
Dealing with data and metadata

Elena Partescano



Outline of topics covered:

Metadata in SeaDataNet/EMODnet directories

Metadata format for reporting on cruises (Cruise Summary Report- CSR), 
datasets ( European Directory of Marine Environmental Data sets EDMED), 
projects (EDMERP) and organizations (EDMO).

Common Data Inedx (CDI): SeaDataNet metadata content standard 
(https://www.seadatanet.org/Metadata/CDI-Common-Data-Index)

SeaDataNet NVS controlled vocabularies (for metadata and data)

Data submission in the EMODnet Ingestion Workflow ( phases for data 
submitters , metadata, and NODC processing).
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A DATA is an objective and uninterpreted representation of 
reality.

Source: Polytechnic University of Milan
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Metadata : is data that describes some property of 
another data.
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Complexity of information

Multiplicity of oceanographic data

The data processed are

➢ of different disciplines,

➢ on different matrices,

➢ acquired with different tools and methodologies,

➢ at different spatial and temporal resolution.

Specific procedures are developed to manage and 

distribute data with the help of metadata.
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Metadata in SeaDataNet: Project Overview
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Access to marine data is vital for marine research and is a key issue for a variety of studies, from

climate change prediction to offshore engineering .

The marine observation system is highly fragmented.

is  collected  using  various sensors on  board  research  vessels,  submarines,  fixed  and  drifting 

platforms, aircraft and satellites, to measure physical, geophysical, geological, biological and chemical 

parameters, biological species etc. The data collected are not easily accessible or standardized . 

They are not always validated and their security and availability must be ensured in the future.

Therefore SeaDataNet is a standardized infrastructure for the management of large and diverse 

data sets collected by oceanographic fleets and automatic observation systems. The SeaDataNet 

infrastructure  network  enhances  the  currently  existing  infrastructures,  which  are  the  national 

oceanographic data centers , active in data collection.

The network of these professional data centers provides integrated data sets of standardized quality 

online.

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



Metadata in SeaDataNet: Project Overview

The SeaDataNet infrastructure was 

implemented during the SeaDataNet 

project (2006-2011), Sixth Framework 

Programme of the EU.

The second phase, the SeaDataNet 2 

project (2011-2015), EU Seventh 

Framework Programme, upgraded the 

SeaDataNet infrastructure into a pan- 

European infrastructure.

The SeaDataCloud project (2016-2020), an 

EU H2020 programme, aims to 

significantly advance SeaDataNet services 

and increase their use by adopting cloud 

technology.
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Metadata in SeaDataNet: Project Overview
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SeaDataNet connects over 100 data centers with the goal of preserving and reusing marine 

observations ranging from ocean physics to chemistry and biology.

The infrastructure provides up-to-date, high-quality access to ocean and marine metadata, data and 

data products through: the adoption and promotion of standards data management commons , the 

realization  of  technical  and  semantic  interoperability  with  other  data  management  systems  and 

initiatives.

Online access to data, metadata and in situ products is provided through a single portal that

interconnects interoperable node platforms consisting of SeaDataNet data centres.

The  development  and  adoption  of  common  standards  and  adapted  technologies  ensure  the 

interoperability of the platforms. The quality, compatibility and coherence of data from so many 

sources are ensured by the adoption of standardized methodologies for data control, dedicating 

part of the activities to the formation and preparation of regional and global statistical products 

synthesized from the most complete in situ datasets made available by SeaDataNet partners.

The  data,  value-added  products  and  dictionaries  are  widely  used  :  for  example  in  research, 

modelling, industrial projects, teaching and marine environmental assessment.

The European landscape in terms of marine data management is well established and is based on

three main components: SeaDataNet, EMODnet and Copernicus CMEMS
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Metadata in SeaDataNet: Project Overview

SeaDataCloud is undertaken by a large and ambitious consortium of 56 partners and 5 subcontractors from 32 

countries, bordering the European seas plus Australia, including 43 data centers and 18 international institutes or 

bodies bringing additional expertise in IT, INSPIRE, OGC, ISO, W3C standards, cloud and HPC facilities.

