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Housekeeping
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▪ Please note that this Online Seminar will not be recorded. 

▪ The slides and an accompanying factsheet will be shared shortly after 
today’s seminar via the event website: https://os.helmholtz.de/bewusstsein-
schaerfen/veranstaltungen/helmholtz-open-science-online-seminare/59-
online-seminar/

▪ Please mute your microphone. 

▪ Please post questions or comments in the Zoom chat. We will go through 
these questions and comments during discussion after the main talk. 

https://os.helmholtz.de/bewusstsein-schaerfen/veranstaltungen/helmholtz-open-science-online-seminare/59-online-seminar/
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https://www.istockphoto.com/de/fotos/klimawandel

Climate Change?

https://www.istockphoto.com/de/fotos/klimawandel


https://www.bauumwelt.breme

n.de/umwelt/klima_und_energi

e/klimaanpassung/downloads_

zur_klimaanpassung-79173

Climate Change!

https://www.bauumwelt.bremen.de/umwelt/klima_und_energie/klimaanpassung/downloads_zur_klimaanpassung-79173


https://www.focus.de/panorama/w

elt/75-000-haeuser-evakuiert-

waldbraende-wueten-in-

kalifornien-kuestenstadt-malibu-

bedroht_id_9885263.html

https://www.augsburger-

allgemeine.de/panorama/Unwetter-im-

Sueden-der-USA-id54057016.html

https://www.bmbf.de/de/klimawandel-erhoeht-druck-auf-landwirtschaft-

9301.html

https://www.wetter.de/cms/blizzard-in-den-usa-schneesturm-legt-die-

ostkueste-lahm-es-gibt-mehrere-tote-2658941.html

https://www.focus.de/panorama/welt/75-000-haeuser-evakuiert-waldbraende-wueten-in-kalifornien-kuestenstadt-malibu-bedroht_id_9885263.html
https://www.augsburger-allgemeine.de/panorama/Unwetter-im-Sueden-der-USA-id54057016.html
https://www.bmbf.de/de/klimawandel-erhoeht-druck-auf-landwirtschaft-9301.html
https://www.wetter.de/cms/blizzard-in-den-usa-schneesturm-legt-die-ostkueste-lahm-es-gibt-mehrere-tote-2658941.html


How much do we know?



Observed change of temperature 1970 – 2017 [oC]

Arctic: The Epicenter of Global Warming



1992 2018

March / April, Kongsfjord, Svalbard

"What used to be skidoo or skiing trips are boat trips now"

Arctic change is dramatic



Disappearance of thick sea ice



Advection of warm and 

humid air into the Atlantic sector of the Arctic

Arctic climate change & decreasing sea ice

meandering

jet stream

stable

jet stream

Potential for cold air outbreaks

➔ Cold spells in Europe and US

What happens in the Arctic 

does not stay in the Arctic



Arctic climate change & decreasing sea ice

meandering

jet stream

stable

jet stream

High AO Index

stable

jet stream
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Cohen et al., 2016

Top 10 Snowstorms for Northeast US Cities

What happens in the Arctic 

does not stay in the Arctic



Range of projected warming until 2100
IPCC climate models for RCP8.5 scenario
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Antarctic Latitude                                            Arctic

Arctic Understanding of key 
climate processes in the 

Arctic is limited by 
lack of observations!

Many processes in the 
Arctic climate system

only roughly represented
in Climate Models

Largest uncertainties of 

climate projections



First year-round operation of research 

icebreaker near north pole 

5 icebreakers

Polar 5 & 6 research aircraft 

+ support helicopters

+ support aircraft

The largest Arctic research expedition ever:

20 nations 

A total of ~600 people will operate in the 

central Arctic

> € 140 Mill. budget

More than 70 institutions

MOSAiC
Multidisciplinary drifting Observatory for the Study of Arctic Climate



Drift
October 2020September 2019

The MOSAiC-Expedition



The Beginning of MOSAiC

Picture: Esther Horvath / AWI

“A fortress of ice and snow“: suitable ice floe found at 85°N / 137°E



Setting up the MOSAiC ice camp

Pictures: Sebastian Grote, Stefan Hendricks



Setting up the “Distributed Network”

Picture: Esther Horvath / AWI
Pictures: Anika Happe, Mario Hoppmann



Atmosphere, Sea ice, Ocean, Biogeochemistry, 

Ecosystem



• 100t scientific equipment, 2km power lines, 
70kW electrical power on ice.

• Continues measurements of over 100 
climate parameters to support modelling 
of dozends of climate processes.

• Dozends of first observations

Measurements



Central Observatory
llustration of the major infrastructures

GEO

Met City

Balloon

Town

Ocean

City

Remote

Sensing Site

ROV

City

Sounding

Program Airborne

MeasurementsShip based

Measurements



Data 2 Knowledge



https://rdmpromotion.rbind.io/

https://rdmpromotion.rbind.io/


• Metadata

– Metadata must be machine-readable and interpretable as well as human 

understandable. Metadata for each data set should follow the FAIR data principles 

in terms of fitness for purpose and fitness for re-use.

