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SCIENTIFIC D AT Al

FA I R D ata Comment =~ OPEN | Published: 15March 2016

The FAIR Guiding Principles for scientific
data management and stewardship

Mark D. Wilkinson, Michel Dumontier [...] Barend MonsBS

Scientific Data 3, Article number: 160018 (2016) = Download Citation &

@ An Addendum to this article was published on 19 March 2019

In general terms, your research data should be 'FAIR’, that is

Fi ndable; Abstract

Accessible, I .
There is an urgent need to improve the infrastructure supporting the

I n te r O p e r ab I e an d reuse of scholarly data. A diverse set of stakeholders—representing
academia, industry, funding agencies, and scholarly publishers—have

Re— u S ab I e . come together to design and jointly endorse a concise and measureable

o “H2020 Programme Guidelines on FAIR Data Management” Wilkinson, Mark D., Michel
Dumontier, IJsbrand Jan Aalbersberg, Gabrielle Appleton, Myles Axton, Arie Baak, Niklas
Blomberg et al. "The FAIR Guiding Principles for scientific data management and
stewardship." Scientific Data 3 (2016).
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Findable
Persistent ID
Metadata online

Accessible
Data online
Restrictions where needed

FAIR data checklist

Interoperable
Use standards, controlled vocabs
Common (open) formats

Reusable
Rich documentation
Clear usage licence
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European Directory of Marine Environmental Data (EDMED)

“Is a comprehensive reference to the marine data sets and collections held within European
research laboratories, so as to provide marine scientists, engineers and policy makers with
a simple mechanism for their identification.”

 Over 4200 data sets

 QOver 700 organisations

 Annotated NERC Vocabulary Server (NVS)
e Submitted to BODC
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SEADATANET METADATA SERVICES
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QUERY EDMED DATA SETS

Query EDMED data sets | Query EDMED organisations | SPARCQL endpoint

With this search interface you are ab
explanation of each specific search c
data holding centres.

Free search [H
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Return each data set with all 'sele
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| Administration and dimensions
Administration and dimensions - O
Administralion and dimensions - E
Administration and dimensions - H
Admianizstration and dimensions - H
Administraticn and dimensions - W
Administration and dimensions - M
Administration and dimensions - P
Administration and dimensions -
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Instrument theme E
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Data set name

Data holding centre
Country

Project

Time period

Ongoing

Geographical area

Parameters

Instrurments

Surmmary

Atlantic meridional overturning circulation observed b
array at 26°N from 2004 to 2017

British Oceanographic Data Centre

nited Kingdom  EIE
Rapid Climate Change

07 April 2004 to 28 February 2017

North Atlantic across 26 .50

vOoCapbuilal'Vy
Vertical spatial coordinates; O
the water column; Tem peratuy (NVS)

Current profilers; submarine cabies:

The RAFID-MOCHA-WETS dataset comprisas
Cceanic volume transports are calculateg
Peridional Owverturning Circulation { a mooring array across 26.5M in the
Atlantic Ocean and cable measur ) easurement array extends from the Bahamas
to the African coast. The data s ; ] s i oushyfOgeivesn April 2004 and February 2017. The data are
collected periodically (CUr N s = J¥F. and USA research cruises. Measurements between
the Bahamas and Africa v a wariety of MicroCat CTD sensors, ous current meters and ADCE. All
nstruments are located o 1 warious locations &.5M. An undersea cable makes current velocity
measurements across the B ts. The RAFID-MOCHA-WETS programmme aims to deliver a multi-decadal time
series of observations of AMSE The observations will be used with data from other sources to determine and
nterpret recent changes in the AMOC, to assess the risk of rapid climate change due to changes in the MOC, and o
nvestigate the potential for predicting the MOC and its impacts on climate. The RARPID-MOCHA-WETS programmme is 2
joint effort between MERC in the UK {the UK Principal Investigator is David Smeed), NOAA (Chris Meinen) and RSMAS
[Frof. Bill Johns) in the USA. The Atlantic MOC transport (and its components), calculated from the abowve data, and