The main partners are the National Oceanographic Data Centres and the marine data centres of the major 

marine research institutes that have created and operate the current SeaDataNet infrastructure for marine and 

ocean data management. They are highly qualified and actively engaged for decades in ocean and marine data 

management for in situ and remote sensing data for oceans, marine and coastal waters.
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SeaDataNet standards

• Common standards for the marine domain, adapting ISO and OGC standards and achieving INSPIRE

compliance.

• Metadata formats for datasets, research cruises, monitoring networks, organizations and research 

projects

exchange formats : ODV ASCII and NetCDF (CF), fully supported by controlled vocabularies

• Controlled vocabularies for the marine domain (>90,000 terms in over 110 lists), with international 

governance and web services

• Maintenance and dissemination of standard QA-QC procedures , together with IOC/IODE and ICES
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Metadata in SeaDataNet: EDMO - Marine Research Organizations

ibes more than

EDMO contains up-to-date addresses and activity profiles of research institutes , data storage 

centers, monitoring agencies, government and private organizations, which are in one way or 

another  engaged  in  oceanographic  and  marine  research,  data  and  information  management 

and/or data acquisition activities. Currently, EDMO lists and descr
4,000 organizations.

The interface allows you to search based on a set of criteria, 

including  a  geographic  box  on  a  map.  The  selected 
organizations are listed and displayed on the map. Clicking on 

the organization name retrieves its address and profile. Where 
applicable, the listing and address page indicate via icons the 

organization's  engagement  in  any  of  the  other  SeaDataNet 

metadata services and/or Data Access Service (CDI) via icons. 

Clicking  on  an  icon  retrieves  associated  entries  from  the 

selected directory.

https://edmo.seadatanet.org/search
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Metadata in SeaDataNet: EDMO - Marine Research Organizations

cribes more than

EDMO contains up-to-date addresses and activity profiles of research institutes , data storage 

centers, monitoring agencies, government and private organizations, which are in one way or 

another  engaged  in  oceanographic  and  marine  research,  data  and  information  management 

and/or data acquisition activities. Currently, EDMO lists and des
4,000 organizations.

The HTML query interface allows you to search based on a set 

of criteria, including a geographic box on a map. The selected 

organizations are listed and displayed on the map. Clicking on 

the organization name retrieves its address and profile. Where 

applicable, the listing and address page indicate via icons the 

organization's  engagement  in  any  of  the  other  SeaDataNet 

metadata services and/or Data Access Service (CDI) via icons. 

Clicking on an icon retrieves the associated entries from the 

selected directory.

https://edmo.seadatanet.org/search
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Metadata in SeaDataNet: EDMERP - Marine Research Projects
EDMERP covers marine research projects for a wide range of disciplines, including marine 

meteorology; physical, chemical and biological oceanography; sedimentology; marine biology and 

fisheries; environmental quality; coastal and estuarine studies; marine geology and geophysics 

etc. Research projects are described as metadata factsheets with their most relevant aspects. The 

main goal is to support users in identifying interesting research activities and in connecting them with 

research managers and involved organisations across Europe. Currently, EDMERP describes around 3,000 

research projects from organisations across Europe.

The  interface  allows  you  to  search  based  on  a  set  of 

criteria. The selected research projects are then listed. The 

list can be sorted by a number of key fields. Clicking on the 

view  icon  retrieves  the  full  description  of  the  research 

project.
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https://edmerp.seadatanet.org/search
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Metadata in SeaDataNet: EDMERP - Marine Research Projects
EDMERP covers marine research projects for a wide range of disciplines, including marine meteorology; 

physical,  chemical  and  biological  oceanography;  sedimentology;  marine  biology  and  fisheries; 

environmental  quality;  coastal  and  estuarine  studies;  marine  geology  and  geophysics  etc.  Research 

projects  are described as metadata factsheets  with their most  relevant aspects. The main goal is  to 

support users in identifying interesting research activities and in connecting them with research managers 

and involved organisations across Europe. Currently, EDMERP describes around 3,000 research projects 

from organisations across Europe.

