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G\QDPLN�DQ�GHU�1RUGVHLWH�GHU�,QVHO�:DQJHURRJH

6XPPDU\
7KH� FRDVW� OLQH� RI�:DQJHURRJH� H[KLELWV� D� WLGDO� HQYLURQPHQW�� 7KH� EHDFK
PRUSKRORJ\�XQGHUJRHV�QDWXUDO�FKDQJHV�FDXVHG�E\�WLGDO�FXUUHQWV��XQGHUZDWHU
VDQG�GULIW�DQG�LV�LQIOXHQFHG�E\�FRDVWDO�HQJLQHHULQJ�PHDVXUHV��,Q�DGGLWLRQ�
DUWLILFLDO�VDQG�GHSRVLWV�DUH�GXPSHG�HYHU\�VSULQJ�WR�HQVXUH�D�EURDG�EHDFK�DQG
WR�SUHYHQW�GDLO\�IORRGLQJ��7KH�OHYHO�LV�GHVLJQHG�WR�EH�KLJK�HQRXJK�WR�PHHW
WKH�WRXULVWV©�UHTXLUHPHQWV�GXULQJ�WKH�VXPPHU�PRQWKV��(YHU\�ZLQWHU�PRVW�RI
WKH�VDQG�GHSRVLW�LV�HURGHG�GXULQJ�VWRUP�IORRGV��D�IDFW�WKDW�ZRUULHV�WRXULVWV
DQG�RIILFLDOV�HTXDOO\��,Q�WKH�VWXG\�DW�KDQG�ZH�SUHVHQW�GDWD�RQ�WKH�DUWLILFLDO
PHDVXUHV� DV� ZHOO� DV� UHVXOWV� RI� D� PRQLWRULQJ� RI� WKH� EHDFK� PRUSKRORJ\�
1DWXUDO�DQG�VHPL�QDWXUDO�GULYLQJ�IRUFHV�DUH�GLVFXVVHG��7KH�SUHVHQW�EHDFK�LV
QRW�XQGHU�WKH�FRQGLWLRQ�RI�QDWXUDO�HTXLOLEULXP��QRU�GRHV�LW�UHSUHVHQW�D�VWHDG\
VWDWH��8QGHU�QDWXUDO�FRQGLWLRQV�WKH�IORRG�IUHH�VHJPHQW�RI�WKH�EHDFK�ZRXOG�EH
PXFK�VPDOOHU�DQG�WKH�VORSH�ZRXOG�EH�VWHHSHU��7KH�FXUUHQW�PRUSKRORJLFDO
FKDQJHV�FDQ�QRW�EH�DWWULEXWHG�WR�VHD�OHYHO�FKDQJH�

:DQJHURRJH��GLH�|VWOLFKVWH�GHU�2VWIULHVLVFKHQ�,QVHOQ��LVW�GXUFK�GHQ�7RXULV�
PXV�JHSUlJW�XQG�ZLUEW�PLW�GHU�6RQQH�XQG�:lUPH�VXJJHULHUHQGHQ�/DJHEH�
VFKUHLEXQJ��HLQH�,QVHO�LQ�GHU�V�GOLFKHQ�1RUGVHH�]X�VHLQ��,QPLWWHQ�GHV�1D�
WLRQDOSDUNV� 1LHGHUVlFKVLVFKHV�:DWWHQPHHU� JHOHJHQ�� ELOGHW� GHU� .XU�� XQG
%DGHEHWULHE�GLH�ZLUWVFKDIWOLFKH�%DVLV�GHU�,QVHOEHZRKQHU��.2+/6��������6HLW
LP�-DKU������GHU�%DGHEHWULHE�HU|IIQHW�ZXUGH��SURILWLHUHQ�GLH�,QVHOJlVWH�YRP
6DQGVWUDQG�DQ�GHU�1RUGVHLWH�GHU�,QVHO��GLH�6�GVHLWH�HLJQHW�VLFK�PLW�LKUHP
6FKOLFN��XQG�6DQGZDWW�QLFKW�I�U�GHQ�%DGHEHWULHE��'HU�+DXSWEDGHVWUDQG�XQG
GLH� 6WUDQGSURPHQDGH� VLQG� GDV�$XVKlQJHVFKLOG� GHU� ,QVHO��*HPHLQGH� XQG
.XUYHUZDOWXQJ�DFKWHQ�GDUDXI��GDVV�GLH�*lVWH�GLHVH�6HLWH�:DQJHURRJHV�LQ
VWHWV�GHUVHOEHQ�4XDOLWlW�YRUILQGHQ��GLH�VLH�HUZDUWHQ��+LHU]X�JHK|UW�LQVEHVRQ�
GHUH�HLQ�%DGH��XQG�%XUJHQVWUDQG�LQ�DXVUHLFKHQGHU�%UHLWH��(U�PXVV�LP�6RP�
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PHU�KRFKZDVVHUIUHL�VHLQ�XQG�JHQ�JHQG�3ODW]�I�U�GLH�RUWVW\SLVFKHQ�6WUDQG�
N|UEH�ELHWHQ�
³'HU�6WUDQG�LVW�ZHJ¦�ODXWHW�QLFKW�QXU�GHU�7LWHO�HLQHV�'RNXPHQWDUILOPV�GHU

|UWOLFKHQ� $PDWHXUILOPHU�� VRQGHUQ� HV� HQWVSULFKW� DXFK� GHP� (LQGUXFN�� GHQ
*lVWH�]XP�6DLVRQEHJLQQ�XP�GLH�2VWHU]HLW�JHZLQQHQ��ZHQQ�GLH�:LUNXQJHQ
GHU�ZLQWHUOLFKHQ�6WXUPIOXWHQ�QRFK�DXJHQVFKHLQOLFK�VLQG��,Q�GLHVHP�%HLWUDJ
VROOHQ�GLH�$QVWUHQJXQJHQ�GHU�*HPHLQGH��XQG�.XUYHUZDOWXQJ��GHQ�%DGH�
VWUDQG�]X�HUKDOWHQ��GRNXPHQWLHUW�XQG�DXV�JHRPRUSKRORJLVFKHU�3HUVSHNWLYH
EHOHXFKWHW� ZHUGHQ��'D� GLH�0D�QDKPHQ� DP�%DGHVWUDQG� XQG� GHU�.�VWHQ�
VFKXW]�LQ�GDV�QDW�UOLFKH�OLWRUDOH�3UR]HVVJHI�JH�HLQJUHLIHQ��ZHUGHQ�]XQlFKVW
GLH� ELVKHULJHQ� .�VWHQVFKXW]PD�QDKPHQ� GDUJHVWHOOW�� 6HLW� HLQLJHQ� -DKUHQ
XQWHUQHKPHQ�GLH�9HUIDVVHU��=(33�X��3$5$.(1,1*6�������%HREDFKWXQJHQ�]X
GHQ�TXDVLQDW�UOLFKHQ�9HUlQGHUXQJHQ�DP�:DQJHURRJHU�1RUGVWUDQG��'LHVH
HUJlQ]HQ�GLH�6WDWLVWLN�GHU�6DQGDXIIDKUWHQ�DXI�GHP�7URFNHQVWUDQG�XP�(U�
NHQQWQLVVH��EHU�GDV�*HVFKHKHQ�DP�1DVVVWUDQG��'LH�UH]HQWHQ��TXDVLQDW�UOL�
FKHQ�9HUlQGHUXQJHQ�XQG�GLH�DQWKURSRJHQHQ�0D�QDKPHQ�ZHUGHQ�GDUJHVWHOOW
XQG�YRU�GHP�+LQWHUJUXQG�GHU�VHLW�-DKUKXQGHUWHQ�DEODXIHQGHQ�PRUSKRG\QD�
PLVFKHQ�9HUlQGHUXQJHQ�EHXUWHLOW�
'LH�5HJHOPl�LJNHLW�XQG�GLH�LQ�GLHVHP�%HLWUDJ�]X�HUOlXWHUQGHQ�EHVRQGH�

