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Impressive set of projects and results

The progress and advances presented at the events has been just 
amazing…
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• Freshwater fluxes and impacts on ocean circulation (AMOC collapse??)
• Run-off/discharge impacts on biology (e.g., impact of Greenland run-off on ocean biology).
• Cryosat is expanding its mask to cover all coastal areas in SAR mode (support fiord-scale 

modelling)
• Arctic ocean biology and carbon 
• Arctic biodiversity and ecosystems…
• Sea ice variability (trends), drivers (e.g., impacts of more frequent and intense extremes)
• The permafrost methane bomb..
• Artic atmosphere…. 

And many more.. Many activities already exist, many efforts already on going, but also major needs 
and opportunities for collaboration and coordination efforts…

The Arctic…
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The Arctic has entered in a new regime where sea-ice-atmosphere 
interactions, exchanges of heat, carbon, energy, momentum, have 

radically change, impacting the role of the Arctic in the Earth system

A major coordinated effort to fully understand and characterize this 
“new Arctic system” is urgent…. This require a major effort and 
synchronization of in-situ data collection, Earth Observation and 

process studies… EC-ESA ESSI could be a mechanism to 
launch/support such an effort….
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Ice Sheets…

IMBIE Team

Aschwanden et al. 2021
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Greenland…

Greenland deserves special 
attention…. Major changes 

undergoing in Greenland have a 
major impact in the Arctic system but 

also in the people of Greenland…

Need to look not only at Greenland from the point of view of Climate 
Change, but we are now in a position to provide science base 

solutions to Greenlandic populations… 
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EC-ESA CollaborationAntarctica…
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a) Understand the complex interactions between the 
atmosphere and ice-sheet surface, and the potential for 
the triggering fractures, ice-shelf collapse and catchment 
destabilization.

b) Understand the interactions between the intrusion of warm 
Circumpolar Deep Water into ice-shelf cavities, quantifying 
ice-shelf basal melting, its spatial distribution, and 
detecting change in basal melt rates and calving front 
location. 

c) Understand how changes at the coastal margins, induced 
by oceanic and atmospheric forcing, propagate inland and 
how they could impact ice-sheet dynamics and stability.

d) Enhance our capacity to predict the future evolution of the 
Antarctic Ice Sheet by linking observations of atmospheric, 
ocean and ice-sheet properties to physical-based models, 
advanced AI, machine learning and hybrid methodologies. 
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Glaciers

1
0

• Mass change assessments from all sources of higher temporal and spatial 
resolution

• Need for more process understanding (feedbacks)

• Derive essential hydrological services (snow density, runoff...) from EO using data 
assimilation and advanced AI / numerical modeling (digital twin)

• Maximise CRISTAL's potential for glacier mass balance and hydrology 
applications

DAL-E



11

In-situ…….

• Major needs for in-situ data across all 
projects, all domains and all regions…

• Actions started to establish better 
connection across activities (several data 
already exist) and projects collecting 
data… 

• Major opportunity for connecting with 
POLARIN…

• Major opportunity for engaging in 
Antarctic InSync
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Open Science, FAIR principles and novel 
technology…

1. 
New Data

2. 
Make it 
available

3. 
Catalogue 
the data

4. 
Make it 
findable

5. 
Make it 
visualisable

6. 
Make it 
accessible

Less useable

More useable



13

Polar synergistic potential
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Excellent collaboration…
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