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Open data – an international request

Guidelines on 
handling of research data

 following the
FAIR Principles* 
for Research Data 
Management

FAIR Prinzipien

Findable

Accessible

Interoperable

Reusable

FAIR Principles

Berlin Declaration on Open Access to Knowledge  in 
the Sciences and Humanities (2003): „Open access 
contributions include original scientific research results, 
raw data and metadata, source materials, digital 
representations of pictorial and graphical materials and 
scholarly multimedia materials.”

*Wilkinson et al., 2016 https://doi.org/10.1038/sdata.2016.18

https://doi.org/10.1038/sdata.2016.18


• Research data includes measurement data, laboratory values, audiovisual information, texts, survey or 
observation data, methodological test procedures and questionnaires. Compilations and simulations 
can likewise constitute a key outcome of academic research and are therefore also included under the 
term research data

• DFG expects research projects to include a description of how research data is handled. The 
description should be based on the checklist for handling research data. The recommendation is that 
contact should be established as early as possible during the project planning phase with a research 
data centre or repository where the research data can be deposited.

• Making research data available, developing methods and standards and building data infrastructures 
are important contributions to the re-use of research findings as well as integrated part of the good 
research practice and should be listed as part of a researcher’s preliminary work or academic profile.

https://www.dfg.de/en/research_funding/principles_dfg_funding/research_data/index.html

Handling of Research Data

 DFG promotes Open Access papers, open data, open source software



Publisher/Journal requirements for Open Science

AGU requires that the underlying data needed to understand, 
evaluate, and build upon the reported research be available 
at the time of peer review and publication. Additionally, 
authors should make available software that has a significant 
impact on the research. This entails:
1. Depositing the data and software in a community 

accepted, trusted repository, as appropriate, and 
preferably with a DOI

2. Including an Availability Statement as a separate 
paragraph in the Open Research section explaining to the 
reader where and how to access the data and software

3. And including citation(s) to the deposited data and 
software, in the Reference Section.

Reporting standards and availability of 
data, materials, code and protocols

An inherent principle of publication is that others 
should be able to replicate and build upon the authors' 
published claims. A condition of publication in a Nature 
Portfolio journal is that authors are required to make 
materials, data, code, and associated protocols 
promptly available to readers without undue 
qualifications. Any restrictions on the availability of 
materials or information must be disclosed to the 
editors at the time of submission. Any restrictions must
also be disclosed in the submitted manuscript.

https://www.agu.org/Publish-with-AGU/Publish/Author-Resources/Data-and-Software-for-Authors#repository
https://www.agu.org/Publish-with-AGU/Publish/Author-Resources/Data-and-Software-for-Authors#availability
https://www.agu.org/Publish-with-AGU/Publish/Author-Resources/Data-and-Software-for-Authors#citation


Publication of datasets as individual publications (with assigned
persistent Identifier, e.g., DOI) through research data repositories

Data Publications – best practice for FAIR sharing data



Research Data Repositories

• Permanent archives and access
points to research data

• institutional, general, domain
• Ideally open access
• persistent identifier (ideally DOI)

“Domain repositories: These repositories provide quality and standards [for their 
domain], enriching and organizing data from multiple sources to facilitate new 
discoveries. They are in many ways the best stewards of the data but are not 
currently well connected with most publishers, and many data are thus not finding 
their proper home.”

Hanson et al.(2015) Eos, 96, https://doi.org/10.1029/2015EO022207

https://doi.org/10.1029/2015EO022207


Data Publications – best practice for FAIR sharing data

• Findable: integration of standardised machine readable metadata in 
external data portals (e.g. DataCite, B2Find, Google Dataset Search) 

• Accessible: via DOI, persistent data storage and access guaranteed by
the publisher (= data repository)

• Documented: with metadata for discovery and reuse curation

• Citable: DOI-referenced datasets are citable just as journal articles
( credit for researcher and institution) 

Publication of datasets as individual publications (with assigned
persistent Identifier, e.g., DOI) through domain repositories



1. Citation in 
the text

Citation of Dataset-DOIs

2. Full reference with DOI 
in the References

3. Data access via DOI
Link to paper

How do I cite 
a dataset?



What do I need for a data publication?

