
����������	
����
�	����
��
���
	���

���������������
��������
���
��	��
��

���
��	�
����


����������������������

��
�
�����
�
��

��� ����
�
����





�� �:�K�D�W �K�D�S�S�H�Q�V �L�I
�W�K�H���F�O�L�P�D�W�H �F�K�D�Q�J�H �"��



� ���

� ���
��
	�� ���	
����
 	����
� �� 	����
��
�

���


��� ���
� �

�
� ���!������" 
��
	��

� 
���
��	�

#�$��
� �����"����"����	�

� 
�	�
 �	�

#�
������
 ��������������

��
 �
�����

� ������

��
 ���

���	
����� ���
�
������

� 
 ���

�

�	��	
����� �
�������� �
�
��	���

��

�2�X�W�O�L�Q�H�R�I���S�U�H�V�H�Q�W�D�W�L�R�Q����



%
��

�

����


� ���

&����
$'����� ��"#�()�*���$
�
�#��������
�+,

1-2 m subsidance
due to mining under 
the seabed  
changed nice sandy 
beach into eroding 
bay
new protection: 
breakwater
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Slight anti-clockwise 
turning of pre-dominant 
wave direction

and 

lack of supply of 
sediment due to 
decrease in rain fall



Anti-clockwise 
turning of the 
beach...
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�1�R�X�U�L�V�K�P�H�Q�W

�/�H�H���V�L�G�H��
�E�U�H�D�N�Z�D�W�H�U

�/�L�W�W�O�H���V�K�R�U�H
�S�D�U�D�O�O�H�O��
�E�U�H�D�N�Z�D�W�H�U
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�6�K�D�O�O�R�Z�6�K�D�O�O�R�Z�6�K�D�O�O�R�Z�6�K�D�O�O�R�Z �Z�D�W�H�U�Z�D�W�H�U�Z�D�W�H�U�Z�D�W�H�U

�%�R�W�W�R�P �I�U�L�F�W�L�R�Q

�'�H�H�S���'�H�H�S���'�H�H�S���'�H�H�S���Z�D�W�H�U�Z�D�W�H�U�Z�D�W�H�U�Z�D�W�H�U

�:�L�Q�G���J�H�Q�H�U�D�W�L�R�Q

�:�K�L�W�H���F�D�S�V

�/�L�W�W�R�U�D�O�/�L�W�W�R�U�D�O�/�L�W�W�R�U�D�O�/�L�W�W�R�U�D�O �G�U�L�I�W�G�U�L�I�W�G�U�L�I�W�G�U�L�I�W

�:�D�Y�H�V�&�X�U�U�H�Q�W�V �:�D�W�H�U���/�H�Y�H�O�V�6�H�G�L�P�H�Q�W���W�U�D�Q�V�S�R�U�W

�$�V�W�U�R�Q�R�P�L�F�D�O �W�L�G�H

�$�L�U���S�U�H�V�V�X�U�H

�:�L�Q�G��

�:�D�Y�H�V

�,�Q�W�H�U�D�F�W�L�R�Q �E�H�W�Z�H�H�Q �Z�D�Y�H�V �D�Q�G���F�X�U�U�H�Q�W�V

�&�R�P�S�O�H�[�&�R�P�S�O�H�[�&�R�P�S�O�H�[�&�R�P�S�O�H�[
�V�H�G�L�P�H�Q�W���V�H�G�L�P�H�Q�W���V�H�G�L�P�H�Q�W���V�H�G�L�P�H�Q�W��
�W�U�D�Q�V�S�R�U�W�W�U�D�Q�V�S�R�U�W�W�U�D�Q�V�S�R�U�W�W�U�D�Q�V�S�R�U�W



�0�H�W�R�F�H�D�Q���'�D�W�D���+�L�Q�G�F�D�V�W���)�R�U�H�F�D�V�W

�6�S�H�F�W�U�D�O���:�D�Y�H���P�R�G�H�O���6�S�H�F�W�U�D�O���:�D�Y�H���P�R�G�H�O���6�S�H�F�W�U�D�O���:�D�Y�H���P�R�G�H�O���6�S�H�F�W�U�D�O���:�D�Y�H���P�R�G�H�O��

���Z�D�Y�H���K�H�L�J�K�W�V
�������� �Z�D�Y�H���S�H�U�L�R�G�V
�������� �Z�D�Y�H���G�L�U�H�F�W�L�R�Q�V

���'���D�Q�G�����'���+�\�G�U�R�G�\�Q�D�P�L�F���)�O�R�Z�����'���D�Q�G�����'���+�\�G�U�R�G�\�Q�D�P�L�F���)�O�R�Z�����'���D�Q�G�����'���+�\�G�U�R�G�\�Q�D�P�L�F���)�O�R�Z�����'���D�Q�G�����'���+�\�G�U�R�G�\�Q�D�P�L�F���)�O�R�Z��
�6�L�P�X�O�D�W�L�R�Q�V�����6�L�P�X�O�D�W�L�R�Q�V�����6�L�P�X�O�D�W�L�R�Q�V�����6�L�P�X�O�D�W�L�R�Q�V�����+�'�+�'�+�'�+�' ��������
�� �Z�D�W�H�U���O�H�Y�H�O�V
�� �F�X�U�U�H�Q�W�V

