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PANGAEA in a nutshell 

● Information system for long-term archival and publication of scientific data

● Established ± 30 years ago

● Hosted by:

● Accredited:

10
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● multidisciplinary data

● heterogeneous data types

● quality controlled via 

manual review & curation
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PANGAEA in a nutshell 
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● > 435,000 datasets

● > 33 billion measurements

● > 890 projects

● ~ 10,000 new datasets / year
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PANGAEA in a nutshell 
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Who is behind PANGAEA?

● Team consists of …
○ Data editors
○ Scientific project & data managers
○ Software developers
○ Management & Coordination

15

● …and associated partners



The keys to PANGAEA data



Data model
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Data model

Title

Abstract

Year

Website

Website

Email
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Data model
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Data model

Instruments

Platforms

Sensor details

Stations

Date / Time

Coordinates

Height / Depth

Tracks
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Data model

Funder-ID

Grant-IDs

Website
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Data model
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Data model

Title

Abstract

Year

Website

Website

Email

Instruments

Platforms

Sensor details

Stations

Date / Time

Coordinates

Elevation
Tracks

Funder-ID

Grant-IDs

Website
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Landing pages
Basics
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References

Abstract

Citation

Collection 
reference

Dataset landing pages
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Alternative
version

Additional
documentation

Geospatial & 
temporal 
reference

Sampling 
(event)
information

Dataset landing pages

Funding 
information
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Variables
measured

documented
changes

Usage rights
information

Dataset landing pages
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Direct 
download

Data preview

Dataset landing pages
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Dataset landing pages
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Dataset landing pages



PANGAEA data search challenge



Challenge: Biological data
Break out room 1

How do environmental and anthropogenic change affect 
the biodiversity in Antarctica?

Alfred-Wegener-Institut/
Priska Hunkeler (CC-BY 4.0)



Challenge: Biogeochemical data
Break out room 2

How can corals be used as geochemical archives of human 
impact, particularly through marine heat waves, 
acidification, pollution or eutrophication?

Credit: Hagainativ 
via Wikimedia



Challenge: Oceanography data
Break out room 3

In which geographical regions can you find marine litter? 
Do they change for different types of litter? 

Credit: Mudasir Zainuddin
via Wikimedia

https://commons.wikimedia.org/wiki/User:Mudasir_Zainuddin
https://commons.wikimedia.org/wiki/File:Marine_debris.jpg


Challenge: Climate data
Break out room 4

What was the variability of atmospheric carbon dioxide 
levels during the last 1 Mio. years, and how does it compare 
to levels before industrialisation and today?

Image Credit : Dennis 
Bromage / Barcroft



    Please present your groups findings & experiences

a. What were the outcomes of your challenges briefly

b. What went well concerning the data search?

c. What were your (groups) challenges with searching?

d. Focus on key points / findings / issues / takeaways

e. Anything you missed? What could have helped?

Search challenge wrap-up & discussion



Advanced search

Kathrin Riemann-Campe
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● start with any 
keyword in search 
panel
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panel
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Search via facet filter

● start with any 
keyword in search 
panel

● refine with facet 
filter
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Use specific keywords

● use specific keywords, wildcards (*), exclusions (-), etc.
● Help: PANGAEA Wiki

https://wiki.pangaea.de/wiki/Main_Page
https://wiki.pangaea.de/wiki/PANGAEA_search
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Where to find the PANGAEA Wiki ?
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Show results on map
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Apply bounding box on map
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Select time range of data acquisition
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Select and download via Data Warehouse

log in needed
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PANGAEA Community Workshop 2025

Intro: PANGAEA
programmable interfaces

Uwe Schindler

PANGAEA (MARUM, University of Bremen)



PANGAEA Metadata Dissemination

Overview



Dublin Core

DataCite
Metadata
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data management & 
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http://ws.pangaea.de/oai/?verb=GetRecord&metadataPrefix=pan_md&identifier=oai:pangaea.de:doi:10.1594/PANGAEA.86504
http://ws.pangaea.de/ws/services/PangaVista?wsdl
http://www.openarchives.org/OAI/openarchivesprotocol.html
http://tiborder.gbv.de/psi/LNG=EN/DB=2.63/
http://oaister.umdl.umich.edu/
http://gcmd.nasa.gov/
http://dataportal.eur-oceans.eu/
http://dataportal.carboocean.org/front_content.php?idcat=142
http://www.iobis.org/
http://www.gbif.org/
http://gsphere.awi.de:8080/gridsphere/
http://gsphere.awi.de:8080/gridsphere/
http://www.pangaea.de/PangaVista


DOI Link Discovery & 
Content Negotiation

Data and Metadata APIs:
Programmatic download!



