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Outline of this module

Open Science and Marine Data Management 

The European Open Science Cloud

The role of Data Stewards

The EU Marine Data platforms

ITINERIS ITalian Integrated Ocean Observing System: RIs and data flow

What’s next in the training
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Interactive exercise
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Interactive exercise

What is your area of expertise? Data manager, data acquisition,
scientist, IT, other

Is Open Science linked to MDM in your opinion? strongly connected - 
weakly connected - not connected

Please provide your definition of Open Science …

How much of your time do you devote to data management? All, 
almost all, half, some, I am not involved in data management

Which data management activity do you like better (if any)? …

Do you know the professional role of Data Steward? Yes/no

Please give a short description of a Data Steward …
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What is Open Science

Open science is defined as an inclusive 
movement and practices aiming to  make 
multilingual  scientific  knowledge  openly 
available,  accessible  and  reusable  for 
everyone,    to    increase    scientific 
collaborations     and     sharing     of 
information for the benefits of science and 
society...

Member States committed to reporting on 
their  progress  in  implementing  open 
science every four years.

NOT ONLY 
SCIENTIFIC 

KNOWLEDGE. OPEN 
DIALOGUE, OPEN 
ENGAGEMENT OF 
SOCIETAL ACTORS



…Open Science components

UNESCO

OPEN SCIENCE
≠OPEN ACCESS

FOCUS ON THE ENTIRE PROCESS, 
NOT ONLY THE FINAL SYNTHESIS 

(ARTICLE)

https://en.unesco.org/sites/default/files/open_science_brochure_en.pdf


The importance of Open Science

Committing to global reform in 
research assessment: DORA

Collaborative action on 
research assessment: CoARA

OPEN SCIENCE HAS THE POTENTIAL TO REDUCE INEQUALITIES
AMONG REGIONS, ACCELLERATING PROGRESS AND PARTICIPATION

KEY FACTORS ENABLING THE CULTURAL
SHIFT TO OPEN SCIENCE

ntext, Venice, 9 DecemberData Management at a European co 2024 7
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San Francisco Declaration on Research Assessment 
(DORA)

to improve the 
ways in which the 
output of scientific 
research is 
evaluated

in San Francisco, 
CA, on December 
16, 2012, a group of 
editors and 
publishers of 
scholarly journals 
developed a set of 
recommendations
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Coalition for Advancing Research Assessment (CoARA)

collective of organisations committed to reforming the methods and 
processes by which research, researchers, and research organisations are 
evaluated

CoARA signatories are invited to share the Action Plans on the process to 
implement the 10 Core Commitments

CoARA is governed by a General Assembly and a Steering Board

as of 25 November 2024, there are 706 CoARA member organisations
from across the world 

Born in 2022
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EUROPEAN COMMISSION INITIATIVE 
TOWARDS A REFORM OF RESEARCH 

ASSESSMENT (JOINED THE COALITION, 
AS WELL AS ANVUR)

- SIGNATURE OF THE AGREEMENT
- IN 1 YEAR SHOW A ROADMAP

- IN 5 YEARS SHOW THE EFFECTS
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National Chapters and Working Groups

https://www.coara-italia.it/
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Quality and impact

Principles for assessment criteria and processes 

Focus on quality and originality of ideas

Recognise the diversity of outputs, and reward early sharing and open 
collaboration. Consider the full range of research outputs, such as scientific 
publications, data, software, models, methods, theories, algorithms, 
protocols, workflows, exhibitions, strategies, policy contributions, etc.

Valorise the diversity in research roles and careers, the skills (including 
open science skills), competences and merits of individual researchers, but 
also recognise team science and collaboration

Ensure gender equality, equal opportunities and inclusiveness
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Implementation of Open Science
THE IMPORTANCE OF DATA IN THE 

IMPLEMENTATION OF OPEN SCIENCE & 
FOR RESEARCH ASSESSMENT



EU Directive 2019/1024 and D.Lgs 200/2021

‘dynamic data’ subject to frequent or real-time updates, in particular 
because of their volatility or rapid obsolescence; data generated by sensors 
are typically considered to be dynamic data;

‘research data’ which are collected or produced in the course of scientific 
research activities and are used as evidence in the research process, or are 
commonly accepted in the research community as necessary to validate 
research findings and results;

‘high-value datasets’ which are associated with important benefits for 
society, the environment and the economy, in particular because of their 
suitability for the creation of value-added services, applications and new, 
high-quality and decent jobs, and of the number of potential beneficiaries of 
the value-added services and applications based on those datasets;
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The Italian Context

National Plan for Open Science 
(PNSA)

National Research Infrastructure 
Plan (PNIR)

