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BlueBRIDGE (675680) is a Research and Innovation Action (RIA) co-funded by the European Commission
under the Horizon 2020 research and innovation programme
The goal of BlueBRIDGE, Building Research environments for fostering Innovation, Decision making,
Governance and Education to support Blue growth, is to support capacity building in interdisciplinary research
communities actively involved in increasing the scientific knowledge of the marine environment, its living
resources, and its economy with the aim of providing a better ground for informed advice to competent
authorities and to enlarge the spectrum of growth opportunities as addressed by the Blue Growth societal
challenge.
This document contains information on BlueBRIDGE core activities, findings and outcomes and it may also
contain contributions from distinguished experts who contribute as BlueBRIDGE Board members. Any
reference to content in this document should clearly indicate the authors, source, organisation and
publication date.
The document has been produced with the funding of the European Commission. The content of this
publication is the sole responsibility of the BlueBRIDGE Consortium and its experts, and it cannot be
considered to reflect the views of the European Commission. The authors of this document have taken any
available measure in order for its content to be accurate, consistent and lawful. However, neither the project
consortium as a whole nor the individual partners that implicitly or explicitly participated the creation and
publication of this document hold any sort of responsibility that might occur as a result of using its content.
The European Union (EU) was established in accordance with the Treaty on the European Union (Maastricht).
There are currently 27 member states of the European Union. It is based on the European Communities and
the member states’ cooperation in the fields of Common Foreign and Security Policy and Justice and Home
Affairs. The five main institutions of the European Union are the European Parliament, the Council of
Ministers, the European Commission, the Court of Justice, and the Court of Auditors (http://europa.eu.int/).
Copyright © The BlueBRIDGE Consortium 2015. See http://www.bluebridge-vres.eu for details on the copyright holders.
For more information on the project, its partners and contributors please see http://www.i-marine.eu/. You are
permitted to copy and distribute verbatim copies of this document containing this copyright notice, but modifying this
document is not allowed. You are permitted to copy this document in whole or in part into other documents if you
attach the following reference to the copied elements: “Copyright © The BlueBRIDGE Consortium 2015.”
The information contained in this document represents the views of the BlueBRIDGE Consortium as of the date they are
published. The BlueBRIDGE Consortium does not guarantee that any information contained herein is error-free, or up
to date. THE BlueBRIDGE CONSORTIUM MAKES NO WARRANTIES, EXPRESS, IMPLIED, OR STATUTORY, BY PUBLISHING
THIS DOCUMENT.
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DELIVERABLE SUMMARY

This deliverable is the final report of the project. It provides an overview of the major results of the project
and their exploitation and dissemination. It also describes the socio-economic impact of the project.
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OVERVIEW OF THE RESULT AND EXPLOITATION

The major objective of the BlueBRIDGE project has been to implement and operate a set of Virtual Research
Environments (VREs) facilitating communities of scientists, innovators from SMEs and educators operating
in different domains (e.g. fisheries, biology, economics, statistics, environment, mathematics, social sciences,
natural sciences, computer science) in their knowledge production chain, from the initial phases, data
collection and aggregation, to the production of indicators for competent authorities and investors. These
communities span from EU and International world-renowned leading institutions (e.g. ICES, IRD, FAO,
UNEP), providing informed advice on sustainable use of marine resources to member countries, to
international organizations and relevant Commissions till local level ones, like national academic institutions
and SMEs.
This overall objective has been fully met. In particular:
66 VREs are now operational serving 3000+ users exploiting the VREs on a regular basis. These VREs span
120+ different organizations (including SMEs) across 32 countries, application domains and purposes. In
many cases, their potential impact in the areas addressed is huge.
The VREs developed in support to Stock Assessment were used / are ready to be used by fisheries scientists,
resource (fisheries) managers and industry representatives, often in collaborative working groups. In some
cases, the output of the activity that these actors have carried out in the VRE is published through websites
or through (LaTeX) documents whose production is VRE-assisted. Example of these VREs are:
●

