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The causes of Greenland’s Record Surface Melt in 2007
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Observing snow melt extent and duration over the Greenland ice sheet is fundamental
for understanding how Greenland is contributing to current sea level rise and affecting
Earth’s energy budget. Some of the liquid water from snowmelt flows into the ocean,
directly contributing to sea level rise while other might percolate at the bottom of the
ice sheet. Also, after melting, snow changes its properties of absorbing and reflecting
the energy irradiated by the sun, with melted/refrozen snow absorbing up to four times
more energy than fresh/unthawed snow, strongly affecting Earth’s energy budget.

Analysis of passive microwave brightness temperatures from the space-borne Special
Sensor Microwave Imager (SSM/I) documents a record surface snowmelt over high
elevations of the Greenland ice sheet during summer of 2007. To interpret this record,
results from the SSM/I are examined in conjunction with atmospheric fields from the
National Centers for Environmental Prediction/National Center for Atmospheric Re-
search reanalysis, satellite-derived cloud fraction from the Moderate Resolution Imag-
ing Spectro-radiometer and output from the Modéle Atmosphérique regional (MAR)
regional climate model.

The pronounced surface melt is consistent with southerly airflow promoting persis-
tent positive temperature anomalies through the summer season (June-August). Cloud
radiative forcing appears to have played a lesser role though available data are insuf-
ficient to draw firm conclusions. No significant trend is observed with respect to the
shortwave incoming radiation. Positive (negative) anomalies of longwave incoming
radiation (albedo) suggest that also these two components might have contributed for



setting the melting record.



