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Greenland’s ice losses
have septupled and
are now in line with
its highest sea-level
scenario, scientists
say
That’s according to 26 separate satellite
measurements and 89 scientists who have
produced them.
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For several summers, this deeply incised melt channel
transported overflow from a large Greenland melt lake to
a moulin . (For several summers, this deeply incised melt
channel transported overflow from a large Greenland
melt lake to a moulin a conduit that drains the water
through many hundreds of feet to the ice sheet’s bed.)
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The Greenland ice sheet’s losses have
accelerated so fast since the 1990s it is
now shedding more than seven times as
much ice each year, according to 89
scientists who use satellites to study the
area.

The sheet’s total losses nearly doubled
each decade, from 33 billion tons per year
in the 1990s to an average now of 254
billion tons annually. Since 1992, nearly 4
trillion tons of Greenland ice have entered
the ocean, the new analysis found,
equivalent to roughly a centimeter of
global sea-level rise.
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While a centimeter may not sound like
much, that uptick is already affecting
millions.

“Around the planet, just 1 centimeter of
sea-level rise brings another 6 million
people into seasonal, annual floods,” said
Andrew Shepherd, a University of Leeds
professor who co-led the massive
collaboration with NASA researcher Erik
Ivins.
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The results, from a scientific group called
the Ice Sheet Mass Balance Inter-
comparison Exercise (IMBIE), were
published Tuesday in the journal Nature.

The research suggests an alarming pace of
change for the Earth’s second-largest body
of ice, which could theoretically drive over
20 feet of sea-level rise over a millennium.

[Quiz: How much do you know about ice

sheets, and climate change?]

The recent Greenland losses, the experts
suggest, match a more dire sea-level
projection outlined by the United Nations’
chief climate science body, the
Intergovernmental Panel on Climate
Change. Under that high-end scenario,
Greenland could contribute about 16
centimeters, or around half a foot, to
ocean levels by 2100.

“What that means is that really, the
midrange scenario becomes what was
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previously the upper scenario, and they
will have to invent a new upper scenario,
because one currently doesn’t exist,”
Shepherd said.

Much more sea-level rise would then
come from melting in Antarctica and
smaller glaciers around the world, along
with the expansion of ocean water that
stems from warmer temperatures. It is not
yet clear whether these other components
of the sea-level equation are also following
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the high end, or worst-case, path,
however, and the current study was
focused only on Greenland. (While
Greenland is the biggest contributor to
sea-level rise at the present moment,
Antarctica ultimately has a larger long-
term potential to raise seas.)

Sea-level rise would only continue — and,
perhaps, accelerate further — after 2100.

Greenland is the world’s largest island,
covered with a continuous sheet of ice
produced by many thousands of years of
snowfall. The ice sheet’s size rivals that of
Alaska, and its center is well over a mile
thick.
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The ice flows outward under its own
weight toward the ocean, but because of
Greenland’s mountainous and rocky
coastline, it usually reaches the sea in
fingerlike glaciers that extend outward
through fjords. These fjords are partially
submerged valleys, which were
themselves excavated over vast stretches
of geological time by the glaciers’
movement.

Several large glaciers account for the
biggest ice losses — with Jakobshavn
Glacier, in central Greenland, leading the
way. But there are hundreds of glaciers
overall, and now more are losing ice as
warming seas come in contact with them
through the fjords.
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The ice sheet itself is also being exposed to
warming air temperatures. Most of
Greenland has warmed by more than 2
degrees Celsius (3.6 degrees Fahrenheit)
already, compared with the late 19th
century, according to a Washington Post
analysis of the globe’s fastest-warming
regions. That is double the global average
rate of warming.
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[Dangerous hot zones are spreading all

over the world]

In summer these higher temperatures
produce more and more meltwater atop
the ice sheet, which also runs into the
ocean. A little more than half of the
Greenland losses have arisen through this
process, the study found, which is now
happening too quickly to be offset by
annual snowfall.

The remaining losses are driven by the
faster flow of the glaciers out into the
extremely deep waters of Greenland’s
fjords, where they break off into the ocean
in pieces.

This faster flow may account for the fact
that the ice sheet is losing more mass than
previously expected. More and more
glaciers are losing ice, said study co-
author Beata Csatho, a Greenland expert
at the University at Buffalo. This includes
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several very large glaciers in Greenland’s
far north, she said, which lie closest to the
Arctic Ocean and had previously been
slow to change.

The new research is based on 26 separate
satellite analyses, all individually
published as separate studies. These
employ a variety of methods to measure
the recent change in the Greenland ice
sheet.
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In some cases, scientists tracked how
rapidly ice is flowing toward the sea; in
others, they sought to measure how the
loss of ice has decreased the total mass of
the ice sheet, based on the gravitational
tugs it makes on satellites positioned high
above.

Each approach has its own quirks. But by
synthesizing all of them into a single
study, it represents close to a consensus
on what is happening in Greenland.

The IMBIE group, which has been trying
to collate scientific results in this way for
about six years now, has done the same
analysis for Antarctica. It found rapidly
increasing losses there as well.
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The new Greenland report comes just
months after the U.N. Intergovernmental
Panel on Climate Change — the central
source for sea-level-rise projections —
suggested in a special report that it could
be higher than it previously estimated.
But the number was increased, by about
half a foot, because of additional possible
ice losses from Antarctica, rather than
Greenland. Now, some experts say, the
forecast may need to be raised yet again.

“If the [report] were starting now instead
of two years ago, we would certainly take a
hard look at the [Greenland] estimates
and take this new paper into account,”
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said Michael Oppenheimer, a Princeton
climate scientist who co-led the sea-level-
rise chapter of that report.

