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biogeochemical investigations of cold seeps and arctic ecosystems

• 2012 -2019: Data and Project Manager at PANGAEA (MARUM/UniBremen)

• Since 2013: German Federation for Biological Data (GFBio) 

• Since 2019: NFDI4Biodiversity

• Since 2020: PANGAEA Group Leader at the AWI & NFDI4Earth

• ……..
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What is NFDI…
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Data fuels research
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https://upload.wikimedia.org/wikipedia/commons/0/06/DIKW_Pyramid.svg
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Research Funding in DE
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90 Billion €

http://www.dfg.de/sites/foerderatlas2018

http://www.dfg.de/sites/foerderatlas2018


Time effort
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.. for discovering and reusing multiple data sources 

80%
Mons, B. et al., doi:10.3233/ISU-1704824



[…] data that has never been published or 
otherwise made available to the rest of the 
scientific community.

Dark Data

9

B. P. Heidorn Libr. Trends 57, 280–299; 2008



Data Lost by……
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Data Lost by……
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Projects with large data volumes

Smaller project with moderate 
data amounts, “long tail”
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The Solution…FAIR Data
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Findable

Accessible

Interoperable

Re-usable

Wilkinson, et al., Scientific Data, 2016 http://doi.org/10.1038/sdata.2016.18



• a standard

• equal to open data

• only for humans or only for machines

• only for life sciences

FAIR is NOT…
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FAIR Data Archiving & Publishing
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Image credit: FAIR data principles by SangyaPundir at  Wikimedia Commons

https://commons.wikimedia.org/wiki/File:FAIR_data_principles.jpg


Curation – Archiving – Publication – FAIR Data
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Curation – Archiving – Publication – FAIR Data
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Curation

Data Metadata

http://www.nature.com/articles/sdata201618



Curation – Archiving – Publication – FAIR Data
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Archiving

Repositories

FTP Server?

Paper 
Publication?

….........

Curation

Data Metadata

http://www.nature.com/articles/sdata201618



Curation – Archiving – Publication – FAIR Data
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FAIR (Published) Data 

Findable

Accessible

Inter-
operable

Re-usable

Archiving

Repositories

FTP Server?

Paper 
Publication?

….........

Curation

Data Metadata

http://www.nature.com/articles/sdata201618



• A published dataset equipped with a complete set of metadata.

• It is fully citable by having:
• a title,

• authors,

• abstract and

• a persistent identifier (usually DOI).

• It can have (but doesn’t need to have) a reference to a scientific paper 
publication.

What is a data publication?
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Correct citation of a data publication: Authors (YYYY): Title. PANGAEA, DOI. (not only a DOI!!!)
Example: Bonne, Jean-Louis; Werner, Martin; Meyer, Hanno; Kipfstuhl, Sepp; Rabe, Benjamin; Behrens, Melanie K; 
Schönicke, Lutz; Steen-Larsen, Hans-Christian; Tippenhauer, Sandra (2019): Water vapour isotopes analyser 
calibrated data from POLARSTERN cruise PS93.2 (ARK-XXIX/2.2). PANGAEA, 
https://doi.org/10.1594/PANGAEA.897406



• Visibility – more citations

• Credibility – more credits

• Exchange – improve accessibility

Benefits of data publication
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• Visibility – more citations

• Credibility – more credits

• Exchange – improve accessibility

• Data authors ≠ paper authors
• Acknowledging contributions of scientists, technicians, students, who generated 

the data, but did not contribute to the interpretation or manuscript writing

• Authors of datasets: those who contributed to collecting and processing of data

• Follow the general rules of good scientific practice

Benefits of data publication
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• Visibility – more citations

• Credibility – more credits

• Exchange – improve accessibility

Benefits of data publication
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• Paper supplements 

➢Incompleteness, permanent accessibility 

• ftp server 

➢Maintenance & assignment of metadata, file retention time

• Repositories: 

• Institional Repositories

• Public Repositories

Where can data archived and published?
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➢Numerous of public archives & repositories are available 
- Subject specific and data specific (file repositories, structured data repositories)

Public Repositories (selection): 
➢GFBio
➢FAIRdome
➢ENA
➢Natural history museums
➢PANGAEA
➢RADAR
➢Figshare & Dryad
➢Libraries

Public Repositories
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Structured Data  vs. Unstructured File Repository
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Structured Data 
Repository e.g. 

