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Introduction
The “RDA-Europe / BlueBRIDGE Datathon on Fisheries and Aquaculture”, jointly
organised by both the RDA-Europe and BlueBRIDGE H2020 projects, was kindly
hosted by the Institute of Marine Biology, Biotechnology and Aquaculture of the
Hellenic Centre for Marine Research (IMBBC/HCMR), in Heraklion (Crete) on the 15th
and 16th June 2017. The event set a main challenge, that was to fuel new
thinking in the holistic analysis of satellite, environmental, biological, fisheries
and socio-economic data. The combination of topics related to fisheries,
aquaculture and marine spatial planning, aimed at attracting data scientists and
practitioners, students, researchers, and representatives from both the private
and public sector.
The more specific challenges – objectives of this datathon were:
• Developing a holistic approach to spatial planning for marine
protected areas based on knowledge transfer and integration
• Assessing new fisheries and aquaculture activities and
mainstreaming environmental and socioeconomic indicators
• Incorporating socio-economic and environmental data in
aquaculture assessment, strategic planning and performance
analysis
The event has been advertised and disseminated by both projects to various
Greek, European and International organizations and programs attracting 75
participants. A dedicated web page was created on the RDA (https://www.rdalliance.org/rda-europe-bluebridge-datathon-fisheries-and-aquaculture-15-16june-2017-heraklion-crete-greece) and BlueBRIDGE (http://www.bluebridgevres.eu/events/rda-europe-bluebridge-datathon-fisheries-and-aquaculturejune-15-16-heraklion-crete-greece) websites: and in addition, a dedicated web
site has been created to further promote the datathon: http://fish-aquadatathon.imis.athena-innovation.gr. Beside the promotional information, the
webpages provided a detailed description of all the available datasets, services
and tools necessary that the datathon’s participants were encouraged to use to
develop their ideas.
The main local organiser of the datathon was ATHENA Research Center that is a
partner of the BlueBRIDGE project and is a partner of RDA-Europe in the context
of the Work Package 4, which also facilitated the collaboration with the RDA
Fisheries Data Interoperability Working Group (FDI-WG) and the RDA Geospatial
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Interest Group. Dr. Anton Ellenbroek, FAO and co-chair of the FDI-WG, described
to the audience the objectives of the FDI-WG and also acted as one of the
evaluators for the datathon proposals; Marco Minghini provided the particpants
with an overview of the activities going on in the RDA Geospatial Interest Group.

Agenda
The agenda of the event is available on-line: http://fish-aquadatathon.imis.athena-innovation.gr/index.php?op=agenda

Overall Impression
The overall impression from the event was very good. The 75 participants
exceeded the initial expectation set by the organisers as they proactively
participated in the event and worked for two full days exploiting the tools and
datasets suggested by the organisers. The general structure of the event initiated
interesting discussions, helped in knowledge transfer from the experts to the
participants / students and inspired people on working on the fisheries and
aquaculture domains. It was also proven that computer science, data analysis
and open data are of high importance for these domains and can be combined in
order to provide innovative solutions.

Participants Profile
Scientists, researchers and students from different domains and institutes
attended the datathon. More than 10 European research centers and Institutes in
the area of Marine, Aquaculture, Fisheries, Biology, Computer Science and
Business were represented and many projects on the above or other domains
were also presented during the datathon. Most of the participants were from
Greece, but there were also good participation from France, Italy, United
Kingdom and Norway.
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Section 1: Experts Presentations
A number of experts from the organisers, the fisheries and the computer science
sectors gave a set of presentations on day 1 to set the scene of the datathon.
Presentations covered their work, the challenges of their domain and tried to
inspire participants providing examples of applications developed leveraging on
open data.
It is important to point-out that the speakers were selected in order to give talks
on complementary topics in order to provide the audience with an overview of a
great variety of useful datasets and tools.
This section gives an overview of the given presentations.
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Datathon Agenda:
Welcome & Opening
•
•
•
•
•