�6�H�D���V�W�D�W�H���G�X�U�L�Q�J���6�H�D���V�W�D�W�H���G�X�U�L�Q�J���6�H�D���V�W�D�W�H���G�X�U�L�Q�J���6�H�D���V�W�D�W�H���G�X�U�L�Q�J��
�D���V�W�R�U�P�D���V�W�R�U�P�D���V�W�R�U�P�D���V�W�R�U�P

��������������

�0�R�G�H�O�V���F�D�Q �E�H �U�X�Q���L�Q��
�I�R�U�H�F�D�V�W �D�Q�G���S�U�H�G�L�F�W �Z�D�Y�H�V
�D�Q�G���Z�D�W�H�U �O�H�Y�H�O�V
�F�R�U�U�H�V�S�R�Q�G�L�Q�J �W�R���Y�D�U�L�R�X�V
�F�O�L�P�D�W�H �V�F�H�Q�D�U�L�R�V
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�$�U�H�D �P�R�G�H�O�V�����Z�D�Y�H�V�����K�\�G�U�R�G�\�Q�D�P�L�F�V�����V�H�G�L�P�H�Q�W���W�U�D�Q�V�S�R�U�W

�:�D�Y�H�:�D�Y�H�:�D�Y�H�:�D�Y�H �P�R�G�H�O�V�P�R�G�H�O�V�P�R�G�H�O�V�P�R�G�H�O�V
�+�\�G�U�R�G�\�Q�D�P�L�F�+�\�G�U�R�G�\�Q�D�P�L�F�+�\�G�U�R�G�\�Q�D�P�L�F�+�\�G�U�R�G�\�Q�D�P�L�F �P�R�G�H�O�P�R�G�H�O�P�R�G�H�O�P�R�G�H�O

�'�H�S�W�K �L�Q�W�H�J�U�D�W�H�G

�7�L�G�D�O�������Z�L�Q�G �D�Q�G���Z�D�Y�H �G�U�L�Y�H�Q��
�F�X�U�U�H�Q�W�V

�6�D�Q�G���W�U�D�Q�V�S�R�U�W���P�R�G�H�O�6�D�Q�G���W�U�D�Q�V�S�R�U�W���P�R�G�H�O�6�D�Q�G���W�U�D�Q�V�S�R�U�W���P�R�G�H�O�6�D�Q�G���W�U�D�Q�V�S�R�U�W���P�R�G�H�O

�,�Q�W�U�D �Z�D�Y�H �S�H�U�L�R�G
�G�H�W�H�U�P�L�Q�L�V�W�L�F �P�R�G�H�O



Sequence of modelling

• waves

•Currents

•sediment transport

Including simutaneous
updating of the bathymetry
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Trelleborg

Stavsten

Smygehuk

Beddingestrand
Böste

Östra-stranden

Simremarken 

�6�D�Q�G�\�������E�H�D�F�K
�+�D�U�G �S�R�L�Q�W�V

�������N�P
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�*�U�R�V�V �W�U�D�Q�V�S�R�U�W

�1�H�W���W�U�D�Q�V�S�R�U�W

�$�F�F�U�H�W�L�R�Q
�(�U�R�V�L�R�Q
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Wind speed: 0 til 5 m/s

Wind speed: 5 til 10 m/s

Wind speed: 10 til 15 m/s
Wind speed: 15 til 20 m/s

Wind speed: 20 til 25 m/s

Wind speed: 25 til 30 m/s
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�1�R�W���L�Q�F�O�X�G�H�G�����U�X�Q���X�S �D�Q�G���R�Y�H�U��
�W�R�S�S�L�Q�J
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Amager beach park

20 km



Conditions in 2004

“beach” sand 
behind a wooded 
seawall, soft 
muddy bottom in 
front of wall

Flat profile appox. 1:200 on the inner 200 m 

200 m
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Extreme high water level: 
1.25 m

Waves off the beach park

Shallow 
water areas 
around 
Saltholm

Drogden, 
a narrow 
navigation 
channel with 
strong 
currents

N

Calm
0.00 %

5 %

   Hm0 (m)

Above 0.8
0.7 - 0.8
0.6 - 0.7
0.5 - 0.6
0.4 - 0.5
0.3 - 0.4
0.2 - 0.3
0.1 - 0.2

0.05 - 0.1
Below 0.05
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Wind from NNE Wind from SSE



August 2005 – just after construction
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Thank you for your attention !


