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Open call for continuous collaboration

To achieve more by working together than we can alone
To learn from each other 
To understand each other 



Collaboration  quotes

If everyone is moving 
forward together, then 
success takes care of 

itself. 
—Henry Ford

Many ideas grow 
better when 

transplanted into 
another mind than the 

one where they 
sprang up. —Oliver 

Wendell Holmes



Do you want?

● To get credit when your data is being used?
● Your datasets to be easily discoverable via 

the web?

● Know the quality of the data you 
are using?

● Find meaningful explanations 
about the data you are using?

● Minimize the pre-processing time by accurately knowing:
○ the measured parameters described
○ the technique/analysis used
○ the matrix
○ The sensor that produced the data
○ The PI in charge



FAIR Data

In general terms, your research data should be 'FAIR', that is Findable, 
Accessible, Interoperable and Re-usable. 

● “H2020 Programme Guidelines on FAIR Data Management in 
Horizon 2020” 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).







FAIR data checklist



The standards





“The Semantic Web isn't just 
about putting data on the web. It 
is about making links, so that a 
person or machine can explore 
the web of data. With Linked 
Data, when you have some of it, 
you can find other, related, data.”
•Sir Tim Berners-Lee, 2006

Background
World wide web is evolving from hypertext links (link documents) to hyperdata links (linking data)



1. Use URIs as names for 
things

2. Use HTTP URIs so that 
people can look up those 
names

3. When someone looks up a 
URI, provide useful 
information using the 
standards (RDF, SPARQL)

4. Include links to other URIs, 
so that they can discover 
more things

Background



Background

SPARQL is to Linked Data (graph data) what SQL is to relational 
databases
•W3C standard query language for Resource Description Framework 
(RDF) data
•sparql endpoints are publicly available-accessible
•can all be queried in one standard language, SPARQL



Impact
1. Reusing existing patterns annotate 

your data and metadata
• Standardised
• Machine readable/comprehensible
• Discoverable
• Better understanding outside of your 

organisation
• Better interoperability with other 

organisations





Linked Data-SPARQL endpoints & BODC



BODC- SPARQL Endpoints
NVS http://vocab.nerc.ac.uk/sparql/ - SKOS
BODC DATA- http://linked.bodc.ac.uk/ - DCAT
EDMED - http://edmed.seadatanet.org/sparql/ - DCAT, PROV
EDIOS - http://edios.seadatanet.org/sparql/ - INSPIRE 
Environmental Monitoring Facilities

CELTIC PARTNERSHIP -
http://linked.bodc.ac.uk/celticseaspartnership/metadata/ -
CELTIC PARTNERSHIP -
http://linked.bodc.ac.uk/celticseaspartnership/library/

Data

Dublin 
Core

DBPedia

SKOS

SSN

DCAT

SKOS

Controlled 
Vocabularies

PROV

http://vocab.nerc.ac.uk/sparql/
http://linked.bodc.ac.uk/
http://edmed.seadatanet.org/sparql/
http://edios.seadatanet.org/sparql/
http://linked.bodc.ac.uk/celticseaspartnership/metadata/
http://linked.bodc.ac.uk/celticseaspartnership/library/


Controlled Vocabularies



What are controlled vocabularies?

A controlled vocabulary is an established list of standardised 
terminology for use in indexing and retrieval of information.

A collection of concepts that may be used to populate a field in a 
data model.

At its simplest – a list of terms

Better – terms with definitions

Better still – complies with the Simple Knowledge Organisation 
System (SKOS) W3C standard: including persistent URIs, 
preferred and alternative labels, definition and other standardised 
attributes.



Enabling machine-readable information

Correct words or expressions are not enough



Semantic ambiguity:
same words can map to different concepts

From: Patterns of Semantic Integration Riding the Next Wave April 2006 Dan 
McCreary“Metal fan”

context is room furniture           context is 
music



One concept can have many names



Enabling machine-readable information

Correct words or expressions are not enough

“temperature”

Temperature 
of a water 

body

Temperature of 
the human body

Air temperature 
in the room

Context

Air temperature in the 
atmosphere



Semantic technology – linking of concepts – semantic integration

From: Patterns of Semantic 
Integration Riding the Next 
Wave April 2006 Dan 
McCreary



