observations, multiplesources) (integrated, quality-and bias-corrected biomass fields)

September 2023 15
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PEOSC | Blue-Cloud202¢

Blue Data Blue Cloud VRE
ﬂé Coastal chan InfraEStrUCtures '
~—~—~=— observations along Europe

> Copernicus e S Y

new! OBIS @ Marine Service * RStudo v Sandard -4 Cores 86 RAM

% ~ Coastal currents oo oo @DN
5)|®_ from observations i!@ ,P
G@ o Q%&, EMODnet S(Mxm;mémt
Ca rbon-P[ankton oNeosc \ Blue-Cloud2026 “

O . ) mmmm O e0SC  Blue-Cloud2026
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1 P emMsoT 4 Data Catal
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ﬁ Marine Environmental MGnify ENATRg cmic  %SIOS .
Indicators 0 Cenico P eosC
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PEOSC | Blue-Cloud202¢

-éz Coastal Ocean Integration of European coastal observations in 3 (hidrogrdfico
== observations along Europe | thematic services: Transboundary Processes and \/mmm.mgo.
Connectivity, Extreme Events & Ocean Glider SOCEE t5. ) |EEE
rrn o Aﬁ'varrrr;tg Technology
o HF Radar Currents rrmany
e Current Profile in MP Buoys Q,Jggggg;}
. o Tin Wave Buoys LSS &
~ JERICO . !
4+ RESEARCH e« T,Sin MP Buoys
« T,SGlider profiles _ EESORS
o SSH at coastal tide gauges :.:‘ ===
"@® Copernicus o SST fields -
__ MarineSevice 4  NEMO 3D T,S, SSH, Current = =
o ERAS Surface Meteo Params STATIONS
m Stations (point)
¢ Bottom-based obs.
SeaDataNet o Physics, BGC, Biology N e Fixed platform
® HF Radar
oy NETGDE i)
R o Physics, Chemistry, Biology, Bathymetry st
Profilers
S Research Vessel
@ o Bathymetry |
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PEOSC | Blue-Cloud202¢

%Té Coastal currents

@& from observations Integration of direct and indirect currents data from H.EerEe GHER
different sources, and application to run an oil spill model b I

SOCIB &,

In Situ - Global Ocean- Jupyter notebooks G Initialise the oil spill

Delayed Mode :
»&@ Copemicus Y _ DIVAnd analysis > surface forecasting model
—— MarineService  Observations of surface currents (MEDSLIK-I)

(drifters, HFR) and

satellite altimetry

average near-surface currents (2020), m/s
‘I@ 44 4 G Simulated parcels trajectory - 09.08.2020 17:00 UTC

v

SANIFS + ECMWF (1% wind drift)

EMODnet

@ Bathymetry

f the

40.023°N

39.723°N

/- OpenStreetMap Coastline

39.423°N

_c ECMWF Wind speed

0.010 0015
tons/km?2
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PEOSC | Blue-Cloud202¢

OQ ® %g . _ _ _ . _
R \ Sarbon -Plankton Nutrient Phytoplankton.Zc?oplankton D.etr|tl.Js (NPZD) VLIZ o:;s
ynamics Model, i.e. a mechanistic model, to identify the
contribution of the drivers in phytoplankton dynamics and
Seasonal and monthly PRy _p y Train and validate the
records from 2011- carbon dynamics. NPZD model for the
2022 Tw e urOBIS Adriatic

EMODnet

"

. Y
Zooplankton h N ! Cavtang . - 16m
N wELIQNC '

Llfg\fyﬁt’ch : A ; 5.6°N |
9 Detritus

— Phytoplankton
Diffuse /
Coefficient :

EMODnet

SO — | o

13°E 13.2°E 13.4°E 13.6°E 13.8°E

Mortelmans et al. (2019)

Chlorophyll a

{log (mg Chia m™ + 1))
<] (72
/o( )
o =
({1 + . w N joww) Boy) uopuedooz
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PEOSC | Blue-Cloud202¢

/, ' Marine Environmental _ cimce
ﬁ Indicators Web app for cloud computation of new added-value data R

. - . OGS b
to monitor the environmental status of marine areas. = @

Marine Environmental indicator (MEI) generator
Ocean patterns and ocean regimes indicators
Storm severity index

Easy access to carbon data

SERVICES

Ocean heat content

Enhance Storm Severity Index (SSI v2)
Trophic Index (TRIX)
Marine heat wave

new!

