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Controlled Vocabularies

The semantic glue of distributed data systems
Used to capture essential elements of information about data
• Parameters
• Units
• Instruments
• Platforms
• Sea Areas
• Disciplines and many more
Enable efficient discovery and usage of the data without reference to 
the source
Support harmonisation and aggregation of data from multiple sources
Optimise re-usability of individual data atoms (if used correctly)



Innovation in vocab services – Success factors

Timely adoption of web technology and 
international standards

Strong national and international 
collaborations

Use of semantic modelling for variable 
and parameter labelling

Rigorous content and technical governance 
and fast response time



An historical perspective

1980s: IODE GETADE GF3

1990s: The “Dark Ages”

2002-2005: SEA-SEARCH

2005-2012: NERC Vocab Server

IODE Group of Experts on the Technical Aspects of 
Data Exchange - An early attempt at interoperability

The “Renaissance”
Building pan-European metadata 
catalogues underpinned by 
controlled vocabularies

Funding crisis led to dwindling 
governance and vocabulary abuse



Timely adoption of web technology and standards
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NERC Vocabulary Server (NVS)

BODC – 74 collections
SDN – 40
SWE Marine Profiles – 8
SeaVox - 5

251 
collections

34 governing 
bodies



Vocabulary Editor Tool

https://www.bodc.ac.uk/resources/vocabularies/vocabulary_editor/



SeaDataNet Common Vocabularies

A subset of 111 
collections from 15 
governing bodies



Use of semantic modelling for complex concepts

Application: Standardisation of parameter labelling



Why is this needed?

The meaning of isolated words is often context dependent

e.g. The depth of an object?

Does this relate to the physical dimension of the object
or does it relate to its location in the sea or a lake?

The human brain can most of the time resolve the ambiguity if the 
context is known

For example if the object is a CTD and the CTD is deployed from a ship 
then the depth of the CTD is likely to be its location in the water column

If the object is an incubation vessel for an on-deck incubation then it is 
likely to be a physical dimension of the incubation container.



BODC Parameter Usage Vocabulary or P01 collection

opaque 8-
byte 
identifier

Structured label 
based on a 
semantic model



Basic conceptualisation of an observable property

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

Elements constrained 
against controlled 

vocabularies

8-byte PID code



P01 Facet Search Tool at MARIS



P01 Vocab builder at BODC



Growth and managing increasing demand



Number of NVS users per week since 2014

Number of unique NVS users per week since 01 May 2014



Number of NVS sessions per week since 2014

Number of NVS sessions per week since 01 May 2014



NVS International Impact
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Manual Requests to the Vocab Team

Number of requests received and completed since 01 January 2016
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Growth of content - concepts and mappings
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Vocab Management Team

BODC 
Vocab 
Team

Semantic web 
technology

C
he

m
is

try Physics
C

he
m

is
try

Alexandra

Mark
Dani
Vi

Gwen 
Mohamed

Lou

Main gatekeeper – Gwen
Deputy Gatekeeper – Lou
Consultant - Roy

+ developing a 
network of external 
collaborators

Semantic web 
technology

C
he

m
is

try Physics

Semantic web 
technology

C
he

m
is

try



Vocab Management Team – connections
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Developing collaborations on Vocabulary Work
RDA Task Group on the harmonisation of parameter descriptions
• international and multidisciplinary working group aiming at 

developing a common semantic model for observable property 
descriptions

BCO-DMO, MI and ENVO
• work on improving workflow between vocabulary users (eg data 

managers), vocabulary creators, and ontology developers for 
application to the management of parameter and variable names, 
instruments identification and measurement units

MI and ICES
• To build some degree of interoperability between ICES vocabs and 

the NVS - focus on parameters, chemical substances, and matrices
CEH, BGS, PDC(BAS), CEDA(BADC)
• Will explore areas of collaboration between the 4 data centres for 

vocab services and identify requirements to support NERC Data 
Centre Integration



Thank you
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The P01 PUV and its semantic model
- Deliver a practical solution for data mark-up in data files and databases
- Able to deal with the complexity with minimum loss of essential 

information
- New codes can be created fairly easily (by BODC staff or users who 

understand the model) by re-using existing concepts or creating new 
ones. 

- It allows the capture of fine-grain information about a data value in a 
single header field.

- Annotating data with controlled vocabularies is time-consuming and 
standardized fine-grain annotation ensures optimum re-use of the data 
because aggregation is always an option.

- It will become particularly powerful when coupled with more formal or 
higher level ontologies and terminology resources like O&M/SOSA, 
ENVO or schema.org, and authoritative thesauri 

- Data tagged with P01 codes will benefit from this
- But it does require strong gatekeeping and governance
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