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Poll: Where are you joining from?
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• Why do I have to publish “my” MOSAiC data?
In context of MOSAiC Data Policy, FAIR principles and good scientific practice

• What is data publication?
Publishing datasets, not scientific papers

• When do I publish “my” MOSAiC data?
Timing of data publication, (also) in connection to paper publication

• Where do I publish “my” MOSAiC data?
PANGAEA and other data repositories

• Data publication process in PANGAEA in detail

Overview



O
bs

er
va

tio
n 

to
An

al
ys

is
 (O

2A
)



Sensor 
Metadata 

Description

Data 
Acquisition

Data 
Ingestion Data Storage Data 

Monitoring Data Analysis Data 
Archiving

Data transfer via satellite, 
local LAN, radio LAN

as stream and/or in delayed 
mode

MOSAiC Central Storage
and

workspace

SENSOR for management of 
device metadata 

DSHIP-ActionLog for Device-
Operation ID management DSHIP-Mapviewer and 

Dashboard

Using workspace and 
Marketplace (VMs) e.g. with 

Jupyter Notebook (R or 
Python) or Bash-Script or or 

…?

Raw and primary data at PANGAEA 
and other repositories

Data Flow in MOSAiC 



Sensor 
Metadata 

Description

Data 
Acquisition

Data 
Ingestion Data Storage Data 

Monitoring Data Analysis Data 
Archiving

Data transfer via satellite, 
local LAN, radio LAN

as stream and/or in delayed 
mode

MOSAiC Central Storage
and

workspace

SENSOR for management of 
device metadata 

DSHIP-ActionLog for Device-
Operation ID management DSHIP-Mapviewer and 

Dashboard

Using workspace and 
Marketplace (VMs) e.g. with 

Jupyter Notebook (R or 
Python) or Bash-Script or or 

…?

Raw and primary data at PANGAEA 
and other repositories

Data Flow in MOSAiC 



What is (isn’t) data publication?
Why publish MOSAiC data?

When  publish MOSAiC data?

Photo credit: Oliver Müller, MOSAiC expedition
Melosira algaea underneath the sea ice
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A digital object identifier (DOI) is a persistent identifier 
used to identify objects uniquely
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Image credit: FAIR data principles by SangyaPundir at  Wikimedia Commons

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


Metadata: Data about Data



What ISN‘T / IS published data?
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What IS published data?

A published data set 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.

Correct citation: Authors (YYYY) Title. PANGAEA, DOI. (not only 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



MOSAiC data research paper draft

project board

paper submission paper revision paper publication

peer review

citable
MOSAiC data

data curationdata submission



Benefits for the authors
 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 collection a 
processing of data

 Follow general rules of good scientific practice



MOSAiC Data Policy
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MOSAiC Data Policy
 Regulates
 data management
 data access
 data release
 authorship
 acknowledgments

 Signing Data Policy pre-requisite for participation in MOSAiC 
field operations and being a member of the MOSAiC consortium

https://spaces.awi.de/x/4pcpEg


Data Provision, Access and Sharing
 Early access by MOSAiC consortium to data crucial for successful

collaboration within the consortium
 all data must be made available to the consortium by the MCS as fast as possible

 Internal release:
 31 Jan 2021: quality-assured automated sensor & fast analysis sample data
 …
 31 Jan 2022: full collection of laboratory sample analysis data

 Data provider / data PI must be informed and offered collaboration and
offered co-authorship when using data for publications

 Public release: 1 Jan 2023
 all MOSAiC data publicly available



Acknowledgment
 MOSAiC data to be acknowledged or referenced in 

publications and other public documentation

 Top-level acknowledgment of MOSAiC
 "Data used in this manuscript was produced as part of the

international Multidisciplinary drifting Observatory for the Study 
of the Arctic Climate (MOSAiC) with the tag MOSAiC20192020”.

 Mention Project ID given for specific expedition
 Polarstern expedition: AWI_PS122_00
 Additional attributions like specific award/grant numbers…



Where to publish MOSAiC data?