> Copernicus
= Marine Service

Temperature and salinity Historical Data

Mediterranean Sea Physics Reanalysis SR | e | o e e s W e

Ocean MEDSEA_MULTIYEAR_PHY_006_004_BC annual [5.36)-{2042) [0.5, 1000] 1987/1990

Global Ocean Physics Reanalysis cimae

Wind speed jupyter
Wind (ERAS) reanalysis N §
|
|

Global in-situ observation

oy

Cloud Computing

EMODnet Other environmental variables

Data & Products on marine water quality

CHEMISTRY Platform (CCP) 2 UV e
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neosc slue-clout202c G

D
Discovery & Access of Global Record of Stocks and e
Fisheries, and Fisheries Atlas datasets - 'f,Q,BTﬂH_w@
’/"?’"f:’l":, GRSF staging GRSF

KB & Catalogue

RAM legac >
~ ga '!-Y:f‘a) .:":h \l—/

Fetch

Data curation &

| 4
- validation
i Transform
GRSF Catalog W FisHsource g
(Knowledge level) G I — = RDE Data processing: records
. Format cleaning, standardization,
SDG Indicators Data Portal . . .
dissection & merging
e
. : £ GeoNetwork
bald Discover available data o
new! Workflows (eg Tuna) RFMOs gg’;‘uﬁ]‘;t?ifh:rfe garasets O,  Wwhat datasets exist?
’ merging How they were built?
%ﬁ JOTC @ Global datasets on @GeoServer
fote co fisheries Access the data and

code 22000

Different protocols and - G&b
formats ? e StUd io
Process the data d

How to customize a fisheries
atlas?

CCSBT @ Extraction & Load in SQL database FAIR data services E% Visualize the data Q

fearos Gom
Harmonization How to easily create maps, plots? —
September 2023 22
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PEOSC | Blue-Cloud202¢

Expanding the Blue-Cloud online and offline presence. Consolidating
Blue-Cloud’s role in the EOSC community as an example for younger
projects.

Key indicators

® 2654 combined followers on social media (target 3000 by December 2023)
® 900+ newsletter contacts - Newsletter client moved to EU-based Mailjet
e 8 new video interviews and 1 promotional video published in 2023

Key actions

Launched new website in July 2023

Taking part in monthly meetings on communications with EOSC Focus and other EOSC HE projects
Active member of the official EOSC Forum online platform to promote news and events

Presented Blue-Cloud 2026 poster at EOSC National Tripartite Event in Italy

Presenting a Blue-Cloud 2026 printed brochure at the OSFAIR 2023

September 2023 24




neosc | sive-cloud202: G

*OPEN SCIENCE-FAIR*

Our network is further expanding beyond Europe and the Atlantic,

with an increased presence at events and via new synergies. WORKSHOP »»»> 27 SEPTEN

Navigating Data Lakes for Earth and
Marine Science: Fair Data Management

Key upcoming events
yup & and Service Interoperability in Practice

® 20-22 September - EOSC Symposium in Madrid

® 25-27 September - Open Science FAIR in

Madrid International Digital Twins ‘e

® 3-5 October - EuroGOOS International of theoieanSur?mhlt P

Conference in Galway

e 9-12 November - DITTO Summit in Xiamen

® 29-30 November - EMODnet Open Conference
in Brussels

AoU23
e 11-15 December - AGU 2023 in San Francisco

e 10-12 April 2024 - Ocean Decade Conference WIDE. OPEN. SCIENgSE.
in Barcelona San Francisco, CA & Online Everywhere
. 11-15 December 2023
® 27-29 May 2024 - IMDIS in Bergen

September 2023



CNHEeOSC Blue-Cloud2026 Blue-Cloud 2026 Training Academy

The Training Academy offers comprehensive lessons and materials that guide users and marine '
researchers in utilising Blue-Cloud services. In addition, a dedicated series of webinars focuses on

FAIR data management for marine science. Blue-Cloud
Also thanks to new international partners, our content is reaching specialist audiences in extra-EU ng:jnelgg

countries more than in the previous project.

26 September - 16:00 CEST

: o : Past webinars
Webinar 1 - FAIR Data Principles 1: Foundational components, best

practices and standards e 17 March - Blue-Cloud VRE
o 127 registrants
o 160 viewson YT

e 8 June - Blue-Cloud VLabs
o 99 registrants
o 77viewsonYT

This webinar will explore the challenges and solutions in applying the FAIR
foundational components on the journey from FAIR Principles to FAIR
Practices to achieve FAIRIfication in the marine data community. It will look
at the standards and practices supporting interoperability and efficiency
which focus on the findability and accessibility of data/metadata.

