Greenland Melt Prompts NASA Fears of Coastal Flooding
by Eric Niiler
Aug. 26, 2015 – NASA scientists say they are worried about the increasing speed of melting glaciers in Greenland, melting that is leading to higher sea levels that threaten coastal communities from Florida to Thailand.
Researchers have been studying the expansion of the ocean’s height for the past few decades.  It’s the result of thermal expansion (heat from warming atmosphere), melting ice in the Arctic and Antarctic, and melting from glaciers in other parts of the world, such as Alaska or the Himalayas.
The new wild card is rapid changes above and below Greenland ice sheets, according to Eric Rignot, glaciologist at the University of California, Irvine and NASA's Jet Propulsion Laboratory (JPL) in Pasadena, Calif.  
“The ice sheets are contributing to sea level rise sooner and greater than anticipated,” Rignot said during a NASA press conference Wednesday.  “Right now, the contribution is about 1/3.  We know that in future warming (melting ice sheets) will dominate sea level rise.  With future warming, we may have multiples of 6 meters, or 18 feet, and higher.  It may be a half meter per century or several meters per century, we don’t know.  We’ve never seen an ice sheet collapse before.”
The Greenland ice sheet, covering 660,000 square miles -- nearly the area of Alaska -- shed an average of 303 gigatons (one gigaton is a billion tons) of ice a year over the past decade, according to satellite measurements.  The Antarctic ice sheet, covering 5.4 million square miles -- larger than the United States and India combined -- has lost an average of 118 gigatons a year.
In late July, NASA satellites captured the “calving,” or breakup, of a 12-square-kilometer hunk of ice on Greenland’s Jakobshavn Glacier, the biggest loss recorded.
“We've never seen something like this and at this scale before,” Rignot said.  “Personally, I am in awe in seeing how fast this calving front is retreating year by year.” 
The ice sheets are melting from above because the air temperature is rising under climate change.  Also, tiny dark particles of airborne aerosols, known as black soot, are collecting on the ice sheet surface, warming the ice like a hot patch of asphalt.  These microscopic pieces of black soot come from factories, cars and wildfires.
At the same time, warm ocean water is lapping below the ice sheets, melting them from below and causing them to slide more easily along the bedrock that supports them.
It’s a dangerous positive feedback loop that won’t be slowing anytime soon, the researchers said.
As Greenland ice melts, low-lying coastal states like Florida are especially in danger, according to NASA scientists.  They say predictions made just a few years ago are likely too conservative, given the quickening pace of melting.
“We’ve committed to more than 3 feet of sea level rise, just based on warming this far,” said.  Steve Nerem, lead for NASA’s sea level change team at the University of Colorado in Boulder.  “This is a warning call that Florida needs to start dealing with sea level rise that is to come.”
While the East Coast, from the Chesapeake Bay to the Florida Keys, is already dealing with record tides, flooding and other impacts of slowly rising seas, the sea level on the West coast has been slowly declining (on average) over the past 23 years.  NASA researchers say they are still trying to understand what’s happening.  They don’t expect the West coast slowdown to continue.  “This is a temporary thing,” said Josh Willis, climate scientist at NASA’s JPL.  “We are going to see sea level rise on the coast that is faster than average.”
Willis is heading up a group of scientists who are using satellite measurements and ocean-going instruments to better understand what’s happening underneath Greenland’s ice sheets and what’s next.  The 5-year Ocean Melting Greenland (OMG) project should get a handle on whether the ice sheets will slowly retreat, or collapse -- which could result in massive changes along the world’s coastlines.
The data collected by NASA will be available to people planning to build homes or businesses in vulnerable coastal zones.  “People need to understand that the planet is not changing, it has changed,” said Tom Wagner, NASA program officer for the cryosphere.  “Sea level is rising now.  We have data for them to use in their planning.  It’s about risk tolerance.”
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