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Earth Observation (EO) satellites have enabled extraordinary scientific discoveries across atmosphere, ocean, polar regions, and land. However, these insights often remain confined to specialist
publications, limiting their visibility to non-expert stakeholders. To bridge this gap, the Earth Sciences Panel of the European Space Sciences Committee (ESSC), in collaboration with ESA,
undertook the development of a public-facing brochure that translates complex EO science into accessible, compelling narratives aimed at decision-makers, ministers, and the wider public.

OBJECTIVES

Bring to the attention examples of science
breakthroughs of which most but the experts

are unaware

Exploit the world leading status of the European

EQ programme founded on past 4 decades of

Investment

Make groundbreaking science accessible and

engaging

Highlight the societal benefits of EO data
Provide a tool to support policy and funding

decisions
Ensure

communication is

clear without

compromising scientific integrity

LESSONS

Interdisciplinary

A

collaboration is key

LEARNED

Simplification #
oversimplification

(s1)-e Rising Threats

Revealing Sea-Level Rise with Altimeter Satellites
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Unlike satellite altimetry, tide
gauges cover only part of the
world oceans, mostly in the nor-
thern hemisphere. But the few
long records available provide
useful historical information on
past sea-level trends.
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DISCOVERY
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Long before the satellite age, sea-level changes were
tracked by tide gauges along the coasts. These instru-

The introduction of high-precision satellite altimetry
in the early 1990s revolutionised our understanding of
the oceans by providing continuous, near-global ob-
servations of sea level with remarkable precision and
accuracy. The launch of NASA-CNESs TOPEX/Po-
seidon in 1992, followed by Jason-, 2, 3 and Sentinel-6
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Measurements of
sea-level change
across history have
been limited to just
some continental
coasts, with large
parts of our oceans
not sampled. With

the advent of satel-

lites, we can now see
the threatening rea-
lity of sea-level rise
at planetary scale.

ments provided precise, but only localised, measure-
ments of how the sea level changed relative to the land.
The limited and uneven geographic distribution of tide
gauges made it challenging for scientists to estimate
global sea-level rise across the world's vast oceans. As

missions, enabled routine monitoring of global sea level
rise, revealing an average increase of aver 3.4 mm per
year with evidence for acceleration. Together with the
ESA's complementary altimetry missions, they uncove-
red a critical finding: sea-level rise is uneven, with some

time marched on, and our regions, like the western tropical Pacific, experiencing
rates up to three times faster than the global average-a

trend that threatens low-lying tropical islands.

climate began to warm, the
clear scientific imperative was to develop a method of
accurately mapping the worldwide sea levels.
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Assessing the Harsh Realities of Melting Ice Caps
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Mass Loss from the Great Ice Sheets

from 1992 to 2021 as measured by CryoSat-2
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IMPACT

Over the past three decades, global sea levels have
risen by more than 10 cm, with the annual rate now sur-
passing 4 mm due to ocean warming and land ice melt
driven by greenhouse gas concentrations. By combining
satellite records with tide gauge data, scientists have
traced the acceleration in sea-level rise back to the late

Evolution of Great lce Sheets

measured Dy

extensive mass loss

around the margins ] T3, _sidin

L L
DISCOVERY

This all changed with the launch of the ERS- satel-
ite in 1991. For the first time, scientists could moni

tor ne

1960s, well before satellite monitoring began. As seas
continue to rise faster, the implications for coastal com-
munities, infrastructure, and ecosystems are profound.
Understanding the pace and drivers of sea level rise is
essential to grasp how ice sheets, glaciers, and ocean
waters are responding to climate change.
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IMPACT

Today, satellite altimetry has provided us with a 33-year

THE PROCESS
Initiated by discussions between ESA and ESSC in May 2024
Collaboration across:

. Earth Observation sciences experts

- Communication specialists
. Graphic designers and data visualisation experts

From 123 candidate examples, 12 high-impact cases were selected across four domains:
Atmosphere
Oceans

Polar Regions
Land

Criteria used to define a “groundbreaking science discovery” include a clear “elevator pitch”,
the "degree of astonishment”, and the jump in knowledge that the scientific discovery
represents. All the cases illustrated are based on a discovery as described in the list of
references at the end of the document. They draw primarily on data from ESA missions (ERS-1,
ERS-2, ENVISAT, and Earth Explorers) and the European Commission’s Copernicus programme
(Sentinels), but with additional insights gained from European national and NASA missions.
Electronic brochures delivered to ESA Dec 2024 and Jan 2025.
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COMMENDATIONS
"| strongly commend the Earth Sciences Panel (ESP) of the European Space Sciences

Committee (ESSC) on the initiative, its thorough assessment and commitment to bring

forward simple explanations to the scientific discoveries."
— Simonetta Cheli, ESA EO Director

"The brochure clearly demonstrates without doubt that EO is a field of research which
deserves substantial European investment - ie; a priority justified purely on the basis of
scientific discovery, as well as on the applications and societal benefits.”

— Dr. Maurice Borgeaud, Earth Sciences Panel Chair of ESSC, responsible for the
preparation of the brochure

"There has never been a more critical time to support the ESA Earth Observation

programme and its ability to deliver fundamental scientific insights. "
— Prof Chris Rapley CBE MAE, ESSC Chair

CONCLUSIONS
Many scientific challenges remain, as outlined in the recent ESA Earth Observation Science

Strategy, reinforcing the need for continued investment in R&D missions, including future
Earth Explorers and Missions of Opportunity.

Europe has become a global leader in satellite-based Earth observation through the
combined efforts of Earth Explorers, Copernicus, and national missions; a success built on
scientific ambition and technological innovation.

As Europe faces critical decisions about the future of EQ, it is vital to remember:

When science is understandable, it becomes actionable.
Creating the brochure was a shared learning experience, showing how clear, targeted
communication can amplify scientific impact. This is not just about outreach, it is about

empowering policy, education, and public trust through the professional translation of
science.

OBTAIN THE BROCHURE

Scan the QR Code to access the online PDF of the brochure from the ESSC website.

Limited number of hardcopies may be requested from: ESSC c/o European Science
Foundation, 1 Quai Lezay-Marnesia, 67000 Strasbourg, France

CONTACT

The ESSC is hosted by ESF. You can reach out to the ESSC by mail through essc@esf.org.
Previous ESSC publications can be accessed via the ESSC website: essc.esf.org
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