• Data
• Metadata



Contextual Metadata

Data Articles/ 
Reports

highly variable 
between the

disciplines but key
information for

data reuse



Metadata for data discovery: example DOI Landing Page 

title citation

description/abstract

spatial coverage

related work

download data

Typical metdata standards
for data discovery: 
DataCite, ISO19115, 
Dublin Core

Essential for data
discovery, DOI 

registration, etc: 
international 

standards across all 
disciplines

keywords/control-
led vocabularies

authors/ ORCID
key paper



Tools for data publications by GFZ Data Services

1. Discovery Metadata: via GFZ Metadata Editor



Access via: https://dataservices.gfz-potsdam.de/portal/  Submit Metadata

Output: XML 
(Extensible 
Markup 
Language): 
Metadata
exchange format

Input: provided
by researchers

GFZ Metadata Editor (Java Script „translator“)

https://dataservices.gfz-potsdam.de/portal/


„Special“ Features: 
• Interactive map
• Searchable

vocabulary lists

Access via: https://dataservices.gfz-potsdam.de/portal/  Submit Metadata

Input: 
provided by
researchers

Standardised API

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

DOI Landing Pages

GFZ Metadata Editor (Java Script „translator“)

Data Catalogue

https://dataservices.gfz-potsdam.de/portal/


1. Discovery Metadata: via GFZ Metadata Editor

2. Contextual Metadata: via Data Description Templates 

(or data reports)

Tools for data publications by GFZ Data Services



Data Description Templates

• Many users are unaware of what a 
data publication represents and 
what to include in description

• Increase the quality of metadata
• Reduces curation workload
• Uniform format aids comprehension

 Template via gfzpublic
(https://gfzpublic.gfz-
potsdam.de/pubman/item/item_5007103)

1. Licence
2. Citation
3. Data Description

• Sampling method
• Analytical procedure
• Data processing

4. File description
• File inventory 
• File naming convention
• Description of data tables

5. References



1. Discovery Metadata: via GFZ Metadata Editor

2. Contextual Metadata: via Data Description 

Templates (or data reports)

3. Data Discovery and access via the Data Portal

https://dataservices.gfz-potsdam.de

Tools for data publications by GFZ Data Services

https://dataservices.gfz-potsdam.de/


https://dataservices.gfz-potsdam.de

Profile
• Domain repository for the

Geosciences since 2006
• DOIs for Data and software
• Data: real-time data 

streams, tables, maps, 
model data, …

• Online metadata editor
• Data description templates
• Data curation by domain

scientists

GFZ Data Services

FAIR data
• International metadata

standards (human & 
machine readable)

• Controlled vocabularies
for „rich“ metadata

• PIDs

• Open Licences for data
and software

• OAI-PMH interface
• schema.org  Google 

Dataset Search

in prep



Focus:
1. curation of long-tail data 

long-tail data: small in size, highly 
variable, difficult to stan-
dardize and curate. But 
represent large portion 
of total research data  

GFZ Data Services: Profile



Focus:
1. curation of long-tail data 
2. DOI minting services for global monitoring 

networks/observatories in geodesy and 
geophysics and collaborative projects. 

long-tail data: small in size, highly 
variable, difficult to stan-
dardise and curate. But 
represent large portion 
of total research data  

Different layouts for DOI Landing Pages

GFZ Data Services: Profile



Special Features: „Data in Review“ Links

• Link: https://dataservices.gfz-
potsdam.de/panmetaworks/review/9c5de649b6b3
0c588f9fecad56a1c71dd56d1fb4f68ada89b934000
2ff84abb7/

• Allows access to still unregistered data
(for review purposes)

• DOI is reserved and citable

• Data can still be changed

• DOI registration when paper is accepted

JOURNAL REQUIREMENTS

Please inform GFZ Data 
Services when a paper is
accepted and send the DOI 
of the paper once known.



IGSN – International Generic Sample Number
• Globally unique identifier for 

physical samples and materials

• Closing the last gap for the full 
provenance of research results

• IGSN links to the online sample 
description 
(link, QR Code)

• For individual and hierarchical 
samples (e.g. drilling projects)

• IGSN are citable in papers and 
data publications

http://igsn.org/ICDP5054EX2Z501



Persistent Identifier (PID) in data publications

for data, software, 
cross-references to
related work

uniquely identifying
persons

New PID for Institutions

List of funders with DOIs
PID for physical samples, 
cross references to
samples underlying
measurements

https://doi.org/10.5880/fidgeo.2021.049 (Data) 

https://igsn.org/GFFJH00AD (Rock sample)

https://orcid.org/0000-0002-1890-3940 (Max Wilke)

http://doi.org/10.13039/501100001659 (DFG)

https://ror.org/03bnmw459 (Potsdam University)

 PIDS ARE RESOLVABLE AND MACHINE-READABLE

https://doi.org/10.5880/fidgeo.2021.049
https://igsn.org/GFFJH00AD
https://orcid.org/0000-0002-1890-3940
http://doi.org/10.13039/501100001659
https://ror.org/03bnmw459


papers

data

sample

Data publicationSample description

PIDs connect 
everything FAIR

PIDs and the provenance of research outcome



DOME and GFZ Data Services?

• DFG Requirement: Open Science

• Data publications timely correlated 
with Papers

• DOME Datacentre and Layout

• Examples for each data type (data 
description templates and meta-
data element)

• Data tables aligned with intern. 
standards (OneGeochemistry, 
Georoc, EarthChem)

 Long-term data availablity and access granted by GFZ Data Services
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