Yannis Ioannidis, President and Gen. Director, Athena RIC, and Professor of
Informatics, National and Kapodistrian University of Athens
Antonios Magoulas, Director, HCMR/IMBBC - Presentation
Nektarios Tavernarakis, Chairman of the Board of Directors and Professor at
the Medical School of the University of Crete, FORTH - Presentation
Eleni Hatziyanni, Director of Environment & Spatial Planning, Region of Crete
-Presentation Download
Yannis Anastasakis, Vice-Mayor, Heraklion Municipality

Introducing the datathon context and challenges
•
•
•

The Research Data Alliance - Fotis Karayannis, ATHENA Research Center, RDA
Secretariat and RDA Europe - Presentation Download
The BlueBRIDGE project - Pasquale Pagano, National Research Council of
Italy, CNR-ISTI and BlueBRIDGE Technical Director - Presentation Download
Science the hell out if - Konstantinos Stergiou, HCMR IMBRIW - Presentation
Download

Datathon datasets & tools
•
•
•
•
•
•

EMODnet Seabed Habitats - Helen Lillis, Joint Nature Conservation Committee
- Presentation
RDA Geospatial Interest Group - Marco Minghini, Polimi - Presentation
Download

Socio-economic datasets and models - Stella Tsani, Achilleas Vassilopoulos,
ICRE8 - Presentation Download
New dimensions in Fisheries and Aquaculture from the MicroCT and the R
Virtual Labs - Christos Arvanitidis, HCMR & LifeWatchGreece RI - Presentation
Download

Spectral imaging of coastal environments - Grigorios Tsagkatakis, PHYSIS
Project - Presentation Download
BlueBRIDGE objectives and tools & RDA Fisheries Data Interoperability
Working Group, Anton Ellenbroek, FAO of UN - Presentation Download

Datathon kick-off
•

Brief overview of the datathon datasets, tools and services - Panagiota
Koltsida & Dimitris Gavrilis, ATHENA Research Center Presentation Download
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•

Brainstorming and practical sessions where participants can use the
datasets, the methods and technologies presented