●

●

Stock Assessment VRE (https://bluebridge.d4science.org/web/stockassessment) is used for
development and validation of data services in support to stock assessment, and it is accessible for
developers and advanced users only. It supports the assessment process from the dataset
harmonization, selection of model to use, and management of the input and output parameters, to
the publication and persistency of the results. It also takes an Open Science approach to stock
assessment implementing a collaborative environment for Reproducible-Repeatable and Reusability
(R-R-R) scientific experiments. Targeted VREs for specific regions and / or models can be defined as
subsets of this VRE, and these can be produced in a few hours for stock assessment scientists. This
VRE and has been presented to different IOTC Working Party (on Billfish, on Methods, on Tropical
Tuna, on Data Collection and Statistics). All of them have welcome the work done and encouraged its
adoption.
ICCAT BFT-E VRE (https://bluebridge.d4science.org/web/iccat_bft-e), a dedicated VRE to work with
ICCAT on stock assessment of eastern bluefin tuna with a Virtual Population Analysis (VPA) stock
assessment model. Training on this VRE was performed, among the others, during the ICCAT Bluefin
Stock Assessment Meeting on 20-28 July 2017 in Madrid (60 participants). The participants noted the
tool as a mechanism for further engagement of the community and expressed the intention to carry
out further work on the Maldives data using this VRE to test its ability to facilitate collaborative
projects.
Tuna Atlas VRE (https://bluebridge.d4science.org/web/fao_tunaatlas) is a tool to handle public
domain data from various (Tuna) Regional Fisheries Management Organizations (T-RFMOs). Data
include catches, fishing efforts and size frequencies of the species managed by the five tuna RFMOs.
It provides services to discover the available datasets at regional and global levels, extract them in
several formats widely used by the scientific community (e.g. CSV, NetCDF, SDMX) and visualize them
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in an interactive web-viewer of indicators and maps. It also includes tools for the users to generate
their own Tuna atlas by applying own processing (e.g. applying specific choices for scientific
corrections) on the tuna RFMOs data. The Fisheries and Resources Monitoring System (FIRMS)
assembly has advised to include it as a component of the FIRMS partnership with t-RFMOs. These
amendment is foreseen for next FIRMS Steering Committee meeting in Feb 2019.
French Tropical Tuna Atlas VRE (https://bluebridge.d4science.org/web/frenchtropicaltunaatlas) is a
specialization of the generic Tuna Atlas, showing the re-usability of the data services. This VRE has
been set up as an instrument in the context of an IRD-French Ministry of Fisheries (DPMA)
partnership, in which data managed by the Observatory of Exploited Tropical Pelagic Ecosystems
(Ob7) of the IRD are periodically furnished to the Ministry.
IOTC_SS3 VRE (https://bluebridge.d4science.org/web/iotc_ss3), developed with in-kind contribution
from IOTC, Ifremer and NOAA, hosts codes necessary to run the Stock Synthesis version 3 (SS3) stock
assessment model (a widely-used statistical catch-at-age model), parallelize, visualize and store the
standardized data outputs. It has been used for stock assessment of tropical tuna species and it has
been regularly presented, discussed, used and improved by collaborating with IOTC, in particular
during Working parties on Methods, working party on Tropical Tunas, working party on Data
Collection and Statistics. All these WGs welcomed this contribution. In particular, the WP on Tropical
Tuna also noted the intention to carry out further work on the Maldives data using this VRE to test
its ability to facilitate collaborative projects.
WECAFC VRE (https://i-marine.d4science.org/web/wecafc-firms) WECAFC-FIRMS has been designed
to support the development of the “WECAFC project 2015-2016 – Strengthening national data
collection and regional data sharing through FIRMS to support priority regional fishery management
plans in the WECAFC area”. It is ready to provide the members of the project with an environment
for collecting and curating catch and landing data using a SDMX DSD driven approach. It will be
presented with real data to the entire WECAFC Fishery Data and Statistics Working Group (FDS WG)
that will convene on 14-16 May 2018 in Barbados and proposed for adoption. FDS WG will examine
the pilot RDB and recommend for its uptake by the WECAFC Commission (meeting in September
2018). If adopted, WECAFC supporting projects are expected to contribute to its operation/further
development.
SDG-Indicators14.4.1 (https://bluebridge.d4science.org/web/sdg-indicator14.4.1) was built to
support the FAO training workshop on "Best-practices for the implementation and reporting of SDG
Indicator 14.4.1 - Percentage of biologically sustainable fish stocks" held at FAO in Rome on 21-24
November, 2017. This workshop is part of FAO's initiative to support the process of Sustainable
Development Goals (SDGs). The VRE uses docker images to enable RShiny applications on the
D4Science infrastructure. This VRE is a candidate to provide FAO eLearning facilities in late 2018, and
development continues to support the global capacity in countries on this complex indicator. FAO
plans to exploit with funding through FAO’s Regular Programme and Multi-donor Trust Fund, both in
support to FAO’s responsibility as custodian agency for 21 SDG indicators’s monitoring and reporting.
GRSF VRE (https://bluebridge.d4science.org/web/grsf), open to public access in April 2018, offers an
environment and tools for accessing the most complete global source of stocks and fisheries
information. It results from the collaboration and integration of the three most authoritative
international database sources on stocks: FIRM, RAM and FishSource. A collaborative initiative
towards the sustainable exploitation of this VRE under the FAO FIRMS partnership is ready for
approval by FIRMS.

The VREs supporting activities related to the Aquaculture-related Economy sector deals with different
aspects of this complex and multidisciplinary context. Examples of these VREs are reported below:
BlueBRIDGE Final Report
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Alleia VRE (https://i-marine.d4science.org/web/alieiavre) was deployed to serve the homonymous
aquaculture company by providing it with a set of aquafarming assessment tools evaluate and
optimize their performance in terms of a number of production Key Performance Indicators (KPIs),
carry out benchmarking analysis comparing their performance against best practices and the
competition and perform a techno-economic investment analysis. Similar VREs were created to
support nine other different aquaculture companies.
Aquabiotech VRE (https://bluebridge.d4science.org/web/aquabiotech) supports AquaBioTech
Group, an international research and development, engineering, technology provider and consulting
company located in Malta to study the nutrition dispersion and retention in the environment
surrounding a local fish farm. This company was one of those selected as part of the Competive Call
for support to SMEs launched in Spring 2017 by the BlueBRIDGE project (http://www.bluebridgevres.eu/bluebridge-competitive-call-data-management-services-smes).
SIASPA VRE (https://bluebridge.d4science.org/web/siaspa) born from the collaboration of two
BlueBRIDGE project partners companies, I2S and CITE, that have never worked together before, it
offers a geospatial multi-factor optimization and alerting platform for intelligent identification of
locations of interest for aquaculture investors and stakeholders (from an economic and
environmental point of view) seeking optimization of intended investments. At the end of the project
the two companies have planned to sign an MoU to further elaborate and sustain the VRE in the
months following the project end.
Aquaculture Training Lab VRE (https://bluebridge.d4science.org/web/aquaculturetraininglab)
provides its users with a set of aquafarming assessment tools enabling them to perform evaluation
growth analysis and techno economic investment analysis. It has been extensively used in Greek
University courses held in different departments, e.g. Department of Economics at Univ. of Athens;
Fisheries and Aquaculture Technology Department at TEI of Western Greece; Department of
Ichthyology & Aquatic Environment, University of Thessaly, Volos, to train 250+ students.

