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NW

		Pegel: Travemünde

		Beginn der regelmäßigen Beobachtung: 01.01.1826

		Wasserstände in cm bezogen auf PN = NN - 5,00 m

		Abflußjahr		niedrigste Werte im Abflußjahr

		1826		386

		1827		357

		1828		415

		1829		429

		1830		328

		1831		379

		1832		357

		1833		400

		1834		364

		1835		458

		1836		343

		1837		386

		1838		393

		1839		364

		1840		358

		1841		386

		1842		400

		1843		364

		1844		388

		1845		374

		1846		389

		1847		353

		1848		396

		1849		331

		1850		352

		1851		381

		1852		346

		1853		396

		1854		334

		1855		391

		1856		326

		1857		347

		1858		376

		1859		362

		1860		338

		1861		341

		1862		364

		1863		331

		1864		350

		1865		388

		1866		359

		1867		369

		1868		383

		1869		352

		1870		369

		1871		400

		1872		400

		1873		369

		1874		374

		1875		369

		1876		369

		1877		414

		1878		359

		1879		409

		1880		389

		1881		374

		1882		364

		1883		354

		1884		367

		1885		407

		1886		327

		1887		372

		1888		378

		1889		369

		1890		373

		1891		383

		1892		387

		1893		416

		1894		394

		1895		358

		1896		382

		1897		401

		1898		395

		1899		359

		1900		424

		1901		386

		1902		376

		1903		336

		1904		376

		1905		364

		1906		349

		1907		372

		1908		360

		1909		388

		1910		370

		1911		360

		1912		295

		1913		379

		1914		377

		1915		373

		1916		357

		1917		365

		1918		366

		1919		387

		1920		345

		1921		382

		1922		390

		1923		388

		1924		372

		1925		395

		1926		326

		1927		385

		1928		398

		1929		376

		1930		375

		1931		352

		1932		373

		1933		357

		1934		372

		1935		347

		1936		349

		1937		409

		1938		367

		1939		331

		1940		350

		1941		412

		1942		393

		1943		413

		1944		390

		1945		362

		1946		410

		1947		379

		1948		392

		1949		345

		1950		377

		1951		374

		1952		393

		1953		374

		1954		374

		1955		378

		1956		344

		1957		345

		1958		392

		1959		397

		1960		379

		1961		389

		1962		344

		1963		402

		1964		414

		1965		399

		1966		352

		1967		326

		1968		390

		1969		383

		1970		389

		1971		405

		1972		405

		1973		393

		1974		384

		1975		390

		1976		402

		1977		410

		1978		372

		1979		370

		1980		375

		1981		389

		1982		324

		1983		371

		1984		385

		1985		381

		1986		362

		1987		369

		1988		386

		1989		428

		1990		341

		1991		377

		1992		394

		1993		377
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		Pegel: Travemünde