API to access metadata and data?

There’s no PANGAEA API for that!



API to access metadata and data?

There’s no PANGAEA API for that!

*) and many other data centers have the same available thanks to FAIR
**) and also your paper publisher may serve metadata like that

It’s all included in PANGAEA’s
DOI / dataset landing pages!



Background

I have a DOI name, FAIR / machine usage? =>

HTTP Content Negotiation

Download link discovery? =>

https://signposting.org/



Background

I have a DOI name, FAIR / machine usage? =>

HTTP Content Negotiation

Download link discovery? =>

https://signposting.org/

Newest Work
Content Negotiation by Profile

W3C Working Draft 26 November 2019

https://www.w3.org/TR/dx-prof-conneg/

https://www.w3.org/TR/dx-prof-conneg/




Link discovery

HTTP (HEAD) request to 
landing page of DOI:

Web server tells all 
“alternate 
representations” of a 
resource!



$ > curl -LI https://doi.org/10.1594/PANGAEA.841672

HTTP/2 302
date: Thu, 02 May 2024 14:19:46 GMT
[...]
location: https://doi.pangaea.de/10.1594/PANGAEA.841672
[...]

HTTP/2 200
server: nginx/1.25.5
date: Thu, 02 May 2024 14:19:47 GMT
content-type: text/html;charset=utf-8
content-length: 389246
x-powered-by: Jetty(12.0.8)
vary: Origin, Cookie, Authorization, Accept
link: <https://doi.org/10.1594/PANGAEA.841672>;rel="cite-as", 

<https://doi.pangaea.de/10.1594/PANGAEA.841672?format=metadata_panmd>;rel="describedby";type="application/vnd.pangaea.metadata+xml", 
<https://doi.pangaea.de/10.1594/PANGAEA.841672?format=metadata_datacite4>;rel="describedby";type="application/vnd.datacite.datacite+xml", 
<https://doi.pangaea.de/10.1594/PANGAEA.841672?format=citation_bibtex>;rel="describedby";type="application/x-bibtex", 
<https://doi.pangaea.de/10.1594/PANGAEA.841672?format=metadata_dif>;rel="describedby";type="application/vnd.nasa.dif-metadata+xml", 
<https://doi.pangaea.de/10.1594/PANGAEA.841672?format=citation_text>;rel="describedby";type="text/x-bibliography", 
<https://doi.pangaea.de/10.1594/PANGAEA.841672?format=metadata_iso19139>;rel="describedby";type="application/vnd.iso19139.metadata+xml", 
<https://doi.pangaea.de/10.1594/PANGAEA.841672?format=citation_ris>;rel="describedby";type="application/x-research-info-systems", 
<https://doi.pangaea.de/10.1594/PANGAEA.841672?format=metadata_jsonld>;rel="describedby";type="application/ld+json", 
<https://doi.pangaea.de/10.1594/PANGAEA.841672?format=html>;rel="item";type="text/html", 
<https://doi.pangaea.de/10.1594/PANGAEA.841672?format=textfile>;rel="item";type="text/tab-separated-values", <https://orcid.org/0000-0003-0784-
1884>;rel="author", <https://orcid.org/0000-0001-8512-5571>;rel="author", <https://orcid.org/0000-0002-8633-8074>;rel="author", <https://orcid.org/0000-0002-
3842-1447>;rel="author", <https://orcid.org/0000-0003-1911-1598>;rel="author", <https://orcid.org/0000-0002-9093-7926>;rel="author", <https://orcid.org/0000-
0002-7256-5727>;rel="author", <https://orcid.org/0000-0002-5914-8531>;rel="author"

x-robots-tag: index,follow,archive
alt-svc: h3=":443"; ma=2592000
strict-transport-security: max-age=31536000







Data Download

• Use one of the provided “link” relations to 
download!