For the Environmental sector, the following VREs are now operational:
●

●

Aquaculture
Atlas
Generation
VRE
(https://bluebridge.d4science.org/web/aquacultureatlasgeneration) supports the generation and
review of aquaculture maps for offshore fish farms and coastal ponds. These maps are generated
using satellite Earth Observation imagery. For the detection of aquaculture fish farms, high resolution
optical satellite images are used together with new semi-supervised algorithms embedded into the
CLS ©ACUITY software. The detection of coastal ponds (and rice paddy fields), is enabled by a
dedicated algorithm, developed as part of the BlueBRIDGE project, that is applied on Copernicus
Sentinel-1 Synthetic Aperture Radar (SAR) and Sentinel-2 multispectral data acquired in 2014-2017.
The VRE aims is to contribute maps to the FAO National Aquaculture Sector Overviews (NASO). For
the time being it gives access to maps of Greece and Malta for fish farm detection, and Sulawesi,
Indonesia for coastal ponds and rice fields. For Indonesia a collaboration under the umbrella of the
Ministry of Fisheries is currently under investigation. Moreover, CLS and FAO are negotiating a
similar use case for Bangladesh.
Protected
Area
Impact
Maps
VRE
(https://bluebridge.d4science.org/web/protectedareaimpactmaps) has been set up to help countries
to report on their CBD (Aichi Target 11) goals. It provides the user with tools to visualize, analyze and
report on a range of ecologically important seafloor features within marine protected areas - a key
component of Maritime Spatial Planning (MSP). It utilizes cloud computing to analyse the
representation of seafloor features within marine protected areas for a selected exclusive economic
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zone or marine ecoregion. The produced information can be used to prioritize future planning of
protected areas to include seafloor features which are poorly represented. The Protected Area
Impact Maps VRE has already had seen uptake by several countries to support their efforts to improve
conservation under the Convention on Biological Diversity Aichi Target 11. Within the Pacific region
Fiji, Tonga, Vanuatu, Solomon Islands and Kiribati are exploring the use of the PAIM VRE to support
their maritime spatial planning under MACBIO project. In Africa, several countries (including South
Africa and Namibia) are utilising the PAIM VRE to support their maritime spatial planning through the
Mami Wata project. Additionally, the European Commission Joint Research Council is utilising the
PAIM VRE to improve reporting on marine protected areas though the DOPA Explorer web application
and through their work with developing coastal states as part of the BIOPAMA project.

A number of VREs were also made available to support new forms of Educational activities in the Marine and
Aquaculture sectors. The Aquaculture Training Lab VRE already mention is one of them, other examples are:
●

●

●

ICES
Introduction
to
Stock
Assessment
VRE
(https://bluebridge.d4science.org/web/ices_introstockassessment) was created to support the
homonymous course held on 5-9 June 2017 at the ICES Secretariat in Copenhagen. The general
objective of this course was to train stock assessment scientists and advisors in basic population
dynamics and stock assessment. The course not only presented the theoretical elements but also
puts theory into practice through case studies and hands-on exercises. The course was held by three
instructors (two from ICES, one from UMASS, School for Marine Science and Technology, USA) and
attended by 24 participants from 14 different countries.
ICES MSY VRE (https://bluebridge.d4science.org/web/ices_msy) was developed to support the
course “Methods for setting proxy MSY reference points for stocks in categories 3 and 4” organised
by ICES twice: 25–26 January 2017 (physical, ICES Secretariat, Copenhagen) and 14–15 February 2017
(online). The objective of the course was to enable stock assessors and users of ICES advice to
understand the underlying principles of each method, the required data and format, as well as how
to run the code and interpret the results for use in ICES advice. The course was held by four
instructors, two from ICES and two from DTU Aqua and attended by 15 participants on the physical
course and 60+ on the online course. The participants largely exploited R Studio as-a-Service and
workspace and social facilities.
ICES TCSSM VRE ( https://bluebridge.d4science.org/web/ices_tcssm) supported the course “Social
Science Methods for Natural Scientists” organized by ICES in Brest (France) on 26 – 28 June 2016. The
aim of the course was to prepare participants to be better able to work effectively with stakeholders
in (cooperative) research projects, as well as having a better appreciation of the strengths and
application of the social sciences in fisheries research. In addition to the basic functionalities for
collaboration, as a workspace, social networking and user management, this VRE made available to
the participants facilities for tabular data management and data analytics and facilities for simplifying
access to specific data types, like biodiversity data and geospatial data. The course was held by two
instructors, from Wageningen University (Netherlands) and Nordland research institute (Norway)
and it was attended by 30 participants.