perature, salinity and pressure.
nuous measurements of the Atlantic

ENVIRONMENT




V41 ] SPARQL

structured data for access by
both humans and machines

SCIENCE OF THE
ENVIRONMENT



Data Catalog Vocabulary (DCAT)

detype:Dataset

= A
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E
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e
- foaf:Agent fe—— dct-publisher —] dcat:Dataset .
U 5 deat:Distribution
i~ det:-title ot tithe
g det-description dl:t:dE'SJ:r'ipl'iDr'l
det-issued
skos:Concept [« dcat:theme dct-maodified SE:"“"";: o
- MO TN e
I 3“:';:5'"“““3; Seaioaittii det:license
_ : cat:keywor cat:distribution ok
det:publisher skos inScheme dEr'lanvua = - = dctirights
-langUag dcat:accesslRL
l dcat-contactPoint deat:downlaadURL
dr_n_—temmeI deat:mediaType
skos:Conceptscheme dct:spatial T T——
_..-‘) dectaccrualPeriadicity -::Il:,a-‘t'b'.ltESiEE

decat:land ingPage
*

dcat:themaTaxonomy
foafl:primaryTopic

_ |

deat:Catalog desldataset P ——— Map EDMED Metadata format to
e s — standardized terms, ontologies, that humans
dctiissued detzdescription .
det:modified doatrecord | dctissued and machines understand
oy '
det:rights
dct:spatial
foaf:homepage

Thomas and Leadbetter, 2018, Exposing the SDN metadata catalogues as Linked Data: from metadata to data on the
web, EGU, Vienna
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PAN-EUROPEAN INFRASTRUCTURE FOR EUROPEAN DIRECTORY OF MARINE
p OCEAN & MARINE DATA MANAGEMENT ENVIRONMENTAL DATA (EDMED)
SeaDataNet

Query EDMED data sets | Query EDMED organisations | SPARQL endpoint

SPARQL ENDPOINT
SPARQL query e machine-actionable
select JEDMEDRecord 3Title where {?EDMEDRecord a e machine readable
<http://fwaw.w3.org/ns/dcatd#bDataset> ; <http: /s purl.org/dc/terms/titler ? 5 .
Title .} * machine comprehensible

* Interoperable

« Data mining/Al

 Knowledge

4

Output: [Text ¥ ’ Findable
If XML output, add X5LT style sheet (blank for none): v q

Force the accept header to text/plain regardless.

BT

Wood et al, 2018, Exposing the SeaDataNet metadata catalogues via SPARQL endpoints, IMDIS Conf,
Barcelona.

EDMED service is provided by the British Oceanographic Data Centre ©
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i Apps W Bookmarks Hibarnate Projects BODCInternal ROF study PHD Vacabularies rdf_staff medepad @ Q&D-RDF » Oth

Abaurt

Search engine for datasets Over metadata provided by data providers

Search engine to tell the user where the data is

Google Dataset Search ...

Try boston education data or weather site:noaa.gov
Find out more about including your datasets in Dataset Search.

Leadbetter et al, 2018, The place of schema.org in Linked Ocean Data, IMDIS Conf, Barcelona.



schema.org Custom Searct

Ya.h O O y M I C rO S Oft y G O O g I e ) Yan d eX About  Schemas — Documentation

Welcome to Schema.org

Schema.org is a collaborative, community activity with a mission to create, maintain, and promote schemas for structured
data on the Internet, on web pages, in email messages, and beyvond.

Schema.org vocabulary can be used with many different encodings, including RDFa, Microdata and JSON-LD. These

vocabularies cover entities, relationships between entities and actions, and can easily be extended through a well-

documented extension maodel. Owver 10 million sites use Schema.org to markup their web pages and email messages. Many DCAT
applications from Gooagle, Microsoft, Pinterest, Yandex and others already use these vocabularies to power rich, extensible

EXpPErIEnNCEs.