The query interface allows you to search based on a set of 

criteria. The selected research projects are then listed. The 

list can be sorted by a number of key fields. Clicking on the 

view  icon  retrieves  the  full  description  of  the  research 

project.
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Metadata in SeaDataNet: EDMED - Marine Data Sets
EDMED  is  a  comprehensive  reference  to  marine  datasets and  collections  held  in  European  research 

laboratories, providing marine scientists, engineers and policy makers with a simple mechanism for their 

identification . It covers a wide range of disciplines, including marine meteorology; physical, chemical and 

biological oceanography; sedimentology; marine biology and fisheries; environmental quality; coastal and 

estuarine studies; marine geology and geophysics; etc.

Datasets  are  described  in  EDMED  regardless  of  their 

format (e.g. digital databases or files, analogue recordings, 

paper graphs, paper tabulations, photographs and videos, 

geological  samples,  biological  samples,  etc.).  Currently, 

EDMED describes more than 4,000 datasets, stored in over 

700 data storage centres across Europe.

The interface allows  you  to  search  based  on  a  set  of 

criteria,  including  a geographic box . References  to  the 

selected dataset are listed with the flag of the country of the 

organization that holds the data.

https://edmed.seadatanet.org/search/
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Metadata in SeaDataNet: EDMED - Marine Data Sets
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Metadata in SeaDataNet: CSR - Cruise Summary Reports
Cruise Summary Reports (CSR) are the usual means of describing cruises or field experiments at sea. This provides a 

first-level inventory of measurements and samples collected at sea. Currently, the Cruise Summary Reports directory 

covers cruises from 1873 to the present day from over 1,500 research vessels: a total of almost 65,000 cruises, 

throughout European waters and global oceans. This also includes historical CSRs from European countries, which have 

been uploaded from the ICES database from 1960 onwards.

An  online  "CSR  back-office"  tool  is 

available  to  create  and  update  CSR 

entries by submitting CSR XML files in 

SeaDataNet   CSR   format or   by 

completing  online  forms.  This  tool 

uses Marine-id  services .  You  can 

choose to use your Marine-id account.

https://csr.seadatanet.org/
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Metadata in SeaDataNet: CSR - Cruise Summary Reports
Cruise Summary Reports (CSR = formerly ROSCOP) are the usual means of reporting cruises or field experiments at sea. 

Traditionally, it is the Chief Scientist’s obligation to submit a CSR to his National Oceanographic Data Centre (NODC) no 

later than two weeks after the cruise. This provides a first-level inventory of measurements and samples collected at sea.

Currently, the Cruise Summary Reports d 

vessels: a total of almost 65,000 cruises, a 

from European countries, which have bee

An  online  "CSR  back-office"  tool  is 

available  to  create  and  update  CSR 

entries by submitting CSR XML files in 

SeaDataNet   CSR   format or   by 

completing  online  forms.  This  tool 

uses Marine-id  services .  You  can 

choose to use your Marine-id account.

irectory covers cruises from 1873 to the present day from over 1,500 research 

cross all European waters and global oceans. This also includes historical CSRs 

n uploaded from the ICES database from 1960 onwards.
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Metadata in SeaDataNet: EDIOS - Permanent Observing Systems
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EDIOS provides an overview of the measurement and monitoring systems or oceans operated by

European countries.

This information provides the basis for optimal implementation of new tools and design of sampling 

strategies.

This directory includes information on location , measured parameters , data availability , responsible 

institutes and links to agencies holding data, as well as other technical information about the 

instruments such as sampling frequency. EDIOS is also well suited to create and provide an overview of 

marine monitoring programmes relevant for the implementation of the Marine Strategy Framework 

Directive (MSFD).
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Metadata in SeaDataNet: EDIOS - Permanent Observing Systems
The  user  interface  allows  searching  and 

browsing EDIOS entries at monitoring programme 

level and monitoring series/station level. It also 

includes additional search criteria relevant to the 

Marine Strategy Framework Directive (MSFD).
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Metadata in SeaDataNet: CDI - Common Data Index
The SeaDataNet Common Data Index (CDI) service provides users with a very detailed overview of the 

availability and geographical spread of marine datasets managed by over 100 marine and oceanographic 

data centres, located in 34 countries, around and adjacent to European seas. It also provides interfaces to 

request access and, if granted, to download subsets of marine datasets for physics, chemistry, geology, 

biology, geophysics and bathymetry that these distributed data centres manage. Currently, the CDI service 

provides access to over 2.8 million metadata records and associated datasets, mostly available in 

standard SeaDataNet data formats and using SeaDataNet controlled vocabularies for many aspects.