A series of other VREs were then developed and operated to respond to collaborations established with
other initiatives and other needs emerged in the course of the project. Below few examples of them are
reported.
●

Biodiversity Lab VLab ( https://bluebridge.d4science.org/web/biodiversitylab ) has been inherited by
iMarine and thus it has been operational since September 2015 from the perspective of BlueBRIDGE.
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It is currently making available 156 algorithms and it is serving 402 users. It has been designed to
provide a collection of applications that allow scholars to perform complete experiments involving
single individuals or groups of marine species. It allows to: (a) inspect species maps; (b) produce a
species distribution map by means of either an expert system (AquaMaps) or a machine learning
model (e.g. Neural Networks); (c) analyse species observation trends; (d) inspect species occurrence
data; (e) inspect species descriptions and characteristics; (f) perform analysis of climatic changes and
of its effect on species distribution; (g) produce GIS maps for geo-spatial datasets; (h) discover Taxa
names; (i) cluster occurrence data; and (l) estimate similarities among habitats.
Scalable Data Mining VLab (https://bluebridge.d4science.org/web/scalabledatamining) was also
inherited by iMarine and enriched to serve the BlueBRIDGE application context. It is currently serving
171 users making available 90 algorithms. It supports Data Mining techniques to biological data. The
algorithms are executed in a distributed fashion on the e-Infrastructure nodes or on local multi-core
machines. The system is scalable in the number of users and in the size of the data to process.
Statistical data processing can be applied to perform Niche Modelling or Ecological Modelling
experiments. Other applications can use general purpose techniques like Bayesian models. Time
series of observations can be managed as well, in order to classify trends, catch anomaly patterns
and perform simulations.
R Prototyping Lab VLab (https://bluebridge.d4science.org/web/rprototypinglab) has been
conceived to provide its users with a complete development and integration environment for R. It is
powered by RStudio®and by leveraging the gCube data analytics platform enable users to (i) integrate
R algorithms into the platform, (ii) execute integrated algorithms by benefitting from a distributed
computing infrastructure, and (iii) automatically generate research objects out of any computation.
It is currently serving 127 users and making available 375 algorithms.

The complete list the VRE developed and operated in the project is available through the BlueBRIDGE
Gateway (https://bluebridge.d4science.org/explore) and through the BlueBRIDGE Catalogue
(https://bluebridge.d4science.org/catalogue). Specific information about each VRE can be found in its public
webpages (accessible by clicking the “info” button on the VRE icon) and in the project deliverable D4.5
“BlueBRIDGE VREs Operation Activity: Final Report”.
All the VREs exploit the increased capacity and functionality of the D4Science infrastructure developed in the
course of the project. In particular, during the project the infrastructure was enriched with powerful services
for the management of federated resources (e.g. Information System, Accounting and Authorization, Data
Transfer). It was also equipped with flexible solutions for the integration of external computing (e.g. EGI,
GARR) and data (e.g. Copernicus CMEMS, OpenAIRE) infrastructures implementing standards solutions when
possible. The underlying gCube system offers a rich set of facilities are now available at TRL 9. During the
project lifetime this system accounted for more than 170 millions of service calls (about 19K calls per day)
and 7 millions of storage operations.
These facilities are used by VRE implementations for processing data through a large, yet extensible, set of
approaches including statistical, data mining, quantitative analysis, and machine learning methods.
Algorithms from multiple languages (R Scripts, Java, Python, C/C++ and KNIME workflow Projects) can be
imported, easily modified and executed either as a private process or as a collaborative process by sharing it
with selected VREs colleagues. Provenance is automatically generated by the data analytics framework
seamlessly and transparently enabling re-use, re-purpose, repeatability and sharing of any algorithm
execution. A comprehensive BlueBRIDGE resource catalogue (https://bluebridge.d4science.org/catalogue)
giving access to Datasets, Research Objects, Services, and Virtual Research Environments, is fully operational.
BlueBRIDGE Final Report
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A plan for exploitation has been released and made available through deliverable D2.5 “BlueBRIDGE
Exploitation and Sustainability plan.” As part of this plan the preparation of a number of Service Level
Agreements (SLAs) and Memoranda of Understanding (MoUs) have been agreed. Some of them were drafted
towards the end of the reporting period to ensure the operation and sustainability of a considerable fraction
of the developed VREs and products. More mature examples of SLAs are: ABNJ-DeepSeas between FAO and
CNR; Global Tuna Atlas VRE among FAO, CNR, IRD; SDG14.4.1 VRE between FAO and CNR; GRSF VRE in context
of FiRMS partnership between FAO, CNR, FORTH, UWI, SFP; WECAFC-RDB VREin context of WECAFC between
FAO, CNR and CITE, SIASPA VRE and beyond between CITE and I2S.
1.2

