
 

Greenland's rising air temperatures drive ice
loss at surface and beyond
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This MODIS Terra image, acquired August 23, 2006, shows the southern portion
of Greenland. The Greenlandic ice cap covers about 80% of the island's surface.
Credit: NASA

A new NASA study confirms that the surface temperature of
Greenland's massive ice sheet has been rising, stoked by warming air
temperatures, and fueling loss of the island's ice at the surface and
throughout the mass beneath.

Greenland's enormous ice sheet is home to enough ice to raise sea level
by about 23 feet if the entire ice sheet were to melt into surrounding
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waters. Though the loss of the whole ice sheet is unlikely, loss from
Greenland's ice mass has already contributed in part to 20th century sea
level rise of about two millimeters per year, and future melt has the
potential to impact people and economies across the globe.

So NASA scientists used state-of-the-art NASA satellite technologies to
explore the behavior of the ice sheet, revealing a relationship between
changes at the surface and below. The new NASA study appears in the
January issue of the quarterly Journal of Glaciology.

"The relationship between surface temperature and mass loss lends
further credence to earlier work showing rapid response of the ice sheet
to surface meltwater," said Dorothy Hall, a senior researcher in
Cryospheric Sciences at NASA's Goddard Space Flight Center, in
Greenbelt, Md., and lead author of the study.

A team led by Hall used temperature data captured each day from 2000
through 2006 from the Moderate Resolution Imaging Spectroradiometer
(MODIS) instrument on NASA's Terra satellite. They measured changes
in the surface temperature to within about one degree of accuracy from
about 440 miles away in space. They also measured melt area within
each of the six major drainage basins of the ice sheet to see whether
melt has become more extensive and longer lasting, and to see how the
various parts of the ice sheet are reacting to increasing air temperatures.

The team took their research at the ice sheet's surface a step further,
becoming the first to pair the surface temperature data with satellite
gravity data to investigate what internal ice changes occur as the surface
melts. Geophysicist and co-author, Scott Luthcke, also of NASA
Goddard, developed a mathematical solution, using gravity data from
NASA's Gravity Recovery and Climate Experiment (GRACE) twin
satellite system. "This solution has permitted greatly-improved detail in
both time and space, allowing measurement of mass change at the low-

2/4



 

elevation coastal regions of the ice sheet where most of the melting is
occurring," said Luthcke.

The paired surface temperature and gravity data confirm a strong
connection between melting on ice sheet surfaces in areas below 6,500
feet in elevation, and ice loss throughout the ice sheet's giant mass. The
result led Hall's team to conclude that the start of surface melting
triggers mass loss of ice over large areas of the ice sheet.

The beginning of mass loss is highly sensitive to even minor amounts of
surface melt. Hall and her colleagues showed that when less than two
percent of the lower reaches of the ice sheet begins to melt at the
surface, mass loss of ice can result. For example, in 2004 and 2005, the
GRACE satellites recorded the onset of rapid subsurface ice loss less
than 15 days after surface melting was captured by the Terra satellite.

"We're seeing a close correspondence between the date that surface
melting begins, and the date that mass loss of ice begins beneath the
surface," Hall said. "This indicates that the meltwater from the surface
must be traveling down to the base of the ice sheet -- through over a mile
of ice -- very rapidly, where its presence allows the ice at the base to
slide forward, speeding the flow of outlet glaciers that discharge icebergs
and water into the surrounding ocean."

Source: NASA's Goddard Space Flight Center
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