Founded by GCoogle, Microsoft, Yahoo and Yandex, Schema.org vocabularies are developed by an open community process,

using the public-schemaorg®w3 _org mailing list and through GitHub.

A shared vocabulary makes it easier for webmasters and developers to decide on a schema and get the maximum benefit
for their efforts. It is in this spirit that the founders, together with the larger community have come together - to provide a

shared collection of schemas.

We invite you to get started!

Terms and conditions



"@context /
“@type”: "Dataset”,

“name”: "ARABESQUE Project Data Set - upper ccean biocgecchemistry data cellected in the arabian Sea and the Gulf of Oman in 19947,
“description™: "The data set comprises hydrographic, bicgecchemical and biological data, including measurements of temperature, salinity and attenuwance, plus co

hydrocarbons, sedimentation flux, sulphur and dissolwed carbon. Analyses of bacterial, zooplankton and phytoplankton communities were alsoc undertaken. The occean
meteorclogical parameters. Data were collected across three repeated sections: omne along the Gulf of oman; a section at 67deg East from 8 to 14.5deg Horth; and
other one-off sections were alsc traversed in the arabian Sea and Gulf of Oman areas. Measurements were collected during two cruises: one between 27 August and
December 1994. Sections were covered by underway surface ocean measurements (one minute sampling of multiple parameters providing some 5 million measurements) o
were repeated. ARABESQUE

=

organised by the Plymowth Marine Laboratory of MERC's Centre for Coastal and

Marine Sciences and invoelwved the University of Wales,

University of Edinburghj; iversity of Newcastlej; the Bedford Institute of Oceanocgraphy, Canadaj; the Max P nck Institute for Limnology, Germany and the Sultan
provided by the British Oceanographic Data Centre. Aall data collected as part of the project were lodged with BODC who had responsibility for assembling, calib

checked for instrument spikes or malfwunctionm, wvalues beyond the calibration range, unreasonable ratios of chemical constituents and unreasomnable deviations fTrom
database, complete with supporting documentation and a wuser manual. The full data set has been published b
“temporalcCoverage™: T1994/1994",

v BODC on CO-ROM complete with user interface.™,

“wersion”i: "28i17es
TwrlT: Thittps: S e de .ac.ukSresources finventories /fedmed/ report,/102/"™,
“"keywords": [

“ammonium and ammonia concentration parameters in water bodies™,
"Transmittance and attenuwance of the water colwumn™,

"Bacteria generic abundance in water bodies™,

“"Carctencid and flavencocid igment concentrations in water bodies™,
"Phytoplankton taxonomic biomass in water bodies™,

"Chlorophyll pipment concentrations in

organosulphur and organoselenium species concentration parameters in water bodies™,

water bodies™,

Dpissolwved organic carbon concentration in the water column™,
Dpissolwved oxygen parameters in the water column™,
"Microzooplankton taxonomic abundance in water bodies™,
"sedimentation flux guantificaticon im the water colummn™,
"Microzooplankton non taxonomy-related biomass expressed as carbon per wnit volume of the water column™, SChema_org
"Microzooplankton generic abundance in water bodies™,
"Microzooplankton grazing”,

"Pparticulate total and organic nitrogem concentrations im the water column™,
"Mitrate concentration parameters inm the water column™,

"Dissolwved concentration parameters for other gases in sediment pore waters”,
"concentration of other hydrocarbons im the water colwmn™,

"Phytoplankton taxcnomic abundance in water bodies™,

"pPartial pressure [(pLC0o2) and fugacity of carbon dioxide in the water column™,
"Phosphate concentration parameters in the water column™,

"Phasopigment concentrations in the water column™,

"Phycobolin pigment concentratioms im the water colummn™,

"Primary production in the water coluwmn™,

"salinity of the water column™,

"plankton abundance per wunit volume of the water column™,

olecular biology parameters™,
"5ilicate concentratiocn parameter i E n colummn
National
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Google Dataset Search