DISSEMINATION

The project outcomes have been widely demonstrated and disseminated through different communications
channels. The main tangible outputs in terms of Communication, Stakeholder Engagement and Knowledge
Transfer achieved by the BlueBRIDGE project are:
A consolidated community
BlueBRIDGE has built a database of over 2700 relevant contacts during the lifetime of the project. Via 31 enewsletters, these contacts were periodically informed about the BlueBRIDGE progress and results. These
contacts were recruited through specific communication and promotional campaigns mainly run online and
thanks to the partners’ network. There was also a significant increase in the number of the online community:
at the end of March 2018 Twitter counts 790 followers, LinkedIn over 1466 connection, Facebook 206 Likes,
YouTube over 3000 views and SlideShare over 18000 views. The continuous update and maintenance of the
BlueBRIDGE social media channels allowed the project to set up a direct line with the communities which
used the social media channels to ask questions about the services, to be informed about the progress of the
project and its events, to find training material.
Engagement at stakeholder workshops
BlueBRIDGE organised 8 main workshops during its project lifetime. Medium-size workshops targeting
specific target audiences were preferred given the different stakeholders and thematic areas addressed by
the project. As a result, BlueBRIDGE engaged with over 250 managers, policy-makers and scientists from the
fisheries, biodiversity and e-infrastructures domains globally. The workshops were key for the project to
collect feedback on the BlueBRIDGE applications and to timely disseminate the results. In addition to the
events organised by the project, BlueBRIDGE disseminated and promoted its project achievements to 53
events. All these events contributed to reinforce the synergies of BlueBRIDGE with other initiatives and to
engage new potential users.
Key collaborations established with national, European and international initiatives
During the project lifetime BlueBRIDGE established 33 different kind of collaborations: Collaborations
focusing on the adoption of the BlueBRIDGE services, Scientific & technological collaborations, Training
collaborations, Engagement and Outreach collaborations. These collaborations are fundamental for the
BlueBRIDGE sustainability and were key to achieve some of the technology-related results of the project.
Stimulating VRE adoption
During the lifetime of the project, BlueBRIDGE organised 9 webinars which attracted over 300 relevant
stakeholders. The webinars were useful also to increase the number of users of the BlueBRIDGE Gateway as
BlueBRIDGE Final Report
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at the end of each session new registrations were recorded. To increase adoption of the VREs, BlueBRIDGE in
the period also organised a datathon that mobilised over 70 students, data managers, researchers, data
enthusiasts. The Datathon was a powerful instrument to train Blue Growth stakeholders unfamiliar with ICT
and e-infrastructures on the benefits and added value of the BlueBRIDGE VREs.
Engaging private companies
BlueBRIDGE is the first H2020 project who has run an open call for SMEs to reduce the gaps between private
companies and data e-infrastructures. The call, originally not planned, raised interest in the SMEs even
though no support funds to participate in the call were available. 5 SMEs have been engaged through the
call for SMEs: they had the opportunity to exploit the BlueBRIDGE VREs in the period. The call for SMEs
demonstrated that VREs are valuable tools for SMEs and that SMEs are interested in these kind of tools.
Building a bridge between the Blue Growth sector and Data e-infrastructures
With a total amount of around 400 content pieces produced during the project lifetime, the BlueBRIDGE
website (www.bluebridge-vres.eu) has become the reference points for data practitioners in the Blue Growth
area willing to approach the e-infrastructure world. During the first 15 months of the project, the website has
averaged 800 visits per month. In the second period the average of the visits per month had a 30% increase:
the average number of sessions per month was of 1120. The portal will be maintained for the next three
years by Trust-IT Services and will be further updated thanks to the activities that BlueBRIDGE is performing
after the end of the project within the Common Dissemination Booster (CDB).
Impact on media & scientific journals
Community engagement has been also fostered through the media channels. During the project lifetime 10
press releases, 22 interviews, articles, reports and use cases were produced were produced which
generated 50 press clippings. The article Pufferfish are invading the Eastern Mediterranean: BlueBRIDGE
helped scientists and the public understand this phenomenon generated a huge interest in the general public:
Gianpaolo Coro, CNR-ISTI after the publication of the article was interviewed by important magazines at
Italian national and European level (Le Science, La Repubblica, BBC Science and New Frontiers). This article
brought great visibility to the BlueBRIDGE project. Twenty-five peer-reviewed articles/scientific papers with
reference to BlueBRIDGE were also produced helping BlueBRIDGE engaging the scientific community.
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SOCIO-ECONOMIC IMPACT OF THE PROJECT
BlueBRIDGE provides technological solutions and data management capabilities to communities in the fishery
and marine landscape supporting them in managing, monitoring, accessing, and using data in order to reach
their objectives, typically related to the sustainable management of marine living resources, biodiversity
mapping, spatial planning, and aquaculture. BlueBRIDGE capitalizes on past investments that saw the
development of the D4Science e-infrastructure and then of the iMarine data infrastructure with
computational resources, specific tools, data services and communities. This gave to the BlueBRIDGE project
the opportunity to take advantage of proven e-Infrastructure with 99,7% service availability.
1.3.1 BLUEBRIDGE AND THE BLUE GROWTH INITIATIVE
BlueBRIDGE supports the EU Blue Growth initiative as well as the research infrastructure programme in the
following ways:
Blue Assessment Impact: BlueBRIDGE provides an innovative environment helping scientists, managers, and
policymakers in the stock assessment process with dynamic access to remote capture data. It also ensures
the usage of models and techniques coming from other scientific domains, including Computational and
Environmental Sciences.
During the project several innovative data services were released, that both improve the usability and
resilience of cloud based and cost effective solutions for scientists, but also meet relevant societal needs as
the ones hereafter highlighted:
•

