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1. About FAIR



Growing need for data FAIRness

Research and observation data should be more and more FAIR
Eﬂable Accessible

nteroperable Qeusable
“Findable Accessible Interoperable Reusable” for machines S
O 50 O
ay

This is driven by: /7
- 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.

=> |n the marine domain this has always been important.



About FAIR

Movement
GO-FAIR an important driver
Important: FAIR for
machines

FAIR Principles

GO FAIR is committed to making data and
services findable, accessible, interoperable and

reusable (FAIR).

o Findable: Metadata and data should be
Vs easy to find for both humans and
computers,

Accessible: The exact conditions under
@J which the data is accessible should be

provided in such a way that humans and

machines can understand them.

Interoperable: The (meta)data should
be based on standardized vocabularies,

ontologies, thesauri etc. so that it
integrates with existing applications or
workflows.

f" ‘ Reusable: Metadata and data should be

well-described so that they can be
replicated and/or combined in different
research settings.

About GO FAIR

A growing number of scientists, science funders
and policy makers advocate the transition to
Open Science. Various communities have already
launched projects designed to make unlinked
research data findable, accessible, interoperable
and reusable. Too often, however, these important
efforts lack synergy.

A commeon environment enabling data-driven
research and innovation around the world needs
to be built collectively. That's where GO FAIR
comes in.

GO FAIR aims to avoid silo formation, undue
competition and fragmentation by fostering
concerted “FAlRification” efforts of its
participants. This happens on the basis of three
pillars: GO CHANGE, GO TRAIN and GO BUILD.

Pl 3 : :
GO FAIR International Suppert and Coordinalion Office

Benefits

GO FAIR offers an open and inclusive
ecosystem for anyone committed to defining
and creating materials and tools as elements of
the Internet of FAIR Data and Services. It is a
community-led and self-governed initiative
working across disciplines and countries.

Individuals, institutions and organisations from
all over the world engage as GO FAIR
implementation networks. At the country
level, EU Member States and Associated
Countries join GO FAIR to work towards a
smooth and swift involvement of their country's
interested communities.

GO FAIR participants benefit from:

4 knowledge exchange and knowledge
transfer at GO FAIR workshops and
meetings

§p anetwork that can be seamlessly integrated
into the European Open Science Cloud
(EOSC)

9 broad dissemination and visibility of their
best practices and project outcomes

{ip effective information flows facilitated by
the initiative’s office



1. The FAIR metrics

Findable

 F1. (Meta)data are assigned a globally unigue 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

 Al. (Meta)data are retrievable by their identifier using a standardised communications protocol
« Al.1 The protocol is open, free, and universally implementable

 Al.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
 |1. (Meta)data use a formal, accessible, shared, and broadly applicable language for knowledge representation.

* |2. (Meta)data use vocabularies that follow FAIR principles
« |3. (Meta)data include qualified references to other (meta)data

Reusable => the biggest challenge for achieving reliability assessment
« RI1. (Meta)data are richly described with a plurality of accurate and relevant attributes
*  Context, purpose of data collection, lab conditions, parameter settings, etc.
e R1.1. (Meta)data are released with a clear and accessible data usage license
e R1.2. (Meta)data are associated with detailed provenance
e 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/

2. European marine perspective



Use and reuse of reliable marine data

® EU perspective

USERS OF MARINE

® |ntensive observations of seas and oceans INFORMATION

® First use: Local, regional, national

® Reuse: Via national datacentres, EU aggregators ' g
® Eventual end-users: machines (models, data products) '
and humans (industry, research etc) AGcREGATORS
® FAIR data, and the means of assessment, is an PROVIDERS
important key to make data reusable. This starts at the N

source (metadata, unique ID’s etc.)
=> see next example

OPERATORS OF
INSTRUMENTS




3. Seadatanet actions to be FAIR



How does SeaDataNet work towards FAIR data?

en

F: Registered data discovery services for machines and humans
A PID’s, Open metadata, authentication layer for download
l: 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)

10



F&A: CDI Data Discovery and Access services for
humans and machines

i FECCHT, ) i S8 S LTS e ) T S e e SR e 110 e ST Sty Berves

https://cdi_seadata net_org/sea rch https://cdi.seadata net.org/spa rqI (RDF,
LinkedData)

+ API’s for data access

11


https://cdi.seadatanet.org/search
https://cdi.seadatanet.org/sparql

Catalogue of SeaDataNet data products

<
od
e
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I: SeaDataNet standards Qﬂ@

e Common standards for the marine domain, adapting ISO and

“Making Data and o _
OGC standards and achieving INSPIRE compliance:
Services: e Metadata formats for data sets, research cruises,
e Findable monitoring networks, organisations, and research projects
e Standard data exchange formats : ODV ASCIl and NetCDF
* Accessible (CF), fully supported by controlled vocabularies
« Interoperable . Contrqlled Voc-abularl-es for the marine domain (>89.000
terms in 110+ lists), with international governance and web
e Re-usable services

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

7 Wi s

for machines and

people.”
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R: Metadata optimized for Reusability (similar
underway for products)