Controlled Vocabularies at BODC

• Have underpinned BODC data management since the “beginning” 
(BODC is 50 this year!) – started as simple codelists

• Used for labelling data streams and fields in our oceanographic 
databases and standard data file formats

• Growth in diversity and complexity in the 1990s to include concepts 
from biology, biogeochemistry, geophysics

• Accessible online in 2005 as part of the NERC DataGrid and 
NERC-funded EnParDis projects (NERC Vocabulary Server - NVS)

• Further standardisation and growth as part of European-funded 
projects SeaDataNet, NETMAR, SeaDataCloud, and EMODnet

1980s

1990

200
0

201
0

2020



The NERC Vocabulary Server (NVS)

• The NERC Vocabulary Server provides machine and human 
readable versions of terms in standards compliant formats

• Includes mappings between concepts to create hierarchies and 
create explicit relationships between concepts

• Mappings internal and external resources (Linked Data)



An example from the SeaVox Device Catalogue (L22) 



NVS content and technical governance

Collections and governance
246 collections accessible through the NVS

73 owned and governed by BODC

56 managed by BODC on behalf of SeaDataCloud, 
EMODnet, SeaVox, SWE.

Remainder are owned by 29 different governing 
authorities.

Technical governance and support assured by 
BODC



The NERC Vocabulary Server
http://vocab.nerc.ac.uk
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BODC Parameter Usage Vocabulary

Codename: P01 collection

A controlled vocabulary for labelling data streams and discrete 
measurements in oceanographic databases and data files

Has underpinned BODC data management systems since 1980s
<20 codes in the 1980s 

~5000 codes in 2000 
over 40000 today

Adopted as a standard for data interoperability by European NODCs 
(SeaDataNet / SeaDataCloud project consortium)



P01 Collection

Structured label
based on a 
semantic model

opaque 8-
byte 
identifier



P01 semantic model

a PROPERTY of an OBJECT in RELATION to a MATRIX by a METHOD

The semantic model is based on the conceptualisation of what 
constitutes a measurement and the atomisation into its constituent 

parts.

Elements 
constrained 

against 
controlled 

vocabularies



a PROPERTY of an OBJECT in RELATION to a MATRIX by a METHOD

• quantitative (Concentration, Practical salinity, Production rate, Abundance)
• qualitative: binary (Presence or absence), ordinal (Abundance category), or 

nominal (Colour class, Shape class)

• All PROPERTY terms are defined in collection S06

http://vocab.nerc.ac.uk/collection/S06/current/
https://www.bodc.ac.uk/resources/vocabularies/vocabulary_search/S06/

The property element

https://www.bodc.ac.uk/resources/vocabularies/vocabulary_search/S06/


Properties can be associated with a statistical term to become

a PROPERTY STATISTIC of an OBJECT in RELATION to a MATRIX by a 
METHOD

• examples: standard deviation, mean, annual mean, hourly mean, etc.

• STATISTIC is defined in S07

http://vocab.nerc.ac.uk/collection/S07/current/
https://www.bodc.ac.uk/resources/vocabularies/vocabulary_search/S07/

Statistical element

https://www.bodc.ac.uk/resources/vocabularies/vocabulary_search/S06/


a PROPERTY of an OBJECT in RELATION to a MATRIX by a METHOD

The object element

Physical Biologica
l

Chemical
• phenomenon (waves, 

wind)
• object (measurement 

platform, particles)
• element (water, air)

• substance
• group of substances
• chemical element

• organism or any component parts 
(including organs)

• an association of biological 
entities (predator-prey or 
parasite-host relationships)

aphiaid+lsid+itis
ChEB
I



a PROPERTY of an OBJECT in RELATION to a MATRIX by a METHOD

Physical

S29

physical 
entity 
name

S19

physical 
entity 

sub-group

datu
m

S18 S20

particles
180-300um

+

Example of P01 label
Proportion by dry weight of particles (180-300um) 
in the sediment by sieving and settling tube 
method

http://vocab.nerc.ac.uk/collection/P01/current/PRSC0217/



a PROPERTY of an OBJECT in RELATION to a MATRIX by a METHOD

Physical

S29

physical 
entity 
name

S19

physical 
entity 

sub-group

datu
m

S18 S20 Example of P01 label

Eastward velocity of water current relative to moving 
platform in the water body by shipborne acoustic 
doppler current profiler (ADCP)water current + moving 

