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GFZ German Research Centre for Geosciences

• National lab for solid Earth geosciences 
in Potsdam and part of the Helmholtz 
Association, Germany‘s largest scientific 
organisation

• ~1200 employees

• ”from space to the Earth‘s core“

• The development and maintenance of 
data systems is an essential pillar of 
GFZ activities and service for the 
scientific community



Data at GFZ: satellites, global networks, observatories …

…to long tail
data



Scientific 
Recognition

Archiving and 
Access

Citability and
Publication

Licences

Research Data 
Infrastructure

Qualification

Implementation

Responsibility

Open Research Data @ GFZ

(March 2016)

Recommendation: 
Data/Software 
publications with DOI

Recommendation: 
Open Licences
(CC, Open Source)

FAIR Prinzipien

Findable

Accessible

Interoperable

Reusable

FAIR Prinzipien



Best Practice: Data Publication

Data Repositories:
• permanent archives

and access point to
research data

• Open Access
• disciplinary, institu-

tional, general
• persistent identifier

(ideally DOI)

• Findable: integration of standardised metadata in external

data portals (e.g. DataCite, EUDAT B2Find) 

• Accessible: persistent data storage and access guaranteed

by the publisher (= data repository)

• Documented: with metadata for discovery and reuse

• Citable: DOI-referenced datasets are citable just as journal

articles ( credit for the researcher) 

Publication of datasets as individual publications (with assigned

persistent Identifier; DOI) through data repositories



Data Publications are citable in research articles (COPDESS Statement of Committment)

Coalition on Publishing Data in the Earth and Space Sciences

http://www.copdess.org/statement-of-commitment/

STATEMENT OF COMMITMENT
(January 2015)

• data should be stored in appropriate domain 
repositories.

• citations of data sets should be included within 
reference lists.

• include in research papers concise data 
availability statements.

• links to data sets in publications and 
corresponding links to journals in data facilities 



GFZ Data Services

• Research Data Repository for the
Geosciences domain

• DOIs for data and software

• Optional: Data description via Data 
Reports (DOI, internally reviewed)

• OAI-PMH Interface

• Data: real-time data streams (e.g. 
seismic waveforms, climate stations, 
observatories), tables, maps, model
data (input/ output data of climate
models, analogue and numerical
modelling data), data products, ….



Data access via DOI Landing Pages

http://doi.org/10.5880/
GFZ.4.1.2016.007)  

• Citation information
• PIDs: ORCID, Fundref
• Contributors listed
• Controlled

Vocabularies: 
NASA GCMD Science 
Keywords, GeoSciML....

• XML metadata for
download: 
ISO19115, DataCite, 
.dif, Dublin Core

• Related References 
to papers, reports, 
data, software, IGSN

• Map



• DOI Services for ICGEM, IGETS (IAG), partner institutes, large 
collaborative projects Organisation in Data Centres

• Project-specific layout of DOI Landing Pages

DOI Services/ Datacentres



IGSN - International Geo Sample Number

• Globally unique identifier for 
physical samples and materials

• Central registration based on the 
Handle system 

• QR Code on the sample

• Online sample description online via 
IGSN Landing Pages/ catalogue

• IGSN citation in papers possible

http://igsn.org/ICDP5054EX2Z501



What is Metadata?

NISO Primer (2017) Understanding Metadata: 
https://groups.niso.org/apps/group_public/download.php/17443/understanding-metadata

Metadata is „data about data“ or „information about information“



Descriptive Metadata

Descriptive Metadata types: 

– Contextual Metadata: e.g. transfer function, instruments used, processing

steps, resolution (header, readme, data report, data paper, etc.)

 highly variable between the disciplines but key information for data reuse

– Metadata for Data Discovery

Who? What? When? Where? Why? 

 essential for data discovery, DOI registration, etc.: international standards/ 

schemes across all disciplines Data Portals, Repositories



Metadaten Schemata

Dublin Core – kleinster gemeinsamer Nenner

Maschinen-lesbar!! 

DataCite – „erweitertes“ Dublin Core Schema

ISO 19115/19139 – super für Geospatial Data



Ergänzung: kontrollierte Vokabularien

• Jedes Schema ist ein Kompromiss mit individuellen Stärken und 
Schwächen

• Schemas gibt es vor allem für Data Discovery (Titel, Autor, Jahr, 
Identifier, spatial domain, related identifier …  interdisziplinär)

• Ergänzung von disziplinärem Kontext durch Integration von 
kontrollierten Vokabularien



GFZ Metadata Editor (Java Script „translator“)

Access via: http://dataservices.gfz-potsdam.de/portal/about.html „Publishing step by step“

XML (Extensible 
Markup Language): 
Metadata
exchange format



GFZ Metadata Editor (Java Script „translator“)

Access via: http://dataservices.gfz-potsdam.de/portal/about.html „Publishing step by step“

„Special“ Features: 

• Interactive map

• ORCID and
Fundref

• Controlled
vocabularies

• Multiple 
affiliations for
authors

Output: 
Standardised XML 
files (Datacite, ISO 
19115, NASA GCMD 
DIF, Dublin Core)

GFZ Data Services 
Metadata Catalogue

EPOS, B2FIND. 
ENVRIplus, etc.



Controlled Vocabularies in the Metadata Editor

NASA Global Change Master 
Directory (GCMD) Keywords

Example: EARTH SCIENCE > SOLID EARTH > TECTONICS 
> VOLCANIC ACTIVITY > ERUPTION DYNAMICS

INPRIRE ISO 19115 Keywords

GeoSciML: Geoscience Vocabularies 
for Linked Data

RDF-Version



Harvesting: OAI-PMH Schnittstelle

http://doidb.wdc-terra.org/oaip/oai?verb=ListRecords&metadataPrefix=datacite

• Austausch von Metadaten für 
Sichtbarkeit in externen 
Katalogen 

• Im Jahr 2000 standardisiert 
und einfach gehalten

• Benötigt Identifier und XML-
Metadaten 

• Pro ID beliebige Metadaten, 
aber mindestens Dublin Core 

• Inkrementelles Harvesting: 
"Änderungen seit gestern" 



conclusions

• Metadaten haben verschiedenen Einsatzzweck

• Konsens was auf welcher Granularität beschrieben wird, dafür ID vergeben (z.B. DOI 
für Daten)

• Metadaten dieser ID zuordnen

• Viele Kataloge basieren auf Dublin Core  Mapping zu einfachen Schemas 

• Verschlagwortung über Vokabularien 

• Schema.org  Von Google et al erkennbar

Thank you for your attention!!

kirsten.elger@gfz-potsdam.de
http://dataservices.gfz-potsdam.de


