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Foreword

Sea ice is recognised to have a significant influence on global climate. It has an
impact on the heat exchange between the ocean and atmosphere, a critical influence
on the high-latitude atmosphere and freshwater balance, and an essential role in
regulating the global thermohaline circulation. “What happens in the Arctic doesn’t
stay in the Arctic” has become an important catch phrase.

The loss of sea ice is just one effect of the increasingly warmer Arctic, which is
warming at a rate two to three times faster than the rest of the planet on average. The
change in temperatures at the poles can have a major effect on all parts of the globe
because of the interconnected nature of Earth’s climate system.

Against this backdrop, the book Sea Ice in the Arctic: Past, Present and Future,
edited by Ola M. Johannessen and colleagues, provides essential information and
assesses the current situation of Arctic sea ice. Sketching out the long-term perspec-
tive, the book treats a wide range of relevant topics. For example, it discusses the
reconstruction of paleo-records (spanning a reference frame for the exceptional
nature of today’s changes), highlights more recent observations and methods
(including measurements from space), and touches upon future trends like the use
of artificial intelligence in sea ice classification and corollary effects like the impact
of climate change on the Arctic economy.

The European Space Agency (ESA) has been addressing Arctic sea ice through
various projects like the Climate Change Initiative (CCI), which features sea ice as
an Essential Climate Variable (ECV), and through sea ice monitoring data sets from
CryoSat, SMOS, Sentinel-1, and Sentinel-3. They are fundamental to data assimi-
lation into coupled models and for delivering operational services through the
Copernicus Marine Environment Monitoring Service (CMEMS).

The ESA remains committed to continue its endeavours in this regard, as the need
for sustained sea ice and ocean data sets in the Arctic is recognised by Copernicus
users. Three relevant Copernicus Sentinel high-priority candidate missions are
currently being studied: an imaging passive microwave mission (for ice concentra-
tion), a polar ice and snow topography mission (for sea ice thickness), and an L-band
synthetic aperture radar (SAR) mission as a complement to Sentinel-1.
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ESA’s activities in the domain of Arctic sea ice are just one element of a wide-
scale effort to monitor and protect our planet Earth for future generations – a global
endeavour by nature – requiring a holistic societal approach. This book is an
important element of this endeavour, raising awareness, informing public debate,
and sketching a way forward to tackle the strategic topic of Arctic sea ice.

Director of Earth Observation Programmes Josef Aschbacher
European Space Agency
Frascati, Italy
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