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Technical „Highlights“
• International metadata standards

(human & machine readable)
• Vocabularies for „rich“ metadata
• PIDs (DOI, ORCiD, Fundref, IGSN)
• Open Licences for data

and software
• OAI-PMH interface
• schema.org  Google Dataset Search

Profile
• Domain repository for

the Geosciences
• DOIs for Data and 

Software
• Data: real-time data 

streams (observational 
data), tables, maps, 
model data, …

• Data reports optional 
(internal review)

Profile

Layout
New Website

https://dataservices.gfz-potsdam.de
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DOMAIN REPOSITORY FOR GEOSCIENCES DATA

LONG TAIL DATA

LONG TAIL DATA GLOBAL NETWORKS, SERVICES, PROJECTS

GFZ Data Services is a domain repository for geosciences data since 2004. It has a focus on 
the curation of long-tail data on one hand, but also provides DOI minting services for 
several global monitoring networks/observatories in geodesy and geophysics and 
collaborative projects. 
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http://doi.org/10.5880/GFZ.4.1.2016.007  

DOI Landing Pages – data acces:

• Citation and Licence information

• Controlled Vocabularies: 
NASA GCMD Science Keywords, 
GeoSciML

• Related References to papers, 
reports, data, software, IGSNs 
(via PIDs)

• Map

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

• schema.org (JSON LD)
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• Data availability statement
required for articles

• Citation of data in reference
lists allowed by journals

• Recommendation to use
domain repositories

• No data supplements
anymore ( data publication
via repositories)

2015 

2018 

Recent agreements between publishers, repositories,  funders (2015-today)

Signed by
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'Long tail of research data' refers to research data that are 
usually small in size, available in various data formats and 
difficult to standardize in terms of archiving and data 
management. However, not in total size but in quantity, long 
tail data represent a significant portion of research data.
translated from: https://www.forschungsdaten.org/index.php/Long_tail_of_research_data
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1. Author: Metadata submission through the GFZ Metadata Editor. 

Data submission via Email or ftp upload link (provided by GFZ Data 
Services) 

2. Curator (domain scientist and data specialist): Metadata and data 
description: quality control for completeness and consistency

3. Curator: Conversion (if required) and placement of data on GFZ 
Data Services ftp server

4. Curator: Review link issue for proofreading by author or for reviews 
of articles

5. Author: Proofreading

6. Curator: Publication of dataset
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• Development of several DOI

minting services for larger 
projects and international services 
and networks

• Our Data Centers organise data 
publications according to their 
projects, networks or services 
affinity and may have project-
specific landing page designs

• Among others, GFZ Data Services 
caters to several international 
groups, including for IAG Services 
(IGETS, ICGEM, ISG) and 
INTERMAGNET
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GeoSciML: Geoscience Vocabularies 
for Linked Data

ISO 19115/19139 
Keywords

SEARCH FACETTES

Global Change Master 
Directory (GCMD)

USE OF CONTROLLED VOCABULARIES
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Linked open data vocabularies used in the
geosciences enrich our metadata and are used to create search facettes
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Search portal for data and Research Infrastructure at GFZ 
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RI@GFZ

RI@GFZ is the one-stop shop for data and research infrastructures at GFZ. It allows searching for 
disciplines, product categories (data, services, software, infrastructure, people, sections)
and provides structured basic information with links to homepages and data.

Structured description with
links to data
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• Entry point to the data (or scientific software) 

publication process is the GFZ Data Services 
metadata editor. 

• Guidance on preparing and describing data; 
description the data/software publication workflow

• Special services:
• Timing of data publication: For most supplementary 

data to research articles, the publication of the data 
will be timely correlated with the publication of the 
article.

• Review Links: Review links show a preview of the 
future DOI Landing Page with the correct citation (the 
DOI is already reserved and will not change); for 
restricted data access during the review period of 
articles Show me more
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Online Metadata Editor Data description template
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The generation of 
our rich metadata 
is supported by 
an online 
Metadata Editor 
and additional 
data description 
templates.
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„Special“ Features: 

• Interactive map

• ORCID and Fundref

• Controlled
vocabularies

• Multiple 
affiliations for
authors

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

GFZ Data Services 
Metadata Catalogue 
and Landing pages

EPOS, B2FIND, 
ENVRIplus, 
etc.