		Beginn der regelmäßigen Beobachtung: 01.01.1826

		Wasserstände in cm bezogen auf PN = NN - 5,00 m

		Abflußjahr		Jahresmittel		3-jähr. Mittel		5-jähr. Mittel		19-jähr. Mittel

		1826		495										-5

		1827		483										-17

		1828		482		487								-18

		1829		484		483								-16

		1830		486		484		486				-14		-14

		1831		491		487		485				-15		-9

		1832		485		487		486				-14		-15

		1833		479		485		485				-15		-21

		1834		478		481		484				-16		-22

		1835		488		482		484				-16		-12

		1836		485		484		483				-17		-15

		1837		492		488		484				-16		-8

		1838		488		488		486				-14		-12

		1839		493		491		489				-11		-7

		1840		485		489		489				-11		-15

		1841		486		488		489				-11		-14

		1842		476		482		486				-14		-24

		1843		482		481		484				-16		-18

		1844		488		482		483		486		-17		-12

		1845		485		485		483		485		-17		-15

		1846		494		489		485		486		-15		-6

		1847		484		488		487		486		-13		-16

		1848		485		488		487		486		-13		-15

		1849		491		487		488		486		-12		-9

		1850		487		488		488		486		-12		-13

		1851		489		489		487		486		-13		-11

		1852		482		486		487		486		-13		-18

		1853		483		485		486		486		-14		-17

		1854		484		483		485		486		-15		-16

		1855		487		485		485		486		-15		-13

		1856		484		485		484		486		-16		-16

		1857		481		484		484		486		-16		-19

		1858		485		483		484		485		-16		-15

		1859		488		485		485		485		-15		-12

		1860		479		484		483		485		-17		-21

		1861		485		484		484		485		-16		-15

		1862		480		481		483		485		-17		-20

		1863		481		482		483		485		-17		-19

		1864		482		481		481		485		-19		-18

		1865		477		480		481		484		-19		-23

		1866		477		479		479		484		-21		-23

		1867		484		479		480		483		-20		-16

		1868		490		484		482		483		-18		-10

		1869		483		486		482		483		-18		-17

		1870		484		486		484		483		-16		-16

		1871		483		483		485		483		-15		-17

		1872		478		482		484		483		-16		-22

		1873		480		480		482		483		-18		-20

		1874		487		482		482		483		-18		-13

		1875		482		483		482		482		-18		-18

		1876		481		483		482		482		-18		-19

		1877		483		482		483		482		-17		-17

		1878		486		483		484		482		-16		-14

		1879		485		485		483		483		-17		-15

		1880		485		485		484		483		-16		-15

		1881		492		487		486		483		-14		-8

		1882		482		486		486		483		-14		-18

		1883		481		485		485		483		-15		-19

		1884		485		483		485		484		-15		-15

		1885		484		483		485		484		-15		-16

		1886		481		483		483		484		-17		-19

		1887		483		483		483		483		-17		-17

		1888		485		483		484		484		-16		-15

		1889		489		486		484		484		-16		-11

		1890		484		486		484		484		-16		-16

		1891		486		486		485		484		-15		-14

		1892		485		485		486		485		-14		-15

		1893		487		486		486		485		-14		-13

		1894		489		487		486		485		-14		-11

		1895		488		488		487		485		-13		-12

		1896		488		488		487		486		-13		-12

		1897		487		488		488		486		-12		-13

		1898		491		489		489		486		-11		-9

		1899		494		491		490		486		-10		-6

		1900		491		492		490		486		-10		-9

		1901		484		490		489		486		-11		-16

		1902		489		488		490		487		-10		-11

		1903		494		489		490		487		-10		-6

		1904		487		490		489		487		-11		-13

		1905		494		492		490		488		-10		-6

		1906		494		492		492		489		-8		-6

		1907		489		492		492		489		-8		-11

		1908		485		489		490		489		-10		-15

		1909		488		487		490		489		-10		-12

		1910		492		488		490		489		-10		-8

		1911		491		490		489		490		-11		-9

		1912		490		491		489		490		-11		-10

		1913		494		492		491		490		-9		-6

		1914		497		494		493		490		-7		-3

		1915		488		493		492		490		-8		-12

		1916		493		493		492		491		-8		-7

		1917		489		490		492		491		-8		-11

		1918		494		492		492		491		-8		-6

		1919		493		492		491		491		-9		-7