• Query the DOI directly with YOUR most liked 
content type: Content Negotiation



$ > curl -OJLf 'https://doi.pangaea.de/10.1594/PANGAEA.841672?format=textfile'

% Total    % Received % Xferd  Average Speed   Time    Time     Time  Current

Dload  Upload   Total   Spent    Left  Speed

100 43533    0 43533    0     0   110k      0 --:--:-- --:--:-- --:--:-- 110k

curl: Saved to filename 'Capron_2014.tab'

$ > 

$ > curl -OJLf 'https://doi.pangaea.de/10.1594/PANGAEA.841672?format=textfile'

% Total    % Received % Xferd  Average Speed   Time    Time     Time  Current

Dload  Upload   Total   Spent    Left  Speed

100 43533    0 43533    0     0   110k      0 --:--:-- --:--:-- --:--:-- 110k

curl: Saved to filename 'Capron_2014.tab'

$ > 

Download tab data file!



$ > curl -OJLf -H'Accept: text/tab-separated-values'

https://doi.org/10.1594/PANGAEA.841672

% Total    % Received % Xferd  Average Speed   Time    Time     Time  Current

Dload  Upload   Total   Spent    Left  Speed

100   187  100   187    0     0    573      0 --:--:-- --:--:-- --:--:-- 573

100   111    0   111    0     0    119      0 --:--:-- --:--:-- --:--:-- 119

100 43533    0 43533    0     0  33130      0 --:--:-- 0:00:01 --:--:-- 166k

curl: Saved to filename 'Capron_2014.tab'

$ >

$ > curl -OJLf -H'Accept: text/tab-separated-values'

https://doi.org/10.1594/PANGAEA.841672

% Total    % Received % Xferd  Average Speed   Time    Time     Time  Current

Dload  Upload   Total   Spent    Left  Speed

100   187  100   187    0     0    573      0 --:--:-- --:--:-- --:--:-- 573

100   111    0   111    0     0    119      0 --:--:-- --:--:-- --:--:-- 119

100 43533    0 43533    0     0  33130      0 --:--:-- 0:00:01 --:--:-- 166k

curl: Saved to filename 'Capron_2014.tab'

$ >

Download tab data file!



$ > curl -OJLf -H'Accept: text/tab-separated-values'

https://doi.org/10.1594/PANGAEA.841672

% Total    % Received % Xferd  Average Speed   Time    Time     Time  Current

Dload  Upload   Total   Spent    Left  Speed

100   187  100   187    0     0    573      0 --:--:-- --:--:-- --:--:-- 573

100   111    0   111    0     0    119      0 --:--:-- --:--:-- --:--:-- 119

100 43533    0 43533    0     0  33130      0 --:--:-- 0:00:01 --:--:-- 166k

curl: Saved to filename 'Capron_2014.tab'

$ >

$ > curl -OJLf -H'Accept: text/tab-separated-values'

https://doi.org/10.1594/PANGAEA.841672

% Total    % Received % Xferd  Average Speed   Time    Time     Time  Current

Dload  Upload   Total   Spent    Left  Speed

100   187  100   187    0     0    573      0 --:--:-- --:--:-- --:--:-- 573

100   111    0   111    0     0    119      0 --:--:-- --:--:-- --:--:-- 119

100 43533    0 43533    0     0  33130      0 --:--:-- 0:00:01 --:--:-- 166k

curl: Saved to filename 'Capron_2014.tab'

$ >

$ > curl -OJLf -H'Accept: application/x-download' https://doi.org/10.1594/PANGAEA.841672

% Total    % Received % Xferd  Average Speed   Time    Time     Time  Current

Dload  Upload   Total   Spent    Left  Speed

100   187  100   187    0     0    573      0 --:--:-- --:--:-- --:--:-- 573

100   111    0   111    0     0    119      0 --:--:-- --:--:-- --:--:-- 119

100 43533    0 43533    0     0  33130      0 --:--:-- 0:00:01 --:--:-- 166k

curl: Saved to filename 'Capron_2014.tab'

$ >

$ > curl -OJLf -H'Accept: application/x-download' https://doi.org/10.1594/PANGAEA.841672

% Total    % Received % Xferd  Average Speed   Time    Time     Time  Current

Dload  Upload   Total   Spent    Left  Speed

100   187  100   187    0     0    573      0 --:--:-- --:--:-- --:--:-- 573

100   111    0   111    0     0    119      0 --:--:-- --:--:-- --:--:-- 119

100 43533    0 43533    0     0  33130      0 --:--:-- 0:00:01 --:--:-- 166k

curl: Saved to filename 'Capron_2014.tab'

$ >

Download tab data file!