GFZ Metadata Editor (Java Script „translator“)
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Landing page

XML
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Machine readable metadata standards

• XML metadata in 
DataCite, ISO19115 
standards

• Exchange via OAI-
PMH interface

• Machine-readable
websites

• JSON LD
• Dataset 

Search
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Persistent Identifier used in metadata of 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
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PIDs and the provenance of research outcomes

Data

Report

Papers

Sample

Sample Description Data Publication
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Use of controlled vocabularies in the Metadata Editor

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

INPRIRE ISO 19115 Keywords

GeoSciML: Geoscience Vocabularies 
for Linked Data

RDF-Version

NASA Global Change Master 
Directory (GCMD) Keywords
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IGSN International GeoSample Number

A globally unique and persistent identifier for physical objects in the Earth 
Sciences 

– guaranteed to be unique via a centralized control mechanism (unique name spaces)
– resolves to virtual sample representations (sample metadata profiles) managed at federated IGSN 

Allocating Agents.

Credit: K. Lehnert (IEDA)
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• unambiguously cite and track physical samples on a 

global scale:
– allows previously impossible linking of samples to data 

and publications
– allows previously impossible linking and integration of 

sample-based observations across data systems, and 
– paves the road towards advanced data mining of sample-

based data.
• persistently link to online digital representations of 

samples (landing pages)
– builds a federated global sample catalog.
– are citable in scholarly literature

IGSN Landing Page

Credit: K. Lehnert (IEDA)

IGSNs close the last gap of the full 
provenance of research results
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• established in 2011, registered as non-
profit organization in Germany (IGSN e.V.)

• Members are organizations that want to 
provide registration and catalogue services 
(Allocating Agents)

– currently 15 members, 
– 6 affiliate members and
– 10 active Allocating Agents
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Total = 9,698,229 registered IGSNs

Number of IGSN by Allocating Agent

10 April 2021

https://www.igsn.org/

Credit: K. Lehnert (IEDA)
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How to navigate the form
• This form is used to create metadata according to different standard schema (DataCite 4.0, 

ISO19115, NASA DIF). It relies on cookies to automatically save your entries and retrieve them 
when you return to the site. Using the buttons on the right of the form (1), you can clear the 
form, save and load the metadata in XML format on your hard drive, submit the metadata to our 
curators or check the form for errors.
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Content for download
• Data description template

– commented version
– uncommented version
– data type specific templates when 

available (e.g. for lithospheric 
models, EnMAP reports)

• Data file instructions
• Data publication instructions
• Quick Start Guide
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The Data Readiness Roadmap is a tool to help researchers cope with the challenges of data 
management and helps you navigate the RDM process by outlining RDM practices and 
recommendations along the data life cylce
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GFZ Data 
Services FindLongtail
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RDM Recommendations for students
Show me online
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Back to start
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Data Repositories:
• permanent archives

and access points to 
research data

• Open Access
• disciplinary, 

institutional, 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...
…best practice for FAIR sharing data

Back
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Back

• Link: http://pmd.gfz-
potsdam.de/panmetaworks/ 
review/d5e90191aeefd0632ed35813dd442e186ad
1187ad892f3d3ff968bd4716eb472/

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

• DOI is reserved and citable
• Data can still be changed
• DOI registration when paper is

accepted
• Please inform GFZ Data Services when

a paper is accepted
• Please send the DOI of the paper to

GFZ Data Services
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Back

• 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 Soon available via 
https://dataservices.gfz-
potsdam.de (until then: via Email)

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

More
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Back

More

Example Data Description (before use of template):

Stimulation data for each of the analyzed EGS projects.

The are provided in tabular form (CSV). The file names indate 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 (-)
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Back

Example Data Description (after use of template):
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. Furthermore, we included the fluid-injection experiment from the German 
super deep scientific drilling hole (KTB), two Australian EGS projects, located at Paralana (Para) and the 2003 Cooper 
Basin (CBN) injection, as well as the EGS project near Pohang, South Korea. Finally, we also considered a single well 
injection period at the Berlín geothermal field (BGF), El Salvador, representing the only hydrothermal site considered 
here.
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.
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