		1920		495		494		493		491		-7		-5

		1921		493		494		493		492		-7		-7

		1922		501		496		495		492		-5		1

		1923		499		498		496		493		-4		-1

		1924		494		498		496		493		-4		-6

		1925		499		497		497		493		-3		-1

		1926		500		498		499		493		-1		0

		1927		496		498		498		494		-2		-4

		1928		493		496		496		494		-4		-7

		1929		493		494		496		494		-4		-7

		1930		490		492		494		494		-6		-10

		1931		494		492		493		494		-7		-6

		1932		496		493		493		495		-7		-4

		1933		497		496		494		495		-6		-3

		1934		490		494		493		495		-7		-10

		1935		493		493		494		495		-6		-7

		1936		497		493		495		495		-5		-3

		1937		495		495		494		495		-6		-5

		1938		500		497		495		496		-5		0

		1939		497		497		496		496		-4		-3

		1940		493		497		496		496		-4		-7

		1941		491		494		495		495		-5		-9

		1942		489		491		494		495		-6		-11

		1943		496		492		493		495		-7		-4

		1944		492		492		492		494		-8		-8

		1945		493		494		492		494		-8		-7

		1946		500		495		494		494		-6		0

		1947		487		493		494		494		-6		-13

		1948		497		495		494		494		-6		-3

		1949		498		494		495		494		-5		-2

		1950		496		497		496		495		-4		-4

		1951		491		495		494		494		-6		-9

		1952		496		494		496		494		-4		-4

		1953		499		495		496		495		-4		-1

		1954		489		495		494		495		-6		-11

		1955		498		495		495		495		-5		-2

		1956		503		497		497		495		-3		3

		1957		498		500		497		495		-3		-2

		1958		502		501		498		495		-2		2

		1959		500		500		500		496		0		0

		1960		496		499		500		496		-0		-4

		1961		501		499		499		496		-1		1

		1962		499		499		500		497		-0		-1

		1963		495		498		498		497		-2		-5

		1964		498		497		498		497		-2		-2

		1965		499		497		498		497		-2		-1

		1966		503		500		499		498		-1		3

		1967		502		501		499		498		-1		2

		1968		502		502		501		498		1		2

		1969		499		501		501		498		1		-1

		1970		501		501		501		499		1		1

		1971		502		501		501		499		1		2

		1972		499		501		501		499		1		-1

		1973		501		501		500		500		0		1

		1974		504		501		501		500		1		4

		1975		504		503		502		500		2		4

		1976		499		502		501		500		1		-1

		1977		497		500		501		500		1		-3

		1978		500		499		501		500		1		0

		1979		504		500		501		500		1		4

		1980		496		500		499		500		-1		-4

		1981		505		502		500		501		0		5

		1982		503		501		502		501		2		3

		1983		501		503		502		501		2		1

		1984		502		502		501		501		1		2

		1985		501		501		502		501		2		1

		1986		500		501		501		501		1		0

		1987		504		502		502		501		2		4

		1988		504		503		502		501		2		4

		1989		511		506		504		502		4		11

		1990		509		508		506		502		6		9

		1991		501		507		506		502		6		1

		1992		503		504		506		503		6		3

		1993		503		502		505		502		5		3

		1994		500		502		503		502		3		0

		1995		502		502		502		502		2		2		2

		1996						502.276								2.343

		1997						502.752								2.686

		1998						503.229								3.029

		1999						503.705								3.372

		2000						504.181								3.715

		2001						504.657								4.058

		2002						505.133						0.501		4.401

		2003						505.610						1.002		4.744

		2004						506.086						1.503		5.087

		2005						506.562						2.004		5.430

		2006						507.038						2.505		5.773

		2007						507.514						3.006		6.116

		2008						507.990						3.507		6.459

		2009						508.467						4.008		6.802

		2010						508.943						4.509		7.145

		2011						509.419						5.010		7.488

		2012						509.895						5.511		7.831

		2013						510.371						6.012		8.174

		2014						510.848						6.513		8.517

		2015						511.324						7.014		8.860

		2016						511.800						7.515		9.203

		2017						512.276						8.016		9.546

		2018						512.752						8.517		9.889

		2019						513.229						9.018		10.232