A summary of the above presentations based on the agenda timeline follows
below. A more detailed analysis is included in the appendix at the end of the
document.
The welcome speech was held by Prof. Yannis Ioannidis, Professor of NKUA,
Department of Informatics and Telecommunications and President of ATHENA
RC, Scientific Manager of the Greek participation of RDA and BlueBRIDGE
projects. Prof. Ioannidis welcomed the participants to the RDA EuropeΒlueBRIDGE Datathon on Fisheries and Aquaculture presenting at the same time
its scope and objectives.
Dr. A. Magoulas on behalf of the IMBBC/HCMR, the hosting organization of the
datathon, described the work performed by the three Institutes part of HCMR
(www.hcmr.gr/en/research-institutes/marine-biology-and-geneticsaquaculture, www.hcmr.gr/en/research-institutes/marine-biological-resourcesinland-waters, www.hcmr.gr/en/research-institutes/institute-of-oceanography)
and its research vessels as well as the HCMR’s training courses and summer
schools. He also provided an overview of events organized by HCMR such as the
Blue hackathon, the GSC 18 and the MicroB3 summer school.
Prof. N. Tavernarakis, Chairman of the Board of Directors and Professor at the
Medical School of the University of Crete, also partner of BlueBRIDGE, welcomed
the participants presenting the profile and activities of FORTH. During his talk,
he pointed out the collective vision for fostering an environment that promotes
learning, research, innovation as the three pillars for regional, national and
European socio-economic growth.
Dr. Eleni Hatziyanni, Director of Environment & Spatial Planning, gave the
presentation “The Regional Perspective” highlighting the areas of regional
interest in terms of Blue Growth policy, for using data/mapping/filling data
needs.
Dr. F. Karayannis, ATHENA Research Center, RDA Secretariat and RDA Europe,
presented the basic framework of the Research Data Alliance. The RDA vision is
for researchers and innovators to be able to openly shared data across
technologies, disciplines and countries in order to address some of society’s
great challenges. The RDA Recommendations & Outputs Legend, the challenges
and the solutions of the Recommendations & Outputs were also presented. These
can take the form of technical specifications, code, policies or practices,
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standards or reference models, and aim for: greater data sharing, exchange and
usability; greater discoverability of research data sets; better management and
preservation of data; and the design of new data standards or harmonization of
existing ones. The presentation concluded with information about future RDA
Plenary meetings and possible new datathons.
Dr. Pasquale Pagano, National Research Council of Italy, CNR-ISTI and
BlueBRIDGE Technical Director, presented the early results of the BlueBRIDGE
project. BlueBRIDGE, Building research environments fostering Innovation,
Decision making, Governance and Education for Blue Growth project, is funded
by DG-CONNECT e-Infrastructure and has a duration of 2.5 years (Sept. 2015 –
Feb. 2018). The challenge of the project is to offer a new capacity to
interdisciplinary communities actively involved in increasing scientific
knowledge about marine resource exploitation, ecosystems conservation and
performance improvement & sustainability in aquaculture by leveraging on the
new technological landscape. In this way BlueBRIDGE wants to facilitate
communities of scientists, innovators from SMEs and educators from different
domains in addressing Blue Growth related challenges supporting the
knowledge production chain, from the initial phases, data collection and
aggregation, to the production of indicators for competent authorities and
investors.
Dr. Konstantinos Stergiou, Professor of Ichthyology and Fisheries Biology,
School of Biology, Aristotle University and Director of IMBRIW/HCMR, gave a
speech titled: “Science the hell out of it”. Big OLd Data (BOLD) allow us to
construct cheap time series, leading to new insights that should provide
scientists with simple, predictive models, that have explanations at two levels:
proximate (what factors are responsible for) and ultimate (evolutionary
advantage). More information results in better knowledge which finally creates
upscaled fisheries science.
Ms. Helen Lillis from the Joint Nature Conservation Committee and Coordinator
of the EMODnet Seabed Habitats portal, introduced EMODnet, a network of
people and technology that work together to compile and distribute data,
metadata and products on European marine waters, and presented the datasets
and the products that are made available via the EMODnet Seabed Habitats
portal.
Dr. Marco Minghini from Polimi presented the RDA Geospatial Interest Group
(IG). The RDA Geospatial Interest Group is a domain-oriented IG created to
coordinate and build synergies on topics related to geospatial data. The
Geospatial IG coordinates activities, promotes good practices and involves
stakeholders in areas related to geospatial data, including geospatial data
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sharing policies, data management plans, uncertainty in datasets, etc. The
Geospatial IG is linked to many other RDA Working & Interest Groups such as
Metadata IG, Agriculture IG, Publishing Data IG, etc., as well as major
international institutions in the geospatial domain like OGC, ICA ISPRS, etc.
Dr. Stella Tsani and Dr. Achilleas Vassilopoulos from ICRE8, presented the
applications of socio-economic datasets and models to aquaculture production.
The aim of their work is to conceptualize and monetize the social and
environmental impact of aquaculture, combine those impacts with technoeconomic & production models of blue economy, consider data & computational
resources at reach, and distinguish between private & social costs & benefits and
incorporate social costs & benefits in private functions.
Dr. Christos Arvanitidis, from HCMR & LifeWatchGreece Research
Infrastructure (RI) presented the new dimensions in Fisheries and Aquaculture
from the MicroCT and the R Virtual Labs. RIs are considered to be tools for
science and operate in the form of facilities, resources and services. Three types
of RIs are distinguished by Dr. C. Arvanitidis: ‘single- sited’ (a single resource at
a single location), ‘distributed’ (a network of distributed resources), or ‘virtual’
(the service is provided electronically). He then illustrated the numerous
eServices and vLabs: RvLab, Genetic Services, Mobile Applications, etc that
LifeWatch Greece makes available.
Dr. G. Tsagkatakis from the Institute of Computer Science, FORTH, presented
the PHYSIS Project and the ways in which spectral and hyperspectral imaging
function, and the three remote sensing platforms used, along with their
advantages and disadvantages: satellites, aerial and mobile, with mobile sensing
delivering high resolution images with high revisitation, at a low cost. Regarding
market applications, satellites can support aquaculture farmers by identifying
suitable sites, issuing warnings on potential water quality threats and
monitoring the environmental impact of sea farms. Finally, he presented the
PHYSIS project: Sparse Signal Processing Technologies for Hyperspectral
Imaging Systems, which aims at targeting key innovations like imaging
technology, space exploration, earth observation etc.
Mr. A. Ellenbroek, FAO of UN, presented the RDA Fisheries Data Interoperability
Working Group (FDI-WG), the goals of which are: to devise a global data
exchange and integration framework to support scientific advice on stock status
and exploitation that builds fisheries data; to facilitate the use of de-facto and
open standards for the identification, description, mapping and publication of
fisheries data; and the connect existing data networking initiatives. Examples
include BlueBRIDGE, Mapviewer, MPA Reporting, AquaMaps, Artificial Neutral
Networks (ANN), etc. The FDIWG targets, within the RDA Datathon, were to: use
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the infrastructure concept to propose a solution to address an issue related to
the Mediterranean Sea, propose an approach to implement the solution and
finally use the e-Infrastructure to collaborate, to access data and produce results.
After these inspiring presentations, the datasets, tools and services available for
the Datathon were presented by Panagiota Koltsida, UoA & Dr. Dimitris
Gavrilis, ATHENA Research Center from RDA and BlueBRIDGE Project
respectively. They also explained to the participants the expected outcomes of
the Datathon: an ICT solution/application showcasing the idea of exploiting
datasets and tools towards a specific idea on fulfilling any of the challenges and a
presentation to picth the innovative solution.