150 people registered as of now

Edable Accessible Interoperable Reusable
¢ o

blue-cloud.org/training-academy
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https://www.blue-cloud.org/training-academy

PEOSC | Blue-Cloud202¢

Potential synergies

Ongoing activities Digital Twin
Clliad  P@EDITO gy drosserow &Y BIODT
e The identified synergies help Blue- Mission Ocean
Cloud strengthen its position in the Sloanobs  #:PREP4BLUE s
DTO, Mission Ocean, EOSC and St
Ocean Observation environments. o
® Focus on establish synergies with
players outside Europe (e.g. EureSea  oMiMmcosoo  fiuii, DOORS  ZJAMSTEC

Pl

JAMSTEC).

e The Blue-Cloud team isin the
process of developing MoUs with
the most strategic initiatives (e.g.

EOSC, FAIR and Data Spaces

[BY-COVID  Al4| CNEOSC  NEeOSC FAIR-EASE

. , ay G FAIRCORE /EOSC
AquaINFRA, FAIR'EASE). .DeOSC|EJrO Gateway /oe0sc b
CNEOSC | AqualNFRA o @)
v ” .
£ GREAT vorrar  IMagine
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CHEeOSC | Blue-Cloud2026 You as a Blue-Cloud 2026 Ambassador

Useful materials for sharing & distribution

About Blue-Cloud 2026

Blue-Cloud Services Blue-Cloud Virtual Labs
e Poster  In EOSC Marketplace » Plankton Genomics
° mg « Virtual Research Environment  Marine Environmental Indicators
e Blue-Cloud Virtual Labs in support « Data Discovery Access * Zoo and Phytoplankton EOV
of Sustainable Development Goals . Data Catalogue products
e Flyer « Training Academy » Fish, a matter of scales

 Aquaculture
 (Carbon-Plankton Dynamics

For dissemination & social Blue-Cloud Readings  Global Fisheries Atlas
media share . Stra-t.eqm Roadmap  Coastal (;urrents from
o Twitter channel »  Position Paper on EOSC . ObserVB{tlonSf I
e Linkedin page - Interfacing Blue Cloud Data Integration of coastal ocean
e Youtube account Discovery and Access with EOSC observations along Europe
e ZENODO account » Generic publications

 Newsletters
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https://twitter.com/BlueCloudEU
https://www.linkedin.com/company/blue-cloud-org
https://www.youtube.com/@BlueCloudorg
https://zenodo.org/communities/bluecloud/?page=1
https://blue-cloud.org/sites/default/files/2023-08/BLUE-CLOUD2026_Poster_28%2C6x48%2C4_May2023.pdf
https://blue-cloud.org/sites/default/files/2023-08/BLUE-CLOUD2026_Roll-up_Feb2023.pdf
https://blue-cloud.org/sites/default/files/2023-08/Blue-Cloud%20Virtual%20Labs%20in%20support%20of%20Sustainable%20Development%20Goals.pdf
https://blue-cloud.org/sites/default/files/2023-08/Blue-Cloud%20Virtual%20Labs%20in%20support%20of%20Sustainable%20Development%20Goals.pdf
https://blue-cloud.org/sites/default/files/2023-09/BLUECLOUD2026_brochure_Sep23_web.pdf
https://zenodo.org/record/7377985
https://zenodo.org/record/5525852
https://zenodo.org/record/6330551
https://zenodo.org/record/6330551
https://blue-cloud.org/publications
https://blue-cloud.org/newsletter-post
https://search.marketplace.eosc-portal.eu/search/service?q=*&fq=resource_organisation:(%22Blue%5C-Cloud%20%5C-%20Piloting%20innovative%20services%20for%20Marine%20Research%20%5C%26%20the%20Blue%20Economy%22)
https://blue-cloud.d4science.org/web/blue-cloudlab
https://data.blue-cloud.org/search
https://blue-cloud.d4science.org/catalogue-bluecloud
https://blue-cloud.org/training-academy
https://blue-cloud.d4science.org/web/planktongenomics
https://blue-cloud.d4science.org/web/marineenvironmentalindicators/
https://blue-cloud.d4science.org/web/zoo-phytoplankton_eov
https://blue-cloud.d4science.org/web/zoo-phytoplankton_eov
https://blue-cloud.d4science.org/web/grsf_pre
https://blue-cloud.d4science.org/web/grsf_pre
https://blue-cloud.org/virtual-labs/carbon-plankton-dynamics
https://blue-cloud.org/virtual-labs/global-fisheries-atlas
https://blue-cloud.org/virtual-labs/coastal-currents-observations
https://blue-cloud.org/virtual-labs/coastal-currents-observations
https://blue-cloud.org/virtual-labs/integration-coastal-ocean-observations-along-europe
https://blue-cloud.org/virtual-labs/integration-coastal-ocean-observations-along-europe

®

blue-cloud org

S Funded by
the European Unlole9
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