Photo credit: Oliver Müller, MOSAiC expedition
Melosira algaea underneath the sea ice



MOSAiC data repositories
Repository Comment

PANGAEA MOSAiC repository for primary and row data

Arctic Data Center (ADC) Data of NSF funded scientists

Atmospheric Radiation Measurement 
(ARM) data center

Data of Department of Energy funded 
scientists

British Oceanographic Data Centre 
(BODC)

Data of NERC funded scientists

UK Polar Data Centre Data of NERC funded scientists

Centre for Environmental Data Analysis 
(CEDA)

Data of NERC funded scientists

https://www.pangaea.de/
https://arcticdata.io/
https://www.archive.arm.gov/discovery
https://www.bodc.ac.uk/
https://www.bas.ac.uk/data/uk-pdc/
http://www.ceda.ac.uk/


Poll: Have you used PANGAEA before?
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 Open access data repository for geoscientific & environmental 
data co-hosted by AWI & MARUM
 Data georeferenced in space & time, relational database      
 Data citation incl. persistent identifier (DOI)
 Long-term accessibility of data guarantee
 Data FAIR (Findable, Accessible, Interoperable, Re-usable 
both for machines and for people)
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 Submission of data and metadata using ticket system
 Curators guide the users through the process
 Final step: before publishing approval needed
 Possibility of moratorium on access
 PANGAEA can provide access for reviewers of papers

How to use PANGAEA as data author
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MOSAiC data @PANGAEA
https://www.pangaea.de/?q=MOSAiC20192020

https://www.pangaea.de/?q=project%3Alabel%3AMOSAiC


• The ARM MOSAIC data available via 
the ARM data portal: 
https://arm.gov/research/campaigns/
amf2019mosaic.

• 70 processed data streams from 
over 50 instruments in the ARM data 
discovery portal 
https://adc.arm.gov/discovery/#/resul
ts/site_code::mos

• A new data discovery portal: an 
“integrated view of data details, 
including rich metadata, data plots, 
citations, and contacts etc..)

https://arm.gov/research/campaigns/amf2019mosaic
https://adc.arm.gov/discovery/#/results/site_code::mos


• The datastreams will be available via the DataOne member node.
• ARM PIs contribute data using: 

https://arm.gov/policies/datapolicies/data-product-registration-and-
submission

https://arm.gov/policies/datapolicies/data-product-registration-and-submission


MOSAiC data publication with PANGAEA

Photo credit: Oliver Müller, MOSAiC expedition
Melosira algaea underneath the sea ice



Altered from xkcd: .NORM Normal File Format

Data submission preparation
…to minimize the preparatory work prior to upload

https://xkcd.com/2116/


Data submission preparation (tabular data)
• 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 (Device operation ID) in the first 

column
• Parameters are always accompanied by a unit. 
• Abbreviations should be explained.
• A separate metadata table can be added, with short name / long name / 

PI / method / comment for each parameter



https://doi.pangaea.de/10.1594/PANGAEA.912021
https://doi.pangaea.de/10.1594/PANGAEA.912021


Data submission preparation (binary files)
• Binary files with specific formats (e.g. shape, netCDF, segy, 

images, films ...) archived as links to files.
• A file list including

• Event / Device operation ID
• Latitude, Longitude
• Date/Time
• data description (readme file)

• File names should not contain spaces and special symbols



https://doi.pangaea.de/10.1594/PANGAEA.919398


Data submission preparation
• Titles for all your submitted datasets (tables) – different from 

the paper, should reflect what was measured, where and when
• MOSAiC as project
• (Preliminary) paper citation – if data related to a publication
• Abstract – data specific
• Extended documentation (SOPs) – as plain text or pdf-file, or 

hdl (link to Epic)
• Check more details at PANGAEA wiki

https://wiki.pangaea.de/wiki/Abstract
https://wiki.pangaea.de/wiki/Data_submission


Data submission
…

ORCID: Open Researcher and Contributor ID is a 
nonproprietary alphanumeric code to uniquely identify 
scientific and other academic authors and contributors.

https://www.pangaea.de/submit/


New submission interface:
• Coming soon!



