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The main emphasis of present investigations of Green-
land glaciers concerns former climate oscillations and the
variations in glacier cover related to these changes. The
data acquired on climate and glacier variations provide a
basis for prediction of future environmental consequences of
climate changes. These include local change of ice cover and
related coastal changes caused by variations in glacier load
on the earth’s crust in Greenland as well as global change of
sea level in the oceans caused by the storage or release of
melt water and calf ice from the Greenland ice cover.

The environmental and palaeoenvironmental value of
such studies is clearly expressed in the recommendations
of research themes for a regional research programme in
the Arctic and Antarctic regions on global change (Inter-
national Arctic Science Committee, 1994, p. 47). These
include coordinated studies of ice sheet mass balance and
global sea level change in order to “substantially reduce
the uncertainties in the mass balance of the arctic ice
masses, so as to better understand past sea level changes.
Also the response of arctic ice masses to external forc-
ing (including changes in atmospheric trace gases) using
ice core analyses, models of mass balance and ice sheet
dynamics, and geological field evidence”.

In the field of applied glaciology, studies by the Geolog-
ical Survey of Greenland (GGU) are essentially related to
planning of hydropower utilisation in West Greenland. A
major part of this energy resource is related to meltwater
from the glaciers and to their dynamic conditions (Thomsen,
1986; Thomsen et al., 1988). The varied disciplines applic-
able to glaciological investigations are shown in Fig.1.

Background and experience for present research

The Department of Glaciology and Glacial Geology at
GGU initiated the systematic mapping of Holocene changes
of ice cover and connected changes of relative sea levels in
the 1960s. The work was integrated with documentation and
monitoring of historical and recent changes of the ice cover,
especially over West Greenland (Weidick, 1976), as a Danish
contribution to international geological mapping.

Studies were expanded to cover the actual ice margin of
the Inland Ice at the end of the 1970s, and these investiga-
tions continued throughout the 1980s. The data acquired
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were primarily in order to determine the hydropower po-
tential of West Greenland, but at the same time contributed
a greatly improved insight into mass balance conditions
(Braithwaite et al., 1992; Braithwaite & Olesen, 1993), ice
dynamics (Reeh, 1983; Reeh et al., 1987; Reeh et al,
1991; Huybrechts et al., 1991) and mass balance model-
ling (Braithwaite, 1992).

With the growing interest in the environmental impact of a
possible greenhouse effect on present global glaciated areas,
international collaboration on the interrelationship of past,
present and future climate and glacier variations have
increasingly dominated the work of the Department of
Glaciology and Glacial Geology during the past decade.

International collaboration

International cooperation developed gradually during
continued investigations in West Greenland in the 1980s,
with partners from the Alfred Wegener Institute, Bremer-
haven, Germany (AWI), the Institute of Marine and
Atmospheric Research, Utrecht, the Netherlands (IMAU)
and Landscape and Environmental Research Group, Uni-
versity of Amsterdam, the Swiss Federal Institute of Tech-
nology, Ziirich (ETH) and the University of Boulder, Colo-
rado, USA.

The lack of glaciological data from North Greenland, an
area considered to be very sensitive to climatic change
(Bpggild et al., 1994), imposed certain restrictions on mass
balance models of the Inland Ice. These areas are logisti-
cally the least accessible in Greenland, and support from
international and Danish sources was a prerequisite for
studies.

The investigations were initiated by AWI (Germany) and
GGU/Danish Polar Center (DPC) (Denmark) in 1989
(Reeh et al., 1994) on the glacier Storstrgmmen in North-
East Greenland,; field work was facilitated by cooperation
with a geological mapping project in the same area (Hen-
riksen, 1990). Storstrgmmen is a downstream ablation area
for the firn deposition around Summit (Fig. 2; the sites of
the GISP-2 and GRIP ice cores, e.g. Taylor et al., 1993),
and shows surge-like dynamic behaviour. Storstrgmmen
preserves an ice marginal isotope climate record (Reeh ez
al., 1994), and the area is considered a key to understand-
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models. Calculations concern the ice sheet response to
future changes of global climate and its effect on sea level.
A technical spin-off of these calculations has been a deter-
mination of the theoretical potential energy bound up in
the Inland Ice (c. 470 000 GWh/yr) for the World Energy
Council.

Perspectives of the glaciological work at DPC/
GGU

Applied glaciological evaluations have been made in
connection with potential mining operations (e.g. the fea-
sibility of open pit mining at the ice margin at Isukasia,
central West Greenland), inflow of glacial meltwater to
mine shafts (Black Angel, North-West Greenland) and
subglacial mining (Malmbjerg, East Greenland). Over the
past 15 years extensive applications of glaciology have
been made, related to hydropower planning, and must be
expected to be utilised also in the operational phase of
hydropower plants.

There are also applications in respect of growing tour-
ism and the spread of technical installations which will
require better insight into glacier related hazards. Observa-
tions of avalanche destruction of installations and build-
ings have been recorded from Grgnnedal/Kangiliinguit,
Narsaq and Ammassalik. Periodic tapping of ice-dammed
lakes is known from most areas; a catastrophic single out-
burst has been reported from the Inland Ice margin north of
Narsaq town in South Greenland, where the local recession
of the ice margin released an estimated '/, to '/, km* water
through a narrow valley between December 1987 and May
1988 .

With an ice-covered area of c. 1.8 mill. km? glaciological
preparedness is necessary, and the in-house accumulation
of glaciological knowledge is a prerequisite for future
Danish and Greenlandic participation in international
environmental collaboration such as those described
above.
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