71 results found

Liverpocl Bayllrish Sea Coastal
Observatory Data Set

www.bodeac.uk

Coupled carbon-climate Earth
Systermn Model GFDL ESM2ZM...

bodc.ac.uk

World Ocean |sopycnal-Level
Velocity Inverted from GDE...

www.bodc.ac uk

Seabed profile, CTD and
sediment data collected fro..

bodec.ac.uk
edmed.seadatanstorg

Time series dataset from the
Flarkton Menitoring...
www_ bodec_ac.uk

Metherlands National
Maonitoring of bathymetric...

Q, edmed x

About H G
gty P M L Plymauth Marine ‘ a g*ﬁﬂ"‘ﬂ' . <
= (aboratory W P ocroveem conr

Dataset name

Liverpool Bay/Irish Sea Coastal Observatory Data Set

@ Eurcpean DMrectory of Marine Environmental Dataset...

Data set provided by

)_ icense http://vocab.nerc.ac.uk/collection/L08/current/LS/

Time pericd covered

sae-smaat - Temporal coverage

Area covered

e s Spatial coverage
. 0“

Description . \’\

The data set comprises measurement of physical and biogecchemical oceanographic perameters and complementary metgogs %&_Ed during the Liverpocl Bay/Irish Sea Coastal Observatory initiative. It includes measurements from

across the Liverpool Bay and Irish Sea area with data collection spanning a decade from 2001 to 2011, It incorporstesgeg Qrc;re""' survey cruises (typically 8 - 10 per year) undertaken by the RV Prince Madog. data collected via

nstrumented ferries, time series data from oceanographic moorings and at two metecrological stations, namelg e Ol

and surface currents out to a range of 30km. The hydrographic surveys include conductivity-temperatu ‘a )]

parameters inclede temperature, salinity, dissolved oxygen, attenuance, turbidity, fluarescence ﬁaé utrignts, irradiance, waves and currents and met

d ferries also incorporated an underway Mionitaring system for sea surface properties. The Observat

lagical parameters include air temperature, air pressure, wind velecities, humidity,

precipitation and atmeospheric irradiance. The instruments y integrated (near) realtime measurements with the POLCOMS (Proudman

- - . . -
At Hh - - ag of =n L ri - ,

Oceanography Centre

MATURAL ENVIRONMENT RESEARCH COUNCIL

SCIENCE OF THE
ENVIRONMENT




Where next

e Structured metadata contain free text
* |deal feed NVS vocabularies in schema.org
« Adding a layer of semantics in google dataset search
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ROSETTA STONE SERVICE

Noc.ac.uk
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Ocean Data Interoperability
Platform (ODIP Il)

Successor to ODIP (October 2012 — September 2015)
* The fundamental objective of the Ocean Data Interoperability Platform project is to
support development of a common global framework for marine data management to
bridge the gaps between regional data infrastructures in Europe, USA and Australia.

Grant No: 654310
Call: FP7-INFRASUPP-6-2014 - International co-operation for research infrastructures

Addressing specific challenge: to support multilateral cooperation on research
Infrastructures in marine science

ODIP II: April 2015 — March 2018

34 ODIP Il workshop, Hobart, Australia
7 March — 10 March 2017 I



Administration and dimensions
> Administration and dimensions
Atmosphere

> Atmospheric chemistry

¥

Discovery parameters] | All

Acoustic backscatter ip*
Acoustic noise in the

Air pressure

Alr temperature

Te

Cruise/Station name i Instrument type
-channel seisn
pottom penetrat
hannel seismic * @

Instrument depth (m)
from

Platform type

autons er vehicle
ML autonomous underwater vehicle il i
Waterdepth (m) fras ” i Measuring area type All v e
I Originator v Temporal resolution All v O
CDI partner vo Date (yyyymmdd) from to i
Country v O Duration to Unit| How v | @
Access restrictif
L —amtion
commercial charge il i
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Hieroglyphics
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Egyptian writing (demotic)