PANGAEA

Unstructured File 
Repository e.g.
DRYAD, figshare, 

Zenodo

Data Citation - persistent digital identifier

Data Archiving: Support

Quality control Metadata

Quality control Data

Re-Use: Search Metadata

Search Data

Data Integration

Long Accessibility of data 
(Format)

Costs:
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Good Bad Examples
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PANGAEA
g

Data Publisher For Earth And 
Environmental Science

Janine Felden & PANGAEA Team 



PANGAEA - History & Milestones

➢ 1987: Core repository database – file based data system SEDAT, later SEDAN – Sediment Date Analysis

➢ 1994: Foundation as Information System for long-term archiving and publication of data from earth & 
environmental science

➢ 1997: Renamed - PANGAEA - PaleoNetwork for Geological and Environmental Data

➢ 1997: First data management project

➢ 1998: www.pangaea.de  - PANGAEA - Network for Geoscientific and Environmental Data 

➢ 2001: Accreditation by the „International Council for Science“ (ICSU) as „Publisher for Earth & 
Environmental Science“ (ICSU WDS World Data Center)

➢ 2007: Accredited by the „World Meteorological Organisation“ (WMO) as „World Radiation Monitoring 
Center“ (WRMC) (since 2007)

➢ 2009: DataCite founded, DOI contract between AWI and TIB signed

➢ 2010: Renamed - PANGAEA - Data Publisher for Earth & Environmental Science

➢ 2011: Ticket system established

➢ 2019: Core Trust Seal

TI
M

E
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PANGAEA in 2022 - Organisation

Hosted by: 

Managed by:
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Prof. Dr. Frank 
Oliver Glöckner

Dr. Janine Felden



PANGAEA in 2022 - Organisation

Hosted by: 

Managed by:

Team: 
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PANGAEA Front-Office/Back-Office Concept
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Front-Office

Back -Office



PANGAEA Front-Office/Back-Office Concept

Janine Felden: PANGAEA - Data Publisher for Earth and Environmental Science 40

Front-Office

Tech-Team
IT –

Infrastructure / 
Services

Training 
Management

Content 
Management 

Back -Office



PANGAEA Front-Office/Back-Office Concept
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USER-Partner Institutes 

Front-Office

Data Manager/Editor Teams

USER-extern 

Tech-Team
IT –

Infrastructure / 
Services

Training 
Management

Content 
Management 

Back -Office



PANGAEA Front-Office/Back-Office Concept
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• Research projects

• Institutions

PANGAEA Clients
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• Research projects

• Institutions

• Individual researchers

PANGAEA Clients
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• Research projects

• Institutions

• Individual researchers

PANGAEA Clients
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Data Managers/ 
Stewards financed 
by projects, working 
@PANGAEA (fast)

Front-Office
Back-Office model 
(faster, cooperation 
contracts)

Data Managers/ Editors 
financed by AWI/UniHB
(free service/slow 
compensation fee 
acknowledged)



PANGAEA in 2023 - Content
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PANGAEA in 2023 – Content 

Data sets: > 400,000
Data items: > 2.5 billion
Projects: > 790

New datasets per year: ~ 10,000
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PANGAEA in 2023 – Content 

Data Types: 

• Tabular data of e.g. 
environmental time series, 
biodiversity, sediment samples…

• Binary files e.g. images, movies, 
netCDF files…
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Data Access 
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Data Access - Google Search 
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Data Access – Community Portal (e.g. GFBio)
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Data Access – Community Portal (e.g. GFBio)
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Data Access – Community Portal (e.g. GFBio)
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Data Access - Webportal
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Data Access - Webportal
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Data Re-Use
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Data Re-Use
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Data Re-Use

58Janine Felden: PANGAEA - Data Publisher for Earth and Environmental Science



• Offering various entry points to explore and re-use data (frontend, APIs, 
community specific portals…)

• Support of  commonly used tools (e.g. Python and R)

