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Introduction
Open Science is at the heart of European research policy. It aims to facilitate the exchan-
ge, collaboration and improvement of the quality of research and to place science at the 
centre of human and social development (https://research-and-innovation.ec.europa.eu/
strategy/strategy-research-and-innovation/our-digital-future/open-science_en).
Open science policy and practice is changing the way research is conceived, managed, 
shared and evaluated.
Today, it is no longer enough to simply publish the results of publicly funded research 
without making the data as open and accessible as possible.
In this context, the FAIR Data Principles (Wilkinson et al. 2016) developed in 2016 re-
cognize that good data management across  the entire lifecycle is critical to the success 
of Open Science. Researchers who follow these principles produce data that are Findable, 
Accessible, Interoperable and Reusable (FAIR) 

1. Open Science at OGS and the Challenge of Oceanographic Data 
Open Science is one of the research and innovation missions that the National Institute 
of Oceanography and Applied Geophysics - OGS has identified in order to expand the user 
community of scientific data.
For more than 10 years, the OGS has been managing a network of oceanographic instru-
ments in the Adriatic Sea that can transmit data in near real time (Partescano et al. 2017) 
. The difficulties that the environment poses to data acquisition and transmission signifi-
cantly increase the challenges of subsequent data management. The heterogeneity of the 
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parameters recorded and the instruments used requires a considerable effort in managing 
the data obtained.
Firstly, it should be noted that the transmitted raw data does not contain any metadata 
for reasons of efficiency. Although the latter must be associated after transmission to 
optimize throughput, without metadata to contextualise the data, it would be difficult 
to analyze, which is why the National Oceanographic Data Centre is committed to recon-
structing the information content through the metadata process, because distributing 
data in near real time without respecting the basic principles of the FAIR approach would 
be of little use.

2. Ensuring FAIRness through Metadata and Data Services 
To guarantee the FAIRness of the data, the correct assignment of metadata is crucial for 
its findability and the use of standard vocabularies is equally important to ensure a high 
level of interoperability. In this sense, the services provided by BODC (Thomas et al. 2015) 
are a fundamental support for the oceanographic research community.
To ensure data accessibility in a standardized and harmonized way, ERDDAP (https://
nodc.ogs.it/erddap) was chosen as the preferred solution. As one of the most widely used 
open source software in the scientific field related to environmental data, it allows data 
managers to combine different sources and publish datasets in a powerful RESTful web 
service (Mendelssohn & Simons 2008) as well as a simple and intuitive web interface. This 
enables users to filter and export data in several formats, improving data accessibility and 
interoperability.

3. Harmonizing Data and Enhancing Accessibility for All Users
A further strength is the possibility to use ERDDAP in a federated way. For example, this 
has enabled the EMSO ERIC infrastructure (https://emso.eu ) to make the datasets of 
different research centres distributed across the European territory via a single endpoint.
The harmonization example carried out within the EMSO ERIC community (Martínez et 
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al. 2024), of which the OGS is a member, addressed the challenge of overcoming the com-
plexity and heterogeneity of different data and metadata formats. The use of semantic ar-
tefacts such as vocabularies and standards together with the use of ERDDAP and common 
metadata standards are elements that have allowed to achieve a high level of FAIRness.
Finally, a geoportal (https://nodc.ogs.it/geoporta ) has been developed to provide the 
most important information on the stations of the monitoring network in the Adriatic 
Sea in near real time to ensure an immediate and more intuitive graphical representation 
even for non-experts.

4. Conclusions
In conclusion, improving the FAIRness of data (Tanhua et al. 2019) is a crucial goal for 
all those involved in data management in order to meet the expectations of the Europe-
an Commission. To obtain this, communities and data management infrastructures have 
faced numerous efforts and overcome challenges, but the path that leads to open science 
is not over yet, there are numerous initiatives to achieve a complete FAIRness of data, 
which is even more challenging in the context of the management of data acquired in near 
real-time.
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