• Data ingest, transfer, storage and archiving

– The MOSAiC Central Storage (MCS) aboard Polarstern is the basis for gathering 

data during the year of operation.

– The land MCS provided by AWI is the central and reliable storage and working 

database of MOSAiC data. 

– Only MOSAiC consortium members with authentication/authorization will have 

access to the data prior to public release.

– PANGAEA is the primary long-term archive for the MOSAiC data sets.

– Exceptions need to be documented in written agreements between the data 

provider and the MOSAiC Project Board and data manager.

MOSAiC Data Policy



• Data Provision, Access and Sharing

– All MOSAiC raw and primary data are freely available to all MOSAiC consortium 

members as soon as they are stored in the on-board MCS or the land MCS.

– For using data from the MCS for publications, the data provider or data PI must be 

informed and offered collaboration on the scientific analysis 

• Public Release of Data 

– MOSAiC data will be freely and publicly available on the open MCS or PANGAEA 

and/or alternate public archives on 1 Jan 2023.

– From this date on there are no restrictions on data usage, but data users are 

encouraged to communicate with data providers or data PIs during early stages of 

all scientific analyses to ensure accurate usage and interpretation of data.

MOSAiC Data Policy



MOSAiC Data – AWI Data Workflow

Observation to Archives & Analysis (O2A) 

Metadata
Description

Data 
Acquisition

Data 
Ingestion

Data 
Storage

Data 
Monitoring

Data 
Analysis

Data 
Archiving



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

SensorWeb at AWI and 

onboard of Polarstern

Acquisition organized by 

MOSAiC groups.

DShip-ActionLog for 

Device-Operation ID 

management 

DShip-Mapviewer and 

Dashboard at AWI and 

onboard of Polarstern

Using workspace and 

Marketplace (VM) e.g. with 

Jupyter Notebook (R or 

Python) or Bash-Script or 

or …?

Raw and primary data 

archiving at AWI. Data 

transfers after legs or parts 

during legs



LAN

USB-Drive

Polarstern

Network

700 TB

with backup
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Ice City/Aircraft/Satellite
RV Polarstern Transfer

Onshore

Iridium satellite
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MOSAiC 

Central 

Storage

Data Flow



Data Flow

Offshore Onshore Data Publication

MOSAiC 

Central 

Storage

ADC data transferred to 

MCS but not published 

via PANGAEA

Land MCS

WORM-Archive

Raw

Primary

Raw Primary
Raw

Raw Upon request 

of researcher

Primary Data 

Submission 

by author

1. Raw and primary data from Onboard MCS stored on Land MCS 

2. Raw data stored on WORM File System

3. Additionally, raw data can be published in PANGAEA 

4. Primary data will be published in PANGAEA

• Primary data cites raw data or specifies location where raw 

data can be found

5. MOSAiC data that is not stored on Onboard MCS must be made 

available (links or data) via Land MCS

1.

2.

3.

4.

5.



https://www.bmbf.de/de/aktionsplan-forschungsdaten-12553.html

https://www.bmbf.de/de/aktionsplan-forschungsdaten-12553.html


https://www.bmbf.de/de/aktionsplan-forschungsdaten-12553.html

https://www.bmbf.de/de/aktionsplan-forschungsdaten-12553.html


https://bant.io/blog/articles/why-data-is-the-new-oil-and-what-this-means-for-lead-generation/

https://bant.io/blog/articles/why-data-is-the-new-oil-and-what-this-means-for-lead-generation/


http://os.helmholtz.de

VIELEN DANK FÜR IHRE BETEILIGUNG!

frank.oliver.gloeckner@awi.de

https://orcid.org/0000-0001-8528-9023

Alle Texte dieser Präsentation, ausgenommen Zitate, sind unter einem 

Namensnennung 4.0 International Lizenzvertrag lizenziert: 

https://creativecommons.org/licenses/by/4.0/deed.de
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Thanks for your Attention



http://os.helmholtz.de

▪ Email – open-science@helmholtz.de

▪ Website – www.os.helmholtz.de

▪ Mailing list (only for members of Helmholtz) –

Helmholtz Open Science Professionals

▪ Open Science Newsletter

▪ Twitter – @helmholtz_os 

Keep in touch... 

mailto:open-science@helmholtz.de
http://www.os.helmholtz.de/
https://os.helmholtz.de/bewusstsein-schaerfen/mailingliste/
https://os.helmholtz.de/bewusstsein-schaerfen/newsletter/
https://twitter.com/helmholtz_os
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Many thanks for your participation!
Prof. Dr. Frank Oliver Glöckner
E-Mail: frank.oliver.gloeckner@awi.de
ORCID iD: https://orcid.org/0000-0001-8528-9023

Lea Maria Ferguson, Helmholtz Open Science Office
https://orcid.org/0000-0002-7060-3670

Antonia C. Schrader, Helmholtz Open Science Office
https://orcid.org/0000-0001-7080-634X

Nina Leonie Weisweiler, Helmholtz Open Science Office
https://orcid.org/0000-0001-6967-9443
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