		2020						513.705						9.519		10.575

		2021						514.181						10.020		10.918

		2022						514.657						10.521		11.261

		2023						515.133						11.022		11.604

		2024						515.610						11.523		11.947

		2025						516.086						12.024		12.290

		2026						516.562						12.525		12.633

		2027						517.038						13.026		12.976

		2028						517.514						13.527		13.319

		2029						517.990						14.028		13.662

		2030						518.467						14.529		14.005

		2031						518.943						15.030		14.348

		2032						519.419						15.531		14.691

		2033						519.895						16.032		15.034

		2034						520.371						16.533		15.377

		2035						520.848						17.034		15.720

		2036						521.324						17.535		16.063

		2037						521.800						18.036		16.406

		2038						522.276						18.537		16.749

		2039						522.752						19.038		17.092

		2040						523.229						19.539		17.435

		2041						523.705						20.040		17.778

		2042						524.181						20.541		18.121

		2043						524.657						21.042		18.464

		2044						525.133						21.543		18.807

		2045						525.610						22.044		19.150

		2046						526.086						22.545		19.493

		2047						526.562						23.046		19.836

		2048						527.038						23.547		20.179

		2049						527.514						24.048		20.522

		2050						527.990						24.549		20.865

		2051						528.467						25.050		21.208

		2052						528.943						25.551		21.551

		2053						529.419						26.052		21.894

		2054						529.895						26.553		22.237

		2055						530.371						27.054		22.580

		2056						530.848						27.555		22.923

		2057						531.324						28.056		23.266

		2058						531.800						28.557		23.609

		2059						532.276						29.058		23.952

		2060						532.752						29.559		24.295

		2061						533.229						30.060		24.638

		2062						533.705						30.561		24.981

		2063						534.181						31.062		25.324

		2064						534.657						31.563		25.667

		2065						535.133						32.064		26.010

		2066						535.610						32.565		26.353

		2067						536.086						33.066		26.696

		2068						536.562						33.567		27.039

		2069						537.038						34.068		27.382

		2070						537.514						34.569		27.725

		2071						537.990						35.070		28.068

		2072						538.467						35.571		28.411

		2073						538.943						36.072		28.754

		2074						539.419						36.573		29.097

		2075						539.895						37.074		29.440

		2076						540.371						37.575		29.783

		2077						540.848						38.076		30.126

		2078						541.324						38.577		30.469

		2079						541.800						39.078		30.812

		2080						542.276						39.579		31.155

		2081						542.752						40.080		31.498

		2082						543.229						40.581		31.841

		2083						543.705						41.082		32.184

		2084						544.181						41.583		32.527

		2085						544.657						42.084		32.870

		2086						545.133						42.585		33.213

		2087						545.610						43.086		33.556

		2088						546.086						43.587		33.899

		2089						546.562						44.088		34.242

		2090						547.038						44.589		34.585

		2091						547.514						45.090		34.928

		2092						547.990						45.591		35.271

		2093						548.467						46.092		35.614

		2094						548.943						46.593		35.957

		2095						549.419						47.094		36.300

		2096						549.895						47.595		36.643

		2097						550.371						48.096		36.986

		2098						550.848						48.597		37.329

		2099						551.324						49.098		37.672

		2100						551.800						49.599		38.015
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HW

		Pegel: Travemünde

		Beginn der regelmäßigen Beobachtung: 01.01.1826

		Wasserstände in cm bezogen auf PN = NN - 5,00 m

		Abflußjahr		Jahres-höchstwerte		Beschickung auf das Jahr 2000		beschicktes Hhw		beschicktes Hhw, aufgerundet		Jahreshöchstwerte über NN

