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FAIR data management

Peter Thijsse, MARIS

What is it, and how does it fit to LandSeaLot work?
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Content

• The FAIR metrics – GO-FAIR (short overview/recap)
• Interpretation of data reliability

• Use and reuse of reliable marine observation data
• European perspective

• Some practical examples how SeaDataNet has worked towards “as FAIR as 
possible data

• How to make use of this in LandSeaLot?
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1. About FAIR
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Growing need for data FAIRness

Research and observation data should be more and more FAIR 

“Findable Accessible Interoperable Reusable” for machines

This is driven by:
- Internet and cloud processing possibilities 

- EOSC
- Blue-Cloud
- VRE’s/Jupyter notebooks

- Research requirements for reproducibility and traceability 
- Growing data availability and need for better findability of data
- And on the other side the cost of observation data and benefit of multiple use.

=> In the marine domain this has always been important.
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- Movement
- GO-FAIR an important driver
- Important: FAIR for 

machines

About FAIR
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1. The FAIR metrics 

Findable
• F1. (Meta)data are assigned a globally unique and persistent identifier
• F2. Data are described with rich metadata (defined by R1 below)
• F3. Metadata clearly and explicitly include the identifier of the data they describe
• F4. (Meta)data are registered or indexed in a searchable resource

Accessible
• A1. (Meta)data are retrievable by their identifier using a standardised communications protocol
• A1.1 The protocol is open, free, and universally implementable
• A1.2 The protocol allows for an authentication and authorisation procedure, where necessary
• A2. Metadata are accessible, even when the data are no longer available

Interoperable => think domain specific metadata and vocabulary solutions
• I1. (Meta)data use a formal, accessible, shared, and broadly applicable language for knowledge representation.
• I2. (Meta)data use vocabularies that follow FAIR principles
• I3. (Meta)data include qualified references to other (meta)data

Reusable => the biggest challenge for achieving reliability assessment
• R1. (Meta)data are richly described with a plurality of accurate and relevant attributes

• Context, purpose of data collection, lab conditions, parameter settings, etc.
• R1.1. (Meta)data are released with a clear and accessible data usage license
• R1.2. (Meta)data are associated with detailed provenance

• Where does the data come from, who collected it, how was it processed, which original data was included.
• R1.3. (Meta)data meet domain-relevant community standards

• Formal data standard, combine various datasets

https://www.go-fair.org/fair-principles/fair-data-principles-explained/f1-meta-data-assigned-globally-unique-persistent-identifiers/
https://www.go-fair.org/fair-principles/fair-data-principles-explained/f2-data-described-rich-metadata/
https://www.go-fair.org/fair-principles/f3-metadata-clearly-explicitly-include-identifier-data-describe/
https://www.go-fair.org/fair-principles/f4-metadata-registered-indexed-searchable-resource/
https://www.go-fair.org/fair-principles/542-2/
https://www.go-fair.org/fair-principles/a1-1-protocol-open-free-universally-implementable/
https://www.go-fair.org/fair-principles/a1-2-protocol-allows-authentication-authorisation-required/
https://www.go-fair.org/fair-principles/a2-metadata-accessible-even-data-no-longer-available/
https://www.go-fair.org/fair-principles/i1-metadata-use-formal-accessible-shared-broadly-applicable-language-knowledge-representation/
https://www.go-fair.org/fair-principles/i2-metadata-use-vocabularies-follow-fair-principles/
https://www.go-fair.org/fair-principles/i3-metadata-include-qualified-references-metadata/
https://www.go-fair.org/fair-principles/r1-metadata-richly-described-plurality-accurate-relevant-attributes/
https://www.go-fair.org/fair-principles/r1-1-metadata-released-clear-accessible-data-usage-license/
https://www.go-fair.org/fair-principles/r1-2-metadata-associated-detailed-provenance/
https://www.go-fair.org/fair-principles/r1-3-metadata-meet-domain-relevant-community-standards/
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2. European marine perspective
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Use and reuse of reliable marine data

• EU perspective
• Intensive observations of seas and oceans
• First use: Local, regional, national
• Reuse: Via national datacentres, EU aggregators
• Eventual end-users: machines (models, data products) 

and humans (industry, research etc)
• FAIR data, and the means of assessment, is an 

important key to make data reusable. This starts at the 
source (metadata, unique ID’s etc.)

=> see next example
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3. Seadatanet actions to be FAIR
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How does SeaDataNet work towards FAIR data?

F: Registered data discovery services for machines and humans
A: PID’s, Open metadata, authentication layer for download
I: Standardised data exchange formats, community vocabularies, 
links 

between metadata
R: Extensive metadata covering context (originator, instrument, 
parameters, 

link to sensor), usage conditions/policy, processing software, links to
source data (for data products)
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F&A: CDI Data Discovery and Access services for 
humans and machines

https://cdi.seadatanet.org/search https://cdi.seadatanet.org/sparql (RDF, 
LinkedData)
+ API’s for data access 

https://cdi.seadatanet.org/search
https://cdi.seadatanet.org/sparql
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F&A: Catalogue of SeaDataNet data products

Example of 
SeaDataNet 
climatologies:

Black Sea 
monthly 
variation of 
temperature at 
the surface for 
the time period 
1955 – 2019

All products in 
catalogue with 
DOI landing 
pages
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I: SeaDataNet standards

• Common standards for the marine domain, adapting ISO and 
OGC standards and achieving INSPIRE compliance:
• Metadata formats for data sets, research cruises, 

monitoring networks, organisations, and research projects
• Standard data exchange formats : ODV ASCII and NetCDF  

(CF), fully supported by controlled vocabularies
• Controlled Vocabularies for the marine domain (>89.000 

terms in 110+ lists), with international governance and web 
services

• Maintenance and dissemination of standard QA-QC procedures, 
together with IOC/IODE and ICES

“Making Data and 

Services:   

• Findable

• Accessible

• Interoperable

• Re-usable

for machines and 

people.”
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R: Metadata optimized for Reusability (similar 
underway for products)
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4. How to make use of this in LSL?
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For LandSeaLot data

• Dataflows are very diverse
• Data products will be created 

in the LILs
• Requires reliable data
• Some data we have to use 

“as-is” and build methods to 
aggregate

• Other data types LSL can 
work towards next level of 
FAIRness
○ River (discharge) data
○ Low-cost sensor data
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Our ideas from the proposal

❖ Some data flows we can not directly improve = external: Remote sensing 
(Copernicus/ESA), model outputs, in situ data (Euro-Argo, EuroBIS, ..), other citizen 
science:
➢ create syntax and semantic bridges and mappings 
➢ smart mappings
➢ Vocabulary mapping

❖ Other data flows we can influence:
➢ River data:

■ existing national solutions, integration in EMODnet (as-is)
■ work with the Danubius-RI community
■ work on developing new metadata and data exchange standards
■ expand vocabularies (only develop new ones if needed)

➢ Low-cost sensor data (empowering Citizen Science):
■ fully new domain, all open => we can guide this from scratch!
■ work on developing new metadata and data exchange standards
■ expand vocabularies (or develop new ones if needed)
■ develop connections and connector to mature sensor developers 

❖ More in WP4 and WP6



Visit landsealot.eu
Be part of the conversation

Let’s 
observe
together!
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