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ESA Earth Observation

We develop world-class Earth Observation systems with European and global partner to
address today’s scientific and societal challenges
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An unique opportunity
for polar science
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ESA Polar Science Cluster Activities \\\&\&i eSa
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An example: An integrated approach in Polar sciences
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First Arctic Summer Sea Ice Thickness
(Jack Landy, Univ. of Bristol)
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Source: Jack Landy, Living Planet Fellowship
Animation: Planetary Visions
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Ocean currents carry warm water beneath
the ice shelves, increasing melting at-their base







Bringing data and models together: Digital Twin Antarctica @esa

Subglacial network

Scientific Processes
Monitoring Calculation
Infrastructure Processes Tools User Interface

Scenario Analysis
User Interface

User Interactions

Service oriented

Data Lake infrastructure

Digital Twin i i \ w Scenario Al
User

Climate Data i .
Model Data update Definitions -

Output triggers o~ Al

Emulator

i ¥  Informatio
EO Data EO Data Ingestion d : .
Facility Service \

(Raw and "
Derived) " T|I|ng
Service

Jupyter

Data Lineage

uery

Interface MAF“,AB

Interactive

Data Cubes Q - ﬁ‘\ ﬁ
Mark data %Q A python

official

Scientific

i Visualisation Tool

4D Antarctica Display / Report a Isualisation Too Analysis
Data Cube Configs

Configurations o

PR

10

+ THE EUROPEAN SPACE AGENCY




An strong partnership in Earth Sciences @esa
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ESA new Science and Innovation Earth
Observation Programme
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Next challenges for ESA Science Cluster

esa

Need for a major coordinated effort
"""""" to reconstruct the ice sheet system
and observe, understand and
predict the dynamics of ice sheets
specially its margins in view of
assessing the magnitude and
onset of change and assess
potential abrupt changes and
future impacts

Integrated assessment of the
%= Southern ocean as a full couple
ocean-cryosphere system

Arctic Permafrost and methane

Need for a major coordinated effort to
better observe and understand
evolution of the Arctic ocean under
climate change and its role in the Earth
system (carbon cycle, water cycles)
with focus on the impacts of Arctic
application, extremes, and freshwater
fluxes

%* g Role of mountain glaciers in the

i water cycle and global sea level
rise...
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