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Is Antarctica losing or gaining ice?

What The Science Says:
Antarctic sea ice extent has expanded at times but is currently (2023) low. In contrast, Antarctica is
losing land ice at an accelerating rate and that has serious implications for sea level rise.

Climate Myth: Antarctica is gaining ice
"[Ice] is expanding in much of Antarctica, contrary to the widespread public belief that global warming is
melting the continental ice cap." (Greg Roberts, The Australian)

At a glance
Who discovered the great, South Pole-straddling continent of Antarctica? According to the National
Geographic, Captain Cook came within an estimated 80 miles of it in the late 1700s, but the three first
'official' discoveries all took place in 1820 by Russian, British and American teams of seafarers respectively.

Since that initial discovery, Antarctica has attracted and inspired researchers and explorers alike. It's a
challenging place, fringed by sea-ice that, unlike the Arctic, has not steadily declined but whose extent
fluctuates on a seasonal basis: it's currently (February 2023) at a very low coverage, but it can and does
recover from such dips. Antarctic sea-ice is no great problem, with the exception of albedo-loss in low extent
years: if it all melted, it would have no effect on global sea-levels. It's the stuff on land we need to focus
upon.

The land of Antarctica is a continent in two parts, divided by the 2,000 m high Transantarctic Mountains. The
two parts differ in so many respects that they need to be considered separately. East Antarctica, that
includes the South Pole, has the far greater landmass out of the two, some 4,000 by 2,500 kilometres in
size. Although its massive ice-sheet, mostly grounded above sea level, would cause 52 metres of sea level
rise if it completely melted, so far it has remained relatively stable. Snow accumulation seems to be keeping
in step with any peripheral melting.

In contrast, in the absence of ice, West Antarctica would consist of islands of various sizes plus the West
Antarctic Peninsula, a long mountainous arm pointing northwards towards the tip of South America. The ice
sheet overlying this mixed topography is therefore grounded below sea level in many places and that's what
makes it far more prone to melting as the oceans warm up. Currently, the ice-sheet is buttressed by the
huge ice-shelves that surround it, extending out to sea. These slow down the glaciers that drain the ice-
sheet seawards.

The risk in West Antarctica is that these shelves will break up and then there will be nothing to hold back
those glaciers. This has already happened along the West Antarctic Peninsula: in 1998-2002 much of the
Larsen B ice-shelf collapsed. On Western Antarctica's west coast, the ice-sheet buttressing the Thwaites
Glacier – a huge body of ice with a similar surface area to the UK - is a major cause for concern. The glacier,
grounded 1,000 metres below sea level, is retreating quickly. If it all melted, that would raise global sea levels
by 65 centimetres.

Such processes are happening right now and may not be stoppable - they certainly will not be if our CO2
emissions continue apace. But there’s another number to consider: 615 ppm. That is the CO2 level beneath
which East Antarctica’s main ice sheet behaves in a mostly stable fashion. Go above that figure and the
opposite occurs - major instability. And through our emissions, we’ve gone more than a third of the way
there (320 to 420 ppm) since 1965. If we don’t curb those emissions, we’ll cross that line in well under a
century.
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Please use this form to provide feedback about this new "At a glance" section. Read a more
technical version below or dig deeper via the tabs above!

Further details
Arguments that we needn't worry about loss of ice in the Antarctic because sea ice is growing or even that
sea ice in the Antarctic disproves that global warming is a real concern hinge on confusion about differences
between sea and land ice, and what our best information about Antarctic ice tells us. 

As well, the trend in Antarctic sea ice is not a permanent feature, as we'll see. But let's look at the main
issues first.

Sea ice doesn't play a role in sea level rise or fall. 

Melting land ice contributes to sea level rise. 

The net, total behavior of all ice in the Antarctic is causing a significant  and accelerating rise in
sea level. 

Antarctic sea ice is ice which forms in salt water mostly during  winter months. When sea ice melts, sea
level does not change.

Antarctic land ice is the ice which has accumulated over thousands of years in Antarctica by snowfall. This
land ice is stored ocean water that once fell as precipitation. When this ice melts, the resulting water returns
to the ocean, raising sea level.

What's up with Antarctic sea ice?

At both poles, sea ice grows and shrinks on an annual basis. While the maximum amount of cover varies
from year to year, there is no effect on sea level due to this cyclic process. 

