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Vocabulary Broker for Open Science
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Ryōan-ji stone water basin



http://wdcosf.kugi.kyoto-u.ac.jp/resources/gcmd-204b482b-449b-42c9-a5bb-f6da42bee3a4/

http://wdcosf.kugi.kyoto-u.ac.jp

http://wdcosf.kugi.kyoto-u.ac.jp/resources/gcmd-204b482b-449b-42c9-a5bb-f6da42bee3a4/
http://wdcosf.kugi.kyoto-u.ac.jp
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IUGONET Metadata DB Portal

Information model & resources 
•  ISDC ontology network 
•  Keyword vocabularies 
•  GFZ RDF+RDB data, LOD data 
Technical implementation 
•  Drupal CMS, Virtuoso Triple Store 
•  Open Semantic Framework OSF

Resources 
• Geodetic data 
• Magnetic field data 
• Atmosphere data

Domain 
Ontology 
Merging

Terminological 
Ontology 
Merging

LOD*

*Linked open Data 
http://lod-cloud.net/

GFZ ISDC Drupal 7 proof of concept

• GCMD Keywords 
• GEMET 
• SPASE 
• PDS 
• IVOA

• FOAF 
• BIBO 
• GeoNames  
• dbPedia  
• SPASE

EU 7th framework project

Objectives 
• Platform to integrate data from          
  thermosphere, ionosphere,   
  plasmasphere & magnetosphere 
• Provide unique access to   
  scientific near-earth space data 
• Offer Web-based applications  
  and services

Japanese e-science project

www.espas-fp7.eu

Project 
• Inter-university Upper atmosphere 
  Global Observation NETwork* 
Objectives 
• creation of a Metadata DataBase of 
  ground-based observations of the 
  upper atmosphere

www.iugonet.org

http://lod-cloud.net/
http://www.espas-fp7.eu/
http://www.iugonet.org/
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Global Change Master Directory (GCMD) Keywords

▪ Earth Science
▪ Earth Science Services
▪ Data Centers
▪ Projects
▪ Instruments/Sensors
▪ Platforms/Sources

▪ Locations
▪ Horizontal Data Resolution
▪ Vertical Data Resolution
▪ Temporal Data Resolution
▪ URL Content Types
▪ Chronostratigraphic Units

Keyword

Categories

https://earthdata.nasa.gov/about/gcmd/global-change-master-directory-gcmd-keywords

http://gcmd.nasa.gov/KeywordSearch/Keywords.do?Portal=GCMD&KeywordPath=Parameters|Home&MetadataType=0&Columns=0

https://earthdata.nasa.gov/about/gcmd/global-change-master-directory-gcmd-keywords
http://gcmd.nasa.gov/KeywordSearch/Keywords.do?Portal=GCMD&KeywordPath=Parameters%7CHome&MetadataType=0&Columns=0


*SPASE „allowed values“ Classification

*A Space and Solar Physics Data Model 
 from the SPASE Consortium 
 Version: 2.2.2 
 Release Date: 2011-02-27 
 Document Generated: 2012-Feb-28 Top Concept

Concepts 
(hierarchically 
 structured)

Transferred into 
SKOS standard



http://espas.spaceweatherservices.com

http://espas.spaceweatherservices.com


http://astrothesaurus.org/thesaurus/hierarchical-browse/

http://astrothesaurus.org/thesaurus/hierarchical-browse/
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Thesauri* Standard

http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?csnumber=7776

*Controlled vocabulary connected by relations 
for indexing, tagging and information retrieval

Information Retrieval

Interoperability with other Vocabularies

http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?csnumber=7776
http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?csnumber=7776


SKOS Namespace and Vocab.

• Namespace URI 
– http://www.w3.org/2004/02/skos/core# 

• Vocabulary (excerpt) 
– skos:Concept  (idea, notion, term) 
– skos:definition  (definition) 
– skos:broader  (broader term) 
– skos:narrower  (nearer term) 
– skos:prefLabel  (preferred string) 
– skos:altLabel  (alternate string)   
– skos:related  (related term (RT)) 
– skos:exactMatch (RT in different concept schemes) 
– skos:closeMatch (RT in different concept schemes)

http://www.w3.org/2004/02/skos/core


SPASE “allowed values” <=> ESPAS ontology 
(Collaboration project between ESPAS and IUGONET)

ESPAS Instrument Type

iugonet:Imager  

  
        owl:closeMatch  

   
 espas:Imager Instrument 
     espas:Optical Imager 
          espas:All-sky Camera

RDF + OWL + SKOS

IUGONET

ESPAS SKOS 
resource browser: 
espas.spaceweatherservices.com

http://espas.spaceweatherservices.com/index.php


Protégé ontology editor, V 4.3



„Magnetic Field“ concept relationships and dependencies 
in SPASE and ESPAS terminological ontologies

SPASE Vocab.ESPAS Vocab.

skos:closeMatch

ESPAS
Portal

IUGONET
Portal



• ISO 25964-1:2011 - 
Thesauri for information 
retrieval 

• Merging of SKOS Thesauri  
• Ontology Matching method 

– syntactic diffs 
– conceptual diffs 
– semiotic diffs 
– terminological diffs 

• Pre-Integration (stop words, 
normalization (diacritical 
marks, upper and lower 
case, stemming) 

• Lexical analysis (substring 
comparison, N-Gramm 
similarity, Term signature) 

• Structural analysis(Child or 
parent match technique) 

• Entity based analysis

SKOS
thesauri
merger
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http://wdcosf.kugi.kyoto-u.ac.jp/resources/gcmd-204b482b-449b-42c9-a5bb-f6da42bee3a4/

http://wdcosf.kugi.kyoto-u.ac.jp/resources/gcmd-204b482b-449b-42c9-a5bb-f6da42bee3a4/


D2RQ for mashup of RDBMS with Triple Stores

IUGONET
Metadata

Vocabulary Broker

WDS Vocabulary Broker Service



Applications

• Mashup of near earth space data systems and server, 
e.g. IUGONET, ESPAS, GFZ ISDC 

• Inferring of new cross-domain and trans-disciplinary 
relationships between geo and space physics phenomena 

• Cross-domain mashup of scientific data, appropriate 
publications and applications 

• Integration of scientific and societal data resources for 
disaster management and decision support objectives 
• e.g. impact studies of space climate and space 

weather changes to Global Warming and derived 
challenges for development of future society 

• Usage of scientific data, methods and publication for 
educational purposes 

• ...

Demo => http://wdcosf.kugi.kyoto-u.ac.jp

http://wdcosf.kugi.kyoto-u.ac.jp


Thank you, Questions?        

ありがとうございました。
質問が  ありますか。
berndritschel@yahoo.de

Beware of fake news.

Johann Wolfgang von Goethe

(1749-1832)

None are more
hopelessly

enslaved than
those who

falsely believe
they are free.

mailto:berndritschel@yahoo.de