•

•

•

•

The services made available for supporting Stock assessment statistical working groups, such as from
ICCAT, IOTC, and WECAFC (NOAA), include a host of on-line algorithms and data management
services to merge fisheries time-series data and run (often computing-intensive) algorithms and store
the complete workflow in re-runnable report producing environments. This facilitates the generation
of dynamic working group documents and replicable reports.
Through the same data services embedded in the Tuna Atlas VRE, FAO and IRD can now update much
faster than before their specialised Tuna Atlases relying on shared metadata driven map-products
and datasets and a map viewer that can be easily integrated in websites.
The support that the infrastructure offers to the use of the de-facto statistical data standard (SDMX)
to describe data structures for time series, and based on these structures, to the generation of excel
input forms, not only enables data managers with little IT knowledge to meet reporting requirements
but also enhance interoperability and (re)usabilty of structured datasets.
The ensemble of stock assessment algorithms that were developed using RShiny - the tool of choice
in many communities - enables FAO to produce an attractive and low-threshold online eLearning
environment for reporting on the UN Sustainable Development Goal indicator 14.4.1.
The Global Record of Stocks and Fisheries (GRSF) enables the management of a comprehensive and
transparent inventory of stocks and fisheries records across multiple data providers. It also provides
a system to assign unique identifiers to stocks and fisheries. This will boost stocks and fisheries status
and trend monitoring and promises to stimulate responsible consumer practices. The key idea behind
GRSF is the harmonization across the standards used by the data providers (international, regional
and national), and the building of standards’ based machine and human readable unique identifiers
for stocks and fisheries to finally enable a global standardized view on the status of fisheries. The
information of the GRSF aims to serve the needs of RFBs and their member states, seafood industry
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(from suppliers to retailers), national agencies of governments dealing with stocks and fisheries
reporting, researchers working on global analyses on state of fishery resources, NGOs promoting
sustainable fisheries, and the general public. GRSF is expected to become an important reference
source for sustainable fisheries information, and FAO will propose a custodian role for the FIRMS
partnership in 2019. Moreover, unique identification of stocks and fisheries under a shared standard
could be the pillar for blockchain technologies to develop seafood traceability solutions. As such it
also promises to stimulate responsible consumer practices.
The developed cloud-based data services are also suitable to disseminate global reference data,
which are essential to harmonize data, e.g. timeseries of fisheries. The Coordinating Working Party
on Fisheries Statistics can now capitalize on the reference data management facilities developed for
e.g. Tuna Atlas and RDB to publish fisheries reference data through the FIRMS partnership in an online
VRE supported (CKAN) Catalogue that offers on-line Master Data Management.

Blue Economy Impact: BlueBRIDGE provides broad access to datasets concerning the practices and
performance of aquaculture producers. These are available to businesses to improve their efficiency but at
the same time can be accessed and used globally. In fact, BlueBRIDGE promotes and enables global
knowledge access, seamless data exchanges and reuse between aquaculture companies and their related
stakeholders. The available data becomes in this way a new instrument for policy makers and scientists to
support them in their research activities and in taking more informed decisions.
The innovative products developed in this area, e.g. Production models to assess performance, TechnoEconomic analysis, Social and Environmental Monetization Models and a Geoanalytics dedicated platform,
provide innovative instruments that will benefit all the stakeholders of the aquaculture sector, supporting:
•
•
•
•

companies to maximize the growth rate, reduce costs and minimize the impact on the environment;
Investors to make efficient identification of strategic locations of interest and select the most
profitable investments;
governments and environmental agencies to evaluate the current situation and define policies;
researchers to generate new knowledge and evaluate the practical indicators of aquafarming
performance.

