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ABSTRACT. In 2005 an airborne survey was carried out from a Twin Otter aircraft at Pakitsup
Akuliarusersua (Paakitsoq) near Ilulissat in West Greenland. The survey aimed to measure ice thickness
with a 60 MHz coherent radar and surface elevation with a scanning laser altimeter. Positioning
information came from multiple on-board differential GPS units and an inertial navigation system. The
region surveyed covers >80 km along the ice margin and has a total area of ~2700km® with varying
density of measurements: the between-track distance was ~1 km near the margin, increasing to ~3 km
away from the margin. Regional high-resolution maps of basal topography under the Greenland ice
sheet are useful for resolving important glaciological and hydrological questions and for enhancing
related process studies, such as the influence of basal meltwater on ice dynamics. The ice-sheet margin
in this region is also currently under consideration for hydropower development and has a long and
continuing history of glaciological investigations, lately with emphasis on the connection between
surface meltwater formation and surface velocity of the ice sheet. Here we present a new regional map
of the surface and basal topography of the ice-sheet margin and discuss some of the implications for

reported observations at Swiss Camp.

INTRODUCTION

The Paakitsoq area of the Greenland ice sheet has seen a
wide variety of focused scientific work for more than half a
century, especially following establishment of the Swiss
Camp station (69.57°N, 49.31°W; 1175 ma.s.l.) just below
the equilibrium line. Results reported by Zwally and others
(2002) link glacier acceleration at Swiss Camp to enhanced
drainage of meltwater through crevasses and moulins during
the summer melt season, suggesting that local hydraulically
induced basal sliding can explain seasonal variability in
velocity, and implying that thinning in this region can be
attributed in part to dynamically induced changes. Van de
Wal and others (2008) supported this conclusion with a
long-term global positioning system (GPS) record of vel-
ocities, which showed seasonal velocity increases along the
Kangerlussuaq transect (K-transect), a similar ice-marginal
area but to the south of Paakitsoq. Das and others (2008) link
speed-ups at Swiss Camp with sudden meltwater lake
drainage. However, the Paakitsoq region is close to, and
may be influenced by, Jakobshavn Isbre, a fast-moving
tidewater outlet glacier whose marine terminus is currently
in extended retreat. This implies that the collapse of
Jakobshavn may also be influencing the observed thinning
at Swiss Camp (Joughin and others, 2004; Krabill and athers,
2004), a process which may have implications for both the
measured velocities and the formation and propagation of
crevasses al Swiss Camp, particularly with respect to
whether or not crevasses may propagate to the bed. High-
resolution information on the basal and surface topography
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of this region can help to resolve some of these issues. Such
data are also impaortant for modelling ice-sheet hydrology
and as input to higher-order models of ice dynamics.

The current project was initiated by a feasibility study for
a hydroelectricity project intended to feed Ilulissat and
requiring detailed analysis of the hydrology and future
evolution of the ice-sheet margin. Plans for hydropower
development were originally raised during the 1973 oil
crisis and recently revisited (Ahlstram, 2007), but there has
not previously been a well-constrained and detailed study of
basal topography and ice thickness over the whole region.
An early radioglaciological investigation by helicopter using
visual navigation in 1985 and 1986 (Thorning and others,
1986; Thorning and Hansen, 1987) produced some useful
insights, but was hampered by poor positioning information.
In this paper, we present details of basal topography and ice
thickness in the region, based on radar measurements, and
ice surface elevation based on laser altimeter measurements,
both flown in summer 2005. We then apply these in a
hydrological model of this part of the ice margin.

DATA ACQUISITION AND PROCESSING

Radar data were collected in 2005 by an airborne survey
over the region (see Fig. 1) from a Twin Otter aircraft. The
region surveyed covers >80 km along the ice margin and has
a total area of around 2700 km®. The map in Figure T shows
the location of the study area and the density of measure-
ments: the between-track distance was about 1km near the
margin, increasing to around 3 km away from the margin.
Aircraft altitude above the ice surface varied from as low as
20m to almost 500 m dependent on local conditions.
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