B PAN EUR INFRASTRL
ahebe:  OCEAN & MARINE DATA MA
The selected data set is described below with metadeta, Access 10 the data sel itsell tan be requested vis the SeaDataNet portal that gives an overview and access to maring and ocean deta sets acguired and managed by European organisations, Go to: i [
DETAILS
mrediterranesn sea
Data set name E2M3A.CTD 2m: station 00001 (ID 45 FeciLEraAEDn sol aster
Discpline Chemical oceancgraghy P—s P
Physical oceanography
: MSID areas Mediterranean Sea
Pararmieter groips Dissolved gases

Other physical sceancgraphic measurements
Water column tamperature and salinity

Start cate 0170324

Discovery par Electrical conductivity of the water column

Starttime
Dissalved oxygen parameters in the water column

Salinity of the water column End date
Density of the water column
Temperature of the water column

End time

GEMET INSPIRE themes Oceanographic geographical features
Abstract E2M3A-CTD-2m CTD stations acquired on 2017.03-24 LT Hr RER R )

dissolved gas sensors
Relaled EDMED dataset Meteorsligieal frd icaany olletted by the EZM3A b ritic Se between 2002 onveardh

weler Lemnperature sersor
Data format Ocean Data View ASCIl input. Version 0.4 saiinity sersor

Climate and Forecas Point Data NetCOF Version 1.0
e Ses Bird 562 37 MicroCat Do) i enersibie) CTD sensor serles
RTTGE 20220329 Device type See Bird SBE 57 Mirol 10D with opto bersible) €D se e
Platform type ship

Map Statiari name [ZM3A:CTD-2m 00001

Alternative statlan 450270

Station Star

20170324

Diata originarg

Drata custod|

Project nar
HOW TO 6F | DATA?

ata Distr

welb data access with registration

by negatiation

Additional servges

download

5Inso

wstful ts-api

See the referenced specification

OTHER INFO

Quality info

COMMISSION REGULATION (EC) No 1205/2008 of 3 December 2008 implementing Dieclive
200772/6C of the European Parllamant and of the Council as regards metadata

COMMISSION REGULATION (EU} No *D82010 of 23 Kovemnber 2010 Implementing Uirective
20077 2EC of e Europesn Parllament and of the Councl 95 regards interopers by of spaug
SRTS and Services

20101208 see the referenced specification

Medar-Medatlas Protacel See the referenced specification
Linuage
CDIMETADATA

CDl-record Id

The data cenlres apply standard daca qualiiy control procedures on ol J@ial the centres manage. Ask the data centre Tor detalls,

en175¢



4. How to make use of this in LSL?



REDUCING GAPS IN ENVIRONMENTAL OBSERVATIONS AT

For LandSeal ot data THE LAND-SEA INTERFACE TO PREDICT SYSTEM BEHAVIOR AND
INFORM SCIENCE-BASED MANAGEMENT AND POLICY RESPONSE

&>

Testing the benefits of integrated land-sea observations: Understanding lateral carbon fluxes and marine carbon stocks
Predicting and adapting to climate change threats

Preserving biodiversity and reducing pollution

Dataflows are very diverse

Data products will be created I.Earth
- A Observation
in the LILs (satellite) 1. EARTH OBSERVATION (SATELLITE)

Observing change in e.g., coastal erosion,
sea level rise, turbidity and chlorophyll
and land use patterns

Requires reliable data
Some data we have to use
“as-i1s” and build methods to

2.IN SITU OBSERVATION

Observing change through fixed
and mobile platforms in e.g.,

aggreg ate — o - N . 1_ ; b water quality, coastal erosion
o o _ il & B K\:‘ e and morphological chaf\ges,

Other data types LSL Can - e T - 2.In S-l.'q.l k 4. qitizen : A . carbon fluxes and nutrients

work towards next level of SN S, observadon g, 3. MODELLING

Predicting change in e.g.,

FAI RneSS _— S g E )} - water temperature, sea level,
o River (discharge) data - Sl e gt g
o Low-cost sensor data

changes, salt intrusion, water
quality, habitats for biodiversity

4.CITIZEN SCIENCE

Gathering data from a wider range
of locations and perspectives on e.g.,
temperature, water level, and plastics

16



Our ideas from the proposal

s 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
1. EARTH OBSERVATION (SATELLITE)

> Smart mapplngs Observing change in e.g., coastal erosion,
> VocabUIary mapplng sea level rise, turbidity and chlorophyll

and land use patterns

% Other data flows we can influence: \ 2.IN SITU OBSERVATION
. Observing change through fixed
> Rlver data and mobile platforms in e.g.,
m existing national solutions, integration in EMODnet (as-is) e aoee”
m  work with the Danubius-RI community carbon fluxes and nutrients
m work on developing new metadata and data exchange standards 3 MODELLING
m expand vocabularies (only develop new ones if needed) i/,if—-:g redicting change in e.z.
water temperature, sea level,
wave patterns, carbon fluxes,
> Low-cost sensor data (empowering Citizen Science): plastic pathways, morphological
. . . changes, salt intrusion, water
m fully new domain, all open => we can guide this from scratch! quality, habitats for biodiversity

m work on developing new metadata and data exchange standards
m expand vocabularies (or develop new ones if needed) . ‘

. Gathering data from a wider range
m develop connections and connector to mature sensor developers of locations and perspectives on e.g.,

0:0 More |n WP4 and WP6 temperature, water level, and plastics

4.CITIZEN SCIENCE



Let's
observe
together!

landsealot.eu
in X O
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