The use of the AquacultureTrainingLab and of the Sustainable Blue Economy VREs, that have been made
available to 250 undergraduate, postgraduate students, professors and researchers from the aquaculture,
business and economics and ICT sector, has demonstrated how, by relying on infrastructure and VREs, it is
possible to smoothly and fastly transfer results from the research and business sectors to the educational
one. The exploitation of a similar approach for education will continue for more training activities in the
marine and agriculture sectors.
Thanks to the activity done in the Blue Economy area, now more than 10 Aquaculture SMEs and more than
20 policy makers and stakeholders from the Aquaculture, Environment and Research sector have
experimented the tools and know how to use and exploit them. The experience acquired can usefully be
exploited to involve other similar actors in the future and thus enlarge the potential market for the developed
technologies.
The strong collaboration with ICRE8 (International Centre for Research on the Environment and the Economy)
established in the course of the project has given rise to interesting new research questions. These are related
to the conceptualizing the monetization of social / environmental impacts of aquaculture and to the
combination of this with the specific techno-economic and production models of Blue Economy, taking into
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also into account data and computational resources in reach. The research on these topics will continue also
thanks to the similar connections established with other relevant socioeconomic institutes such as PESD
(Political Economy of Sustainable development Lab), NKUA, Athens, Greece and the Greek and
Mediterranean UN SDSN Network.
Blue Environment Impact: BlueBRIDGE improves collaboration between resource managers, economists, and
scientists in the domain of aquaculture management and spatial planning. The collaboration, based on EO
data and GIS software, enables companies and institutes to develop capacity in their spatial understanding
and planning. The information made available through BlueBRIDGE spatial tools includes data from all the
other BlueBRIDGE VREs which enables authorities and policy makers to track aquatic activities, raise
environmental indicators, support spatial management and monitor the impact policy decisions.
In particular, during the project the Protected Area Impact Maps (PAIM) VRE was utilised by approximately
45 different users/institutions. This includes users from several European countries and also developing and
coastal states in Africa and the Pacific to support maritime spatial planning and biodiversity conservation. The
VRE enabled capacity to rapidly analyse a large number of spatial data sets in a standard environment to
better understand the level of protection provided by existing protected area networks.
This meets reporting requirements countries have on AICHI Target 11, where the proportion of protected
areas of a country’s marine area is required. With PAIM, not only existing MPA areas are easily analysed in
much greater detail than required, but the unique self-upload and analytical features in BlueBRIDGE that
exploit cloud based resources to dramatically reduce computing time, provides a real tool for spatial planning.
Regarding the Aquaculture Atlas Production System (AAPS), it can support the detection of aquaculture
features from EO data and the merge with other geospatial explicit information, such as geocoded names
and types of farms, administrative or political boundaries, vegetation maps and maps of production systems.
These impact of these functionalities in supporting spatial planning and analysis has been demonstrated in
Greece, Malta and Indonesia. The same approach will soon be applied also in Bangladesh under a
collaboration programme with FAO.
Blue Skills Impact: BlueBRIDGE, by sharing in a transparent way resources coming from several scientific
contexts, allows the structuring of high quality, information-rich and scientifically up-to-dated courses. It also
offers students remote computational facilities to execute experiments, providing datasets visualization and
analysis facilities.
During the project the VREs allowed students and instructors to share information, materials, documentation
and photos relevant to the training courses, which was a great elevation of quality of training, in almost all
cases. In qualitative terms, this allowed students to become certified in the various fields, and provided a
basis for relevant networking and collaborations in the future.
The usage of VRE done in the context of the Blue Skill objective also demonstrated the value in the
educational sector of infrastructures enabled training environments: cost and effort for trainers in setting up
educational environment was reduced; hand-on activity could rely on a rich data and computational capacity;
students were trained on the use of innovative instruments for research that they can continue to exploit to
improve their performance in future activities.
Innovative technologies and solutions developed in the course of the project, like the semantic integration
method that was developed for creating the knowledge base of the GRSF, the Data Miner developed in the
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Blue Common part, and the tools developed under Blue Economy are now taught in the graduate courses of
Computer Science Departments of the University of Crete, University of Pisa and University of Athens.
Blue Commons Impact: BlueBRIDGE has created the data marketplace for interdisciplinary communities
related to Blue Growth challenges contributing to an e-Infrastructure Commons by empowering D4Science
with secure and persistent bridges towards EMODnet Biology and Physics, MyOcean, ESA CEOS, and a set of
relevant databases and data providers, e.g. those maintained by FAO, JRC, ICES, IRD. It also provides
publishing facilities, social networking services, data management and analytics in unique working
environments, increasing the availability of data and computing resources to scientists and ensuring easy
knowledge production and matching best practices of modern science.
The attention posed on services for simplifying data management, to promote the use of standards and to
facilitate reproducibility largely contribute to the realization of data sharing and to the adoption of FAIR data
management practices. These can have a considerable impact in the context of large organizations, like the
one represented in the project, that thanks to these services may more easily and timely adapt existing
internal procedures to realize FAIR management. Moreover, they may more easily provide the stakeholders
that exploit their knowledge products with instruments for evidence-based decisions.
Finally, the functionality enrichment of the D4Science infrastructure performed in the context of BlueBRIDGE
also impact the capabilities made available to all the other scientific applications domain that exploit the
same infrastructure (e.g. culture heritage, agriculture, social mining, environment).
1.3.2 BLUEBRIDGE USERS
The 66 VREs deployed and operated by BB are serving more than 3000 users (3036 in Feb. ‘18) in total spread
across 32 countries and 124 different organizations. The 45% circa of the served users is exploiting “open”
environments, the 34% circa is exploiting “private” environments, and the 19% circa is exploiting “restricted”
environments. The top 10 countries are: France (12.39%), Italy (11.23 %), Greece (9.79 %), UK (7.92%)
Denmark (7.34%), Norway (5.33%), Germany (5,00%), Spain (4.84 %), Ireland (3.39%), Netherland (2.74 %).
The top 10 organisations are: International Council for the Exploration of the Sea - ICES (4.12%), National
Research Council of Italy - CNR (3.61%), The International Centre for Research on the Environment and the
Economy - ICRE8 (3.48%), Institute of Marine Research - IMR (3.09%), Institut de recherche pour le
développement - IRD (2.97%), Food and Agriculture Organization of the United Nations - FAO (2.96%), Centre
for Environment, Fisheries and Aquaculture Science - CEFAS.gov.uk (2.19%), Marine Institute Foras na Mara
- Marine.ie (2.06%), French Research Institute for Exploitation of the Sea - Ifremer (1.93%), Wageningen
University - (WUR.NL) (1.90%).
These VREs, and more in general the BlueBRIDGE services, impact on the working environment of different
type of actors (see Table 1) by empowering, reducing the cost and increasing the performance of their work.

User Category

Description

Software Developer

Develops software. In BlueBRIDGE context software developers play
different roles, for example they use software platforms provided by
BlueBRIDGE (DataMiner, R-Studio) or data services (CKAN, WPS,
GeoNetwork) to build either integrated or remote solutions for data
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management and analysis with a focus on Blue Growth related domains.

IT Manager

IT Procurement, Solution Designer, Team Builder, Quality Control. In
BlueBRIDGE context, an IT Manager works at VRE level, for example
developing cost-effective and resilient VREs to answer the need for
reproducible, scalable and open data services in Blue Growth related
domains.

Data Manager

Designs scientific and commercial data workflows, interested in getting
outputs, budgetholder. In BlueBRIDGE context one of his/her actions is to
integrate and improve data services for storage, management, access and
processing following an integrated, metadata drive approach that result in
cost-effective data products such as fact-sheets, reports, data-drive
dashboards and maps.