$ > curl -L -H'Accept: application/vnd.iso19139.metadata+xml' https://doi.org/10.1594/PANGAEA.841672

<?xml version="1.0" encoding="UTF-8"?><!--*** Generated from internal PANGAEA metadata schema by iso19139.xslt ***--><MD_Metadata 
xsi:schemaLocation="http://www.isotc211.org/2005/gmd http://www.isotc211.org/2005/gmd/gmd.xsd" id="de.pangaea.dataset841672" 
xmlns:xlink="http://www.w3.org/1999/xlink" xmlns:gmd="http://www.isotc211.org/2005/gmd" xmlns:gco="http://www.isotc211.org/2005/gco" 
xmlns:gml="http://www.opengis.net/gml" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xmlns="http://www.isotc211.org/2005/gmd">

<fileIdentifier>
<gco:CharacterString>de.pangaea.dataset841672</gco:CharacterString>
</fileIdentifier>
<language>
<LanguageCode codeList="http://www.isotc211.org/2005/resources/Codelist/ML_gmxCodelists.xml#LanguageCode" codeListValue="eng">eng</LanguageCode>
</language>
<hierarchyLevel>
<MD_ScopeCode codeList="http://www.isotc211.org/2005/resources/Codelist/gmxCodelists.xml#MD_ScopeCode" 

codeListValue="dataset">dataset</MD_ScopeCode>
</hierarchyLevel>
<contact>
<CI_ResponsibleParty>
<organisationName>
<gco:CharacterString>PANGAEA</gco:CharacterString>
</organisationName>
<contactInfo>
<CI_Contact>

$ > curl -L -H'Accept: application/vnd.iso19139.metadata+xml' https://doi.org/10.1594/PANGAEA.841672

<?xml version="1.0" encoding="UTF-8"?><!--*** Generated from internal PANGAEA metadata schema by iso19139.xslt ***--><MD_Metadata 
xsi:schemaLocation="http://www.isotc211.org/2005/gmd http://www.isotc211.org/2005/gmd/gmd.xsd" id="de.pangaea.dataset841672" 
xmlns:xlink="http://www.w3.org/1999/xlink" xmlns:gmd="http://www.isotc211.org/2005/gmd" xmlns:gco="http://www.isotc211.org/2005/gco" 
xmlns:gml="http://www.opengis.net/gml" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xmlns="http://www.isotc211.org/2005/gmd">

<fileIdentifier>
<gco:CharacterString>de.pangaea.dataset841672</gco:CharacterString>
</fileIdentifier>
<language>
<LanguageCode codeList="http://www.isotc211.org/2005/resources/Codelist/ML_gmxCodelists.xml#LanguageCode" codeListValue="eng">eng</LanguageCode>
</language>
<hierarchyLevel>
<MD_ScopeCode codeList="http://www.isotc211.org/2005/resources/Codelist/gmxCodelists.xml#MD_ScopeCode" 

codeListValue="dataset">dataset</MD_ScopeCode>
</hierarchyLevel>
<contact>
<CI_ResponsibleParty>
<organisationName>
<gco:CharacterString>PANGAEA</gco:CharacterString>
</organisationName>
<contactInfo>
<CI_Contact>

Let’s get metadata in
ISO 19139 / 19115 format!



How about access restricted datasets?

Bearer Tokens

Following “cookie monster” illustrations by Till Born (predic8: Microservices, APIs & Integration):
https://www.predic8.de/bearer-token-autorisierung-api-security.htm

https://www.predic8.de/till-born.htm
https://www.predic8.de/bearer-token-autorisierung-api-security.htm






















PANGAEA Search

How about finding out what datasets exist in the system?



Caution!

• There is (at moment) no official and 
documented API of PANGAEA Search

• Official Search REST API will come in near 
future

Currently, clients “pangaeapy” and “pangaear” have 
support for using an internal, undocumented API

Currently, clients “pangaeapy” and “pangaear” have 
support for using an internal, undocumented API



Alternatives

DataCite Search API: 
https://support.datacite.org/docs/api

• Searches larger inventory
• Returns DOI from any datacenter
• Summary metadata is returned
• Data access with…..

https://support.datacite.org/docs/api


Alternatives

DataCite Search API: 
https://support.datacite.org/docs/api

• Searches larger inventory
• Returns DOI from any datacenter
• Summary metadata is returned
• Data access with….. Content Negotiation!

https://support.datacite.org/docs/api


Thank You!