What was measured, where and when

• WHAT
• WHERE
• WHEN
• HOW
• WHY
Avoid interpretation of the results, this should not be a part of data publication. 







MOSAiC





Where do I find Event /
Device operation ID?



D-ship log  PANGAEA

Science Activities and Device Operations
• Science Activities are a collection of device operations
• Device Operations are your measurements or sampling actions
• Device Operations can be composed of several actions

Device Operation ID (D-ship): 
Campaign/Expedition-Leg_Science Activity-No. of Device Operation within Science Activity



Device operation ID = Event
• Device Operation ID (logged during MOSAiC expedition) = Event (in PANGAEA)
Campaign/Expedition-Leg_Science Activity-No. of Device Operation within Science Activity
• Events in PANGAEA are not sub-divided to Actions! (a simplified list)

View and download Event lists by MOSAiC leg: https://www.pangaea.de/expeditions/byproject/MOSAiC

https://www.pangaea.de/expeditions/byproject/MOSAiC


Found a mistake in an Event?
• Errors cannot be corrected in D-ship log, but can be corrected in 

PANGAEA & Sensor web
• Go to for instructions: https://spaces.awi.de/x/ADFrEw , download 

correction sheet and contact PANGAEA (submit correction sheet)

https://spaces.awi.de/x/ADFrEw


• Raw data publication: semi-automatic in the near future
• The responsible PIs will be informed about the process
• If the raw data wasn’t published with PANGAEA at the time of 

primary data publication yet, and is needed, contact the PANGAEA 
team

• During data publication instruct the editors in your data repository to 
create links to other versions of data (e.g., raw data)

Row data publishing

https://www.pangaea.de/contact/


Raw data description
• Each relevant file type must be described prior to submission 

via the senor related ingest tab on sensor.awi.de 
https://spaces.awi.de/x/IACZBQ

• A link to a detailed description (in epic.awi.de) shall be given 
for non standard RAW files.

• A data directory and files structure description must answer 
the following questions:

• Under which path on the MCS are the files stored?
• Where are the relevant files on the data storage? 
• Naming schema of relevant files. (Prefix, postfix, timestamp, 

datatype)?
• Are there files in the data storage which shall not be published. (E.g. 

redundant data, …) 

https://spaces.awi.de/x/IACZBQ


Data directory and file description example:

• vehicle:beast:gpctd_0168__  ctd data shall
be published. 

• Files are stored here:  
vehicle/beast/exdata/PS122_._.._.../…_1/Ac
tors/Rov/   (. Placeholder)

• File prefix:  sbegpctd-GPCTD

• File ending: .sogs1

• If you are familiar with regex filters than it is
highly apprechiated if you prepare the filters
similar to the following example and attach
them to the data description on 
sensor.awi.de.



Data available
to MOSAiC team

MOSAiC Data not 
stored on onboard 
MCS
(e.g. buoy data or DOE-
ARM)

Land MCS

PANGAEA = Publication 
with DOI (=> citable)Onboard MCS Data

Raw and primary data
1

2

Raw data
Upon request of

Researcher, 
some automated

3

Primary data
Upon Data-Ticket 

issued by researcher
via Ticketing System 

of PANGAEA

4

5

Published 
data

Metadata

Sensor

Link between
datasets

Password protection
until 2023-01-01 possible

(only metadata are visible)

Long term archive

Raw data
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PANGAEA’s data management
team for MOSAiC

daniela.ransby@awi.de
info@pangaea.de

Information on data publication:
https://spaces.awi.de/x/AKnFEw

mailto:daniela.ransby@awi.de
mailto:info@pangaea.de
https://spaces.awi.de/x/AKnFEw
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