Individual Scientist

Develops models: he/she usually is a domain expert who manages data. In
BlueBRIDGE context he/she improves the performance, accuracy and
precision of scientific data analysis in the Blue Growth domain through an
online state-of-the-art toolset that bridges data between domains and is
focussed on reproducible experiments and citation of compound products.

Scientific Advisory Working
Group

Groups of experts giving scientific advices. For example groups of scientist,
representatives of ministry of fisheries and other organised teams with clear
and defined medium/long term objectives; e.g. Bluefin working group, GRSF

e-infrastructure experts /
representatives

Groups of experts having strategic objectives to enhance e-infrastructure
user experience. In particular they aims at improving the capability,
performance, scalability and audience of the e-infrastructure by federating
new technologies and enabling sharing of computational, storage and
application resources across distributed systems; e.g. Ecopath with Ecosim1
(EwE)

Companies/organisations
offering services based on
BlueBRIDGE Platform

Manages and exploit data and services provided by BlueBRIDGE. For
example he/she exploits interactive fact-sheets and dashboard on aggregate
datasets, or finds a community to share data, analysis or review specific
integrated workflows, such as for stock assessment.

Trainers

Deliver training courses and online advice on training materials embedded
in the e-infrastructure
Table 1: BlueBRIDGE User Categories

1.3.3 FINAL CONSIDERATIONS ON IMPACT

1

http://ecopath.org
BlueBRIDGE Final Report

Page 17 of 22

BlueBRIDGE – 675680

www.bluebridge-vres.eu
Innovation in the blue economy is often held back by a lack of information on the sea, its seabed and the life
it supports. BlueBRIDGE services support increased knowledge of our seas and a set of tools to better
understand the data and to use it to promote growth in the blue economy. BlueBRIDGE provides benefits to
a wide range of stakeholders which range from scientists to policy makers to businesses. The new information
and knowledge generated by BlueBRIDGE, as well as the opportunity to develop new services or create new
skills is offering the opportunity to accelerates both innovation in Europe as well as take up of pan European
e-infrastructures. BlueBRIDGE Consortium is implementing a set of plans to guarantee the sustainability of
the project results which will continue delivering impact in several domains as for example the marine
resource monitoring one through the FIRMS-GRSF (Fisheries and Resources Monitoring System- Global
Record for Stocks and Fisheries) partnership and the fisheries statistical programmes domain through the
plan for adoption of the Tuna Atlas VRE by the CWP (Coordinating Working Party on Fishery Statistics) in
2019.
1.4

UP-TO-DATE LINK TO THE PROJECT WEBSITE
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Figure X: BlueBRIDGE website Home Page
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PROJECT LOGOS, DIAGRAMS, PHOTOGRAPHS AND VIDEOS

The creation of effective branding, pay-offs and takeaways for the target communities facilitate the
communication of target messages and the building of a specific identity. The BlueBRIDGE logo was
used to brand the website and, from there on, the production of ppt templates, pop-up banners,
posters, flyers, etc. The project branding is aimed at ensuring a distinctive look and feel across a
broad set of communication tools.

Figure 1: BlueBRIDGE logo

The following dissemination material was produced to support all the communication and
engagement activities:
● BlueBRIDGE PowerPoint presentation template
● BlueBRIDGE milestone & deliverable template
● 9 fliers

BlueBRIDGE receives funding from the European Union’s Horizon 2020 research and innovation programme under
grant agreement No. 675680
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Examples of BlueBRIDGE fliers
● 10 posters

Examples of BlueBRIDGE posters
● 2 rollup banners
● Giveaways: BlueBRIDGE branded bags, stress balls, notepads, pens and USB sticks have been
produced to promote the project and leave a legacy of BlueBRIDGE.
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FINAL FINANCIAL REPORT

Benef. No

Organisation
Short Name

Country

www.bluebridge-vres.eu

Maximum EU
contribution

Maximum EU
contribution voted
by General
Assembly*

Requested EU
Distribution
contribution (*)

1

CNR

IT

924.000,00 €

1.013.125,00 €

1.062.714,16 €

20%

2

ERCIM

FR

215.225,00 €

215.225,00 €

187.266,64 €

3%

3

ENG

IT

707.500,00 €

707.500,00 €

728.016,19 €

13%

4

UOA

EL

477.500,00 €

494.375,00 €

494.467,69 €

9%

5

FAO

IT

780.000,00 €

780.000,00 €

827.083,83 €

15%

6

ICES

DK

454.687,50 €

313.237,50 €

240.461,67 €

4%

7

IRD

FR

308.968,75 €

308.968,75 €

392.354,47 €

7%

8

FORTH

EL

202.250,00 €

207.250,00 €

207.249,69 €

4%

9

TRUST-IT

IT

350.860,00 €

362.060,00 €

352.155,20 €

7%

10

I2S

EL

219.000,00 €

219.000,00 €

236.145,33 €

4%

11

CITE

EL

212.687,50 €

231.937,50 €

236.701,75 €

4%

12
13
14

CLS
GRID-A
PMBret

FR
NO
FR

168.075,00 €
180.000,00 €
95.000,00 €

168.075,00 €
180.000,00 €
95.000,00 €

169.133,43 €
174.941,89 €
99.889,60 €

3%
3%
2%

5.295.753,75 €

5.295.753,75 €

5.408.581,52 €

Total

*The BlueBRIDGE General Assembly approved a redistribution of the EU contribution by vote on 28 July and 20 September 2017.
** Some of the figures are not yet complexly consolidated
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