The  CDI  V5  service  provides  powerful 

search options by combining full-text free 

search,  faceted  search,  and  geographic 

search options, powered by Elastic Search

, SQL search and GeoServer . Additionally, 

users   are   provided   with   a   service 

mechanism for downloading data.

https://cdi.seadatanet.org/search
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CDI Data Discovery & Access Service

https://cdi.seadatanet.org/search
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SeaDataNet standards

• Common standards for the marine domain, adapting ISO and OGC standards and achieving INSPIRE

compliance.

• Metadata formats  for datasets,  research  cruises, monitoring networks,  organizations and research 

projects

• Standard data exchange formats : ODV ASCII and NetCDF (CF), fully supported by controlled

vocabularies

• Controlled vocabularies for the marine domain (>90,000 terms in over 110 lists), with international 

governance and web services

• Maintenance and dissemination of standard QA-QC procedures, together with IOC/IODE and ICES
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CDI Data Discovery & Access Service
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SeaDataNet metadata and data formats for:

• Physical datasets, developed with NODCs

• Chemical datasets, developed with EMODnet Chemistry

• Biological datasets, developed with EurOBIS

• Geological and geophysical datasets, developed with EuroGeoSurveys

• Bathymetric datasets, developed with EMODnet Bathymetry

• HF-Radar datasets, developed with EuroGOOS and EMODnet Physics

Glider dataset , developed with the Ocean Glider network

Flow cytometry data together with CNRS and JERICO

• Marine litter data (beach, seabed and micro-litter ), developed with EMODnet Chemistry and 
TG ML
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Common Vocabularies
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The use of common vocabularies across all metadata and data formats is an important prerequisite for consistency and 

interoperability . Common vocabularies consist of lists of standardized terms covering a broad spectrum of 

disciplines of relevance to the oceanographic and broader community.

Using standardized term sets solves the problem of ambiguity associated with data and also allows records to be 

interpreted by computers. This opens data sets to a whole world of possibilities for computer-aided manipulation, 

distribution, and long-term reuse.

The vocabulary services are technically managed and hosted by the British Oceanographic Data Centre ( BODC ) via the 

NERC Vocabulary Server (NVS2.0). The vocabularies are made available as web services to machines and via client 

interfaces to end users. The client interfaces provide end users with options for searching, browsing and exporting 

selected entries to CSV format.

https://vocab.seadatanet.org/search
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Cooperation with EMODnet
The European Marine Observation and Data Network (EMODnet) was launched in 2008 by the EU's DG 

MARE

•SeaDataNet has qualified as the leading infrastructure for the EMODnet data management 

component and is driving several thematic portals

•This synergy has brought many other data center to adopt the SeaDataNet standards and connect to 

the CDI Data Discovery and Access service

•EMODnet focuses on European data products and services to support the Blue Economy, Blue

Environment and Marine Knowledge 2020 agendas

•The datasets collected, harmonised and delivered by SeaDataNet provide essential input for the

generation and regular updating of EMODnet data products
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EMODnet Ingestion ( https://www.emodnet-ingestion.eu)

The European Marine Observation and Data Network (EMODnet) is made up of over 160 organisations 

working together to assemble, harmonise and make marine data, products and metadata more accessible to 

public and private users. This Data Ingestion portal facilitates the data input by other marine data managers 

for further processing, publication as open data and contribution to societal applications.

Date Submitted

https://www.emodnet-ingestion.eu/
http://www.emodnet-ingestion.eu/
https://www.youtube.com/watch?v=p3vwngxyXuo
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EMODnet Ingestion ( https://www.emodnet-ingestion.eu)

Data Submission Flow
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