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Control on seasonal flow speed variation of marine-terminating outlet glaciers
in northwestern Greenland
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The Greenland ice sheet is losing mass under the influence of increase in surface melting and ice discharge from marine-
terminating outlet glaciers (e.g. Enderlin et al., 2014). The mass loss from the Greenland ice sheet accounts for a substantial
part of global sea level rise over the last decades. To accurately project future global sea level rise, better understanding of the
dynamics of marine-terminating outlet glaciers is required. Thus, it is important to study ice velocity changes of marine-
terminating outlet glaciers in connection with atmospheric and ocean conditions. For this purpose, we analysed Landsat 8
images to measure flow speeds of 10 marine-terminating outlet glaciers along the coast of the Prudhoe Land, northwestern
Greenland from 2014 to 2015. Relationships among flow speed, frontal position, sea ice condition in front of glacier terminus,
and air temperature were investigated with focus on seasonal variations.

All of the studied glaciers showed speedup from May to July and slowdown from July to September in 2014 and 2015.
Magnitude of the speedup was between 80 and 440 m a*. There is a clear relationship between seasonal variations in flow
speed and positive-degree day sum (PDD). Flow speed for the studied glaciers rapidly increased as PDD increased. The
speedup stopped when PDD reached about 100 K d. Then the speed gradually decreased to the rate before the speedup. Similar
relationship was found for all of the studied glaciers both in 2014 and 2015. These results suggest that seasonal flow speed
variation is controlled not simply by the volume of surface meltwater production, but rather by subglacial water pressure,
which is controlled by meltwater input to the glacier bed and the efficiency of the subglacial drainage system. There were no
general relationships among flow speed, frontal position and sea ice condition in front of the glacier termini. Thus, our study
suggested subglacial water pressure as a dominant control on seasonal variation in flow speed of marine-terminating outlet
glaciers along the coast of Prudhoe Land in northwestern Greenland.
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Figure 1. Studied 10 marine-terminating outlet glaciers in northwest Greenland. Background is a Landsat 8 OLI band 8 image acquired on
July 9 2014. The inset shows the location of study area in Greenland.



