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much the region contributes to the global sea-level
rise." Ocean warming results from greenhouse
gases in the atmosphere, produced by humankind's
unabated burning of coal, oil and gas. Importantly,
however, the oceans might not respond linearly to
atmospheric warming, and not in the same way in
all parts of the world. This includes the risk that
ocean temperatures first lag behind, and then rise
rapidly.
"Good news" yet only compared to other parts
of the ice continent
The Filchner-Ronne shelf covers an area bigger
than Germany; its grounded-ice tributaries store
water equivalent to a total of several meters of seaCredit: Newcastle University
level rise. "Our calculations show that this relatively
small part of the Antarctic ice sheet within just 200
years of unabated climate change could contribute
up to 40 centimeters to global sea-level rise," says
The more ice is melted of the Antarctic FilchnerRonne shelf, the more ice flows into the ocean and Mengel. "This kind of sea-level rise alone could
the more the region contributes to global sea-level already be enough to bring coastal cities like
rise. While this might seem obvious, it is no matter Hamburg into serious difficulties."
of course for the huge ice masses of Antarctica:
"At present, most Antarctic ice shelves are
parts of the ice continent are characterized by
surrounded by cold water masses near the freezing
instabilities that, once triggered, can lead to
point," co-author Anders Levermann says. "The
persistent ice discharge into the ocean even
without a further increase of warming - resulting in topography around the ice continent acts as a
barrier for heat and salt exchange with the northern
unstoppable long-term sea-level rise. In the
Filchner-Ronne region however, ice-loss will likely warmer and saltier water masses, creating a cold
water wall around the continent." Projections of the
not show such behavior, scientists from the
breakdown of this front in ocean simulations for the
Potsdam Institute for Climate Impact Research
Filchner-Ronne region under atmospheric warming
now found. Published in Nature Climate Change,
their study shows that in this area the ice flow into raised concerns that such ocean instability might
lead to unstoppable future ice loss also from this
the ocean increases just constantly with the heat
part of Antarctica, as is projected to occur in the
provided by the ocean over time.
Wilkes Basin region, for instance. "We found that
this is not the case for the Filchner-Ronne shelf "While for other parts of Antarctica unstoppable
which luckily means that we can still very well limit
long-term ice loss might be provoked by a single
the ice loss in this area by limiting greenhouse gas
warming pulse, caused by nature itself or human
emissions."
action, ice loss in the Filchner-Ronne region
increases directly with ocean warming," lead
Different mechanisms in different regions
author Matthias Mengel explains. "This is good
news, because it is in our hands to determine how
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Sea-level rise poses a challenge to coastal regions
worldwide. While today sea-level rise is mainly
caused by thermal expansion of the warming
oceans, and by the melting of mountain glaciers,
the major contributors to long-term future sea-level
rise are expected to be Greenland and Antarctica
with their vast ice sheets. The causes of ice loss
differ greatly between the two. While on Greenland
ice melting at the surface plays a large role, the
Antarctic ice sheet loses almost all its ice through
ice flow into the ocean. The simulation of the
Antarctic ice flow is complex because the flow can
become unstable. Ice shelves, the floating
extensions of the ice sheet, can act as a break to
the ice flow and inhibit instability. Warming oceans
around Antarctica that melt the ice shelves
therefore increase the risk of high sea-level rise.
The Parallel Ice Sheet Model, as used by the
authors, resolves unstable grounding line retreat
and simulates the flow of both the ice sheet and the
ice shelves. It can therefore help to answer urgent
questions as to the extent of Antarctica's sea-level
risks.
"It is more difficult to determine the risk that comes
with global warming in parts of Antarctica that are
considered unstable, and less difficult for the
Filchner-Ronne region that responds linearly to
global warming," concludes Levermann. "One thing
is clear: the more warming we cause by burning
coal, gas and oil, the more expensive it will be for
coastal regions to adapt."
More information: Mengel, M., Feldmann, J.,
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Antarctic tributaries to strong projected ocean
warming underneath the Filchner-Ronne ice shelf.
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