DEFINES STRATEGIC GUIDELINES & 
NATIONAL PRIORITIES FOR RESEARCH 

INFRASTRUCTURES
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DEFINES SHORT-TERM PRIORITY & 
COORDINATION ACTIONS FOR OPEN 

SCIENCE



Shared values of open science
Open science is integrated in all 

research funded by the European 
Commission

Open science infrastructures funded 
by the European Commission include:

• European Open Science Cloud (EOSC) 
an inclusive research FAIR data and 
services ecosystem for science; and

• Open Research Europe (ORE), an open 
access and open peer-reviewed 
publication platform.
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Open NOT only at the end

Data Management at a European context, Venice, 9 Decem

OPEN 
WORKFLOW: A 

GOOD EXAMPLE

TO STORE & 
DISSEMINATE: 

CREATE A 
COMMUNITY ON 

ZENODO

USE GITHUB TO 
MANAGE YOUR 
PROJECT IN A 

COLLABORATIVE 
WAY

CREATE A VRE- 
VIRTUAL 

RESEARCH 
ENVIRONMENT



EOSC system for research and innovation

EOSC: European 
Open Science 
Cloud

17Training current future RI research staff: “Marine Data Management & Data Quality Control”, 9-12 December 2024, Venice



Training current future RI research staff: “Marine Data Management & Data Quality Control”, 9-12 December 2024, Venice

The Italian representation in EOSC

ICDI (Italian Computing and Data 
Infrastructure) one of the four founding 
members of the EOSC Association

ICDI Competence Center for Open 
Science, FAIR and EOSC 
https://doi.org/10.5281/zenodo.5512638
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EOSC SYMPOSIUM 2024

Official launch of the EOSC 
EU Node

EOSC Federation starts 
taking shape

Process started in summer 
2024

Questionnaire filled by 121 
organisations

Criteria for sequencing

Two-stage dialogue process
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EOSC Nodes

National EOSC Node with LE the 
Italian National Center for HPC, Big 
Data and Quantum Computing (22 
submissions)

CNR IMAA/ITINERIS, FR/EURO-ARGO
ERIC, …

ICDI WG (coordinated by CNR)

20
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DATA STEWARDS ARE NOT 
TO BE INTENDED AS

«SUPPORTING STAFF». 
THEY ARE PART OF THE 

RESEARCH TEAM

We need Data Stewards

DATA DOMAIN 
COMPETENCES+ 

TRANSVERSAL SKILLS

Copenhagen Univ. June 17 2020

Feb. 25, 2020

WE NEED DATA STEWARDSHIP EDUCATION 
AT UNIVERSITY

https://docs.google.com/presentation/d/1YoJbQFqpMOoRFRPUnfZ0pH8Xh4Yds5pbnPXVv6CZtSg/edit#slide%3Did.p
https://www.nature.com/articles/d41586-020-00505-7


The community of data steward in Italy

Launched in November 2023 

Promoted by ICDI & Skills4EOSC

Create a document with the 
minimum set of skills (MVS) needed 
for the Italian Data Steward, based 
on the document created by 
Skills4EOSC

Look at the role of “Embedded DS” 
to describe the different roles that 
this generic term encompasses.

CREATING AN EOSC-READY 
EUROPEAN WORKFORCE
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Data Steward: mission and outcomes

Data Management at a European context, Venice, 9 December 2024 23



Data Steward: activities
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Data Steward: skills and competencies
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Roles and Responsibilities in Marine Data Management

Data Steward enables the principles of Open Science

Data Steward is a support figure for the researcher, an expert in the 
management of data and other research outputs, with technical, legal and 
ethical skills.

Marine Data Management responsibility lies primarily with the PI or 
researcher who created or collected the data. It also extends to others 
involved in the research process who play a role in ensuring high quality data 
management.

It is essential that roles and responsibilities for data management are clearly 
defined and assigned, rather than simply assumed.
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Marine Data Management in Europe

EU – MAST 
EU –MASTII

EU-FP5

EU-FP6

EU-FP7

EU-HORIZON

90s
EDMED
Euronodim 
MEDATLAS 
EDIOS

2002-2005
Sea-Search

2006-2011
SeaDataNet

2011-2015
SeaDataNet II

2016-2020
SeaDataCloud 

SeaDataNet has built and operates a pan-European infrastructure linking more than 
100 data centres with the aim of preserving and making re-useable marine observations 
from the fields of ocean physics, chemistry and biology

27Training current future RI research staff: “Marine Data Management & Data Quality Control”, 9-12 December 2024, Venice



NODCs as core partners

National Oceanographic Data Centres (NODCs) and data focal points based 
in 35 countries surrounding the European seas are the core partners

NODCs are experienced in managing data, which includes quality control, 
documenting, long term stewardship and publishing, for their own institute 
and for many other institutes in their country

