Earth Observation from Space
A tool to combat climate change
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Need for an urgent and co
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Science is the bedrock fo

The unigue set of grand challenges that humankind is facing
require more than ever that scientists advance their understanding of
the planet, its processes and its interactions with human activities
and translate that knowledge Into novel solutions for society.
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ESA’s Earth Observation Missions @esa

Satellites: Heritage 08 / Operational 16 / Developing 40 / Preparing 22 / Total 86
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Next Earth
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Arctic Sea Ice




First summer Arctic sea-ice thickness from Cryosat esa

Landy, J.C., Dawson, G.J., Tsamados, M. et al.
A year-round satellite sea-ice thickness record from
CryoSat-2. Nature (2022).
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CRYOSAT OPEN NEW OPPORTUNITIES esa

CryoSat Altimetry e - T—
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Subglacial lakes (4DAntarctica team)
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In 2013 thg ice surface changed very rapidly in some locations,
revealing a group of active sub-glacial lakes
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Advances In Ice Shelves Pan-Antarctic Assessment @esa
Polar+ IceShelves team

Davison et al. Annual mass budget of Antarctic ice shelves from
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First global assessment of glaciers mass balance and its @esa

drivers from Cryosat

From space we can map glacier extent and
how their thickness is changing

Jakob, L., & Gourmelen, N. (2023).Glacier mass loss between 2010

and2020 dominated by atmospheric forcing. Geophysical Research
Letters,50, e2023GL102954.

From space we can map glacier extent and
how their thickness is changing

This study provides the first ever assessment of glacier mass loss globally
from satellite radar altimetry, showing that glaciers have lost 2% of their
volume between 2010 and2020. In addition, for the first time, the study
gives a global picture of the drivers of this glacier ice loss. The findings
indicate that globally nearly 90% of all the loss in ice is due to interaction
with the atmosphere, and that the ocean drives 10% of the loss.
However, in regions where the ocean is changing rapidly, such as the
Barents and Kara Seas or around Antarctica, ocean interaction is
responsible for the majority of the ice loss.
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In overall.... Around 1t

rillion tons per year.
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WINTERC-G
lithosphere and
upper mantle model

14

- 4+ = __ o1

e = = B = NS

R
-+
+
I
1
1
&

+ THE EUROPEAN SPACE AGENCY



An example: An integrated approach in Polar sciences esa
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Preparing for next Sentinel
Expansion missions: Unique
opportunity for Polar science
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The Mediterranean: A Hot-Spot for Climate Change

esa

18

—_—= = _ ol E=ll == ™} 3> ++=+ = —=T"=IHN

2 THE EUROPEAN SPACE AGENCY



Advancing EO for Hydrology E ETE ng ij e @esa

Soil moisture anomalies in Italy - ASCAT Soil Water Index Copernicus .
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An Example: Digital Twin
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High alert 1001+
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@ Lowalert 0-s00

What-if scenario based on an historical \
reconstruction of the hydrological cycle at
1Km resolution Hourly for the last 7 years.

PAST, PRESENT AND FUTURE

» | What-if scenario for flood risk assessment

The *what-if scenario for flood risk assessment" provides the data over the Po river's basin for 21 initial soil moisture conditions and 18 cumulated
precipitation events. The map shows the selected initial conditions (soil moisture at the surface, precipitation at the top level) and related alerts for
6 stations.

The  displays the

of river di on the station of Cremona.

To switch between stations: click on the markers on the map.
To change the initial conditions: edit the values in the *Soil moisture mean"* and/or the "Precipitation mean" fields.
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ESA’s Digital Twins

ESA delivers actionable climate and environmental
Information, as well as green solutions for society,
while fostering disruptive innovations and business
ideas.

¢ Support climate and environmental policies
from local to international level

+ Build strategic partnerships for space
applications

¢+ Enable understanding of impacts (MONITOR
of policy actions using digital twin
models of Earth’s systems
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