		1825

		1826		602		26.10		628.10		629		102

		1827		609		25.95		634.95		635		109

		1828		559		25.80		584.80		585		59

		1829		587		25.65		612.65		613		87

		1830		630		25.50		655.50		656		130

		1831		566		25.35		591.35		592		66

		1832		594		25.20		619.20		620		94

		1833		566		25.05		591.05		592		66

		1834		551		24.90		575.90		576		51

		1835		630		24.75		654.75		655		130

		1836		645		24.60		669.60		670		145

		1837		630		24.45		654.45		655		130

		1838		587		24.30		611.30		612		87

		1839		580		24.15		604.15		605		80

		1840		580		24.00		604.00		604		80

		1841		623		23.85		646.85		647		123

		1842		551		23.70		574.70		575		51

		1843		587		23.55		610.55		611		87

		1844		590		23.40		613.40		614		90

		1845		597		23.25		620.25		621		97

		1846		611		23.10		634.10		635		111

		1847		583		22.95		605.95		606		83

		1848		590		22.80		612.80		613		90

		1849		583		22.65		605.65		606		83

		1850		604		22.50		626.50		627		104

		1851		568		22.35		590.35		591		68

		1852		568		22.20		590.20		591		68

		1853		597		22.05		619.05		620		97

		1854		561		21.90		582.90		583		61

		1855		604		21.75		625.75		626		104

		1856		582		21.60		603.60		604		82

		1857		597		21.45		618.45		619		97

		1858		626		21.30		647.30		648		126

		1859		592		21.15		613.15		614		92

		1860		554		21.00		575.00		575		54

		1861		647		20.85		667.85		668		147

		1862		561		20.70		581.70		582		61

		1863		573		20.55		593.55		594		73

		1864		602		20.40		622.40		623		102

		1865		642		20.25		662.25		663		142

		1866		551		20.10		571.10		572		51

		1867		681		19.95		700.95		701		181

		1868		654		19.80		673.80		674		154

		1869		630		19.65		649.65		650		130

		1870		580		19.50		599.50		600		80

		1871		597		19.35		616.35		617		97

		1872		569		19.20		588.20		589		69

		1873		830		19.05		849.05		850		330

		1874		634		18.90		652.90		653		134

		1875		624		18.75		642.75		643		124

		1876		619		18.60		637.60		638		119

		1877		574		18.45		592.45		593		74

		1878		539		18.30		557.30		558		39

		1879		589		18.15		607.15		608		89

		1880		594		18.00		612.00		612		94

		1881		624		17.85		641.85		642		124

		1882		564		17.70		581.70		582		64

		1883		584		17.55		601.55		602		84

		1884		618		17.40		635.40		636		118

		1885		572		17.25		589.25		590		72

		1886		578		17.10		595.10		596		78

		1887		621		16.95		637.95		638		121

		1888		583		16.80		599.80		600		83

		1889		633		16.65		649.65		650		133

		1890		568		16.50		584.50		585		68

		1891		683		16.35		699.35		700		183

		1892		576		16.20		592.20		593		76

		1893		591		16.05		607.05		608		91

		1894		667		15.90		682.90		683		167

		1895		617		15.75		632.75		633		117

		1896		608		15.60		623.60		624		108

		1897		579		15.45		594.45		595		79

		1898		633		15.30		648.30		649		133

		1899		604		15.15		619.15		620		104

		1900		627		15.00		642.00		642		127

		1901		603		14.85		617.85		618		103

		1902		627		14.70		641.70		642		127

		1903		618		14.55		632.55		633		118

		1904		627		14.40		641.40		642		127

		1905		716		14.25		730.25		731		216

		1906		609		14.10		623.10		624		109

		1907		619		13.95		632.95		633		119

		1908		682		13.80		695.80		696		182

		1909		593		13.65		606.65		607		93

		1910		624		13.50		637.50		638		124

		1911		607		13.35		620.35		621		107

		1912		609		13.20		622.20		623		109

		1913		629		13.05		642.05		643		129

		1914		697		12.90		709.90		710		197

		1915		600		12.75		612.75		613		100

		1916		595		12.60		607.60		608		95

		1917		586		12.45		598.45		599		86

		1918		582		12.30		594.30		595		82

		1919		554		12.15		566.15		567		54

		1920		564		12.00		576.00		576		64

		1921		580		11.85		591.85		592		80

		1922		620		11.70		631.70		632		120

		1923		562		11.55		573.55		574		62

		1924		628		11.40		639.40		640		128

		1925		574		11.25		585.25		586		74

		1926		588		11.10		599.10		600		88