Section 2: Datathon
After the presentations 8 different teams were created and after the lunch of day
one they started working on their ideas by exploiting the available datasets,
services and tools together with external ones.
At the end of the datathon, each team presented their idea and solution in a 10
minutes pitch-like presentation. The presentations were judged by the following
experts based on a set of predefined criteria and the three teams with the best
score were announced as winners. The evaluation criteria included the relevance
to the Blue domain, the exploitation of datasets and services, the maturity of the
idea and the potential and possible exploitation of the proposed idea and
solution.
Judges
•
•

•
•
•

Pasquale Pagano, BlueBRIDGE Technical Director, CNR (Italy)
Anton Ellenbroek, Information System Development, FAO (Italy), RDA
Fisheries Interoperability Working Group Chair, BlueBRIDGE project
member
Dimitris Gavrilis, Senior Software Engineer, ATHENA RC (Greece), RDA
Europe team
Gerasimos Antzoulatos, Data Scientist, I2S (Greece), BlueBRIDGE project
member
Yannis Marketakis, R&D engineer, ICS FORTH (Greece), BlueBRIDGE
project member
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Award Committee
•
•
•

•
•

Antonios Magoulas, Director, HCMR/IMBBC
Pasquale Pagano, BlueBRIDGE Technical Director, CNR (Italy)
Anton Ellenbroek, Information System Development, FAO (Italy), RDA
Fisheries Interoperability Working Group Chair, BlueBRIDGE project
member
Sara Garavelli, Trust-IT Services and BlueBRIDGE Outreach Manager, and
member of the Organising Committee
Eleni Petra, Computer Engineer, UoA and Athena Research Center,
BlueBRIDGE project member, member of the Organising Committee

