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EU H2020 Blue-Cloud project (2019 – 2022)

To explore and demonstrate the potential of cloud based 
open science supporting research for ocean sustainability, 
and UN Decade of the Oceans and G7 Future of the Oceans

To deploy a cyber platform with smart federation of 
multidisciplinary data repositories, analytical tools, and 
computing facilities 

To develop a marine thematic European Open Science 
Cloud (EOSC) serving the blue economy, marine 
environment & marine knowledge agendas
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Blue-Cloud overarching concept

Developing and deploying a Virtual Research 
Environment (VRE) with an array of services for 
configuring and running virtual labs for specific 
analytical workflows, use cases and 
demonstrators

Applying common standards and 
interoperability solutions for providing 
harmonized metadata and data 

Developing and deploying harmonized 
discovery and access to established European 
marine data management and processing 
infrastructures 
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Blue-Cloud federation of major infrastructures

E-infrastructuresBlue Data infrastructures 
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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 multi-disciplinary datasets from multiple 
repositories 

Blue-Cloud Virtual Research Environment 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

Blue-Cloud Virtual Labs, configured with specific analytical 
workflows to serve as Demonstrators, which can be adopted 
and adapted for other inputs and analyses 
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Blue Cloud Discovery and Access service

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



Compose and 
submit shopping 

request at the 
granule level

Retrieve the 
datasets by 

downloading from 
the Dashboard

Push datasets to 
the Blue-Cloud VRE 

Data Pool

10/05/2023 Blue-Cloud Kick-Off Meeting 7

Blue Cloud Discovery and Access service



Collaboration Sharing Reuse Reproducibility  
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Blue-Cloud VRE

Blue Cloud VRE promotes Open Science



Common workspace and dataspace to easily exploit technologies and 
services not designed to work together
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VRE: One place for storing, sharing, and preserving datasets

File System

• Fault-tolerant 

• Fully-replicated

• Encrypted 

• Compressed 

Versioning Provenance
Controlled 

Sharing
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VRE: One place for executing analysis and processes

interactive notebooks via JupyterHub and community-specific applications 
delivered as a Docker container extend the Analytics framework

13/02/2023

Technical 
Knowledge

Services
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5 Virtual Labs at the VRE
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Blue-Cloud main results

Logos of synergies

Synergies with E-
infrastructures, Blue Data 
Infrastructures, and EU-

funded projects 

3+10 hackathon pilots 5 Virtual Labs

https://zenodo.org/record/7663960/files/Blue-Cloud Virtual Labs in support of Sustainable Development Goals.pdf?download=1
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Conclusions about Blue-Cloud pilot

The federation of BDIs by the Blue-Cloud Data Discovery & Access service has 

demonstrated its feasibility and indicated that more can be gained by streamlining 

and expanding the discovery and access processes at connected BDIs, in particular 

their web services. 

The modular architecture of the Blue-Cloud VRE is scalable and sustainable. It 

provides a platform for configuring more dedicated VLabs, and targeting broader 

(groups of) users, both developers and users, interested in elaborating VLab results.

The pilot Blue-Cloud project has also confirmed that the EU marine community is

interested in further exploring and exploiting this potential for accelerating 

knowledge and science-based solutions to aquatic challenges. 
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Blue-Cloud will evolve as a key component of Europe’s FAIR marine 
digital knowledge ecosystem, providing a flagship community of 
practice and incubator for data analysis and modelling methods in 
support of applied research of the ocean, European seas, coastal and 
inland waters. 

It will contribute to the successful evolution of the (digital) marine 
knowledge system required to support the EU Green Deal and the 
UN Agenda 2030, becoming a key link in:

• Making ocean & freshwater digital commons accessible to the 
wider scientific community via EOSC

• Supporting the development of analytical services and/or Digital 
Twins that add value to the core European Digital Twin of the 
Ocean (EU DTO) to inform policy making in the delivery of 
societal objectives

14

Blue-Cloud Strategic Roadmap

Blue-Cloud Mission to 2030
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Blue-Cloud 2026 in a nutshell

HE Technology Group meeting



Evolve Blue-Cloud VRE
Storage, 

Computing and 
services capacities

Expand
Federating 
multiple e-

infrastructures 

Computing 
resources and 

analytical services 

Support
Virtual Labs for 

research 
challenges

WorkBenches
EOVs

Virtual Research Environment
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Advancing and developing new VLabs

The power of the Blue Cloud and its services will 
be showcased by developing 2 new Vlabs (Vlabs 1-2) 

in the Blue Cloud VRE, and advancing Vlabs 3-4-5

Vlabs make use of marine multidisciplinary data
from BDIs and other resources, offering innovative 

data products and analytical tools in the Blue Cloud 
VRE, demonstrating the added-value of web-based 

open science.



Blue-Cloud analytical WorkBenches will be established for data intensive processes:

• developing, validating, and documenting new Blue-Cloud analytical Big Data WorkBenches, together 
with EMODnet, Copernicus Marine, and LifeWatch experts, for regularly producing sets of harmonised 
and validated data collections for a selection of Essential Ocean Variables (EOVs) in physics, 
chemistry, and biology

• resulting in high quality EOV collections, instrumental for analysing the state of the environment as 
undertaken by EMODnet and Copernicus Marine, use by wider research community, and numerical 
simulations as planned by the Digital Twins of the Oceans (DTO).

• EOV workbench for physics: temperature and salinity

• EOV workbench for eutrophication: chlorophyll, nutrients, oxygen

• EOV workbench for ecosystems (plankton)

EOV WorkBenches
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Synergies

Blue-Cloud 2026 actively stimulates synergies with other EU projects and research 

communities

They are invited to explore the Blue-Cloud services and to make use of these, e.g. 

by using existing Vlabs for their analyses or by developing their own Vlabs, making 

use of the Blue-Cloud computing, analytics and data facilities

This will expand the Blue-Cloud community and its added-value for the Blue 

environment and economy

.  
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2023: the Blue-Cloud 2026 consortium

A solid, multidisciplinary, committed team of 40 partners from 13 EU countries
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