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NERC overview
• Main UK body for funding 

research, training, knowledge 
exchange in environmental 
sciences

• Annual budget £370m
• Covers atmosphere, earth, 

terrestrial, aquatic sciences
• Research ships and aircraft, 

satellite technology



The ‘NERC SDI’
Data centre Thematic focus

National Geoscience Data Centre (BGS) Earth sciences

British Atmospheric Data Centre Atmospheric science

NERC Earth Observation Data Centre Earth observation

British Oceanographic Data Centre Marine science

Antarctic Environmental Data Centre Polar science

Environmental Information Data Centre Terrestrial & freshwater science, 
Hydrology and Bioinformatics
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The ‘NERC SDI’

A geospatial dataset …

…consists of 
features and 
related objects…

…in a defined logical 
structure …

…delivered through 
services …

…and described by 
metadata .

ISO 19101
Domain Reference Model



Metadata – NERC Discovery Service
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<SOAP-ENV:Envelope xmlns:SOAP-
ENV="http://schemas.xmlsoap.org/soap/envelope/" >

<SOAP-ENV:Header/>
<SOAP-ENV:Body>

<doSearch xmlns ="urn:DiscoveryServiceAPI" >
<term> benthos </term>
<termType> fullText </termType>
<BoundingBox>

<LimitNorth> 60</LimitNorth>
<LimitSouth> 10</LimitSouth>
<LimitWest> -30</LimitWest>
<LimitEast> 70</LimitEast>

</BoundingBox>
</doSearch>

</SOAP-ENV:Body>
</SOAP-ENV:Envelope>

3: Response 
received from 

Discovery 
Service

<soapenv:Envelope xmlns:soapenv ="http://schemas.xmlsoap.org/soap/envelope/" >
<soapenv:Body>

<doSearchReturn xmlns ="urn:DiscoveryServiceAPI" >
<status> true </status>
<statusMessage> Success </statusMessage>
<resultId> 0</resultId>
<hits> 3</hits>
<documents>

<document> dassh.ac.uk__MDIP__MRMLN00100000036.xml </document>
<document> ndg.noc.soton.ac.uk__DIF__NOCSDAT349.xml </document>
<document> grid.bodc.nerc.ac.uk__DIF__EDMED1048099.xml </document>

</documents>
</doSearchReturn>

</soapenv:Body>
</soapenv:Envelope>



Metadata – NERC Discovery Service

• Currently repurposed for different 
community portals:

– NERC DataGrid
• http://ndg.nerc.ac.uk/discovery

– Marine Environmental Data & Information 
Network (MEDIN)

• http://www.oceannet.org/data_discovery_portal/

– NERC Environmental Data Portal
• http://www.edp.nerc.ac.uk/



Metadata – ISO 19115

• ‘Directory Interchange Format’ (DIF)
– from Global Change Master Directory 

(GCMD)
– very widely used metadata format for 

environmental science

• NERC-developed mapping enables 
standards migration



Data
• GeoSciML
• GML (ISO 19136) application schema 

for geosciences



Data
• CSML
• GML (ISO 19136) application schema 

for climate sciences (met, ocean)



Data

«FeatureType»
Observation

+ metadata:  MD_Metadata [0..1]
+ samplingTime:  TM_Object
+ resultTime:  TM_Object [0..1]
+ resultQuality:  DQ_Element [0..1]
+ parameter:  Any [0..*]

constraints
{observedProperty must be member or component 
of member of featureOfInterest}
{procedure must be suitable for observedProperty}
{result type must be suitable for observedProperty}

«FeatureType»
Process

«FeatureType»
AnyFeature

«type»
Any

{n}

PropertyType

«metaclass»
GF_FeatureType

{n}

+ defini tion:  CharacterString
+ isAbstract:  Boolean = false
+ typeName:  LocalName [0..1]

«metaclass»
GF_PropertyType

{n}

+ defini tion:  CharacterString
+ memberName:  LocalName

«FeatureType»
Observ ationCollection

member

1..*

generatedObservation

0..*

procedure1

propertyValueProvider

0..*

featureOfInterest
1

result

observedProperty

1

«instanceOf»

1

carrierOfCharacteristics 0..*

«instanceOf»

ISO/DIS 19156:
“Geographic 
information –
Observations and 
measurements”

NERC on Editing 
Committee

An Observation is an action whose result is an 
estimate of the value of some Property of the Feature-
of-interest , obtained using a specified Procedure



Data

• Geography Markup Language (ISO 19136)
– numerous NERC Change Requests:

• irregular grids (ref. ISO 19123)
• efficient multi-points (ref. ISO 19107)
• parametric CRS (ref. ISO 19111-2)
• coverage rangeType (ref. ISO 19123)
• spatiotemporal support (ref. ISO 19111)



Services

• NERC Discovery Service
– seen earlier

– harvests metadata from multiple providers
– supports diverse portal front-ends

– being re-used (e.g. MEDIN)



Services
• Download service

– Web Feature Service (ISO 19142)

– used with GeoSciML, CSML

– demonstrated use for gridded 
meteorological data !

• http://epubs.cclrc.ac.uk/work-details?w=49662
• http://epubs.cclrc.ac.uk/work-details?w=50214



Services

• Download service
– OGC Web Coverage Service

– moving to GML model
– demonstrated GML used together with coverage 

(raster) data, based on NERC research
• http://epubs.cclrc.ac.uk/work-details?w=50738

– basis of INSPIRE encoding for file-based data
• ref. D2.7 Annex C, 

http://inspire.jrc.ec.europa.eu/documents/Data_Specificat
ions/D2.7_v3.1.pdf



Services
• View service

– Web Map Service (ISO 19128)

– deployed by various NERC providers
• ESSC, BADC, BGS, AEDC, ...

– ESSC has developed Java ncWMS for met/ocean data



Services

• View service

BADC and 
BGS data 
overlaid in 
INSPIRE 
geoportal...



Standards activities
• BSi IST/36

– ISO TC211 geo standards

• GML Standards Working Group
– developing next version of GML (ISO 19136)

• WCS Standards Working Group
– developing next version of Web Coverage Service (potential 

ISO NWIP)

• ISO 19156 Editing Committee
– ‘Observations and Measurements’ model

• ISO 19111-2
– new standard for non-length based coordinates



UK/EU SDI activities

• INSPIRE
– ‘Data and Service Sharing’ Drafting Team
– ‘Data Specifications’ Drafting Team
– ‘Hydrology’ Thematic Working Group

• UK Location Strategy, member of:
– Location Council
– Location Information Interoperability Board

• ERFF Observations Framework
– data model/conceptual design



NERC is a world leader in the 
application of geospatial standards to 

environmental data...

Andrew Woolf: andrew.woolf@stfc.ac.uk

http://www.geoconnexion.com/uploads/nerc_intv8i2.pdf