Teams and Presentations
• "The mermaids and the dudes" (Roumelioti Anastasia, Akrivos Vasilis,
Nystas Theocharis, Gianopoulos Michalis, Tsagkatakis Grigoris)
o Presentation: https://goo.gl/sW83UP
• "SUB-Seaview" (Avraam Mavridis, Vangelis Pafilis)
o Presentation: https://goo.gl/zrSdGL
• "PSAAKIA" (Anastasia Tsotskou, Emmanouela Vernadou, Marko
Minghini)
o Presentation: https://goo.gl/ZLFpQf
• "MPG" (Michalis Mountantonakis,
Panagiotis Lionakis,
Giorgos
Nikitakis)
o Presentation: https://goo.gl/LW86f7
• "Messi-Fish" (Nikolas Panayiotou, Chrysanthos Dionysiou, Sokratis
Chalaris, Konstantinos Rafail Kazilieris)
o Presentation: https://goo.gl/DDzadB
• "Hippocampos" (Miriam Grace, Levi Westerveld, Philip Fieldhouse)
o Presentation: https://goo.gl/CiwAeE
• "FishNess" (Tsipourlianos Andreas, Vasilakis Christos, Vasilakis Manos,
Giannoulis Themistoklis)
o Presentation: https://goo.gl/FaWJoo
• "DataBros" (Stamatis Christoforidis, Joana Dulaj, Myrto Koukouli,
Vaggelis Nikolopoulos, Christoforos Svingos)
o Presentation: https://goo.gl/pZj9Yv
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The three teams awarded were the following:
1. The mermaids and the dudes
2. MPG
3. FishNess
It is worth mentioning that the members of the first and the third award teams
(The mermaids and the dudes and the FishNess) were students from different
scientific domains, that is from fisheries and aquaculture together with students
from the computer science and business domain, whereas the second award
team was purely composed by computer scientists.
A short description of the winning applications plus the datasets and tools used
by them is presented below:
1st Winning Application: “The mermaids and the dudes” - How to train the
Machine Learning Models
In order to predict the mortality rate, data was acquired from BlueBRIDGE,
Aquaproduct data Copernicus concerning the region of Kefalonia Island and the
sea bass species. A number of measurements were taken such as temperature,
dates, salinity, oxygen and the food conversion rate. They were transferred to
MATLAB in order to predict the fish mortality rate. A subsequent statistical
analysis was performed using the aforementioned variables. To predict the
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mortality rate of the fish species a linear aggression model was designed and
specifically a neural network with a hidden layer of 30 hidden units. The result
was an Error (targets-outputs) between the predicted values of the designed
model and actual values, in 20 different bins.
2nd Winning Application: “MPG” - Integrating and Exploiting Data for
Fisheries and Aquaculture
The application implemented a hypothetical scenario that a marine researcher
faces. The researcher needs to locate datasets for marine species, protected
areas, climate change, predators, etc., and has to integrate them in order to
answer complex queries. The integrated dataset can then be reused for further
analysis from other researchers. By having all the data in one unique Database,
more complex analyses can be performed, complex queries and applications can
be developed, informative visualizations can be prepared and predictors can be
created. However, integration can be difficult for a number of reasons including
conflicting information, fast and continuous changes, complementary
information, etc. Thus a solution to this issue is the creation of a tool for
integrating the data for fisheries and agriculture into a unique database by
exploiting Linked Data, which is a method of publishing structured data so that it
can be interlinked and become more useful through semantic queries. This
approach is simple and easily extensible for adding more sources for the marine
domain and can be an important asset for many real-world problems. For the
purpose of the proposed application a tool for integrating the data for fisheries
and agriculture into a unique database by exploiting Linked Data was
implemented. For the purposes of Datathon the following datasets (over 5
millions of triples) were integrated: FishBase, DBpedia, Worms, Ecoscope.
3rd Winning Application: “FishNess” - Identification of high lethality
bacteria in aquaculture, genetic monitoring and consulting
There is a large amount of data regarding certain attributes of fish, but few
genetics data with which to correlate. The goal is to identify high lethality
bacteria in aquaculture and perform genetic monitoring and consulting to
fisheries. Data about infections and mortality, gives a percentage of lethality in
fish, with are infected with more than one species. The results are huge losses of
livestock, with some individual fish resistant to infections. What follows is the
identification of genetic markers that can be correlated with fish that have
markers, to create lineages while breeding those fish, to be resistant to those
specific bacterial strains. Two methods are proposed: 1) to identify fish that are
resistant and then genotype them to find out why they are resistant which will
pinpoint to genes and 2) genetic markers via microsatellites which will identify
resistant offspring, trace back the parentage and keep the resistant parent-fish.
Finally, a cost assessment regarding cost of techniques and loss after infections is
performed. Datasets from Aqua Alert and BlueBRIDGE show 800 incidents in
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which 50 unique combinations of bacteria are present. The mortality of samples
reaches 50% on average. A cost assessment with data from FAO shows the
impact: losses of 800 euros/cage/incident data associated with other
characteristics.