		1927		588		10.95		598.95		599		88

		1928		605		10.80		615.80		616		105

		1929		610		10.65		620.65		621		110

		1930		591		10.50		601.50		602		91

		1931		597		10.35		607.35		608		97

		1932		619		10.20		629.20		630		119

		1933		583		10.05		593.05		594		83

		1934		598		9.90		607.90		608		98

		1935		627		9.75		636.75		637		127

		1936		601		9.60		610.60		611		101

		1937		580		9.45		589.45		590		80

		1938		601		9.30		610.30		611		101

		1939		638		9.15		647.15		648		138

		1940		644		9.00		653.00		653		144

		1941		594		8.85		602.85		603		94

		1942		658		8.70		666.70		667		158

		1943		583		8.55		591.55		592		83

		1944		562		8.40		570.40		571		62

		1945		566		8.25		574.25		575		66

		1946		602		8.10		610.10		611		102

		1947		549		7.95		556.95		557		49

		1948		615		7.80		622.80		623		115

		1949		639		7.65		646.65		647		139

		1950		654		7.50		661.50		662		154

		1951		572		7.35		579.35		580		72

		1952		642		7.20		649.20		650		142

		1953		610		7.05		617.05		618		110

		1954		700		6.90		706.90		707		200

		1955		615		6.75		621.75		622		115

		1956		651		6.60		657.60		658		151

		1957		656		6.45		662.45		663		156

		1958		662		6.30		668.30		669		162

		1959		600		6.15		606.15		607		100

		1960		665		6.00		671.00		671		165

		1961		655		5.85		660.85		661		155

		1962		621		5.70		626.70		627		121

		1963		615		5.55		620.55		621		115

		1964		640		5.40		645.40		646		140

		1965		635		5.25		640.25		641		135

		1966		644		5.10		649.10		650		144

		1967		607		4.95		611.95		612		107

		1968		657		4.80		661.80		662		157

		1969		622		4.65		626.65		627		122

		1970		592		4.50		596.50		597		92

		1971		610		4.35		614.35		615		110

		1972		640		4.20		644.20		645		140

		1973		595		4.05		599.05		600		95

		1974		632		3.90		635.90		636		132

		1975		601		3.75		604.75		605		101

		1976		644		3.60		647.60		648		144

		1977		608		3.45		611.45		612		108

		1978		621		3.30		624.30		625		121

		1979		681		3.15		684.15		685		181

		1980		644		3.00		647.00		647		144

		1981		594		2.85		596.85		597		94

		1982		610		2.70		612.70		613		110

		1983		663		2.55		665.55		666		163

		1984		642		2.40		644.40		645		142

		1985		616		2.25		618.25		619		116

		1986		591		2.10		593.10		594		91

		1987		678		1.95		679.95		680		178

		1988		615		1.80		616.80		617		115

		1989		666		1.65		667.65		668		166

		1990		634		1.50		635.50		636		134

		1991		610		1.35		611.35		612		110

		1992		623		1.20		624.20		625		123

		1993		651		1.05		652.05		653		151

		1994		617		0.90		617.90		618		117

		1995		643		0.75		643.75		644		143

		1996		684		0.6		684.6		685		184

		1997

		1998

		1999

		2000
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nach JENSEN &TÖPPE (1986): Zusammenstellung und Auswertung von Originalaufzeichnungen des Pegels Travemünde/Ostsee ab 1826 , S. 107 in DGM 30, H. 4, S. 99 - 107

Diese Werte stimmen mit den von JENSEN & TÖPPE (1986), S. 104 - 105 angegebenen BHW-Werten überein (vgl. JENSEN & TÖPPE (1986): Zusammenstellung und Auswertung von Originalaufzeichnungen des Pegels Travemünde/Ostsee. in DGM 30, 1986, H. 4
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 The coastal flood defence (beach wall ca. MSL +2.2 m) was deficient.
 Responsible for coastal flood defence are the municipalities (State 

administration gives technical and financial assistance).
 The local population is very sceptic towards coastal flood defence 

(negative impact on tourism).
 Locals demanded that the State funds measures against coastal 

erosion (beach nourishment, groins).
 The State responded that a pre-requisite for funding is an integrated 

concept for the entire lowland (coastal protection and flood defence). 
 Locals agreed, but demanded an active involvement in the 

establishment of such a concept.

