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OIB Data Reveal New Pathway for Greenland Meltwater to Reach the Ocean
Kristin Poinar1,2, Ian Joughin3, David Lilien3, Ludovic Brucker1,2,4, Laura Kehrl3, Sophie Nowicki1

1Cryospheric Sciences, NASA GSFC 2Universities Space Research Assoc. 3Univ. Washington 4GESTAR

Earth Sciences Division – Hydrosphere, Biosphere, and Geophysics

Figure: (a) OIB Digital Mapping System 
imagery (04/17/12) of an area immediately 
downstream of a meltwater aquifer. The data 
show very wide crevasses filled with wind-blown 
snow.  (b, c, & d) OIB Airborne Topographic 
Mapper lidar returns for the crevasses in (a) show 
that water is at least ~15 meters below the ice 
sheet surface.

Science Question: Do ice sheet aquifers 
contribute to sea level rise?

Findings: Liquid meltwater collects in aquifers 
within the ice sheet in certain part of Greenland. 
Before now, it was not known whether aquifer 
water contributed to sea level or refroze in place. 
OIB airborne observations coupled to a new 
model show that crevasses and fractures carry the 
water to the bottom of the ice sheet where the 
water flows to the sea.
Impact:  Most ice sheet and climate models 
generally assume that meltwater runs off into the 
global ocean, immediately raising sea levels. This 
research shows that water in Greenland aquifers 
does reach the ocean and contribute to sea level, 
with a delay of some months to years as it travels 
through the aquifer–crevasse field system.
Why it matters: This directly informs NASA’s 
goal of understanding and forecasting patterns of 
sea-level rise from the earth’s ice sheets, an issue 
of substantial societal concern.


