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IASC MOSAiC expedition
600 participants from 17 
countries; five icebreakers, 
aircraft and other support

WINTER DRIFT ACROSS THE 
ARCTIC OCEAN



MOSAiC:  Multidisciplinary drifting 
Observatory for the Study of Arctic Climate
“What are the causes and consequences of an 
evolving and diminished Arctic sea ice cover?” 



T-MOSAiC:  Terrestrial Multidisciplinary distributed 
Observatories for the Study of Arctic Connections

“What are the consequences of diminished Arctic sea ice 
cover and changes in Arctic Ocean climate for terrestrial 
geosystems, ecosystems and human systems ?” 

Terrestrial
• Geosystems
• Ecosystems
• Human systems

T-MOSAiC



T-MOSAiC - Implementation

Three funding tracks



T-MOSAiC - Implementation

Action Groups

These aim to bring together researchers to 
collaborate on common themes within T-MOSAiC 
and define specific questions, activities & outputs



T-MOSAiC Science Plan

Example topics & questions

Can land-based stations be used to improve radiation models and
remote sensing products for Arctic seas and the surrounding lands?

How does the connectivity between sea, atmosphere & land affect
terrestrial components such as water, permafrost, ice, biota
(including microbiota), northern communities and infrastructure?

What are the coastal and inland gradients in these components of
the Arctic system; how do the gradients differ among Arctic sectors?



T-MOSAiC - Implementation

Action Groups

Examples of T-MOSAiC Action Groups



T-MOSAiC Remote Sensing Action Group

(HILDEN)



T-MOSAiC Coastal Processes Action Group 



T-MOSAiC Arctic Infrastructure Action Group 



Walker, D. A., & J. L Peirce (editors) 2015. Rapid Arctic Transitions due to Infrastructure and 
(RATIC).  A contribution to ICARP III. University of Alaska Fairbanks, Fairbanks, Alaska.

Recommendations

• Develop  an  IASC  interdisciplinary  Infrastructure  Action Group  that  includes  
participation  by  members  of  all  IASC  working  groups  and  APECS;  

• Incorporate  infrastructure-related  issues  more  explicitly  in  the  IASC  working  
groups’  research  priorities;  

• Promote  regular  infrastructure  workshops  at  international  scientific meetings; 

• Emphasize the need for social‐ecological-system studies in relationship to 
infrastructure; 

• Promote  infrastructure-related  themes  in  future  international  research 
initiatives.



Conceptual models, hypotheses, protocols, sites & data

3-Layer Model

3. Buffer Layer

2. Active Layer

1. Permafrost  

ADAPT 2011-16:
Special issue of 
Arctic Science on 
permafrost systems
https://www.nrcres
earchpress.com/to
c/as/3/2

https://www.nrcresearchpress.com/toc/as/3/2






Significance of 
liquid water and
snow for permafrost  
systems 



T-MOSAiC - Implementation

Action Groups

Chairs will build on existing+new projects and 
networks to link with similar activities elsewhere
in the circumpolar North, to address one or more 
elements of the T-MOSAiC Science Objectives:      

Winter-spring set-up
Gradient hypotheses
System-level concepts *



T-MOSAiC Science Plan

*System-level concepts

Connectivity 

Gradients 

Discontinuities & Thresholds

Extreme events 

Legacy effects

Emergent properties

https://www.t-mosaic.com/science-plan.html
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https://www.t-mosaic.com/science-plan.html


Consequences of discontinuities
for sustainable infrastructure

ice-rich permafrost



Joseph Culp, Environment Canada and 
Canadian Rivers Institute (CRI@UNB)

Consequences of extreme events
for sustainable infrastructure 



Canada’s first permanent road 
to the Arctic Ocean (2017)

(CBC North)

Threshold effects of infrastructure
on Arctic terrestrial systems

Developing Arctic port 
facilities

https://www.newsdeeply.com/arctic/community/

https://www.newsdeeply.com/arctic/community/2017/06/21


T-MOSAiC - Implementation

Action Groups
(2019-2020-2021)

These are bringing together researchers to collaborate
on common themes within T-MOSAiC and address
specific questions, activities & outputs:

Curated / merged data sets
Observations and sampling
Analysis and modeling
Review / synthesis articles
Strategic plans and protocols
Involvement of APECS/ECR

Action Groups: chairs, co-chairs members and plans by 31 December 2019
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One day T-MOSAiC Cross-cutting Science Session
at ASSW-2021 in Lisbon
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Conclusions

• T-MOSAiC is an IASC cross-cutting project focused on 
terrestrial social-ecological-systems

• Provides a circumpolar, multidisciplinary platform to 
leverage resources and networking for RATIC

• The system-level themes of T-MOSAiC are relevant to 
northern infrastructure and sustainable development

Website: https://www.t-mosaic.com/

https://www.t-mosaic.com/