Figure 1: Coverage of sea ice in both the Arctic (Top) and Antarctica (Bottom) for both summer minimums
and winter maximums. Source: National Snow and Ice Data Center

Trends in Antarctic sea ice are easily deceptive. For many years, Antarctic sea was increasing overall, but
that shows signs of changing as ice extent has sharply declined more recently. Meanwhile, what's the
relationship of sea ice to our activities? Ironically, plausible reasons for change may be of our own making:

Ozone levels over Antarctica have dropped causing stratospheric cooling and increasing winds which
lead to more areas of open water that can be frozen (Gillett & Thompson 2003, Thompson & Solomon
2002, Turner et al. 2009).

Page 2 of 4 from the basic version of Antarctica is gaining ice generated Oct 30 02:08 2024

https://docs.google.com/forms/d/e/1FAIpQLSdRzpqErVxgQBFL55F9I9PloC4qWugawcCJXTofNwiq0ZKOLg/viewform?usp=pp_url&entry.386351903=https://skepticalscience.com/antarctica-gaining-ice-basic.htm
https://nsidc.org/cryosphere/seaice/characteristics/difference.html
https://doi.org/10.1073/pnas.1906556116
https://doi.org/10.1126/science.1087440
https://www.atmos.colostate.edu/~davet/ao/ThompsonPapers/ThompsonSolomon_Science.pdf
https://agupubs.onlinelibrary.wiley.com/doi/pdf/10.1029/2009GL037524
http://skepticalscience.com
http://skepticalscience.com/antarctica-gaining-ice.htm


The Southern Ocean is freshening because of increased rain and snowfall as well as an increase in
meltwater coming from the edges of Antarctica's land ice (Zhang 2007, Bintanja et al. 2013). Together,
these change the composition of the different layers in the ocean there causing less mixing between
warm and cold layers and thus less melted sea and coastal land ice.

Against those factors, we continue to search for final answers to why certain areas of Antarctic sea ice grew
over the past few decades (Turner et al. 2015). 

More lately, sea ice in southern latitudes has shown a precipitous year-on-year decline (Parkinson 2019).
While there's a remaining net increase in annual high point sea ice, the total increase has been sharply
reduced and continues to decline. 

How is Antarctic land ice doing?

We've seen that Antarctic sea ice is irrelevant to the main problem we're facing with overall loss of ice in the
Antarctic: rising sea level. That leaves land ice to consider. 

Figure 2: Total Antarctic land ice changes and approximate sea level contributions using a combination of
different measurement techniques (IMBIE, 2017). Shaded areas represent measurement uncertainty.

Estimates of recent changes in Antarctic land ice (Figure 2) show an increasing contribution to sea level.
Between 1992 and 2017, the Antarctic Ice Sheets overall lost 2,720 giga-tonnes (Gt) or 2,720,000,000,000
tonnes into the oceans, at an average rate of 108 Gt per year (Gt/yr). Because a reduction in mass of 360
Gt/year represents an annual global-average sea level rise of 1 mm, these estimates equate to an increase
in global-average sea levels by 0.3 mm/yr.

There is variation between regions within Antarctica as can be seen in Figure 2.  The West Antarctic Ice
Sheet and the Antarctic Peninsula Ice Sheet are losing  a lot of ice mass, at an overall increasing rate. The
East Antarctic Ice Sheet has grown slightly over the period shown.  The net result is a massive loss of ice.
However, under a high-emissions scenario, ice-loss from the East Antarctic ice-sheet is expected to be a
much greater in the decades after 2100, as reported recently by Stokes et al. (2022). That’s a scenario we
must avoid at all costs.

Takeaway

Independent data from multiple measurement techniques (explained here) show the same thing: Antarctica
is losing land ice as a whole and these losses are accelerating. Meanwhile, Antarctic sea ice is irrelevant to
what's important about Antarctic ice in general.

The Skeptical Science website by Skeptical Science is licensed
under a Creative Commons Attribution 3.0 Unported License.
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Skeptical Science explains the science of global warming and examines climate
misinformation through the lens of peer-reviewed research. The website won the Australian
Museum 2011 Eureka Prize for the Advancement of Climate Change Knowledge. Members
of the Skeptical Science team have authored peer-reviewed papers, a college textbook on
climate change and the book Climate Change Denial: Heads in the Sand. Skeptical Science
content has been used in university courses, textbooks, government reports on climate
change, television documentaries and numerous books.

The Skeptical Science website by Skeptical Science is licensed under a Creative Commons Attribution 3.0 Unported
License.
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