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What do we know about the future of
Arctic sea-ice loss?
THE ISSUE. The rapid loss of .loating Arctic sea ice is striking in its impact on global climate.
WHY IT MATTERS. Snow-covered sea ice is one of the most re.lective natural materials on Earth.
As the area covered by sea ice dwindles, more sunlight is absorbed by the Arctic Ocean instead of
being re.lected back to space. The enhanced surface warming melts even more ice, which further
reduces the re.lectivity: a self-perpetuating cycle1. As such, sea ice loss has strongly contributed to
accelerated warming in the Arctic, where temperatures are increasing at two to three times the rate of
the globe as a whole.

STATE OF KNOWLEDGE. Since the

onset of satellite measurements in
1979, Arctic sea ice cover has
diminished signi.icantly in all months.
The trends are largest in September
when the ice cover is at its seasonal
minimum (see .igure at right), with ice
loss rates currently exceeding 10% per
decade. The declines in area covered by
ice are accompanied by a rapid thinning
of the ice, with over 60% of the ice
volume lost in only 30 years2. Startling
reductions in recent years—2007 and
2012 in particular—contributed to the
accelerated trend in ice loss. The
accelerating loss, accompanied by ice
thinning and strong reinforcing
f e e d b a c k s , s u g g e s t s t h a t t h e Average monthly Arctic sea ice extent in September, 1979-2018
characteristics and behavior of Arctic (Credit: National Snow and Ice Data Center)
sea ice are now fundamentally different
than they were in the 20th century. This diminished Arctic sea ice has widespread implications for
ecosystems, coastal erosion, and human activities in the region.

Climate models project further increases in the rate of ice loss punctuated by intervals of especially
rapid change, such as observed in 2007 and 20123. The models indicate that instances of rapid sea ice
loss have subsequent impacts on atmospheric warming, permafrost thaw, and Arctic cloudiness
resulting in large-scale changes to global climate. Climate models also indicate that sea ice could
increase for several years at a time when natural cooling counteracts human-induced warming4.
Despite possible short-lived periods of cooling, climate models project an overall trend of continued
ice loss and enhanced Arctic warming over several decades. Unless the burning of fossil fuels is
considerably reduced, it is highly likely that most of the Arctic Ocean will be ice-free in summers later
this century.
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WHERE THE SCIENCE IS HEADED.
While the long-term prospect for Arctic sea ice
is one of continued loss, shorter-term
.luctuations on seasonal to inter-annual
timescales are important for ecosystems and
human activities in the region. Predicting sea
ice .luctuations from one season to the next is a
challenging task, and models project greater
seasonal variation in the area covered by ice as
it becomes thinner. Fortunately, there are
promising advances in the predictive
capabilities of sea ice models that will improve
forecasts and reduce risks for a variety of
stakeholders.

Minimum Arctic sea ice extent in summer 2018. The white
area shows the minimum sea ice extent in September 2018. The
pink line shows the average September extent from 1981-2010.
(Credit: National Snow and Ice Data Center)
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