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This brief paper describes the 1 in 5,000 horizontal, 1:200 vertical, model of the Skagen Odde (“odde” is spit)
built at the Skagen Harbour in Denmark in 1994-1995. The paper gives the background, goals, geometrical and

technical details of the model, its design and construction. Associated with the model are about 100 photos and
technical drawings. The exhibit is open to the public and includes videos showing natures forces at work.

The Skagen Odde (Odde is Spit in English) is the north-
ernmost part of peninsula Jutland, the Danish mainland.
Its tip Grenen (“the branch”) is located on 58 degrees
North Latitude and as such it is the most northerly lo-
cated land-area of the European Continent. A dry model
of the entire odde was built in the Town of Skagen during
1994-1995. Scales are 1:5,000 horizontal and 1:200 ver-
tical. An aerial view of the entire odde is given in Figure
1 covering the triangular area Skagen (North) to
Frederikshavn-Hirtshals (South) of 2,000 km2. The 80-ki-
lometer ocean shore of this area is all sandy with dunes,
which are 5-30 m high on the North Sea side (right) and
3-10 m high on the Baltic side. The two shores meet at
Grenen (the “branch”) in an inferno of breaking waves on
the 4-kilometers long reef.

The southern limit of the odde, between Frederikshavn
and Hirtshals, is marked by morainic hills from the last
glacial period about 16,000-20,000 years ago. The cross-
sectional shapes of these moraines show various stages of
development of an Arctic shore that formed during the lat-
er phases of a retreating ice cap which covered the area
14,000 to 16,000 years ago. Steep slopes and terraces then
formed as a result of simultaneous erosion by the rising
sea. The highest elevation of shores from that period are
found at 60 m (meters) above present sea level. The ice-
filled senglacial sea carried glacial materials which were
deposited in front of the moraines.

Unloading from the glacial ice caused isostatic rebound

which at some places in certain periods amounted to sev-
eral centimeters per year. This generated new land areas
which, however, are not well known for Skagen Odde. Due
to a warming climatic trend of the atmosphere and sea,
sea level rose, in certain periods several centimeters per
year, culminating in a slower rate of rise 7,000 years ago.
The higher water table continued to increase shore erosion
which in turn increased the longshore littoral drift which
created beach ridges. These ridges developed along the mo-
raine cliffs and later along large ridge systems that ex-
tended from two sides towards a glacial clay bank that was
left in the Rabjerg area.

Initial development of the large recurved spit extending
northward probably took place in the area north of Skiv-
eren near Rabjerg Stene about 6,000 years ago. From here
and northwards in the eroding coastal dunes there are old
beach ridges or plateaus separated by troughs with peats
also called “martgrv” that means “sea peat”’. Glacial re-
bound continued slowly at the same time as sea level in-
creased, the rise today being of the order of 2-3 mm per
year, thereby breaking even with the glacial rebound at
Frederikshavn and Hirtshals and probably the entire
southern part of the Skagen Odde. Details of the earlier
and later development of the Skagen Odde are described
by Bruun and Tryde (1993) and by Bruun (1993). A number
of details are furthermore dealt with in Proceedings of the
Skagen Symposium (1990), printed as Journal of Coastal
Research, Special Issue No. 8, 712p.
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Figure 1. Aerial photo of the Skagen Odde under a low angle.

THE GOAL OF THE MODEL

The Goal of the Model is to show the Skagen Odde as it
is today as well as the expected future development. Sum-
marizing, the model shall:

(a) Show topographies and bathymetries, dunes, beaches,
moraine cliffs, vegetative covers, moors, plantations,
watercourses, lakes, etc.

(b) IMustrate how the Odde was built up with special ref-
erence to the development which has taken place dur-
ing the latest 300 years covering the period of actual
exact surveys.

(¢) Show the development of Skagen Harbour 1904-1995.

(d) Show man’s interference with nature by coastal and
harbor structures and its consequences.

(e) Show how these adverse effects may be mitigated or
eliminated.

(f) Predict the future coastal geomorphological develop-
ment of Skagen Odde and the influence of coastal pro-
tective measures.

(g) Inform the public and generate interest for nature’s
forces and their influence on the development of shores
like those represented on the Skagen Odde.

This model will serve public education and public under-

standing of the environment and the necessity of protect-

ing nature against adverse effects by humans.

MODEL TECHNICALITIES

The 70 m? model is cast in a special fiber concrete. It has
12 2 X 2.8 m single sections or boxes of aluminum plate
resting on an aluminum structure. The single section
weighs 1,500-2,300 kg. Figure 2 shows the final product of
the northernmost part of the model.

The model has 400 m of plywood profiles with aluminum
side walls and bottom plate. The tolerance is * 2 mm. It
carries the names of about 100 geographical locations.
Numbers placed at special features in the model corre-
spond to similar numbers on photos and figures on the
walls and in the catalogue. The color-scheme is the Danish
standards for charts (Department of Surveys).

The model may best be viewed from the elevated self-
propelled vehicle running on a 9 m wide track across the
model. It has a 3 m wide platform in aluminum and 26 m
of railing for 25-30 persons viewing the model. With an
eye-height of about 3 m above the model the viewer will
see the Skagen Odde from an apparent 15,000 m aloft—
and the sky is always clear! Almost 100 wall pictures as-
sociated with the model are partly from the ground and
partly aerials. In addition, schematic presentations in-
clude information on meteorological, wave climatic and hy-
drodynamic conditions. Meteorological and ocean engi-
neering instrumentation are also exhibited. The model is
owned and administered by an American Foundation with
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Figure 2. View of the Skagen Odde model, looking generally from north to south. {photo: Carl Poulson, Skagen Aris, Skagen Newspaper).
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American and Scandinavian members. The model is open ice and geomechanical forces combined with glacial eustacy.
S Journal of Coastal Research, 9(2), 1115-1124.
to the public in the summer. BrUUN, P., 1933. Relation between Growth of a Marine Foreland
and Sea Level Rise, Case: The Skagen Spit, North Jutland,
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