platform

http://vocab.nerc.ac.uk/collection/P01/current/LREWAS01/



a PROPERTY of an OBJECT in RELATION to a MATRIX by a METHOD

Biologic
al

S25

size

gender

stag
e

sub-
compone

nt

shape

colou
r

sub-group 
name

S15

S14

S11

S12

taxonomic or 
functional group 

name

S09

S10
S13



Example of S25 label

Halichoerus grypus (ITIS: 180653: 
WoRMS 137080) [Stage: post-
weaned pup Sex: female 
Subcomponent: blubber 
Subgroup: dead]

http://vocab.nerc.ac.uk/collection/S25/current/BE006418/

Used to construct P01 codes for 
concentration of contaminants in 
biota



Example of S25 label
Dinophyceae (ITIS: 9874: WoRMS 19542)
[Morphology: banana-shaped Subgroup: autotrophic]

Source: Figueroa et al 2010

Unidentified autotrophic dinoflagellate (banana-shape)

http://vocab.nerc.ac.uk/collection/S25/current/BE001841/

Présentateur
Commentaires de présentation
Useful to handle vague information as well such as descriptions that sometimes come in plankton datasets such as unidentified banana-shaped autotrophic dinoflagellate. They do exist and I found a picture that could illustrate my example!



a PROPERTY of an OBJECT in RELATION to a MATRIX by a METHOD

MATRIX is the environment in which the measurement is made or in which the 
object of interest is embedded

• MATRIX is defined in S26
• MATRIX is a structured compound vocabulary

The matrix element



a PROPERTY of an OBJECT in RELATION to a MATRIX by a METHOD

sphere 
sub-

group

phase 
sub-

group

sphere 
name phase 

name

S21

S22 S23
S24

• water body
• sediment
• sediment pore water
• atmosphere
etc

• GF/F-10um
• slow sinking >GF/F
• <0.2um
• 127nm
etc

• particulate
• dissolved plus reactive particulate

• aerosol
etc



a PROPERTY of an OBJECT in RELATION to a MATRIX by a METHOD

Example of P01 label

Concentration of hexachlorobenzene
{HCB CAS 118-74-1} per unit wet 
weight of biota {Halichoerus
grypus (ITIS: 180653: WoRMS 
137080) [Subcomponent: blubber]}

If the matrix is the biota then the 
matrix element is the combination of 
the S26 term “biota” and a biological 
entity (S25)

Matrix biota variant

http://vocab.nerc.ac.uk/collection/P01/current/IC003116/



a PROPERTY of an OBJECT in RELATION to a MATRIX by a METHOD

• RELATION is the LINK between the PROPERTY of the OBJECT and the MATRIX
• It contains important information about the multiple ways of expressing a 

measured quantity in relation to its environment
• It forces us to be explicit about the way the measurement is reported
• per unit volume of the water body…
• per unit wet weight of biota…
• integrated over depth in the water body…

• The relation terms are defined in S02

The relationship element

Examples of P01 labels

Count of Halichoerus grypus (ITIS: 180653: 
WoRMS 137080) out of the water body

Count of Halichoerus grypus (ITIS: 
180653: WoRMS 137080) in the water 
body



a PROPERTY of an OBJECT in RELATION to a MATRIX by a METHOD

• The method fields are optional
• P01 codes with a method defined are mapped to the broader non-method specific 

codes
• The broader terms are used for aggregation; when the information is stored 