UHQ�8PVWlQGH�GHU�6DQGDXIIDKUWHQ�DP�:DQJHURRJHU�%DGHVWUDQG�VLQG�I�U�GLH
2VWIULHVLVFKHQ�,QVHOQ�RKQH�3DUDOOHOH��(LQH�LP�1RYHPEHU������GXUFKJHI�KUWH
5HFKHUFKH�EHL�GHQ�.XUYHUZDOWXQJHQ�GHU�,QVHOQ�%RUNXP��-XLVW��1RUGHUQH\�
%DOWUXP��/DQJHRRJ�XQG�6SLHNHURRJ�HUJDE��GDVV� LQ�GHU�9HUJDQJHQKHLW� OH�
GLJOLFK�YHUHLQ]HOW�XQG�NHLQHVZHJV�UHJHOPl�LJ�N�QVWOLFKH�6WUDQGDXIK|KXQ�
JHQ�DXI�%RUNXP�XQG�1RUGHUQH\�YRUJHQRPPHQ�ZRUGHQ�VLQG��'LHVH�0D��
QDPHQ�VLQG�LP�=XVDPPHQKDQJ�PLW�GHU�=XVWlQGLJNHLW�GHV�1LHGHUVlFKVLVFKHQ
/DQGHVEHWULHEV�I�U�:DVVHUZLUWVFKDIW�XQG�.�VWHQVFKXW]�]X�VHKHQ��GHP�GLH
6LFKHUXQJ� GHU� ,QVHOQ� YRQ� 6WXUPIOXWHQ� REOLHJW�� DXI� 1RUGHUQH\� ZLUG� DP
:HVWNRSI�GHU�,QVHO�6DQG�DXIJHVS�OW��ZHQQ�HLQ�0LQGHVWVWUDQGYROXPHQ�XQWHU�
VFKULWWHQ�ZLUG��7+25(1=��������'LHVH�0D�QDKPH�GLHQW�HEHQVR�DXVVFKOLH��
OLFK�GHU�6LFKHUVWHOOXQJ�GHU�.�VWHQVFKXW]]LHOH�ZLH�GHU�EHGDUIVZHLVH�N�QVW�
OLFKH�$XIEDX�RGHU�GLH�N�QVWOLFKH�9HUVWlUNXQJ�GHU�6FKXW]G�QHQ�GXUFK�GHQ
(LQEDX� YRQ� 6DQG�� GHQ� 7+25(1=� ������� ����� I�U� .�VWHQDEVFKQLWWH� RKQH
PDVVLYH�6FKXW]EDXZHUNH� DXI�%RUNXP�� -XLVW��/DQJHRRJ�XQG�:DQJHURRJH
TXDQWLIL]LHUW��'DU�EHU�KLQDXV�LVW�YRQ�6\OW�EHNDQQW��GDVV�LQ�XQUHJHOPl�LJHQ
$EVWlQGHQ�DP�%DGHVWUDQG�HLQ�6DQGGHSRW�DQJHOHJW�ZLUG��YJO��%5h&.1(5�HW
DO������������

0D�QDKPHQ�GHV�.�VWHQVFKXW]HV
'LH�HUVWHQ�9HUVXFKH��GLH�,QVHON�VWHQ�DQ�GHU�1RUGVHH�]X�VFK�W]HQ�RGHU�ZLH�
GHUDXI]XEDXHQ��ZXUGHQ�EHUHLWV������LQ�)RUP�YRQ�%XVFK]lXQHQ�XQG�+HOP�
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SIODQ]XQJHQ�GXUFKJHI�KUW��/8&.������������0LW�YHUEHVVHUWHQ�WHFKQLVFKHQ
0|JOLFKNHLWHQ�YHUlQGHUWH�VLFK�GLH�)RUP�GHV�.�VWHQVFKXW]HV��0DVVLYH�%DX�
ZHUNH�ZLH�6WUDQGPDXHUQ��'HFNZHUNH�RGHU�%XKQHQ�ZXUGHQ�DXI�:DQJHURRJH
VHLW������JHEDXW��/8&.������������6LH�SUlJHQ�ELV�KHXWH�GDV�(UVFKHLQXQJV�
ELOG�GHU�2VWIULHVLVFKHQ�,QVHOQ�%RUNXP��1RUGHUQH\��%DOWUXP�XQG�:DQJHURR�
JH�� VLH� EHHLQIOXVVHQ� GLH� PRUSKRORJLVFKHQ� 9RUJlQJH� ]XPHLVW� LQ� GHU� JH�
Z�QVFKWHQ�5LFKWXQJ��ZHQQJOHLFK�LQ�GHQ�OHW]WHQ�-DKUHQ�JHUDGH�GLH�PDVVLYHQ
NRQYHQWLRQHOOHQ�.�VWHQVFKXW]EDXWHQ�]XQHKPHQG�LQ�GLH�.ULWLN�JHUDWHQ�VLQG
�-(9(56&+(6�:2&+(1%/$77��������������ZHLO�GLH�JHZ�QVFKWHQ�SRVLWLYHQ
$XVZLUNXQJHQ� QLFKW� LPPHU� DXVUHLFKHQG� HLQJHWUHWHQ� VLQG� RGHU� VLFK� GLH
%DXZHUNH� XQJHSODQW� QHJDWLY� DXI� GLH� 6WU|PXQJVYHUKlOWQLVVH� DXVJHZLUNW
KDEHQ�� 8QEHVWULWWHQ� LVW�� GDVV� QXU� GXUFK� GHQ� PDVVLYHQ� .�VWHQYHUEDX� GLH
:HVWVHLWHQ�GHU�JHQDQQWHQ� ,QVHOQ� ODJHVWDELO�JHKDOWHQ�ZHUGHQ�N|QQHQ��6HLW
GHP�-DKU������VLQG�LQVJHVDPW�����NP�GHU�:DQJHURRJHU�.�VWHQ�GXUFK�VLHEHQ
'HFNZHUNH� XQWHUVFKLHGOLFKHU� /lQJH� JHVFK�W]W� �:6$� ������ ����� GLH� ELV
KHXWH�LQ�GLHVHU�)RUP�XQWHUKDOWHQ�ZHUGHQ��'HU�UDVFKH�YRQ�:HVWHQ�QDFK�2VWHQ
IRUWVFKUHLWHQGH�%DX� YRQ� 6WUDQGPDXHUQ� E]Z��'HFNZHUNHQ� LQ� GHU� ]ZHLWHQ
+lOIWH�GHV�����-DKUKXQGHUWV�E]Z��LP�����-DKUKXQGHUW�KDWWH�YRU�DOOHP�PLOLWlU�
VWUDWHJLVFKH�*U�QGH��GHQQ�GHU������JHJU�QGHWH�SUHX�LVFKH�0DULQHKDIHQ�LQ
:LOKHOPVKDYHQ�HUIRUGHUWH�GLH�)HVWOHJXQJ�GHU�,QVHOVDQGH��XP�GDV�-DGHIDKU�
ZDVVHU�YRU�HLQHU�9HUVDQGXQJ�]X�VFK�W]HQ��+20$11�����������675(,)������
����XQG�:,77(������������+HXWH�VFK�W]HQ��YRQ�6�GZHVWHQ�QDFK�1RUGHQ�XQG
ZHLWHU�5LFKWXQJ�2VWHQ��$EE������IROJHQGH�'HFNZHUNH�GLH�,QVHO��LQ�.ODP�
PHUQ�GDV�%DXMDKU��� 6�GZHVWGHFNZHUN� ��������:HVWGHFNZHUN� �����¤����
1RUGZHVWOlQJVZHUN�������XQG��������1RUGGHFNZHUN��LQ�GUHL�%DXDEVFKQLW�
WHQ� YRQ� ����� ELV� ����� JHEDXW��� 6WUDQGPDXHU� 1RUG� XQG� 1RUGXIHUPDXHU
������EHJRQQHQ�XQG�ELV������VWHWLJ�HUJlQ]W���:6$�����������
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(LQ�ZHLWHUHV�(OHPHQW�GHV�.�VWHQVFKXW]HV�VLQG�GLH�%XKQHQ��0LW����6WUDQG�
EXKQHQ�XQG�GHQ�ODQJHQ�GXUFK�'HFNZHUNH�JHVLFKHUWHQ�$EVFKQLWWHQ�LVW�:DQ�
JHURRJH�GLH�DP�VWlUNVWHQ�EHIHVWLJWH�2VWIULHVLVFKH�,QVHO��6(('25)�X��0(<(5
������������6WUDQGEXKQHQ�ZHUGHQ�JHEDXW��XP�GLH�N�VWHQSDUDOOHOH�6WU|PXQJ
YRU�LKUHQ�.|SIHQ�]X�NRQ]HQWULHUHQ�XQG�GDGXUFK�GLH�6WUDQGEDOMH��VWUDQGSDU�
DOOHOHU�3ULHO�� DXI�$EVWDQG� ]XP�6WUDQG� ]X�KDOWHQ� �(+/(56� X��0(16&+,1*
������������'LHVHU�VROO�VR�YRU��EHUPl�LJHP�$EWUDJ�JHVFK�W]W�ZHUGHQ��(LQ
EUHLWHU�XQG�VWDELOHU�6WUDQG�VFK�W]W�ZLHGHUXP�GLH�'�QHQNHWWH��GD�GLH�DXIODX�
IHQGHQ�:HOOHQ� VFKRQ� YRU� GHP�'�QHQIX�� DQ�*HVFKZLQGLJNHLW� XQG�.UDIW
YHUOLHUHQ��8P�GLH�JU|�WP|JOLFKHQ�:LUNXQJHQ�GHU�%XKQHQ�]X�JHZlKUOHLVWHQ�
ZHUGHQ� VLH� VWlQGLJ� XQWHUKDOWHQ� XQG� ]XP� 7HLO� VRJDU� YHUOlQJHUW� RGHU� QHX
JHEDXW��������+(03(/�����������E]Z��������:6$�������VLQG�GLH�%XKQHQ
1�XQG�3�DP�'RUIVWUDQG�XP�MH����P�YHUOlQJHUW�ZRUGHQ��ZHLWHUH�8QWHUKDO�
WXQJVPD�QDKPHQ�ZHUGHQ�DNWXHOO�GXUFKJHI�KUW��'HU�JHZ�QVFKWH�(IIHNW�GHU
ZHLWHUHQ�6WDELOLVLHUXQJ�GHV�%DGHVWUDQGHV�XQG�GHV�LP�2VWHQ�DQJUHQ]HQGHQ
6WUDQGEHUHLFKV�NRQQWH�ELV������GXUFK�+(03(/������������QLFKW�IHVWJHVWHOOW
ZHUGHQ��2EZRKO�QLFKW�PLW�6LFKHUKHLW�YRUDXV]XVDJHQ�LVW��ZLH�VLFK�GLH�6WUDQG�
VLWXDWLRQ� GXUFK� ZHLWHUH� 9HUlQGHUXQJHQ� DQ� GHQ� %XKQHQ� HQWZLFNHOW�� ZLUG
ZHLWHUKLQ�LQ�GLHVH�%DXZHUNH�LQYHVWLHUW��$OOHLQ�GHU�1HXEDX�GHU�%XKQH�,�LP
-DKU������NRVWHWH�I�U�HLQH�/lQJH�YRQ�����P�FD���������������'0��:6$
����������������LVW�LP�5DKPHQ�HLQHV�1DWXUYHUVXFKHV�ZHVWOLFK�GHU�%XKQHQ�/
XQG�0�MH�HLQH�3IDKOUHLKH�SDUDOOHO�]X�GHU�MHZHLOLJHQ�%XKQH�JHEDXW�ZRUGHQ
�:6$�����D��P�QGO��$XVVDJH���+LHUGXUFK� HUKRIIHQ� VLFK� GDV�:6$�:LO�
KHOPVKDYHQ�XQG�GLH�*HPHLQGH�:DQJHURRJH�HLQH�9HUEHVVHUXQJ�E]Z��6WDELOL�
VLHUXQJ�GHV�WURFNHQIDOOHQGHQ�9RUVWUDQGHV��:6$��������'LH�$XVZLUNXQJHQ
GHU�LP�-DKU������ZLHGHU�HUULFKWHWHQ�%XKQH�7�|VWOLFK�GHV�%DGHVWUDQGHV�VLQG
*HJHQVWDQG�ODXIHQGHU�%HREDFKWXQJHQ�GXUFK�GDV�:6$�XQG�GLH�9HUIDVVHU�

6DQGDXIVS�OXQJHQ�XQG��DXIIDKUWHQ�DP�%DGHVWUDQG
'HU�+DXSWEDGHVWUDQG�HUVWUHFNW�VLFK�Q|UGOLFK�GHV�2UWHV��EHU�HLQH�/lQJH�YRQ
HWZD���NP��$QDORJ�]XU�*OLHGHUXQJ�HLQHV�QDWXUEHODVVHQHQ�6WUDQGHV�NDQQ�HU
LQ�HLQHQ�1DVVVWUDQG��GHU�EHLP�07+:�]ZHLPDO�WlJOLFK�XQG�LQ�HLQHQ�7UR�
FNHQVWUDQG��GHU�QXU�EHL�K|KHUHQ�:DVVHUVWlQGHQ��EHUIOXWHW�ZLUG��JHJOLHGHUW
ZHUGHQ�� 'RFK� GDV� 3URILO� GHV� %DGHVWUDQGHV� ZHLFKW� LQ� FKDUDNWHULVWLVFKHU
:HLVH�YRQ�GHP�HLQHV�QDW�UOLFKHQ�6WUDQGHV�DE��=ZDU�HQWKlOW�GHU�1DVVVWUDQG
DXFK� KLHU� GLH� (OHPHQWH� 6WUDQGULII� XQG� 6WUDQGSULHO�� GRFK� REHUKDOE� GHU
07+:�/LQLH�XQG�GDPLW� REHUKDOE�GHV�QDW�UOLFKHQ�6WUDQGZDOOV� IROJW� HLQH
]HLWZHLVH�DOV�%|VFKXQJ�XQG�]HLWZHLVH�DOV�VWHLOHUHU�NXU]HU�6WUDQGDEVFKQLWW
DXVJHELOGHWHU�hEHUJDQJ�]XP�GHXWOLFK�HUK|KWHQ�7URFNHQVWUDQG��'LHVHU�ELOGHW
GLH�8QWHUODJH�I�U�GLH�6WUDQGN|UEH�
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Abb. 2: Durch Sturmflut abgetragener Badestrand mit Erosionskante
(Frühjahr 2002)
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Abb. 3: Alljährliche Aufschüttungsfläche und Stranderosion im Winter
2003/2004 (Situation im April 2004)
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Abb. 4: Sandauffahrten und Sandaufspülung am Badestrand 1987-2004.
             Aufspülungen sind dunkel dargestellt
             (Datenquelle: Gemeinde Wangerooge 2004)
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9HUVWlUNW�LP�:LQWHU�ZLUG�6DQG�YRP�%DGHVWUDQG�DEJHWUDJHQ��$EE������(LQH
.DUWLHUXQJ�YRP�)U�KMDKU�������$EE�����]HLJW�GHQ�DXIJHK|KWHQ��QLFKW�DEJH�
WUDJHQHQ�7URFNHQVWDQG�XQG�GHQ� DQVFKOLH�HQGHQ�$EVFKQLWW�� GHU� YRU� DOOHP
GXUFK�GLH�6WXUPIOXW�DP�����XQG�����)HEUXDU������YHUORUHQ�JHJDQJHQ� LVW�
'LHVHV�6DQGGHIL]LW�ZLUG�GXUFK�N�QVWOLFKH�0DWHULDO]XIXKU��LQ�GHU�5HJHO�LP
0lU]�XQG�$SULO�HLQHV�MHGHQ�-DKUHV�DXVJHJOLFKHQ��'DV�HUIRUGHUOLFKH�6DQGYR�
OXPHQ� XQWHUOLHJW� MlKUOLFKHQ� 6FKZDQNXQJHQ� �$EE�� ���� hEHU� UHJHOPl�LJH
6WUDQGHUK|KXQJHQ�YRU������VWHKHQ�NHLQH�'DWHQ�]XU�9HUI�JXQJ��$OOH�YLHU�ELV
I�QI� -DKUH� LVW� HLQH�0DWHULDO]XIXKU� YRQ�PHKU� DOV� ��������PØ� 6DQG� Q|WLJ�
ZRKLQJHJHQ�LQ�GHQ�GD]ZLVFKHQOLHJHQGHQ�-DKUHQ�VHOWHQ�PHKU�DOV��������PØ�
PHLVW�ZHQLJHU�DOV��������PØ�DXIJHIDKUHQ�ZHUGHQ��'HU�%DGHVWUDQG�ZLUG�QLFKW
JOHLFKPl�LJ�KRFK��VRQGHUQ�GLH�REHUHQ�6WUDQGEHUHLFKH�ZHUGHQ�K|KHU�DOV�GLH
XQWHUHQ��PHHUQDKHQ�%HUHLFKH�DXIJHI�OOW��'DKHU�N|QQHQ�DQKDQG�GHU�YRUKDQ�
GHQHQ�'DWHQ�OHGLJOLFK�'XUFKVFKQLWWVZHUWH�I�U�GLH�(URVLRQ�E]Z��GLH�6WUDQG�
HUK|KXQJ�EHUHFKQHW�ZHUGHQ��GLH�HLQHU�DQJHQRPPHQHQ�JOHLFKPl�LJHQ�9HU�
WHLOXQJ� GHU�6WUDQGHUK|KXQJ� HQWVSUHFKHQ�� �����EHLVSLHOVZHLVH�ZXUGHQ� LP
5DKPHQ� GHU� 6WUDQGDXIVS�OXQJ� �������� PØ� 6DQG� DXIJHEUDFKW�� ZDV� HLQHU
JOHLFKPl�LJHQ�6WUDQGHUK|KXQJ�YRQ� UXQG�����P�HQWVSULFKW�� ,P�*HJHQVDW]
GD]X�ZLUG�LQ�HLQHP�-DKU�PLW�YHUJOHLFKVZHLVH�JHULQJHQ�9HUOXVWHQ��ZLH�EHL�
VSLHOZHLVH�������GHU�6WUDQG�XP�QXU�UXQG�HLQHQ�KDOEHQ�0HWHU�HUK|KW�

,P�'H]HPEHU������WUXJ�HLQH�6WXUPIOXW�GHQ�JHVDPWHQ�%DGHVWUDQG�DE��+2�
0$11������������ZRUDXIKLQ�GLHVHU�LP�)U�KMDKU�HUVWPDOV�N�QVWOLFK�ZLHGHU
DXIJHEDXW�ZXUGH��(LQH�2UNDQIOXW� LP� IROJHQGHQ� -DKU�PDFKWH� DXFK� I�U�GLH
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%DGHVDLVRQ������HLQH�N�QVWOLFKH�6WUDQGDXII�OOXQJ�Q|WLJ� �+20$11������
�����6HLW������ZXUGHQ�NHLQH�6DQGDXIVS�OXQJHQ�PHKU�YRUJHQRPPHQ��%HL
GHQ�UHJHOPl�LJHQ�6DQGDXIIDKUWHQ�ZLUG�GHU�6DQG�DP�EUHLWHQ�1DVVVWUDQG�LP
2VWHQ�GHU�,QVHO�DEJHEDJJHUW�XQG�PLW�0XOGHQNLSSHUQ�KHUDQWUDQVSRUWLHUW��'LH
/LQLH��ELV�]X�GHU�GHU�6DQG�PHHUZlUWV�DXIJHIDKUHQ�ZLUG��LVW�GXUFK�3IlKOH�HWZD
LP�%HUHLFK�GHU�07+:�/LQLH�PDUNLHUW��'HU�6DQG�ZLUG�ELV�FD���¤��P�QDK�DQ
GLH�3IlKOH�DEJHODGHQ��'LHVH�3IlKOH�N|QQHQ�DOV�'HQXGDWLRQVSHJHO�DQJHVHKHQ
ZHUGHQ��GHQQ�VLH�ODVVHQ�'HQXGDWLRQ�XQG�$NNXPXODWLRQ�HUNHQQHQ��1DFK�GHP
:LQWHU� LVW�GHU�hEHUVWDQG�GHU�3IlKOH��EHU�GHU�6WUDQGREHUIOlFKH�JU|�HU�DOV
QDFK�GHQ�6DQGDXIIDKUXQJHQ�LP�6RPPHU��]X�GLHVHU�=HLW�KDW�VLFK�HLQ�7HLO�GHV
6DQGHV� GXUFK� GHQ� :HOOHQVFKODJ� XQG� GXUFK� DQWKURSRJHQH� (LQIO�VVH� GHV
%DGHEHWULHEV� DXFK� XP�GLH�3IlKOH� KHUXP�YHUWHLOW��'LH� KLHU� VHLW� ��� -DKUHQ
GRNXPHQWLHUWHQ�$XIK|KXQJHQ�GHV�%DGHVWUDQGHV�ODVVHQ�NODU�HUNHQQHQ��GDVV
GDV�6WUDQGSURILO�QLFKW�PLW�GHQ�TXDVLQDW�UOLFKHQ��$EWUDJV��XQG�$NNXPXOD�
WLRQVSUR]HVVHQ� GXUFK� *H]HLWHQ�� 6WU|PXQJ� XQG�:HOOHQVFKODJ� LP� *OHLFK�
JHZLFKW�VWHKW�

4XDVLQDW�UOLFKH�9HUlQGHUXQJHQ�GHU�2EHUIOlFKH�GHV�1DVVVWUDQGHV
5HJHOPl�LJH� 9HUPHVVXQJHQ� GHV� 6WUDQGSURILOV� DP� +DXSWEDGHIHOG� KDEHQ
HUJHEHQ�� GDVV� VLFK� GLH� 6WUDQGREHUIOlFKH� EHL� UXKLJHP� 6RPPHUZHWWHU� XP
ZHQLJHU�DOV���FP�LQ���:RFKHQ�YHUlQGHUW��'LH�6WUDQGSULHOH�HUZHLVHQ�VLFK�LQ
VROFKHQ�=HLWUlXPHQ� DOV� UHODWLY� ODJHVWDELO�� HEHQVR�YHUKlOW� HV� VLFK�PLW� GHQ
6WUDQGULIIHQ�XQG�GHP�6WUDQGZDOO��:HUGHQ�GLH�%HREDFKWXQJVDEVWlQGH�JU|�
�HU��VR�HQWJHKW�GHP�DXIPHUNVDPHQ�%HREDFKWHU�QLFKW��GDVV�6WUDQGSULHOH�LKUH
/DJH� GXUFKDXV� YHUlQGHUQ�� 1HEHQ� SKRWRJUDSKLVFKHQ� %HOHJHQ� ODVVHQ� GLHV
0HVVXQJHQ�HUNHQQHQ��GLH�GLH�9HUIDVVHU�LP�ZHVWOLFKHQ�$EVFKQLWW�GHV�+DXSW�
EDGHVWUDQGHV�GXUFKI�KUHQ��'LH�3IDKOUHLKH�0�ZHVWOLFK�GHU�%XKQH�0��$EE���
XQG� ��� OLHJW� LP� :HVWHQ� GHV� GXUFK� GLH� 6DQGDXIIDKUXQJHQ� EHHLQIOXVVWHQ
6WUDQGDEVFKQLWWHV�� XQG� ]ZDU� LP�9RUIHOG�GHU�6DQGDXIVFK�WWXQJ�� VLH� ELHWHW
HLQH�LGHDOH�9HUVXFKVHLQVWHOOXQJ��9HUlQGHUXQJHQ�GHU�6WUDQGREHUIOlFKH�PLW
HLQIDFKHQ�0LWWHOQ��G�K��RKQH�DXIZlQGLJH�9HUPHVVXQJHQ�IHVW]XVWHOOHQ��ZHLO
OHGLJOLFK�GLH�hEHUVWlQGH�GHU�3IlKOH��EHU�GHQ�XPJHEHQGHQ�6WUDQG�JHPHVVHQ
ZHUGHQ�P�VVHQ��'XUFK�HLQ�HLQPDOLJ�GXUFKJHI�KUWHV�1LYHOOHPHQW�N|QQHQ�GLH
3IDKO�EHUVWlQGH�LQ�+|KHQ��EHU�11�XPJHUHFKQHW�ZHUGHQ�
=XU�'RNXPHQWDWLRQ�GHU�9HUlQGHUXQJHQ�DQ�GHU�%XKQH�0�OLHJHQ�DXV�GHQ

-DKUHQ������ELV������0HVVXQJHQ�DQ����7HUPLQHQ�YRU��'HU�6FKZDQNXQJV�
EHUHLFK�GHU�6WUDQGREHUIOlFKH��$EE�����VWHLJW�PLW�]XQHKPHQGHU�(QWIHUQXQJ
YRP�8IHU�DXI�FD�������P�DQ��0LW�GHQ�0HVVXQJHQ�DXV�GHQ�HUVWHQ����0HWHUQ
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$EE�����'LH�3IDKOUHLKH�0�LP�6HSWHPEHU�����

LVW�]HLWZHLVH�HLQ�6WUDQGZDOO�LP�hEHUJDQJVEHUHLFK�]XU�$XIVFK�WWXQJVIOlFKH
HUIDVVW��'LHV�HUNOlUW�GHQ�VWHLOHUHQ�$QVWLHJ��,QVJHVDPW�LVW�GLH�6FKZDQNXQJV�
EUHLWH�GHU�6WUDQGREHUIOlFKH�LQ�GLHVHP�6WUDQGDEVFKQLWW�JHULQJHU�DOV���P�

$EE�����'LH�3IDKOUHLKH�0�LP�-XQL�����
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Abb. 7: Schwankungsbereich der Strandoberfläche entlang der Pfahlreihe
M im Zeitraum von Mai 2001 bis August 2004. Die Strandober-
flächen an einzelnen Messterminen sind als dünne Linien
erkennbar.
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'LH�6WUDQGXPELOGXQJHQ�GHU�HLQ]HOQHQ�-DKUH�IROJHQ�HLQHP�JOHLFKHQ�0XVWHU
�$EE������1DFK�GHU�DQWKURSRJHQHQ�6WUDQGHUK|KXQJ�LP�%HUHLFK�GHU�%XKQH�0
LP�)U�KMDKU�ILQGHW�PDQ�LP�6RPPHU�HLQHQ�ZDOODUWLJ�HUK|KWHQ�6WUDQG�YRU��GHU
]XQlFKVW�LQ�GHQ�XQWHUHQ�$EVFKQLWWHQ�DEJHWUDJHQ�ZLUG��EHYRU�VLFK�LP�9HUODXI
GHV�:LQWHUV� GHXWOLFK� DXVJHSUlJW� 3ULHO� XQG� 5LII� HLQVWHOOHQ�� 'LH� /DJH� GHV
3ULHOV�XQG�GHV�5LIIV�NDQQ�GDEHL�JHQDXVR�YDULLHUHQ�ZLH�GLH�6WUDQGK|KH�XQG
GLH�MlKUOLFKH�$EWUDJVUDWH��'LH�8UVDFKH�I�U�GLH�$XVELOGXQJ�HLQHV�NUlIWLJHQ
6WUDQGULIIHV�LP�)HEUXDU������LQ����P�(QWIHUQXQJ�LVW�DOOHLQ�DXV�GLHVHQ�0HV�
VXQJHQ�QLFKW�]X�NOlUHQ��+LHU�N|QQWH�HV�VLFK�XP�HLQH�8PODJHUXQJ�GHV�ZHLWHU
REHUKDOE�DXIJHVFK�WWHWHQ�6DQGHV��DEHU�DXFK�XP�6DQG��GHU�PLW�GHU�N�VWHQSDU�
DOOHOHQ�6WU|PXQJ�ODQGZlUWV�YHUVHW]W�ZRUGHQ�LVW��KDQGHOQ��=X�GHQ�QDW�UOLFKHQ
3UR]HVVHQ�GHU�6WUDQGHQWZLFNOXQJ�JHK|UW�HEHQVR�GDV�$XIZHUIHQ�HLQHV�NOHL�
QHQ�6WUDQGZDOOV�DOV�lX�HUVWH�%HJUHQ]XQJ�GHV�1DVVVWUDQGHV�
$P�+DXSWEDGHVWUDQG�HQWVSULFKW�GHU�ZlKUHQG�GHU�%DGHVDLVRQ�PLW�6WUDQG�

N|UEHQ�EHVHW]WH��DXIJHVFK�WWHWH�6WUDQG�HLQHP�7URFNHQVWUDQG��$OV�QDW�UOLFKH
5HLKH�Z�UGHQ�ODQGHLQZlUWV�GXUFK�lROLVFKHQ�7UDQVSRUW�YRP�7URFNHQVWUDQG
DXVJHKHQG�.XSVWHQ��9RUG�QHQ���3ULPlUG�QHQ�XQG�VSlWHU�¤�QDFK�HLQHU�QDFK�
KDOWLJHQ� %HIHVWLJXQJ� GXUFK� 9HJHWDWLRQ� �X�D�� 6WUDQGKDIHU�� 6WUDQGURJJHQ�
.DUWRIIHOURVH��GLH�*UDXG�QHQ�HQWVWHKHQ��'LH�$NNXPXODWLRQ�YRQ�)OXJVDQG
ILQGHW�EHYRU]XJW�ZlKUHQG�GHU�ZLQWHUOLFKHQ�3KDVHQ�PLW�2VWZLQGZHWWHUODJHQ
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Abb. 8: Strandprofil an der Pfahlreihe M zwischen Mai 2001 und
             Februar 2002
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VWDWW��VR�GDVV�DXFK�GLH�XQWHUH�6WUDQGSURPHQDGH�UHJHOPl�LJ�YRU�GHU�6DLVRQ
IUHLJHUlXPW�ZHUGHQ�PXVV��6WDWW�HLQHU�QDW�UOLFKHQ�(QWZLFNOXQJ�LVW�DP�%DGH�
VWUDQG� GDV� 'HFNZHUN� �EHUVDQGHW� XQG� PLW� 6WUDQGKDIHU�� 6WUDQGGLVWHO� XQG
.DUWRIIHOURVH�EHZDFKVHQ�

1DW�UOLFKH�3UR]HVVH�GHU�6WUDQGHQWZLFNOXQJ��5LIIDQODQGXQJ�XQG�6DQG�
GULIW
%HL�6WXUPIOXWHQ�OlXIW�GDV�:DVVHU�EHVRQGHUV�KRFK�DP�6WUDQG�DXI��VR�GDVV
7HLOH�HLQHV�]XYRU�JHELOGHWHQ�7URFNHQVWUDQGHV��GHV�'�QHQJ�UWHOV�RGHU�GHV
N�QVWOLFK� DXIJHVFK�WWHWHQ� 6DQGVWUDQGHV� DEJHWUDJHQ� ZHUGHQ�� 'HU� |NRQR�
PLVFKH� =ZDQJ� ]X� UHJHOPl�LJHQ� $XIVFK�WWXQJHQ� �$EE�� ��� LVW� HLQ� %HOHJ
KLHUI�U��=ZDU�KDW�(,71(5��������I�U�GLH�'HXWVFKH�%XFKW�JHQHUHOO�GLH�=X�
QDKPH�GHU�6WXUPIOXWKlXILJNHLW�IHVWJHVWHOOW��GRFK�I�U�:DQJHURRJH�LVW�LQ�GHQ
OHW]WHQ�-DKUHQ�GLHVHU�7UHQG�QLFKW�HUNHQQEDU��$EE������,P�*HJHQWHLO�VFKHLQHQ
GLH�([WUHPZDVVHUVWlQGH�VRJDU�HKHU�DE]XQHKPHQ��'LH�OHW]WH�JUR�H�6WXUPIOXW
WUDW�DXI�:DQJHURRJH������DXI�XQG�JLQJ�PLW�HUKHEOLFKHQ�0DWHULDOYHUOXVWHQ
DP�%DGHVWUDQG�XQG�LP�2VWHQ��+(03(/�������HLQKHU��GLH�]X�GHU�JUR��DQJH�
OHJWHQ�6WUDQGDXIVS�OXQJ�JHI�KUW�KDEHQ��%HL�JHULQJHUHQ�:DVVHUVWlQGHQ�EDXW
VLFK�LQQHUKDOE�YRQ�:RFKHQ�XQG�0RQDWHQ�]XQlFKVW�GHU�6WUDQGZDOO�QHX�DXI
XQG�PLWWHOIULVWLJ�N|QQHQ�VLFK�GLH�'�QHQ�UHJHQHULHUHQ�
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Abb. 9: Sturmfluten der Jahre 1993 bis 2002 am Pegel Wangerooge Nord.
             Sturmflutwasserstände, die das jeweilige Jahres-MTHW um
             mindestens 1,50m übertreffen (nach Daten des WSA 2003 b)
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'LH�GDUJHVWHOOWHQ��SHULRGLVFK�ZLHGHUNHKUHQGHQ�3UR]HVVH�GHV�6WUDQGDEEDXV
XQG�6WUDQGDXIEDXV�ZHUGHQ�GXUFK�GLH�$QODQGXQJ�YRQ�5LIIHQ��EHUODJHUW��(LQH
ORNDO�SRVLWLYH�%LODQ]�VWHOOW�VLFK�DOVR�LPPHU�GDQQ�HLQ��ZHQQ�DXV�GHP�GHU�,QVHO
LP�1RUGZHVWHQ�YRUJHODJHUWHQ�5LIIERJHQ�HLQ�5LII�DQODQGHW��)�QI�0HVVXQJHQ
]ZLVFKHQ�6RPPHU������XQG�6RPPHU������HQWODQJ�GHU�3IDKOUHLKH�DQ�GHU
%XKQH�/��$EE�����XQG�����ODVVHQ�GLHVHQ�3UR]HVV�I�U�GDV�8QWHUVXFKXQJV�
JHELHW�HUNHQQHQ��'LH�HWZD�����P�ODQJH�3IDKOUHLKH�OLHJW�ZHVWOLFK�GHV�GXUFK
6DQGDXIIDKUWHQ�EHHLQIOXVVWHQ�6WUDQGDEVFKQLWWV��VLH�TXHUW�QLFKW�GHQ�JHVDPWHQ
6WUDQG��VRQGHUQ�HQGHW�HLQLJH�0HWHU�YRU�GHP�'HFNZHUNVIX���'HU�%|VFKXQJ
GHV�'HFNZHUNHV�LVW�GLH�'�QH��DQ�GLHVHU�6WHOOH�GLH�VR�JHQDQQWH�$XVVLFKWV�
G�QH��DXIJHVHW]W��'LH�ELV�]X����P�KRKH�*UDXG�QHQUHLKH�LVW�GXUFK�GDV�'HFN�
ZHUN� ODJHVWDELO�� ,P� 8QWHUVFKLHG� ]X� HLQHP� QDWXUEHODVVHQHQ� 6WUDQG� HLQHU
2VWIULHVLVFKHQ�,QVHO�H[LVWLHUW�XQWHU�GLHVHQ�TXDVLQDW�UOLFKHQ�9HUKlOWQLVVHQ�HLQ
QXU�WHPSRUlUHU��VFKPDOHU�7URFNHQVWUDQG��VHOEVW�EHL�QLFKW�H[WUHPHQ�+RFK�
ZDVVHUVWlQGHQ�NDQQ�GLH�1RUGVHH�GHQ�)X��GHV�'HFNZHUNHV�HUUHLFKHQ�
$EE�����]HLJW�GHXWOLFK�GLH�NUlIWLJHQ�9HUODJHUXQJHQ�GHV�6WUDQGSULHOV�VRZLH

