
 

Widespread collapse of West Antarctica's ice
sheet is avoidable if we keep global warming
below 2C
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Rising seas are already making storm damage more costly, adding to the
impact on about 700 million people who live in low-lying coastal areas at
risk of flooding.
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Scientists expect sea-level rise will exacerbate the damage from storm
surges and coastal floods during the coming decades. But predicting just
how much and how fast the seas will rise this century is difficult, mainly
because of uncertainties about how Antarctica's ice sheet will behave.

The recent Intergovernmental Panel on Climate Change (IPCC) 
projections of Antarctica's contribution to sea-level rise show
considerable overlap between low and high-emissions scenarios.

But in our new research, we show the widespread collapse of the West
Antarctic Ice Sheet is avoidable if we can keep global warming below
the Paris target of 2℃.

In West Antarctica, the interior of the ice sheet sits atop bedrock that
lies well below sea level. As the Southern Ocean warms, scientists are
concerned the ice sheet will continue to retreat, potentially raising sea
level by several meters.

When and how quickly this process could happen depends on a number
of factors that are still uncertain.

Our research better quantifies these uncertainties and shows the full
impact of different emissions trajectories on Antarctica may not become
clear until after 2100. But the consequences of decisions we make this
decade will be felt for centuries.

A new approach to projecting change in Antarctica

Scientists have used numerical ice-sheet models for decades to
understand how ice sheets evolve under different climate states. These
models are based on mathematical equations that represent how ice
sheets flow.
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But despite advances in mapping the bed topography beneath the ice,
significant uncertainty remains in terms of the internal ice structure and
conditions of the bedrock and sediment below. Both affect ice flow.

This makes prediction difficult, because the models have to rely on a
series of assumptions, which affect how sensitive a modeled ice sheet is
to a changing climate. Given the number and complexity of the
equations, running ice-sheet models can be time consuming, and it may
be impossible to fully account for all of the uncertainty.

To overcome this limitation, researchers around the world are now
frequently using statistical "emulators." These mathematical models can
be trained using results from more complex ice-sheet models and then
used to run thousands of alternative scenarios.

Using hundreds of ice-sheet model simulations as training data, we
developed such an emulator to project Antarctica's sea-level contribution
under a wide range of emissions scenarios. We then ran tens of
thousands of statistical emulations to better quantify the uncertainties in
the ice sheet's response to warming.
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These maps of Antarctica show the projected change in ice thickness between
the present and the year 2300, for a low-emissions scenario (left) and a high-
emissions scenario (right), with red indicating ice loss and blue showing ice gain.
Author provided

Low emissions prevent ice shelf thinning

To ensure our projections are realistic, we discounted any simulation
that did not fit with satellite observations of Antarctic ice loss over the
last four decades.

We considered a low-emissions scenario, in which global carbon
emissions were reduced quickly over the next few decades, and a high-
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emissions scenario, in which emissions kept increasing to the end of the
century. Under both scenarios, we observed continued ice loss in areas
already losing ice mass, such as the Amundsen Sea region of West
Antarctica.

For the ice sheet as a whole, we found no statistically significant
difference between the ranges of plausible contributions to sea-level rise
in the two emissions scenarios until the year 2116. However, the rate of
sea-level rise towards the end of this century under high emissions was
double that of the low-emissions scenario.

By 2300, under high emissions, the Antarctic ice sheet contributed more
than 1.5m more to global sea level than in the low-emissions scenario.
This is because the West Antarctic Ice Sheet collapses.

The earliest warning sign of a future with a multi-meter Antarctic
contribution to sea-level rise is widespread thinning of Antarctica's two
largest floating ice shelves, the Ross and Ronne-Filchner.

These massive ice shelves hold back land-based ice, but as they thin and
break off, this resistance weakens. The land-based ice flows more easily
into the ocean, raising sea level.

In the high-emissions scenario, this widespread ice-shelf thinning
happens within the next few decades. But importantly, these ice shelves
show no thinning in a low-emissions scenario—most of the West
Antarctic Ice Sheet remains intact.

Planning our future

The goal of the Paris Agreement is to keep warming well below 2℃. But
current global government pledges commit us to 2.9℃ by 2100. Based
on our emulator projections, we believe these pledges would lead to a
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50% higher (70cm) Antarctic contribution to sea-level rise by the year
2300 than if warming remains at or under 2℃.

But even if we meet the Paris target, we are already committed to sea-
level rise from the Antarctic ice sheet, as well as from Greenland and
mountain glaciers around the world for centuries or millennia to come.

Continued warming will also raise sea levels because warmer ocean
water expands and the amount of water stored on land (in soil, aquifers,
wetlands, lakes, and reservoirs) changes.

To avoid the worst impacts on coastal communities around the world,
planners and policymakers will need to develop meaningful adaptation
strategies and mitigation options for the continued threat of sea-level
rise.

This article is republished from The Conversation under a Creative
Commons license. Read the original article.
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