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ANTARCTICA

REVIEWS
200 Antarctic and global climate history

209

viewed from ice cores

Ed Brook and Christo Buizert review
the many insights arising from the
Antarctic ice core record of the past
800,000 years or so. They put into
context the modern changes in
greenhouse gases, relative to past
variability: by any metric, the current
levels and rates of change are beyond
anything seen previously, and clearly
indicate humanity's radical alteration
of atmospheric composition. But
Antarctica is not simply a recorder.
Antarctica both drives and responds

to climate shifts throughout the planet,

at a vast range of time scales, from

its seemingly isolated position, Ice
coring efforts now seek to extend the
continuous Antarctic ice core record to
more than a million years.

Edward J Brook & Christo Buizert

The global influence of localized
dynamics in the Southern Ocean

The vast Southern Ocean encircles
Antarctica and acts both to dampen
and to enhance the continent's
interactions with the rest of the Earth
system. However, although it accounts
for a disproportionate share of oceanic
fluxes of heat, CO, and nutrients, the

the IMBIE team returns to analyse the
much more extensive literature over

an expanded 1992-2017 record. The
full ice sheet lost about 2,720 billion
tonnes, contributing almost 3,000 cubic
kilometres of water to the ocean. East
Antarctica's mass balance remains

flow. Minimal change in continent-wide
sea ice masks strong regional increases
and decreases; the floating ice shelves
fringing the continent are destabilizing
insome areas; and grounded land ice
continues to lose mass.

Andrew Shepherd, Helen Amanda Fricker

| highly tuncertain and Is indistinguishable & Sinead Louise Farrell
So;theml Ocezn |stungersl,nt1d|e:1 from zero. The Antarctic Peninsula and
B T oy e Sl S S5 the West Antarctic lce Sheet, however, PERSPECTIVE

northern oceans. Steve Rintoul reviews
the processes that govern the state
and behavior of the Southern Ocean
and argues that, although a zonally

are clearly losing mass, and the rate of
loss has approximately tripled from the
1990s to 2010s.

233 Choosing the future of Antarctica
What does the future hold for
Antarctica? In this Perspective, Steve

od tive h ded The IMBIE team Rintoul and colleagues step into
?verargta tger;pe:: N it plrow” the shoes of an observer in the year
AHpOLE e a Ot I0ce Y REVIEW 2070, looking back on two possible

to regionally focused view must be
adopted to understand the dominant
role of bottorn topography and eddies
in Southern Ocean dynamics.

223 Trends and connections across the

Antarctic cryosphere
Antarctic ice is changing, but until
recently it has been difficult to extract

trajectories for the continent. In one
scenario, Antarctica continues to

suffer from unchecked emissions of
greenhouse gasses and lax governance,

Stephen R Rintoul robust signals from the considerable with undesirable worldwide effects. The:
noise in the ohservations. Andrew other involves aggressive mitigation
ANALYSIS Shepherd, Helen Amanda Fricker and of emissions and concerted efforts to

219

Mass balance of the Antarctic Ice
Sheet from 1992 to 2017

The Antarctic Ice Sheet is losing mass
and contributing to sea-level rise. In
2012, the Ice Sheet Mass Balance
Inter-comparison Exercise (IMBIE)
assessed the three main techniques
used to quantify the mass loss. Now,

Sinead Loulse Farrell review the state of «
the Antarctic cryosphere over the past
few decades, observed from space and
wsing aircraft remote sensing A varied
pattern of ice tlynamics Is revealed. The
individual types of ice—sea, floating, and
grounded - are interlinked in a system
that either suppresses or accelerates ice

govern with a goal of stewardship rather
than exploitation. The latter scenario
yields a much more sustainable future
for Antarctica. .
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