Used by most people in Egypt at that time.
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conductivity
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vocabularies
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How

L

SPARQL Semantic
Web
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Bring all the terms that are the same as NODC:373 (Sea
surface height above geoid)

prefix skos:<http://www.w3.0rg/2004/02/skos/core#>

prefix rdf:<http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>

prefix owl:<http://www.w3.0rg/2002/07/owl#>

prefix dc:<http://purl.org/dc/terms/>

select * where

{?NVSTerm owl:sameAs <http://vocab.aodn.org.au/def/discovery parameter/entity/643>.

?NVSTerm owl:sameAs ?Translation

<http://vocab.nerc.ac.uk/collection/P02/current/ASLV/> | <https://www.nodc.noaa.gov/cgi-bin/OAS/prd/datatype/details/312>
| <http://vocab.nerc.ac.uk/collection/P02/current/ASLV/>| <http://vocab.aodn.org.au/def/discovery parameter/entity/643>




cory BROKERING PROTOTYPE —
L/ SEMANTIC DISCOVERY

SeaDataNet

JS API
—

ODIP Broker

ODIP Test Portal

(ISQ CP}

Rosetta StoneTranslation Service
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Q SEARCH saiinty O tridne | Eadtine = fdvances < e @ ~m

e — — ] -
. Add collections to browse with optional filtlers r
uAER by RIEHY - GAEES BHoReRE 1| = Satellite
Matching results: 8658 - " ¥ L LR R

LN 23] 4]s[nin Pl i "

| Partiat praasurs {or fugacity) of carbon dio=lds, temperaturs, salinity and othser variables
coflected from Surface underway cbearvations using Carbon dioxide [COZ2) gas analyzer
and other Instrumaents from TANGAROA In the indlan Ocean, South Pacific Ocean and
otners from 1353-02-02 o 1595-02-28 [NCEI Accesaion 0155358)

Raal-time current, wavse, tamparature, 2alinity, and rnn1eurnlcgkal data Trom Gulf of Maine
| Ocaan Obeerving 3ystam [GoMOO 5] buoys, Si22/20075 - SM28/2005 (NODC Accassion
| 00022132)

Mo descriptio

[ o | Diasoives Inorganic carbon, pH, alkalinity, femperaturs, saiinity and other variabias

| - collected from discrets ample and profiks obesrvations ueing CTD, Coulomater for DIC
measurement and other instrumanis from the SHUMPU MARU in tha Phiflppine &3 from
: : 1558-08-15 to 1558-08-27 {NODC Accesslon 0112304)

NODC Accession 0112304 includes biologi ch
coabectad from SHUMPU MARL in the Philppine Sea fr
e dusi ruise PACIFICA 49510195808
MMONIUM, CHLOROFLUOROCARBOM-11 |

d=orete =ample, physical and prodi

oen 1958-08-19 1o 1996-08-27

SHOB-08. These data include ALKALINITY,
|

11, CHLOROFLUOROCARBON-12 (CFC- -

| | Temperaturs and 2afinity profiks data from giobelly distributed Argo profiing Moats for the
® weehk of 2006-10-08 for the Global Argo Dats Repository, date ranged from 2005-04-13 to
h 2006-10-14 [HODC Acceasion 00104E4)

- i g y ] ra

IMAGE ROT FOUND. | The |18 Matinral Oceanooraobe Dk Cendes (NODC anecstes the Glok el Dot -
II [E—
: P, 3 ‘ap datz 2201 9 imagey £20TS NASSA, TermMeines | 500 BT he—— Terms of Lse

National

Oceanography Centre e _ NER SCIENCE OF THE

ENVIRONMENT

MATURAL ENVIRONMENT RESEARCH COUNCIL



http://odip-prototype.essi-lab.eu/broker/search

>

Birthdays are good for us. Statistics show that
the people who have the most live the longest.



| hope you have exponentially
more fun than last yeatr!
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