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Estimates of snowfall variability across ice sheets have often relied on sparse ice cores and models. Recent ad-
vances in radar altimetry allow for the observation of the internal stratigraphy of the snowpack and firn with the
potential to derive information on snowfall variability and snow density. We present data from the European Space
Agency’s ASIRAS airborne radar altimeter combined with meteorological data obtained in the dry snow zone of
the western Greenland Ice Sheet. A transect of more than 200 km has been analyzed to study snowfall variability
and accumulation/compaction rates. We identified spatially continuous reflecting horizons, resulting from density
variations in the annual accumulation to a depth of ∼10 m, and estimated the thickness and depth of the internal
layers detected. To estimate the distance travelled by the radar signals, we calculated the speed of light through
snow based on the dielectric permittivity of snow, as derived from snow densities measured in the field. The time
delay for each sample of a radar signal is obtained from the system parameters. A gradient in the depth of each an-
nual layer is seen, suggesting that the mean snow accumulation rate increases towards the ice sheet margin across
the region observed.