elsewhere in a schema; or when the information is not available

sample 
preparation

S04

analysis
data 

processing

S03 S05

The method element

Présentateur
Commentaires de présentation
available



Anatomy of a BODC Parameter Code in 8 bytes

Parameter 
entity

Matrix 
entity

Measurement –
matrix relationship

Method 
entity

Statistical 
entity

Object 
entity

Biologica
l

Chemical Physical

Sample 
preparation

Analysis Data 
processingWHAT

WHERE
HOW

OR OR



Parameter hierarchy



P01

CF Standard 
Names

SeaDataNet
Parameter 
Discovery

MEDATLAS 
Parameter Usage 
Vocabulary

Ocean Glider 
Network PUV

AtlantOS Essential 
Variables

EMODnet
chemistry 
aggregation 
parameters

ChEB
I

Units of 
measureme
nt

SeaVoX Device 
Catalogue

SWE 
vocabularies



We use the persistent identifiers for labelling 
incoming data

P01 
paramet
er codes

P06 unit 
codes

L22 
instrumen

t codes
L06 

platform 
codes and 

C17 ID

C75 
organisatio

n codes

WHERE

HOW

WHO



SeaDataNet Common Vocabularies



Making it easier to discover datasets





Schema.org: Semantic markup for webpages

















SeaDataNet

A pan-European infrastructure set up and
operated for managing marine and ocean
data in cooperation with the NODCs and
data focal points of 34 countries
bordering the European seas

Présentateur
Commentaires de présentation
SeadatanetII



SDN+BODC

NVS underpins the SDN/SDC infrastructure
SDN netCDF is NVS annotated
EDMED and EDIOS
One of the NODCs that compose SDN



https://www.seadatanet.org/



NVS & EU SeaDataNet-2 

Cruise 
Summary 
Reports

Data

Monitoring 
Systems

Datasets

NVS

Metadata creation 
Tool

Data
source

Metadata Discovery

Map from  http://www.seadatanet.org/Overview/Partners

Projects

Organisations








Présentateur
Commentaires de présentation
SeaDataCloud



OGC standards & BODC – Applying and Setting the standards

SWE MARINE PROFILES
LINKED SYSTEMS

OCEANIDS



Sensor Webs and Disaster Management

• Emergency
• Discover available sensor 

assets over Internet
• Wizard assembles possible 

workflows
• Workflow engine controls 

creation of multi-sensor 
products, processing and 
delivery to user desktop

Copyright © 2008 Open 
Geospatial Consortium

Geo-Emergency

First 
responder

Theme Based Tasking Request
Theme:

Loc:

Priority:

Witch Fire (SoCal)  Oct 23, 2007

Result:  Efficient / timely use of 
t

Wizard

Workflow 
Engine



Standards

The marine domain is implementing the 
SWE standardss

Open Geospatial Consortium’s (OGC) 
Sensor Web Enablement (SWE) standards 

• Aim to:
– make all types of sensors, transducers and sensor 

data repositories discoverable, accessible and 
useable via the Web 

• Include: 
• sensorML
• O&M
• SOSensor Model Language (SensorML), 

– Observations and Measurements (O&M), 
– Sensor Planning Service (SPS), 
– Transducer Markup Language (TML), 
– Sensor Alert Service (SAS), 
– Sensor Observation Service (SOS) and 



SensorML

Identification Classification Keywords Capabilities Characteristics History Outputs Documentation

• can be better understood by machines, 
• utilized automatically in complex workflows, 
• and easily shared between intelligent sensor web nodes.

SensorML



Scenario

Data Centre I Data Centre II

Show all the 
observations of 

Aanderaa optodes
Manufacturer

?
Or 

Manf.Name?



Dissolved oxygen

Dissolved O2

DisO2

Dis.Oxigen



Dissolved 
oxygenDissolved 

O2

DisO
2

Dis.Oxyge
n



Consequences

Soft typing
• Different terms for the same meaning
• Variations in the meaning of the same term
• Terms not properly defined
• Terms not resolvable 
• Many different ontologies with variations on the names of same terms 
• Terms not mapped with each other

Reduce interoperability and discoverability via the web. 



Marine Community

SWE Marine Profiles

52 North Wiki for
SWE Marine Profiles

National Environmental Research Council
(NERC) Vocabulary Server 2.0





Linked-Systems
OCEANDIS, SENSEOCEAN, ENVRI-PLUS



BODC Marine Linked Systems

EU Oceans of Tomorrow

• Resolve Sensor Web Publications

• Helped cut down transmission 
costs

• Used a resolvable Universally 
Unique Identifier (UUID)

http://linkedsystems.uk/system/instance/TOOL0969_1234/current/

SensorML &
RDF/XML/SSN 

sensor 
descriptions

Observations 
& 

Measurement
s

Sensor passes data + 
UUID through to base 

station

Platform

Satellite

Metadata 
database and data 

files

SOS, 
Linked 
data 

server
User enters sensor 

metadata

UUID links metadata 
and data files

Web publication

http://linkedsystems.uk/system/instance/TOOL0969_1234/current/


Command and control 
(C2) goal

Sensor 
publication

s



Ocean Data Interoperability Platform (ODIPI & ODIPII)
• European-USA-Australia collaborative project –
• Supported by:

• European Commission 
• National Science Foundation (NSF) 
• Australian Government •

• Promoting the development of a common global framework for marine data management by 
developing interoperability between existing regional e-infrastructures of Europe, USA and Australia 
and towards global infrastructures such as GEOSS, IOC-IODE and POGO. •

• In practice by organising international workshops with leading experts to present, compare and 
discuss approaches and standards applied. • 

• Developing prototypes for interoperability solutions or common standards to overcome identified 
differences. Prototypes projects are worked out in order to evaluate and test solutions.



NERC 
Vocabulary 

Server

NODC 
vocabularies

AODN 
vocabularies







oxygen
salinity

conductivity

NVS2.0

NODC 
vocabularies

AODN 
vocabularies

Platform 
categories

Instrument 
types

Discovery parametersInstitutions



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

prefix skos:<http://www.w3.org/2004/02/skos/core#>
prefix rdf:<http://www.w3.org/1999/02/22-rdf-syntax-ns#>
prefix owl:<http://www.w3.org/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
}

NVSTerm                                                | 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>      
--------------------------------------------------------------------------------------------------------------------------------------------------








	Controlled vocabularies, google dataset search, oceans, scientists: How we are all connected
	Open call for continuous collaboration
	Collaboration  quotes
	Do you want?
	FAIR Data
	Diapositive numéro 8
	Diapositive numéro 9
	FAIR data checklist
	The standards
	Diapositive numéro 12
	Background
	Background
	Background
	Impact
	Diapositive numéro 17
	Linked Data-SPARQL endpoints & BODC
	BODC- SPARQL Endpoints
	Controlled Vocabularies
	What are controlled vocabularies?
	Enabling machine-readable information
	Semantic ambiguity:�same words can map to different concepts
	One concept can have many names
	Enabling machine-readable information
	Semantic technology – linking of concepts – semantic integration
	Controlled Vocabularies at BODC
	The NERC Vocabulary Server (NVS)
	An example from the SeaVox Device Catalogue (L22) 
	NVS content and technical governance
	The NERC Vocabulary Server�http://vocab.nerc.ac.uk
	BODC Parameter Usage Vocabulary
	P01 Collection
	P01 semantic model
	The property element
	Statistical element
	The object element
	Diapositive numéro 38
	Diapositive numéro 39
	Diapositive numéro 40
	Diapositive numéro 41
	Diapositive numéro 42
	The matrix element
	Diapositive numéro 44
	Matrix biota variant
	The relationship element
	The method element
	Anatomy of a BODC Parameter Code in 8 bytes
	Parameter hierarchy
	Diapositive numéro 50
	We use the persistent identifiers for labelling incoming data
	Diapositive numéro 52
	Making it easier to discover datasets�
	Diapositive numéro 54
	Schema.org: Semantic markup for webpages
	Diapositive numéro 56
	Diapositive numéro 57
	Diapositive numéro 58
	Diapositive numéro 59
	Diapositive numéro 60
	Diapositive numéro 61
	Diapositive numéro 62
	SeaDataNet
	SDN+BODC
	Diapositive numéro 65
	NVS & EU SeaDataNet-2 
	Diapositive numéro 67
	Diapositive numéro 68
	OGC standards & BODC – Applying and Setting the standards
	Sensor Webs and Disaster Management
	Standards
	SensorML
	Scenario
	Diapositive numéro 74
	Diapositive numéro 75
	Consequences
	Marine Community
	Diapositive numéro 78
	Linked-Systems
	BODC Marine Linked Systems
	Diapositive numéro 81
	Ocean Data Interoperability Platform (ODIPI & ODIPII)
	Diapositive numéro 83
	Diapositive numéro 84
	Diapositive numéro 85
	Diapositive numéro 86
	Bring all the terms that are the same as NODC:373 (Sea surface height above geoid)
	Diapositive numéro 88
	Diapositive numéro 89
	Diapositive numéro 90