The winners of the datathon have been awarded with the following prizes:
•

First prize: 2 days visit to the Hellenic Centre for Marine Research
(HCMR), http://www.hcmr.gr/en/ in Heraklion, Crete, Greece with an
interesting tour to all premises and infrastructures

•

Second prize: 2 days visit to the Department of Fisheries and Aquaculture
of the Technological Educational Institute of Messolongi – Greece,
ttp://www.teiwest.gr/index.php/en/schools/farming-school/tay
and
visit to an aquaculture farm on the Messolongi lagoon.

•

Third prize: 2 days visit to Kavala – Thasos, Greece and to INALE institute,
http://www.inale.gr/index.html.

Connections with RDA Groups/work
The proposed RDA Fisheries Data Interoperability Working Group and its
objectives were presented by the WG co-Chair, Dr. Anton Ellenbroek aiming on
expressing the main issues and challenges of this domain to the participants. In
addition, the RDA Geospatial IG has been represented by Marco Minghini.
During the event, Dr. Dimitris Gavrilis from ATHENA Research Center presented
the revamped Atlas of Knowledge hub and showcased a usage scenario.
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Impact
A significant impact has resulted from the datathon since more than 8 Research
Institutes and more than 5 Universities and Academic Organizations had the
opportunity to meet, present their projects and share their experience in
different topics. All the researchers and students attending the event have
participated actively in the datathon with 8 different groups. In addition, the
datathon inspired representatives of Copernicus and other research institutes
and academic organisations to organise similar events in the future.
Finally, many projects that have been presented gave the opportunity to the
participants to find similarities and complementary areas and the new
opportunities for new research topics of work, as well as new opportunities of
cooperation.
A special evaluation session was organized at the end of the Datathon engaging
all the audience, invited speakers and participants. This allowed the organisers
to collect feedback from the attendees: overall the evaluation was very positive.
Participants reviewed positively the diversity of topics that enriched their
knowledge in an intense two-day event and also the variety of tools and datasets
made available as in many cases they didn’t know that they can leverage upon
such instruments for their research. Among the other positively reviewed
datathon components we highlight:
• the web working collaborative environments (such as the VREs) were a
particularly suitable instrument to prepare and deliver the datathon. A
unique virtual space with all the datasets, the tools and where
participants could exchange information between them and the datathon
coaches, allowed the organisers and the participants to save the time,
with no extra effort necessary for installing software and tools. In
addition, these kind of instruments can be made available after the
datathon by giving the participants the opportunity to access the work
that they have done during the event or build new applications in the
future;
• the on-site mentoring and support during the datathon was fundamental.
Having on site, data & ICT experts but also domain/discipline experts was
an excellent mix offering comprehensive support to the participants
throughout the full duration of the datathon
• dedicated session slots for networking and discussions facilitated
interaction among the participants who had the opportunity to discuss
about future projects and to cooperate and explore new potential funding
streams for their activities.
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Conclusion
The datathon on Fisheries and Aquaculture event can be considered successful
as it managed to attract many participants, having diverse scientific and
professional background, highlighted the challenges of these two domains and
stimulated the participants to work on innovative and efficient ideas.

Photos
All event's photos are available at the following link:
https://flic.kr/s/aHskYvNjnT
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