After a stakeholder mapping, 65 persons were invited to a first public 
meeting organized by the ministry and a consultant company.

After Hofstede, J. (2004)

Background conditions in summer 1999
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 Characterisation of the region with variables (e.g. economic 
power, quality of life),

 definition of the effects (strength and direction) of the variables 
on each other, i.e. establishment of a model,

 extraction of a sub-model on coastal defence and flooding,

 development five coastal defence measure scenarios, and

model simulations on the future regional situation for each 
scenario.

In 2000, seven local stakeholder meetings (max 25 participants) 
took place, moderated by an external consultant. 
In these meetings, the stepwise Sensitivity Model of Prof. Vester© 
was applied:

After Hofstede, J. (2004)

Process and approach
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Effect of             on 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

1 Economic power 3 3 0 0 0 0 0 0 1 1 0 0 2 2 0 2

2 Tourist services 2 3 0 3 2 0 1 0 2 2 1 2 2 0 3 2

3 Degree of employment 1 0 2 0 0 0 2 0 1 0 0 0 3 0 0 0

4 Nr. of inhabitants 2 0 0 0 0 1 2 1 1 1 1 0 3 1 0 2

5 Nr. of guests 3 1 2 0 2 0 0 1 0 1 1 0 3 1 0 2

6 Attractiveness beach 1 3 2 1 3 1 3 0 1 1 0 1 2 0 3 0

7 Coastal protection 1 0 0 1 1 2 3 3 0 0 0 1 1 0 1 0

8 Quality of living 1 0 0 3 2 0 0 0 0 0 0 0 0 1 2 0

9 Security of people 0 0 0 3 1 0 0 2 0 0 0 0 0 0 2 0

10 Recreational services 2 3 1 2 3 1 0 3 0 1 1 0 2 0 2 2

11 Intactness of landscape 1 2 1 2 3 1 1 3 0 1 2 0 0 0 2 0

12 Intactness of seascape 2 3 2 2 3 3 0 2 1 1 1 0 0 0 2 0

13 Effective infrastrucutre 3 2 2 2 3 1 1 3 0 1 2 0 0 0 1 1

14 Budget municipality 1 2 1 0 0 1 2 1 1 2 0 0 3 2 0 2

15 Future policy 1 2 1 2 1 2 2 2 1 1 1 0 2 2 0 1

16 Image of the municipality 2 0 0 2 2 0 0 0 0 0 0 0 0 0 0 0

17 Traffic development 2 1 0 0 1 0 0 2 1 1 1 0 3 2 1 1

Kaul & Reins
(2001)

5

Characterisation of 
the region: Variables 
& dependencies
Scores:
1: Weak
2: Medium
3: Strong


Konsensmatrix

		Konsensmatrix
17.05.2000				Economic power		Tourist services		Degree of employment		Nr. of inhabitants		Nr. of guests		Attractivity beach		Coastal protection		Quality of living		Security of people		Recreational services		Intactness of landscape		Intactness of seascape		Effective infrastrucutre		Budget municipality		Future policy		Image of the municipality		Traffic development

		Effect of             on				1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17

