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Poll
• Have you already published data?

– Yes
– No

• How did you publish data? 
– Data repository
– Journal supplement
– In the paper

• Which data repository did you choose?
– PANGAEA
– GFZ Data Services
– Zenodo
– Institutional repository
– other



Outline: Introduction to data publications

1. Open data and policies

2. Data Repositories

3. What do I need for a data publication

4. GFZ Data Services – profile of a domain repository

5. Persistent Identifier in data publications



Why are we speaking open data at all?

https://www.youtube.com/watch?v=N2zK3sAtr-4

https://www.youtube.com/watch?v=N2zK3sAtr-4


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


FAIR Principles - Guiding Principles for Findable, Accessible, 
Interoperable and Re-usable Data

Findable –
Data Discovery Accessible Interoperable Reusable

Metadata for data
discovey in public domain

Data is accessible by
humans and machines Open formats Data rights and licences

Metadata catalogues of
data repositories Standard protocols Machine executable

metadata standards
Full record on data
provenance

Metadata harvesting by
data portals Authorisation Consistent vocabulary/ 

ontology
rich metadata enabling to
link data with other
sourcesPersistent Identifier Documented workflows

Data citation

FAIR for Machines as well as for People

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

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


Scientific 
Recognition

Archiving and 
Access

Citability and
Publication

Licenses

Research Data 
Infrastructure

Qualification

Implementation

Responsibility

Open Research Data @ GFZ

(March 2016)

Recommendation: 
data/software
publications with DOI

Recommendation: 
Open Licences
(CC, Open Source)
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COPDESS @ AGU 2014

Hanson et al. (2015,  https://doi.org/10.1029/2015EO022207) and www.copdess.org

2015

“Scholarly publication is a key high-value entry point in 
making data available, open, discoverable, and usable. 
Most publishers have statements related to the inclusion 
or release of data as part of publication, recognizing that 
inclusion of the full data enhances the value and is part 
of the integrity of the research. Unfortunately, the vast 
majority of data submitted along with publications are in 
formats and forms of storage that makes discovery and 
reuse difficult or impossible.”

https://doi.org/10.1029/2015EO022207
http://www.copdess.org/


2015: Data Publications are citable in research articles (COPDESS Statement of Commitment)

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 

http://www.copdess.org/statement-of-commitment/
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http://www.copdess.org/enabling-fair-data-project/ and Stall, et al. (2018), Eos, 99, https://doi.org/10.1029/2018EO109301

From the Enabling FAIR Data Commitment Statement:
• Direct all core research outputs (data, software, samples 

and sample metadata) to trusted repositories.
– Supplements will no longer be primary “archive” for 

data. 
– Data are cited via persistent identifier

“By leveraging the FAIR principles this emerging community 
is working together to ensure that data, physical samples, 
and software are treated as first-class research products to 
to open new opportunities for ESES research.”  (Stall, et. al., 2018)

Follow-on COPDESS: the „Enabling FAIR Data project“

http://www.copdess.org/enabling-fair-data-project/
https://doi.org/10.1029/2018EO109301


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?



How and where can I publish my data?



Data Publications – best practice for FAIR sharing data

Publication of datasets as individual publications (with assigned
persistent Identifier; DOI) through data repositories



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; DOI) through data repositories



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

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



Example Data Description: Before (= without template)

Data Description
Stimulation data for each of the analyzed EGS projects.
The are provided in tabular form (CSV). The file names indiate the project.
Definition of columns in the data tables (also in the header of the data):

- V = Cumulative injected volume (m³) - Ehyd = Applied hydraulic energy (J) - MaxM0 = Maximum observed 
seismic moment (Nm) - CumM0 = Cumulative seismic moment (Nm) - IE = Injection efficiency (-)



Example Data Description: After (= with the template)
1. Licence
2. Citation
3. Data Description
The here provided data are part of a broader analysis of past and present stimulation projects, revealing 
that the temporal evolution and growth of maximum observed moment magnitudes may be linked directly 
to the injected fluid volume and hydraulic energy. Analyzed projects include the most prominent European 
Enhanced Geothermal System (EGS) projects in Basel, Switzerland (BAS) and Soultz-sous-Forêts (STZ), 
France. In Soultz, three different stimulations over the course of 10 years were performed in different wells 
and different depths. Therefore, we differentiate between the injections in 1993 (STZ93), 2000 (STZ00), and 
in 2003 (STZ03). We also included the deepest EGS Project to date (St1), located in Helsinki, Finland […]
For each project the cumulative volume injected is provided along with the applied hydraulic energy, 
maximum observed seismic moment, cumulative seismic moment, and injection efficiency as tab separated 
ASCII files with the .csv extension. All stimulation files are combined into a single .zip archive. More details 
on processing steps and references herein can be found in the accompanying data description.

3.1 Data Processing

4. File Description 
4.1 File inventory …. 4.2. File naming convention  ….. 4.3 Description of data tables….

5. References

4 pages, including references



GFZ Data Reports/ Technical Reports

First Data Report published in 2011: 
persistently online accessible and citable 
with DOI
GFZ Data Reports/ Technical Reports: 
• Flexible format for: “enhanced” data or 

software description, field guides 
• standardised templates for each 

discipline/ project (ICDP, EnMAP)
• internal review by domain experts
• Project-specific design if required



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/


Break – do you have any question so far?



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
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, …

• Data description
templates and reports

• Online metadata editor

GFZ Data Services: Research Data Repository

in prep



GFZ Data Services: Profile

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  



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-
dardize 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: http://pmd.gfz-potsdam.de/panmetaworks/ 
review/d5e90191aeefd0632ed35813dd442e186ad1
187ad892f3d3ff968bd4716eb472/

• 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

Required by publishers that signed the Enabling
FAIR Data Committment Statement

ENABLING FAIR DATA PROJECT

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



Special Features: Versioning
http://doi.org/10.5880/icgem.2016.004

old version

http://doi.org/10.5880/icgem.2016.008

new version



Special Features: Moratorium Period

(R) Restricted data

• Data discovery and 
citation possible: 
DOI is registered and 
metadata online

• Data access restricted
during moratorium
period

• Free data access after 
the end of the
moratorium period



DOIs for SoftwareDownload 
static version

documentation

paper

Open source licence



IGSN – International Geo 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 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



papers

data

sample

Data publicationSample description

PIDs connect 
everything FAIR

PIDs and the provenance of research outcome



Linking papers, data, samples, …
DataCite related Identifier

Scientific Paper

Data

SampleData 
Report



“interoperability framework for exchanging 
information about the links between 

scholarly literature and data”

Credit: Wouter Haak, Elsevier

Scholix: linking data with papers



The classical approach (before Scholix)

data publication in 2016

Data: http://doi.org/10.5880/GFZ.4.1.2016.007, Paper: https://doi.org/10.1016/j.epsl.2010.12.002



The classical approach (before Scholix)

data publication in 2016

Data: http://doi.org/10.5880/GFZ.4.1.2016.007, Paper: https://doi.org/10.1016/j.epsl.2010.12.002

Is not possible to add the
citation of the dataset to the
paper 5 years after publishing

paper published in 2011



New possibilities for cross-linking data and papers

data publication in 2016

new

paper published in 2011

Data: http://doi.org/10.5880/GFZ.4.1.2016.007, 
Paper: https://doi.org/10.1016/j.epsl.2010.12.002
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