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Abstract — The surface of the Snæfellsjökull ice cap in western Iceland was mapped with airborne LiDAR
in 2008. A comparison with a DTM from 1999 derived by aerial photogrammetry shows that the surface of
the ice cap has been lowered by 14.0 m on average during this nine year period, corresponding to an annual
average mass loss of 1.25 mw.e. per year when a correction has been made for the different timing of the LiDAR
survey and the aerial photographs. The area of the ice cap was reduced from 12.5 km2 in 2002 to 10.0 km2 in
2008. Based on meteorological observations at Stykkishólmur, ∼60 km to the east of the ice cap, the ice volume
reduction indicates a mass balance sensitivity of −1.9 mw.e. a−1 ◦ C−1 for the ice cap. This is within the range of
sensitivities estimated for other ice caps and glaciers in Iceland in recent years. As the average ice thickness of
Snæfellsjökull is only 30 m, most of the ice cap is likely to disappear within a few decades if the warm climate
of Iceland in recent years persists. The LiDAR DTM has been successfully used to delineate the location of
crevasses with an automated procedure based on the calculation of the local curvature of the ice surface.

INTRODUCTION
The picturesque Snæfellsjökull (Figure 1) is the only
ice cap that can be seen from the capital of Iceland,
Reykjavík. It has persisted for many centuries, at
least since Iceland was settled in the ninth century
AD. The extent of the ice cap varied substantially
during the 20th century with rapid retreat in the warm
period 1930–1965, a partial readvance in the cooler
period 1970–1995, and retreat since 1995 (Figure 2),
similar as for many other non-surge-type glaciers in
Iceland (Sigurðsson and Jóhannesson, 1998). The
area of the ice cap in 2002 was 12.5 km2 and the average thickness was measured to be only ∼30 m in
2003, reaching 60–90 m in the main outlet tongues,
Blágilsjökull, Jökulháls and Hyrningsjökull (Davíðsdóttir, 2003).
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There have been few scientific studies of Snæfellsjökull except for regular measurements of the variations of several termini since 1931 (Sigurðsson, 1998)
and the measurements of Davíðsdóttir and co-workers
(2003) which included radio echo-sounding of the ice
thickness and GPS-measurements of ice surface elevation on several profiles across the ice cap. The terminus measurements were initially conducted at five
locations but after 1957 only the measurements of
Hyrningsjökull on the east side of the ice cap have
provided a consistent record of terminus variations.
Measurements were also conducted at Jökulháls on
the northeastern side of the ice cap in some years after 1957. The terminus there was inactive and frequently covered by snow year round so the record
from that location does not indicate true variations of
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