Even if Greenland is tracking a high-end
sea-level pathway at the moment,
however, ice losses would still have to
continue to escalate over the course of the
century to reach that scale.

Csatho said prior research had already
suggested that Greenland was trending
toward higher losses than expected, but
individual studies varied significantly. The
consensus of these different studies, she
said, confirms the ice sheet’s major losses.

“Now there is one voice,” she said. “This is
what is coming out from taking it all
together. It’s a much stronger argument.”

said Michael Oppenheimer, a Princeton
climate scientist who co-led the sea-level-
rise chapter of that report.

Even if Greenland is tracking a high-end
sea-level pathway at the moment,
however, ice losses would still have to
continue to escalate over the course of the
century to reach that scale.

Csatho said prior research had already
suggested that Greenland was trending
toward higher losses than expected, but
individual studies varied significantly. The
consensus of these different studies, she
said, confirms the ice sheet’s major losses.

“Now there is one voice,” she said. “This is
what is coming out from taking it all
together. It’s a much stronger argument.”

said Michael Oppenheimer, a Princeton
climate scientist who co-led the sea-level-
rise chapter of that report.

Even if Greenland is tracking a high-end
sea-level pathway at the moment,
however, ice losses would still have to
continue to escalate over the course of the
century to reach that scale.

Csatho said prior research had already
suggested that Greenland was trending
toward higher losses than expected, but
individual studies varied significantly. The
consensus of these different studies, she
said, confirms the ice sheet’s major losses.

“Now there is one voice,” she said. “This is
what is coming out from taking it all
together. It’s a much stronger argument.”



17 Comments

AD

17 Comments

AD

https://www.washingtonpost.com/climate-environment/2019/12/10/greenland-ice-losses-have-septupled-are-pace-sea-level-worst-case-scenario-scientists-say/?outputType=comment


Chris Mooney
Chris Mooney covers climate change,
energy, and the environment. He has
reported from the 2015 Paris climate
negotiations, the Northwest Passage,
and the Greenland ice sheet, among
other locations, and has written four
books about science, politics and
climate change. Follow

Answer Sheet newsletter
A school survival guide for parents (and everyone

else), from education policy to psychology, by
Valerie Strauss on Fridays.

Sign up

By signing up you agree to our Terms of Use and Privacy Policy

Chris Mooney
Chris Mooney covers climate change,
energy, and the environment. He has
reported from the 2015 Paris climate
negotiations, the Northwest Passage,
and the Greenland ice sheet, among
other locations, and has written four
books about science, politics and
climate change. Follow

Answer Sheet newsletter
A school survival guide for parents (and everyone

else), from education policy to psychology, by
Valerie Strauss on Fridays.

Sign up

By signing up you agree to our Terms of Use and Privacy Policy

https://www.washingtonpost.com/terms-of-service/2011/11/18/gIQAldiYiN_story.html
https://www.washingtonpost.com/privacy-policy/2011/11/18/gIQASIiaiN_story.html
https://www.washingtonpost.com/people/chris-mooney/
https://www.washingtonpost.com/people/chris-mooney/
https://twitter.com/@chriscmooney


The Post Recommends

Opinion

Impeachment is a flop
for Democrats. So is
their presidential field.
If this group is the best the left can offer, then
we're headed for a blowout by President Trump.

A North Dakota county
was poised to be first to
bar refugees under
Trump’s executive
order. Residents said no.

Thank you, michal.jaskolski.
Your subscription supports journalism that
matters. If you have questions about your
subscription, please contact us any time.

The Post Recommends

Opinion

Impeachment is a flop
for Democrats. So is
their presidential field.
If this group is the best the left can offer, then
we're headed for a blowout by President Trump.

A North Dakota county
was poised to be first to
bar refugees under
Trump’s executive
order. Residents said no.

Thank you, michal.jaskolski.
Your subscription supports journalism that
matters. If you have questions about your
subscription, please contact us any time.

The Post Recommends

Opinion

Impeachment is a flop
for Democrats. So is
their presidential field.
If this group is the best the left can offer, then
we're headed for a blowout by President Trump.

A North Dakota county
was poised to be first to
bar refugees under
Trump’s executive
order. Residents said no.

Thank you, michal.jaskolski.
Your subscription supports journalism that
matters. If you have questions about your
subscription, please contact us any time.

https://helpcenter.washingtonpost.com/hc/en-us
https://www.washingtonpost.com/opinions/2019/12/05/impeachment-is-flop-democrats-so-is-their-presidential-field/?tid=pr_hybrid_experimentrandom_with_top_mostshared_1_na-ans_1
https://www.washingtonpost.com/opinions/2019/12/05/impeachment-is-flop-democrats-so-is-their-presidential-field/?tid=pr_hybrid_experimentrandom_with_top_mostshared_1_na-ans_1
https://www.washingtonpost.com/nation/2019/12/10/north-dakota-county-votes-allowing-refugees-settle-under-trump-executive-order/?tid=pr_hybrid_experimentrandom_with_top_mostshared_2_na-ans_2
https://www.washingtonpost.com/nation/2019/12/10/north-dakota-county-votes-allowing-refugees-settle-under-trump-executive-order/?tid=pr_hybrid_experimentrandom_with_top_mostshared_2_na-ans_2


Hundreds of speakers who packed a middle-
school cafeteria on Monday night cited the state’s
history of welcoming immigrants from
Scandinavia, its tradition of “North Dakota Nice,”
and the Christian faith shared by many in the
room.
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To some, the young mother looked like a hostage.
To others, she bore a striking resemblance to the
possessed character who delivers the titular line
in the horror movie “Get Out.”
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