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Obiettivo n. 13: agire per il clima
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West Antarctic ice sheet and CO, greenhouse

effect: a threat of disaster
J. H. Mercer

Institute of Polar Studies, The Ohio State University, Columbus, Ohio 43210

If the global consumption of fossil fuels continues to grow
at its present rate, atmospheric CO, content will double in
about 50 years. Climatic models suggest that the resultant
greenhouse-warming effect will be greatly magnified in high
latitudes. The computed temperature rise at lat 80° S could
start rapid deglaciation of West Antarctica, leading to a
5 m rise in sea level.

ATMOSPHERIC carbon dioxide traps some of the long-wave
radiation emitted by the Earth’s surface (principally near 15 um
wavelength), thereby tending to warm the troposphere. This
so-called greenhouse effect has long been suspected'+* but only
recentlv ag the imnlications of a continuation of the current

If so, the actual doubling time for atmospheric CO, content
is likely to be nearer 50 than 200 years.

Many attempts have been made to estimate by climatic
modelling the average global rise in temperature that would
result from a doubling of atmosphere CO, content. The figures
obtained have ranged from 0.7 K to 9.6 K, and Schneider” has
critically examined the models in an attempt to clear up the
confusion created by these widely different estimates. He
points out that some of the models give unrealistic results
because they compute an equilibrium condition for the Earth’s
surface rather than for the Earth-atmosphere system as a
whole. He stresses the advantages of radiative-convective
models, which take into account vertical motions of the
atmosphere and latent heat transport, and he compares the
radiative—convective models of Rasool and Schneider®. who
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PERSPECTIVE

PUBLISHED ONLINE: 8 FEBRUARY 2016 | DOI: 10.1038/NCLIMATE2923

Consequences of twenty-first-century policy for
multi-millennial climate and sea-level change

Peter U. Clark™, Jeremy D. Shakun?, Shaun A. Marcott?, Alan C. Mix', Michael Eby*~,

Scott Kulp®, Anders Levermann’®?, Glenn A. Milne™, Patrik L. Pfister", Benjamin D. Santer’?,

Daniel P. Schrag®, Susan Solomon', Thomas F. Stocker, Benjamin H. Strauss®, Andrew J. Weaver?,
Ricarda Winkelmann’, David Archer'®, Edouard Bard", Aaron Goldner', Kurt Lambeck™%,

Raymond T. Pierrehumbert? and Gian-Kasper Plattner"

“...policy decisions made In the next few years to decades will
have profound impacts on global climate, ecosystems and human
socleties — not just for this century, but for the next ten millennia

and beyond.”

| ) iile polimi. \ ; K| Ci . bl
www.campus-sostenibile.polimi.it _ClTTA STUDI acebook | ClttaSt\';\l/Jit(::;Cr:ellrgp;lrJ;)stséiglbl e

campus.sostenibile@polimi.it CAMPUS SOSTENIBILE




Projected submerged areas in heavily populated areas affected by
sea-level rise
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Source: Clark et al., 2016 Consequences of twenty-first-century policy for multi-millennial climate and sea-level
change. Nature Climate Change, 6, 360-369
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dol:10.1038/nature17145

Contribution of Antarctica to past and
future sea-level rise

Robert M. DeConto! & David Pollard?

Polar temperatures over the last several million years have, at times, been slightly warmer than today, yet global mean
sea level has been 6-9 metres higher as recently as the Last Interglacial (130,000 to 115,000 years ago) and possibly higher
during the Pliocene epoch (about three million years ago). In both cases the Antarctic ice sheet has been implicated as the
primary contributor, hinting at its future vulnerability. Here we use a model coupling ice sheet and climate dynamics—
including previously underappreciated processes linking atmospheric warming with hydrofracturing of buttressing ice
shelves and structural collapse of marine-terminating ice cliffs—that is calibrated against Pliocene and Last Interglacial
sea-level estimates and applied to future greenhouse gas emission scenarios. Antarctica has the potential to contribute
more than a metre of sea-level rise by 2100 and more than 15 metres by 2500, if emissions continue unabated. In this
case atmospheric warming will soon become the dominant driver of ice loss, but prolonged ocean warming will delay
its recovery for thousands of years.

“Antarctica has the potential to contribute more than a metre of
sea-level rise by 2100 and more than 15 metres by 2500, if
emissions continue unabated” Marzo 2016
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Projection of future Antarctic contributions to global mean sea
level rise from 1950 to 2500

driven by a high-resolution atmospheric model and 1° NCAR CCSM4 ocean temperatures
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Relatore
Note di presentazione
The good news is that it projects little or no sea-level rise from Antarctic melt if greenhouse-gas emissions are reduced quickly enough to limit the average global temperature rise to about 2 °C. 
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