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ABSTRACT _

BRUUN, P., 2000. The coastal geomorphological development of the Skagen Spit, Jutland, Denmark. Its fate during
the next century. Coastal erosion and accretion. Journal of Coastal Research, 16(4), 1094-1099. West Palm Beach
(Florida), ISSN 0749-0208.

This paper is written in continuation of 3 earlier papers published by the JCR on the Skagen Spit in Jutland, Denmark.
The first paper, JCR 9(4), 1993, addressed the geological development, as a result of glacial moraines generated by
glaciers from 3 different directions. The second paper, JCR 9(4), described the advance northward of the spit from
about 6,000 years BP and up to now in relation to the relative rise of the land due to glacial rebound in relation to
the rise of the sea level. The Skagen Spit model built in 1995 is mentioned in JCR 14(1), which gives details on the
development of the spit modeled in scale 1 in 5,000 and presented from a platform driving in imitated elevation 15,000
meters.

This (fourth) paper attempts to predict the development of the spit up to year 2,100 including the erosion of the
west and east sides and the large accumulations on the tip of the spit, Grenen (The Branch). Coastal protection efforts
by groups of groins have, as it could be expected, not been very successful and nourishment has so far been minor in
scale. Huge accumulations of the order of 1 million cubic meters per year take place at the Grenen. The present rate
of shoreline movement, which is about 6-8 meters per year, can be expected to increase to 8-10 meters per year as
a result of a worsening of the weather climate increasing the erosion. The spit, therefore, is becoming "slimmer" and
only major artificial nourishments will be able to protect the spit.

ADDITIONAL INDEX WORDS: Skagen Odde, Skagen Odde Model, sea level rise, coastal protection, artificial nour­
ishment.

NATURAL EROSION

This (fourth) paper on the Skagen Spit (Figure 1) looks
beyond present conditions in an attempt to describe the shore
development through the next century, based on assumptions
of a worsening of the weather climate with more severe and
more frequent storms in the North Sea. The winds generally
turning more counter-clockwise causing more SW winds and
wave action with the accompanying higher tides (information
the Danish Meteorological Institute, personal communica­
tion). At the same time we are facing an increase in sea level
rise as documented by exact tide level recordings all over the
world (LISLEand DOLAN, 1993) although its intensity is high­
ly variable. The rise is rather small along Danish shores, or
from 0 to 2mmlyear (as mentioned by FRIeR, 1993 and FEN­
GER, 1993).

The North Sea shores have during the last two decades
experienced more severe storms than ever recorded in his­
tory. Dune recessions have been up to 30 meters in one very
severe storm (Coastal Directorate, Lemvig) causing break­
throughs of the dune line. The erosion by sea level rise, how­
ever, is less in Denmark than in Germany, Holland and
France, but it may increase, as glacial rebound vanishes. Just
2mm rise per year, however, may increase shoreline recession
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by about 0.2 meters per year. A 6mm annual rise, as pre­
dicted by the international IPCC organization on Climate
Change may cause an increase of shoreline and dune reces­
sion of 0.5 to 1.0 meter per year of shores like the Skagen
Spit's western sections. They are already eroding rather
heavily with maximum dune recessions exceeding 1 meter
per year in an area between Gl. Skagen and Kandestederne
(Figure 1). This, in turn, means that in 50 years the present
vegetated shore dune system will have vanished on several
kilometers of shore and been replaced by sand drift areas.
The sand is partly lost to the ocean and partly carried by the
wind over sparsely vegetated low areas behind the dune line
leaving irregular deposit "fans". The "gray" (vegetated) dunes
do not migrate. They suffer front-erosion and breakthroughs
as seen on the shore northeast of Kandestederne. Further
south at Tversted (Figure 1) dunes are wider, but areas at
Kjul Strand have recently been subject to severe dune ero­
sion, now apparently stabilizing again, possibly a result of
offshore nourishment.

MAN-MADE EROSION PROBLEMS

Man-made erosion is caused by man's activities in the Lit­
toral System (BRUUN, 1995). That may appear in the form of
structures like groins and jetties (breakwaters) or as dredged
navigation channels to ports, in all cases producing a littoral














