%mm\\k
.

EC-ESA Joint Earth System Science Initiative

22-24 November 2023| ESA-ESRIN, Frascati, Italy

Polar meeting
summary

ESA UNCLASSIFIED - For ESA Official Use Only

esa

+ THE EUROPEAN SPACE AGENCY



\

Impressive set of projects and results
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Thwaites Glacier

The progress and advances presented at the events has been just

amazing...
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The Arctic...

N

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 coveriall coastal areas in SAR mode (support fiord-scale
modelling)

Arctic ocean biology and carbon

Arctic biodiversity and ecosystems:.:

Sea ice variability (trends), drivers (etg., 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...
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Interactions, exchanges of heat, carbon, energy, momentum, have

The Arctic has entered In a new regime where sea-ice-atmosphere |
- radically change, impacting the role of the Arctic in the Earth system !
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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...
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Greenland...

Greenland deserves special
attention.... Major changes
undergoing in Greenland have a
major iImpact 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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Antarctica...
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a) Understand the complex interactions between the

b)

atmosphere and ice-sheet surface, and the potential for
the triggering fractures, ice-shelf collapse and catchment
destabilization.

Understand the interactions between tk-

Circumpolar Deep Water into i~ o(\‘
ice-shelf basal melt-
detecting cha~
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. predict the future evolution of the
..l by linking observations of atmospheric,

-nd ice-sheet properties to physical-based models,
aavanced Al, machine learning and hybrid methodologies.
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Glaciers B

4 \
1 . 1 )
! How (fast) do glaciers change? : hilinirbomoio kot
1 ]
1 1
1
| |
1 - (& 1
1 1
1 { 1
1 TR } — :
1
| = - ]
\ - '

« 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 Al / numerical modeling (digital twin)

- Maximise CRISTAL's potential for glacier mass balance and hydrology
applications
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 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 i T
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... TE

More useable
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Excellent collaboration...
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