History Reveals Greenland Ice Might Melt Much Faster Than Believed
by Bob Berwyn
Dec. 7, 2016 – Scientists found that Greenland rocks now buried under 10,000 feet of ice were ice-free for long stretches during the past 1.4 million years.  This led them to predict the Greenland Ice Sheet could melt more suddenly than previously believed.
That could raise global sea level far beyond current projections over the next few centuries, including recent estimates from the Intergovernmental Panel on Climate Change, according to a new study published Wednesday in the journal Nature.  The research challenges the prevailing idea that the ice sheet remained relatively intact during the recent geological past.  It shows even the thickest ice had vanished during warm periods between ice ages.
Columbia University paleoclimatologist Joerg Schaefer, who co-authored the study, said the findings show the Greenland Ice Sheet may be much less stable than scientists thought.
"Over the last 15 years, it looked like we wouldn't have to worry too much about the Greenland ice sheet melting too fast," Schaefer said.  "Most of the climate models treated it as a solid ice cube sitting on bedrock.  With climate warming, it melts off the top, but it takes a long time.  Compared to other ice sheets like West Antarctica, is looked pretty strong and resilient to warming."
New, direct samples of the bedrock pierced that belief.
"These might be the most precious rocks since the moon rocks," he said.  "We got the huge privilege of working with these rocks, and cutting-edge isotopic tools.  And the surface of Greenland gave us a very clear answer.  Unfortunately, the answer is it was ice-free during an important period."
If the ice sheet had persisted across most of Greenland during those warm periods, there was hope that it could stay mostly intact, despite the Earth's thickening blanket of greenhouse gases.  The new study suggests that, because it mostly melted, there's little doubt the planet's warming trajectory will melt the Greenland Ice Sheet in the centuries ahead.
"We lost the Greenland Ice Sheet during periods of natural forcing.  We lost it several times, so it's not reasonable to believe we'll keep that ice sheet in the future with human-caused global warming," he said.
The paper doesn't project a specific timeline for melting.  But the findings could have an effect in the coming century.  The models currently used to project sea level rise indicate a stable ice sheet.  But other factors, including accelerating glaciers or more water at the base of the ice, could push the ice sheet past a tipping point, toward a rapid meltdown, Schaeffer said.
Knowing how fast and how much the Greenland Ice Sheet melted under past climate change is crucial to knowing how much sea level will rise, in coming decades, from ongoing global warming.  The Arctic is warming twice as fast as the global average.
"This opens up questions for ice sheet modelers like me, whether we are missing processes in the models we use to project the rate of sea level rise in the next century," said Lauren Gregoire, who studies abrupt climate change at the University of Leeds School of Earth and Environment.
"This is right in the middle of the ice sheet.  If someone can convince me there was no ice there, it probably means there was not much ice left.  That part is really robust and convincing," she said, referring to the location where the bedrock was sampled.
"It's definitely relevant to what's going to happen in the future; it's going tell us the magnitude of sea level change we're going to have in the future, but not how fast."
Analyzing the isotopes created from tiny particles bombarding Earth from space helped the scientists conclude that up to 90%  of the ice sheet probably melted several times during that span.
The study implies that Greenland was almost ice free for almost 25% of the 2nd half of Quaternary, a 2.6 million year geological period marked by relatively regular ice age cycles.  Other climate records suggest those ice-free periods were much shorter, said scientist Andrey Ganopolski, who studies ice age cycles at the Potsdam Institute for Climate Impact Research.
Although a couple of centuries to a couple of millennia are the fastest meltdown scenarios, according to Florian Ziemen, a climate modeler with the Max Planck Institute for Meteorology, the new study's findings could have implications for the next 50 to 100 years.  Along with raising sea level more quickly than anticipated, cold water from melting Greenland ice could affect Atlantic Ocean currents that regulate the climate in the Northern Hemisphere, he added.
To better assess the timing and extent of the historic melting, the scientists say more samples are needed.  A prototype of a new drill that can rapidly penetrate nearly 2 vertical miles of ice has already been built by a consortium of U.S. scientists.  But there's currently no funding for deployment.  It is the type of science most at risk if President-elect Donald Trump follows through on his pledge to cut funding for climate research.
The rock sample is more than 20 years old.  But only in the past year have scientists been able to accurately trace the radioactive beryllium-10 and aluminum-26 isotopes that stem from the interstellar debris crashing to Earth.  The isotopes decay at known rates, so they can accurately show when the rocks were exposed to the atmosphere.
Many parts of the world will be hard-pressed to adapt to the 3-4 feet of sea level rise projected for 2100 by the IPCC, and the IPCC report doesn't account for a potentially rapid meltdown of Greenland ice.  That could be a fatal miscalculation, said Jeff Severinghaus, a paleoclimatologist at Scripps Institution of Oceanography who was not involved in the study.
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