NODCs are members of IOC-IODE and ICES for sharing global practices

NODCs are increasingly building national infrastructures on SeaDataNet 
basis to support their national networking

Since 2019, SeaDataNet has become a legal entity, counting now 32 full 
members and one observer (ICES)
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SeaDataNet principles

SeaDataNet is based on a semi-distributed system that 
links the NODCs network
Common data management standards, technical 
development and semantic interoperability enable the 
data centres to interact as a virtual data management 
system, able to deliver integrated data, meta-data and 
products of controlled quality through a unique portal

Cloud and high- 
performance computing 
technologies have 
significantly improved 
SeaDataNet services and 
increased performance

29
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Marine Knowledge & Blue Growth strategy

EU cost – benefit analysis: cost of 
marine observation in Europe is 
circa 400 Million Euro per year for 
space data and another 1 Billion 
Euro per year for in-situ data

30



The European Marine Observation and Data Network
Since 2009, with a long- 
term vision (to 2035)

Funded by Directorate- 
General for Maritime 
Affairs and Fisheries (EC 
DG MARE)

Adopting the 
SeaDataNet standards 
and expanding the 
infrastructure

Provides easy and free 
access to marine data, 
metadata and data 
products from 7 
different domains
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Your gateway to in situ marine data in Europe and beyond

Since Jan 2023, a 
single point of access 
to the most 
comprehensive 
collection of marine 
observations and 
products in Europe

Implemented by a 
network of > 120 
organisations 
working in synergy 
with national, 
regional and 
European marine 
data infrastructures
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EMODnet added value

EMODnet provides pan-European data layers and data 
products with standardised and harmonised data and 
metadata offered via data services and web services
In accordance with the European spatial data standards 

INSPIRE and the FAIR data principles

Aggregated, harmonised multi-parameter data 
collections

Integrated data products 

Centralised map viewer service 

Central catalogue for data products

Open and free downloads with CC BY 4.0 licence

Web services, e.g. OGC WMS, WFS, CSW services, 
ERDDAP and other APIs
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EMODnet – 7 thematic areas and networks

Human Activities

Chemistry

Seabed Habitats

Bathymetry Physics

Geology

Biology
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SeaDataNet as 
driver and 
contributing to 
many portals

Not a 
duplicate but 
building in 
synergy with 
win-win 
interaction

34Data Management at a European context, Venice, 9 December 2024

> 500 European data

originators

NODCs; HOs; GEOs; BIOs; ICES; PANGAEA

> 100 data centres

Data discovery

And access

GEOSS portal IODE ODP portal

CDI Data Discovery 

and Access service

Total collection

Black Sea portal Caspian portal Geo-Seas portal

Bathymetry

Physics

Chemistry

Geology

Biology

Aggregated collection

Regional subsets

Thematic subsets

Thematic subsets

Thematic subsets

Thematic subsets

Thematic subsets

Thematic subsets



Another example: marine litter data management
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Blue-Cloud: Your Open Science platform for collaborative 
marine research

Blue-Cloud federates 
these infrastructures 
to create a trusted 
virtual space where 
scientists can access 
the ocean data, tools, 
services and research 
outputs they need to 
perform research in a 
more efficient way
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Is Data Management so expensive?

DG MARE assess the cost of collecting data (twice)

EU defined seven indicators and estimated the cost of 
not having FAIR research data:
• time spent,

• cost of storage,

• licence costs,

• research retraction,

• double funding,

• interdisciplinarity and

• potential economic growth.

The annual cost of not having FAIR research data costs
the European economy at least €10.2bn every year.
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Marine Data Centre Management Plan

11 marine 
infrastructures

4 solutions 
depending on the 
maturity of the 
marine RI

different 
solutions shall be 
implemented 
simultaneously
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Scenario 1
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Scenario 2
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Scenario 3
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Scenario 4
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The IT-IOOS metadata catalogue for data and facilities

The Marine Data Portal will use CKAN to organize and display metadata 

The Marine Data Portal will use ERDDAP to access data

CKAN harvests metadata on ERDDAP or allows manual compilation

The metadata fields of the IT-IOOS catalogue are derived from the EDIOS 
catalogue and the CDI, using controlled vocabularies.

The IT-IOOS metadata catalogue lists all ITINERIS datasets and shall include:
• The metadata of the sub-system,

• The metadata of the facility or observation platform,

• The metadata of the dataset.
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Metadata of the Sub-System
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Metadata of the Facility or Observation Platform
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Metadata of the Dataset
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What’s next in the training

Practical information on how approaching a Data Management Plan (DMP) 
compilation

Basic features of the SeaDataNet format for marine data and metadata 

Data validation process with practical implementation

Protocols for data access and ERDDAP

How to contribute to ITINERIS marine hub
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THANKS!
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