Feedback?
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pangaear: open source package 

59

● R package developed and maintained by rOpenSci

● Data retrieval interface for PANGAEA

● Download and documentation on GitHub and CRAN:

○ https://github.com/ropensci/pangaear

○ https://CRAN.R-project.org/package=pangaear

Scott Chamberlain, Kara Woo, Andrew MacDonald, Naupaka Zimmerman and Gavin Simpson (2021). 

pangaear:   Client for the 'Pangaea' Database. R package version 1.1.0. 

https://CRAN.R-project.org/package=pangaear

© 2016 The R Foundation,
CC-BY-SA 4.0

https://github.com/ropensci/pangaear
https://cran.r-project.org/package=pangaear
https://creativecommons.org/licenses/by-sa/4.0/
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✔ Direct data queries and retrieval via R

✔ Enables automated workflows and data mining

✔ Reproducible workflow and record of data retrieval

✔ Easier bulk download of data

✔ Metadata search and analysis

Why pangaear?

60

Credit: Gregor 
Cesnar
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Getting started
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Install pangaear in your environment

install.packages(‘pangaear’)

Import packages

     library(pangaear)
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Two essential commands
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Function Description

pg_search Search the Pangaea database 
(arguments: e.g. count, offset)

pg_data Download data from Pangaea

 … and others …
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pg_search
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This mirrors the query via the PANGAEA website

https://pangaea.de/
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pg_data

64
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Example R-scripts

https://github.com/pangaea-data-publisher/community-workshop-material

● Search datasets (by Project or by unique semantic URI from WoRMS database)

 

● Filter search results and get multiple datasets

● Download multiple binary files (e.g., images, netCDF format, etc.)

https://github.com/pangaea-data-publisher/community-workshop-material


Introduction to pangaeapy
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pangaeapy: open source package 
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1. Developed and maintained by PANGAEA 
staff

2. But anyone can contribute, see

https://pypi.org/project/pangaeapy/

3. Report issues on GitHub

Robert Huber, Egor Gordeev, Markus Stocker, Aarthi 
Balamurugan, & Uwe Schindler (2020). pangaeapy - a 
Python module to access and analyse PANGAEA data. 
Zenodo. http://doi.org/10.5281/zenodo.4013940.

https://pypi.org/project/pangaeapy/
https://github.com/pangaea-data-publisher/pangaeapy


PANGAEA Community Workshop ”Finding and retrieving data from PANGAEA”, 08 & 09 May 2025 

✔ Direct data queries and retrieval via Python

✔ Easier bulk download of data

✔ Metadata search and analysis

✔ Enables automated workflows and data mining

✔ Reproducible workflow and record of data retrieval

Why pangaeapy?

68

Credit: Gregor 
Cesnar
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Install pangaeapy in your environment

pip install pangaeapy

Import packages

import pangaeapy as pan

or

from pangaeapy.panquery import PanQuery

from pangaeapy.pandataset import PanDataSet

Getting started

69
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Two essential commands

70

Function Attributes

pan.PanQuery(‘search term’) totalcount, result

query = pan.PanQuery("Triticum")
query.result

Example: 
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Two essential commands
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Function Attributes

pan.PanDataSet(‘PANGAEA ID’) data, id, uri, doi, title, abstract, year, authors, citation, 

parameters, events, min-/maxtimeextent, children, etc.

ds = PanDataSet("doi:10.1594/PANGAEA.923033")
ds.data

Example: 



PANGAEA Community Workshop ”Finding and retrieving data from PANGAEA”, 08 & 09 May 2025 

For our practice today
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1. We`ll work in 
JupyterNotebook via Colab

2. Go to PANGAEA`s community 
workshop GitHub repository

3. Navigate to 
Python/PANGAEApy_practical

4. Scroll down and click on 
“Open in Colab” 

https://github.com/pangaea-data-publisher/community-workshop-material
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Working in Jupyter notebooks
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Content of linked 
GitHub Jupyter 

Notebook

Code and 
Markdown

Run code by clicking play button 
or with Shift + Enter

NOTE: You cannot save files but download/sync to GoogleDrive



PANGAEApy practical

Kathrin Riemann-Campe

please go to community workshop page on github
https://github.com/pangaea-data-publisher/community-workshop-material/tre

e/master/Python/PANGAEApy_practical 

https://github.com/pangaea-data-publisher/community-workshop-material/tree/master/Python/PANGAEApy_practical
https://github.com/pangaea-data-publisher/community-workshop-material/tree/master/Python/PANGAEApy_practical


Thank you!
Interested in the next event?

Enroll to our training mailing list 
(https://lists.pangaea.de/listinfo/training)

or scan the QR-code to the right…

https://lists.pangaea.de/listinfo/training