		1		Economic power				3		3		0		0		0		0		0		0		1		1		0		0		2		2		0		2

		2		Tourist services		2				3		0		3		2		0		1		0		2		2		1		2		2		0		3		2

		3		Degree of employment		1		0				2		0		0		0		2		0		1		0		0		0		3		0		0		0

		4		Nr. of inhabitants		2		0		0				0		0		1		2		1		1		1		1		0		3		1		0		2

		5		Nr. of guests		3		1		2		0				2		0		0		1		0		1		1		0		3		1		0		2

		6		Attractiveness beach		1		3		2		1		3				1		3		0		1		1		0		1		2		0		3		0

		7		Coastal protection		1		0		0		1		1		2				3		3		0		0		0		1		1		0		1		0

		8		Quality of living		1		0		0		3		2		0		0				0		0		0		0		0		0		1		2		0

		9		Security of people		0		0		0		3		1		0		0		2				0		0		0		0		0		0		2		0

		10		Recreational services		2		3		1		2		3		1		0		3		0				1		1		0		2		0		2		2

		11		Intactness of landscape		1		2		1		2		3		1		1		3		0		1				2		0		0		0		2		0

		12		Intactness of seascape		2		3		2		2		3		3		0		2		1		1		1				0		0		0		2		0

		13		Effective infrastrucutre		3		2		2		2		3		1		1		3		0		1		2		0				0		0		1		1

		14		Budget municipality		1		2		1		0		0		1		2		1		1		2		0		0		3				2		0		2

		15		Future policy		1		2		1		2		1		2		2		2		1		1		1		0		2		2				0		1

		16		Image of the municipality		2		0		0		2		2		0		0		0		0		0		0		0		0		0		0				0

		17		Traffic development		2		1		0		0		1		0		0		2		1		1		1		0		3		2		1		1







Flood defence

Intact nature

Living space

Tourist. services

Nr. of guests

Coastal prot. Attract. beach

Flooding risk

Kaul & Reins GBR (2001)
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Simplified model focused on coastal defence



Coastal defence scenarios

1. No coastal defence

2. Only coastal erosion protection 
measures

3. Only local measures to reduce 
flooding

4. Combination of 2 and 3

5. Dike on the beach (optimal 
protection)
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Risk of flooding:

describes the 

frequency

of flooding and the 

potential damages.

one flooding per year

one flooding in 40 years

one flooding in 20 years

one flooding in 60 years

one flooding in 80 years

one flooding in 100 years

no flooding

Scale for risk of flooding Internal function

Simulation of flood risk and damage for every scenario Source: Kaul & 
Reins GBR (2001)
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Time steps

Development of variables with time

tourist services
quality of living space
intact nature
number of guests
attractive beach

Only qualitative trends !
No scientific validation !

Time steps of 5 years

Source: Kaul & Reins GBR (2001)
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Scenario 4:
Combination 
of 2 and 3

Simulation of the consequences of every scenario 
on major variables taking into account the specific flood risks



Decision making process

Presentation and discussion of the results on a public meeting:

 the group unanimously supports the results of the sensitivity analysis,
especially those of the simulations with the coastal defence model,

 the group recommends a combination of coastal protection and flood
defence measures (that fits into the landscape) to be implemented,
and

 the group demands further active participation in the process as a
technically qualified interest group.

From the perspective of the state coastal defence administration, the 
model based systems approach as a guiding process worked very 
well and a solution was obtained !
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Implementation (2007-2009)

Source: umweltbundesamt.de

12 km renewed coastal
protection caused
investment costs of 30 
million Euros !

11
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Present situation (2015)

Permanent walls protect the city



Source: ThyssenKrupp Bautechnik GmbH 13

Implementation (2007-2011)

Mobile gates enable beach access



Present situation (2015)

14

Individual schemes protect
existing buildings near the beach. 
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Present situation (2015)

The majority of protection
measures is hidden in and
under artificial dunes.



Evaluation: SWOT-analysis

Strength
 active involvement of the 

affected
 systematic approach
 transparency of the 

results

Opportunities
 recognition of the 

problems
 awareness of the 

responsibilities
 acceptance of possible 

solutions

Weaknesses
 low number of participants 

(compared to the affected)
 tiresome and time-

consuming procedure
 depending upon volunteers 

Threats
 results may not in 

agreement with contractors 
expectations

 loss of interest during 
humdrum meetings

 not enough participants
 slow implementation

After Hofstede, J. (2004) 16



Timmendorf is a good example for the 
application of a ‘Systems Approach’ in 
coastal management.

1717

Thank you for your attention!

Prof. Dr. Gerald Schernewski
gerald.schernewski@io-warnemunde.de
Leibniz-Institute for Baltic Sea Research, Warnemünde, 
Germany; Klaipeda University, Lithuania
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