GLH� 9HUVFKLHEXQJ� GHU� %HUHLFKH� PLW� YRUKHUUVFKHQGHU� $NNXPXODWLRQ� RGHU
$EWUDJXQJ��6R�VLQG�GLH�JU|�WHQ�1LYHDXXQWHUVFKLHGH�GHU�6WUDQGREHUIOlFKH
YRQ���P�LQ�HWZD�����P�(QWIHUQXQJ�YRP����3IDKO�JHPHVVHQ��ZR�]ZLVFKHQ
�����XQG������HLQ�5LII�DXI�GHP�6WUDQG�DXIJHVHW]W�KDW��'DYRQ�KDW�DXFK�GHU
6WUDQGDEVFKQLWW�ELV����P�(QWIHUQXQJ�SURILWLHUW��*HVFKZLQGLJNHLW�XQG�$XV�
PD��GHU�5LIIDQODQGXQJ�HQWVSUHFKHQ�GHU�'\QDPLN��GLH�(&.(/��������ZLH�
GHUJHJHEHQ� LQ�+(03(/����������� I�U�GLH� ,QVHO�6SLHNHURRJ� LQ�GHQ�-DKUHQ
�����ELV������GDUJHVWHOOW�KDW��:HQQ�VLFK�HLQH�3ODWH�GHV�5LIIERJHQV�GHP
6WUDQG�QlKHUW��ZLUG�GLHVH�K|KHU�XQG�OlVVW�]ZLVFKHQ�3ODWH�XQG�6WUDQG��HLQHQ
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Abb. 12: Relative Veränderung der Strandoberfläche an der Pfahlreihe L,
               gemessen an Pfahlüberständen. Die in Abb.10 und 11 erkennbaren
                  Kolke blieben unberücksichtigt, da sie nur lokale Turbulenzen widerspiegeln,
                  die durch die Pfähle selbst erzeugt sind; eingemessen ist die Strandoberfläche
                  links (westlich) der Pfähle und Kolke.
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8QWHUVWURP�HQWVWHKHQ��'LHVHU�8QWHUVWURP�OlVVW�GHQ�6WUDQG�DEEUHFKHQ�XQG
VRUJW�VRODQJH�I�U�HLQHQ�$EWUDQVSRUW�GHV�6WUDQGVHGLPHQWHV��ELV�GLH�3ODWH�GLH
6WUDQGEDOMH��EHUZXQGHQ�XQG�VLFK�HQGJ�OWLJ�DOV�6WUDQGZDOO�DXI�GHQ�6WUDQG
DXIJHVFKREHQ�KDW��'LH�6WUDQGHUK|KXQJ�GXUFK�GLH�JHODQGHWH�3ODWH�LVW�KlXILJ
JHULQJHU�DOV�GLH�YRUKHUJHKHQGH�6WUDQGHUQLHGULJXQJ��'DV�OLHJW�QLFKW�]XOHW]W
GDUDQ��GDVV�QXU�HLQ�NOHLQHU�7HLO�GHU�3ODWH�DXI�GHQ�6WUDQG�DXIJHVHW]W�ZLUG�XQG
GHU�ZHLW�JU|�HUH�7HLO�LQ�)RUP�HLQHV�8QWHUZDVVHUULIIV�DQ�GHU�,QVHO�YRUEHL�
ZDQGHUW��.5h*(5�������������'HP�1DVVVWUDQG�YRUJHODJHUWH�8QWHUZDVVHUULI�
IH�NRQQWHQ�LQ�GHU�HLJHQHQ�8QWHUVXFKXQJ�]ZDU�QLFKW�HUIDVVW�ZHUGHQ��GRFK�I�U
GHQ�:HVWHQ�:DQJHURRJHV�ZXUGH�GLH�:DQGHUXQJ�YRQ�%DUUHQ��GLH�GDQQ�DOV
5LIIH�DP�6WUDQG�DQODQGHQ�N|QQHQ��GXUFK�GLH�$XVZHUWXQJ�HLQHU�/XIWELOGVHULH
�����¤������QDFKYROO]RJHQ��$EE������
'DV�DQJHODQGHWH�6HGLPHQW�EHZHJW�VLFK�PLW�HLQHU�PLWWOHUHQ�*HVFKZLQGLJ�

NHLW� YRQ� FD�� ����P�D� �EHU�9RUVWUDQG� XQG� 6WUDQG�5LFKWXQJ�2VWHQ� �:6$
������ ����'LHV� JHVFKLHKW� MHGRFK� QLFKW� JHUDGOLQLJ�� VRQGHUQ� LQ� HLQHU� =LFN�
=DFN�/LQLH�� 'LH�:HOOHQ� ODXIHQ� SULPlU� DXV� QRUGZHVWOLFKHU� 5LFKWXQJ� XQG
VRPLW�VFKUlJ�DXI�GHQ�6WUDQG�DXI��GDEHL�EULQJHQ�VLH�6HGLPHQWH�LQ�%HZHJXQJ
XQG� VS�OHQ�GLHVH� VFKUlJ� DXI�GLH� ,QVHO� DXI��'HU�JU|�WH�6DQGWUDQVSRUW� XQG
GDPLW�GLH�VWlUNVWHQ�PRUSKRORJLVFKHQ�9HUlQGHUXQJHQ�VLQG�LP�7LGHEHUHLFK
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Abb. 13: Riffanlandung in den Jahren 1972, 1985 und 1999 erstellt nach
Luftbildern (eigene Darstellung auf Basis der DGK 5)
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XQG�GHU�DQVFKOLH�HQGHQ�=RQH�ELV�]X���P�XQWHU�6.1�]X�ILQGHQ��:6$������
���� 'LHV� LVW� GHU� %HUHLFK� GHU� VRJHQDQQWHQ� ³REHUHQ¦� 6DQGZDQGHUXQJ�� ,P
:HVWHQ� LVW� GHU� 9RUVWUDQG� YRQ� VWDUNHQ� %UDQGXQJVNUlIWHQ� XQG� GHU� KRKHQ
7LGHVWURPJHVFKZLQGLJNHLW�GHV�6HHJDWWV�]ZLVFKHQ�6SLHNHURRJ�XQG�:DQJH�
URRJH�EHHLQIOXVVW��'DV�I�KUW�]X�XQUHJHOPl�LJ�]HUULVVHQHQ�6WUXNWXUHQ��GLH�DXI
GHU�$EE�����HUNHQQEDU�VLQG��'LH�,QVHOPLWWH�XQG�GHU�2VWHQ�ZHLVHQ�GLH�EH�
VFKULHEHQHQ�6WUDQGZlOOH�DXI��ZREHL�GHU�6DQG�GLH�,QVHOPLWWH�UHODWLY�VFKQHOO
SDVVLHUW�XQG� LP�2VWHQ�]X�HLQHP�7HLO� VHGLPHQWLHUW�� ]XP�DQGHUHQ��EHU�GLH
,QVHO�KLQDXV�ZHLWHU�5LFKWXQJ�2VWHQ�JHI�KUW�ZLUG��:6$����������

6FKOXVVIROJHUXQJHQ�XQG�3URJQRVH
8QWHU�GHQ�GHU]HLWLJHQ�%HGLQJXQJHQ�ODQGHQ�5LIIH�ZHVWOLFK�GHV�+DXSWEDGH�
VWUDQGHV�DQ��'LHVH�7KHVH�LVW�HLQGHXWLJ�GXUFK�GLH�0HVVXQJHQ�DQ�GHU�3IDKOUHL�
KH�/�EHOHJW��VLH�ZLUG�GXUFK�GLH�%HREDFKWXQJ�HLQHV�,QVHOEHZRKQHUV��P�QGO�
$XVVDJH�+��675$70$11�������EHVWlWLJW��ZRQDFK������GLH�$QODQGXQJ�HLQHU
JU|�HUHQ�%DUUH�LQ�+|KH�GHU�6DOLQH��5��������������+������������������NP
ZHVWOLFK�GHU�3IDKOUHLKH�/�]XU�GHXWOLFKHQ�(UK|KXQJ�GHV�6WUDQGHV�LQ�GLHVHP
%HUHLFK�JHI�KUW�KDW��'DPLW�WULIIW�GLH�$XVVDJH�+(03(/V������������QLFKW�]X�
GDVV�GLH�%DUUHQ�HLQHV�5LIIV�QDFK�GHP�%DX�GHU�%XKQH�+�GHQ�:HVWHQ�GHU�,QVHO
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Abb. 14: Niveaunterschied der mittleren Oberfläche des Nassstrandes
               bezogen auf die Situation im August 2002

QLFKW�PHKU�HUUHLFKHQ�XQG�PHLVW�HUVW�|VWOLFK�GHV�'RUIHV�DXI�GHQ�6WUDQG�JHVHW]W
Z�UGHQ��,Q�ZHOFKHP�]HLWOLFKHQ�$EVWDQG�GLH�5LIIH�QDFK�GHP�%DX�GHU�%XKQH
+�GDV�+DUOHJDWW�TXHUHQ�XQG�VLFK�DXI�GHQ�6WUDQG�VHW]HQ��LVW�XQNODU��=ZLVFKHQ
GHQ�GUHL��LQ�$EE�����GDUJHVWHOOWHQ�-DKUHQ�OLHJHQ����E]Z�����-DKUH��(V�NDQQ
GDYRQ�DXVJHJDQJHQ�ZHUGHQ��GDVV�]ZLVFKHQ�GHQ�GXUFK�/XIWELOGHU�GRNXPHQ�
WLHUWHQ�-DKUHQ�MHZHLOV�5LIIDQODQGXQJHQ�LQ�lKQOLFKHP�8PIDQJ�VWDWWJHIXQGHQ
KDEHQ��9HUJOHLFKW�PDQ�GLH�QDFK�/XIWELOGHUQ�NDUWLHUWHQ�5LIIDQODQGXQJHQ�PLW
GHU�'DUVWHOOXQJ�GHV�5LIIERJHQV�LQ�+(03(/������������LVW�DXJHQVFKHLQOLFK�
GDVV�GHU�5LIIERJHQ�QLFKW�VRZHLW�QDFK�1RUGHQ�YHUVFKREHQ�LVW��ZLH�+HPSHO
LKQ� GDUVWHOOW� XQG� GLH� %DUUHQ� VLFK� HQWVSUHFKHQG� DXI� +|KH� GHV� 1RUGZHVW�
VWUDQGHV� GHU� ,QVHO� QlKHUQ�� (LQ� *UR�WHLO� GHV� DQODQGHQGHQ�0DWHULDOV� ZLUG
GHPQDFK�ZHVWOLFK�GHV�'RUIHV�DXI�GHQ�6WUDQG�JHVHW]W�XQG�NDQQ�YRQ�KLHU�DXV
�EHU� OLWRUDOH� XQG� lROLVFKH� 3UR]HVVH� LQ� GLH� |VWOLFK� DQJUHQ]HQGHQ� *HELHWH
WUDQVSRUWLHUW�ZHUGHQ�

(LQ�HLQGHXWLJHU�7UHQG�]X�YHUVWlUNWHU�RGHU�YHUULQJHUWHU�$EWUDJXQJ�DP�+DXSW�
EDGHVWUDQG�OlVVW�VLFK�DQKDQG�GHU�GXUFKJHI�KUWHQ�0HVVXQJHQ�QLFKW�HUNHQQHQ�
(LQHU�QDW�UOLFKHQ�6WUDQGHQWZLFNOXQJ�LVW�GXUFK�GDV�'HFNZHUN�HLQH�*UHQ]H
JHVHW]W��DP�+DXSWEDGHVWUDQG�WUHWHQ�6DQGDXIIDKUWHQ�KLQ]X��$Q�GHU�%XKQH�/�
DQ�GHU�GLH�(QWZLFNOXQJ�DOOHLQ�GXUFK�TXDVLQDW�UOLFKH�3UR]HVVH�EHVWLPPW�LVW�
LVW� LP� %HREDFKWXQJV]HLWUDXP� HLQH� SRVLWLYH� 6DQGELODQ]� GHV� 1DVVVWUDQGHV
IHVWVWHOOEDU� �$EE�������'LHVH�SRVLWLYH�%LODQ]�GHV�1DVVVWUDQGHV�G�UIWH� VHLW
GHP� -DKU� ����� EHVWHKHQ�� GHQQ� LQ� GLHVHP� -DKU� NRQQWHQ�ZHJHQ� ]X� JUR�HU
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:DVVHUWLHIHQ� LQ� HLQLJHQ� $EVFKQLWWHQ� GHV� 1DVVVWUDQGHV� NHLQH�0HVVXQJHQ
GXUFKJHI�KUW� ZHUGHQ�� ,QWHUHVVDQWHUZHLVH� VWLPPHQ� GLH�1LYHDXlQGHUXQJHQ
GHV� 1DVVVWUDQGHV� LP� %HUHLFK� GHU� %XKQHQ� /� XQG�0� WHQGHQ]LHOO� �EHUHLQ�
'DUDXV�GDUI�GLH�6FKOXVVIROJHUXQJ�JH]RJHQ�ZHUGHQ��GDVV�GLH�PRUSKRORJLVFKH
(QWZLFNOXQJ� GXUFK� �EHUHLQVWLPPHQGH� )DNWRUHQ� XQG� 3UR]HVVH� JHVWHXHUW
ZHUGHQ��QlPOLFK�GLH�]XYRU�HUOlXWHUWH�5LIIDQODQGXQJ�XQG�GLH�DQVFKOLH�HQGH
RVWZlUWV�JHULFKWHWH�6DQGZDQGHUXQJ�
(V� LVW�GHQNEDU��GDVV�]XU�SRVLWLYHQ�6DQGELODQ]�GHV�1DVVVWUDQGHV�DQ�GHU

%XKQH�0�DXFK�GLH�9HUIUDFKWXQJ�GHV�6DQGHV�YRP�DXIJHVFK�WWHWHQ�6WUDQG
EHLJHWUDJHQ�KDW��'LH��EHUJHRUGQHWHQ�3UR]HVVH�G�UIWHQ�MHGRFK�GLH�5LIIDQODQ�
GXQJ�XQG�GHU�6DQGWUDQVSRUW�YRP�6WUDQG�GHU�%XKQH�/�]XP�6WUDQG�GHU�%XKQH
0�XQG�ZHLWHU�HQWODQJ�GHV�%DGHVWUDQGHV�VHLQ��(LQH�VDXEHUH�7UHQQXQJ�EHLGHU
(LQIO�VVH�LVW�QLFKW�P|JOLFK��$XFK�DP�%DGHVWUDQG�ZlUH�RKQH�GLH�N�QVWOLFKH
6DQG]XIXKU�HLQH�6LWXDWLRQ�ZLH�YRU�%XKQH�/�]X�HUZDUWHQ��(LQGHXWLJ��EHUWULIIW
GLH� $EWUDJXQJ� GLH� $NNXPXODWLRQ� HLQVFKOLH�OLFK� GHU� 6DQGDXIIDKUWHQ�� (LQ
QDW�UOLFKHV�6WUDQGQLYHDX��GHP�GLH�MlKUOLFKHQ�6WXUPIOXWHQ�]XVWUHEHQ��ZlUH�LP
%HUHLFK� GHV�7URFNHQVWUDQGHV� VHKU� YLHO� WLHIHU�� HV�Z�UGH� ELV� DQ� GLH� XQWHUH
6WUDQGSURPHQDGH�KHUDQUHLFKHQ��'DPLW�Z�UGH�DXFK�EHL�VRPPHUOLFKHQ�+RFK�
ZDVVHUVWlQGHQ��EHU�GHP�07+:�GHU�6WUDQGDEVFKQLWW��GHU�GLH�6WUDQGN|UEH
WUlJW���EHUIOXWHW��'XUFK�GLH�$XIK|KXQJHQ�ZLUG�GHU�7URFNHQVWUDQG�DXI�GDV
1LYHDX�GHU�XQWHUHQ�6WUDQGSURPHQDGH�DQJHKREHQ��:HQQ�HV�NHLQH�6WUDQG�
PDXHU�E]Z��3URPHQDGH�XQG�NHLQH�N�QVWOLFKHQ�6WUDQGHUK|KXQJHQ�JlEH��ZlUH
GHU� 7URFNHQVWUDQG� VRJDU�ZHLWHU� ODQGZlUWV� YHUVFKREHQ��'LH� 6LWXDWLRQ� GHV
%DGHVWUDQGHV�YRU�%HJLQQ�GHU�$XIVFK�WWXQJHQ��$EE������EHOHJW�GLHVH�(LQ�
VFKlW]XQJ��8P������ZDU�GDV�6WUDQGQLYHDX�VR�QLHGULJ��GDVV�VHOEVW�LP�6RP�
PHU�EHL�DOOWlJOLFKHQ�7LGHQ�GLH�:HOOHQ�QDK�DQ�GLH�6WUDQGPDXHU�JHODQJWHQ�XQG
IDVW�NHLQ�7URFNHQVWUDQG�YRUKDQGHQ�ZDUHQ��LQVRIHUQ�lKQHOWHQ�GLH�9HUKlOWQLVVH
DP�%DGHVWUDQG� GHP�KHXWLJHQ�=XVWDQG� LP�%HUHLFK� GHU�%XKQH�/�� ,P� -DKU
������LQ�GHP�GLH�6WUDQGN|UEH�]XP�HUVWHQ�0DO�GLH�ELV�GDKLQ�YHUZHQGHWHQ
%DGHNDUUHQ�HUVHW]WHQ��:5$=,'/2�������������ZDU�GHU�%DGHVWUDQG�QRFK�QLFKW
GXUFK�HLQH�6WUDQGPDXHU�JHVLFKHUW��-h5*(16������������'LHVH�ZXUGH�����
IHUWLJJHVWHOOW�XQG�GLHQW�KHXWH�DOV�XQWHUH�6WUDQGSURPHQDGH��-h5*(16������
����� ,Q� GHQ� IROJHQGHQ� -DKU]HKQWHQ� GRPLQLHUWH� HLQH� SRVLWLYH� 6DQGELODQ]
�+(03(/��������XQG�GLH�6FKXW]ZHUNH�DP�1RUGVWUDQG�ZHUGHQ�YRQ�KRKHQ
'�QHQ�EHGHFNW� �675(,)�������������$XFK�GLH�6DQGYHUVRUJXQJ�GHV�%DGH�
VWUDQGHV�ZDU�JHZlKUOHLVWHW��REJOHLFK�GLHVHU�EHL�6WXUPIOXWHQ�WLHI�DEJHWUDJHQ
XQG�]XPLQGHVW�LQ�GHQ�+HUEVW��XQG�:LQWHUPRQDWHQ�ZHLWHUKLQ�ELV�]XU�6WUDQG�
PDXHU��EHUIOXWHW�ZLUG��,Q�GHQ�6RPPHUPRQDWHQ�LVW�GHU�6WUDQG�LQ�GHU�5HJHO
IOXWIUHL�XQG�HUUHLFKW� IDVW�GLH�2EHUNDQWH�GHU�6WUDQGPDXHU��+20$11������
����
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$EE������'HU�%DGHVWUDQG�LP�-DKU�������6DPPOXQJ�-�UJHQV�

=ZLVFKHQ� -DKUHQ� PLW� SRVLWLYHU� XQG� -DKUHQ� PLW� QHJDWLYHU� 6DQGELODQ]� DP
%DGHVWUDQG�EHVWHKW�HLQ�QDW�UOLFKHU�:HFKVHO��'LHVHU�LVW�YRU�GHP�+LQWHUJUXQG
HLQHU�ODQJIULVWLJHQ��-DKUKXQGHUWH�XPIDVVHQGHQ�(QWZLFNOXQJ�GHU�,QVHOYHUOD�
JHUXQJ�XQG�GDPLW�GHU�:DQGHUXQJ�DOOHU�/DQGVFKDIWVHLQKHLWHQ�ZLH�6WUDQG�
'�QHQ�XQG�6DO]ZLHVHQ�]X�VHKHQ��(+/(56�X��0(16&+,1*��������=ZLVFKHQ
����� XQG� ������ DOVR� ELV� ]XU� /DJHIL[LHUXQJ� GXUFK� GLH�.�VWHQVFKXW]PD��
QDKPHQ��VLQG�GLH�'�QHQ�DP�1RUGUDQG�:DQJHURRJHV�XP�����NP�XQG�GHU
6WUDQG� REHUKDOE�071:�XP����� NP�QDFK�6�GHQ�JHZDQGHUW� �6,1'2:6.,
�����������'LHV�EHGHXWHW��GDVV�NXU]IULVWLJH��ILQDQ]LHOO�]ZHLIHOORV�ZLOONRPPH�
QH�(UKROXQJVSKDVHQ�GLH��EHUJHRUGQHWH�7HQGHQ]�]XP�IRUWJHVHW]WHQ�$EWUDJ
GHV�6WUDQGHV�QLFKW�YHUJHVVHQ�PDFKHQ�G�UIHQ��2E�HV�PLWWHOIULVWLJ��LP�=HLW�
UDXP� YRQ� ��¤���� -DKUHQ�� DXFK� ]X� HLQHU� ZHLWHUHQ� 9HUWLHIXQJ� GHV� 1DVV�
VWUDQGHV�LP�9RUIHOG�GHV�DXIJHVFK�WWHWHQ�%DGHVWUDQGHV�NRPPW��LVW�QXU�GXUFK
GLH�$XVZHUWXQJ�ODQJHU�'DWHQUHLKHQ�XQG�XQWHU�%HU�FNVLFKWLJXQJ�GHV�PLWW�
OHUHQ�$QVWLHJHV�GHV�071:�XP�FD����FP�XQG�GHV�07+:�XP�FD�����FP�LQ
GHQ�OHW]WHQ�����-DKUHQ�]X�HQWVFKHLGHQ��,PPHUKLQ�HUUHLFKHQ�GLH�DXIJHVFK�WWH�
WHQ�6DQGYROXPLQD� ORNDO�GXUFKDXV�GLH�*U|�HQRUGQXQJHQ�GHU�0DWHULDOYHU�
IUDFKWXQJ�GXUFK�QDW�UOLFKH�3UR]HVVH�DXI�GHP�1DVVVWUDQG��=X�YHUPXWHQ�LVW�
GDVV�VLFK�PLWWHOIULVWLJ�GDV�6WUDQGSURILO�LP�%HUHLFK�GHV�1DVVVWUDQGHV�YHUVWHLOW�
'HU�DOOMlKUOLFKH�N�QVWOLFKH�$XIEDX�GHV� WURFNHQHQ�%DGHVWUDQGHV�JOHLFKW

HLQHU� 6LV\SKRV�$UEHLW�� GLH� GXUFK� GHQ� TXDVLQDW�UOLFKHQ� 6HGLPHQWWUDQVSRUW
]XQLFKWH�JHPDFKW�ZLUG��'LH�JUR�HQ�6DQGYROXPLQD�ZlKUHQG�GHU�%DGHVDLVRQ
VWHKHQ� QLFKW� LP� *OHLFKJHZLFKW� PLW� GHQ� QDW�UOLFKHQ� 3UR]HVVHQ�� 'LH� YRQ
7RXULVWHQ� VSRQWDQ� JHlX�HUWH� 9HUPXWXQJ�� GDVV� GLH� $EWUDJXQJ� GHV� %DGH�
VWUDQGHV�DXI�HLQHQ�LQ�GHU�gIIHQWOLFKNHLW�GLVNXWLHUWHQ��DQWKURSRJHQHQ�.OLPD�
ZDQGHO�]XU�FN]XI�KUHQ�VHL��LVW�DEZHJLJ��6LH�NDQQ�GXUFK�GDV�TXDVLQDW�UOLFKH
3UR]HVVJHI�JH� HUNOlUW� ZHUGHQ�� 2E� GLH� N�QVWOLFKHQ� 6WUDQGDXIK|KXQJHQ
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P|JOLFKHUZHLVH�$XVZLUNXQJHQ�DXI�GLH�|VWOLFK�DQJUHQ]HQGHQ��ZHQLJHU�DQ�
WKURSRJHQ� �EHUIRUPWHQ� 6WUDQGEHUHLFKH� KDEHQ�� LVW� *HJHQVWDQG� ODXIHQGHU
8QWHUVXFKXQJHQ�

/LWHUDWXU
%5h&.1(5��+���8��5$'7.(�X��+��67(55�������7ULIIW�HV�QXU�GLH�$UPHQ"�'HU�0HHUHVVSLHJHO�

DQVWLHJ�XQG�VHLQH�)ROJHQ�I�U�GLH�.�VWHQWLHIOlQGHU�GHU�(UGH��,Q��(+/(56��(��X��+��/(6(5
�+UVJ����*HRJUDSKLH�KHXWH�¤�I�U�GLH�:HOW�YRQ�PRUJHQ��*RWKD��6WXWWJDUW��6����¤���

(+/(56��-��X��+��0(16&+,1*�������(UOlXWHUXQJHQ�]XU�*HRPRUSKRORJLVFKHQ�.DUWH���������
GHU�%XQGHVUHSXEOLN�'HXWVFKODQG�*0.����%ODWW� ��������:DQJHURRJH��')*�6FKZHU�
SXQNWSURJUDPP��%HUOLQ�

(+/(56��-��X��+��0(16&+,1*�������%HVRQGHUKHLWHQ�JHRPRUSKRORJLVFKHU�.DUWLHUXQJHQ�LP
:DWWHQPHHU��GDUJHVWHOOW�DP�%HLVSLHO�GHV�%ODWWHV����GHU�*0.����:DQJHURRJH��,Q��=HLW�
VFKULIW�I�U�*HRPRUSKRORJLH������6�����¤����

(,71(5��9��������6HGLPHQWG\QDPLN�LP�6WUDQGEHUHLFK�HLQHU�EUDQGXQJVEHHLQIOX�WHQ��PHVRWL�
GDOHQ�%DUULHUH�,QVHO�XQWHU�%HU�FNVLFKWLJXQJ�GHU�$XVZLUNXQJHQ�N�QVWOLFKHU�6WUDQGDXII�O�
OXQJ� �1RUGHUQH\�� V�GOLFKH� 1RUGVHH��� 'LVVHUWDWLRQ� 0�QVWHU�� )DFKEHUHLFK� *HRZLVVHQ�
VFKDIWHQ�

*(0(,1'(�:$1*(522*(�������XQYHU|IIHQWOLFKWH�'DWHQ�]X�6DQGDXIVS�OXQJHQ�XQG�6DQG�
DXIIDKUWHQ�DP�%DGHVWUDQG�

+(03(/��/��������'HU�6DQGKDXVKDOW�DOV�+DXSWJOLHG�LQ�GHU�*HR|NRG\QDPLN�HLQHU�2VWIULHVL�
VFKHQ�,QVHO�¤�$EKlQJLJNHLW�YRQ�QDW�UOLFKHQ�XQG�DQWKURSRJHQHQ�.UlIWHQ��,Q��*HR|NRG\QD�
PLN�����6����¤����

+(03(/��/��������(UOlXWHUXQJHQ�]XU�*HRPRUSKRORJLVFKHQ�.DUWH�����������GHU�%XQGHVUH�
SXEOLN�'HXWVFKODQG�%ODWW���&�����&�����(VHQV�/DQJHQ��*0.�6FKZHUSXQNWSURJUDPP�
%HUOLQ�

+(03(/��/��������'LH�1RUGVHHLQVHO�:DQJHURRJH�������(LQ�*HR|NRORJLVFKHV�=HLWGRNXPHQW
QDFK�HLQHU�6WXUPIOXW�LP�-DQXDU�������,Q��*HR|NRG\QDPLN������6����¤���

+20$11��+��������:DQJHURRJH�¤�'HU�JUR�H�LOOXVWULHUWH�,QVHOI�KUHU�����$XIODJH��0�QVWHU�
-(9(56&+(6�:2&+(1%/$77�������������'LH�7LGHVWU|PXQJ�IRUPW�GLH�,QVHOQ��-HYHU�
-h5*(16��+��-��������*UXVV�DXV�:DQJHURRJH�¤�(LQH�5HLVH�LQ�GLH�9HUJDQJHQKHLW�DQKDQG�DOWHU

3RVWNDUWHQ��-HYHU�
.2+/6��+������������-DKUH�1RUGVHHEDG�:DQJHURRJH�����¤������*HPHLQGH�1RUGVHHKHLOEDG

:DQJHURRJH��+UVJ����:DQJHURRJH�
.5h*(5��:��������0HHU�XQG�.�VWH�EHL�:DQJHURRJH�XQG�GLH�.UlIWH��GLH�DXI�LKUH�*HVWDOWXQJ

HLQZLUNHQ��,Q��'LH�.�VWH������6RQGHUKHIW�¤�1DFKGUXFN�KLVWRULVFKHU�%HLWUlJH���������6�
���¤����

/8&.��*��������'HU�(LQIOXVV�GHU�6FKXW]ZHUNH�GHU�2VWIULHVLVFKHQ�,QVHOQ�DXI�GLH�PRUSKRORJL�
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