(Meta-)Data Access & Re-Use for Data Science
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FAIR Data Archiving & Publishing with PANGAEA
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Image credit: FAIR data principles by SangyaPundir at  Wikimedia Commons

https://commons.wikimedia.org/wiki/File:FAIR_data_principles.jpg


Simplified data publication workflow
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https://app.diagrams.net/?page-id=5Per0iHsCDt7-dCvuFW7&scale=auto#G1iB0kXEFvp9HUjWybx6-xRHKd1fNliGC1


Simplified data publication workflow
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Simplified data publication workflow
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Simplified data publication workflow
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Data Submission – Preparation

Altered from xkcd: .NORM Normal File Format

…to minimize the preparatory work prior 
to upload
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https://xkcd.com/2116/


Data Submission – Metadata
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User Guidance - Wiki - Templates
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User Guidance - Wiki - Templates
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User Guidance - Wiki - Templates
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• Data might be submitted as TAB-delimited TEXT-files (ASCII) or Excel-
format

• For all samples, observations and measurements made somewhere on 
earth, georeference is mandatory (latitude/longitude in decimal degree).

• Additionally, third dimension: water depth, altitude, depth in ice, …

• Date/Time must be provided in ISO-format (e.g. 2020-04-07T13:34:11)

• For each observation provide Event/Station ID in the first column

• Parameters are always accompanied by a unit

• Abbreviations must be explained

• A separate metadata table can be added, with short name / long name / 
PI / method / comment for each parameter

Data Submission – Preparation
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• Titles for all your submitted datasets (tables) – different from the paper, 
should reflect what was measured, where and when

• Abstract – data specific

• (Preliminary) paper citation – if data related to a publication

• Check more details at PANGAEA wiki (https://wiki.pangaea.de/wiki/Main_Page)

Data Submission – Preparation
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https://wiki.pangaea.de/wiki/Main_Page


Data Submission
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Data Submission - https://www.pangaea.de/submit/
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Data Submission
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JIRA - Tickets
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JIRA - Tickets
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Simplified data publication workflow
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1st Step (fullfilling “formal” criteria): 

● submission in scope? 

● comprehensive abstract and title?

● authorship clear?

● sampling information complete?

● spatial and temporal coverage given?

● parameter names and units present and evident?

● project and award info provided? 

Two-Steps Review Process
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PANGAEA Components
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Ticket system / issue tracker:
communication, documentation, organization

https://issues.pangaea.de/

Wiki: guides, backgrounds &  

SOPs
https://wiki.pangaea.de/

Submission form

PANGAEA website
https://www.pangaea.de/



Two-Steps Review Process
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2nd Step (Editorial data processing): 
● Metadata level: 

○ Connect data and metadata

○ Standardize (e.g. align with terminologies)

○ Harmonize (e.g. units and formats)

● Data level: 
● minor adjustments possible

Two-Steps Review Process
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Manuel Data Curation by PANGAEA Editors
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Metadata

Data

Editorial System



Manuel Data Curation by PANGAEA Editors
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Tools

Metadata

Data

Editorial System



Manuel Data Curation by PANGAEA Editors
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Tools

Metadata

Data

Editorial System

Data Set



Two-Steps Review Process
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Editorial system:
Curation (editors only)

Published data
https://doi.pangaea.de/



Publication Types
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Data set

Stand-alone Independent supplement to a paper publication

Collection

Bundled publicationPublication series



PANGAEA Components
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Ticket system / issue tracker:
communication, documentation, organization
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Wiki: guides, backgrounds &  

SOPs
https://wiki.pangaea.de/

Editorial system:
Curation (editors only)

Published data
https://doi.pangaea.de/
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FAIR Published & So What???
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Metadate & Data Dessimination 
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• Publishers and metric 
systems
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• Search engines and 
aggregators
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• Publishers and metric 
systems
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aggregators

• Community & project 
portals

http://www.carboocean.org/
http://gsphere.awi.de:8080/gridsphere


Metadate & Data Dessimination 
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• Publishers and metric 
systems

• Search engines and 
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THANKS for Attention !!!!

Questions?



Check out our PANGAEA Community Workshops
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