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Wellenhöhe

seltenfast immer

Seegangsspektrum

Kurs zur See

Hazen (1980)
z.B.

Gerritsma (1993)
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f�é¶fqm¡def�Ö0âYàaBl"b@fGgotitªn f àç�Ùzfqb@dvbyaoÎªÙqaGb(mvfqn d�t"fGb
å«jNt"fGÍDÍ Ïofqb c�sokGloc{fGb Î�fGÙ"gzn³c{c{f Ð7às"bUu=aqc{kGlzn®gofGgoÎzf�dvb(n fGÙzfqgofzÛ
mvj\g�ÏofGg�d?n³j\gofGÍ®Í f Ñªkqlzn éÀf¯a"s�Ð�Îªb_s"got«t"f¡cUÎªb@j�j¡fGg¥ËQb@Ð§a"l"b_s"goÎzc{cVkqlqaod á f�c-aBÍ c�Ì�fqn deÎ�fGlofGgot3Îzf¡c�n kGlofqb@dUaBgoÎzf�ß
c{fGlofqg·Ì�fqb t"fqgim�a"g"gNÛªÐ�fGl"Í dUtªn³f¡cVfqb�Ù�fqn\t"fGb àç�Ùzfqb@dvbyaoÎªs"goÎºt"fGb�ËÀb@ÎzfGÙ"gzn cVc{fTÐ?às"b�Ñªf�ÎzfqÍ Ò�aqkql�defGgNÖ
ëÁuìê�f�Îzfqgoc7a�d á�á s·u¯aocVkqlznpgofqgoÎzf¡dvb§n³fGÙ�fGgofqg½ïGa"l"b á fGsoÎzfqgNÛNc{f�ÎzfqÍ®g�h¶aokGl�defGg aBuYâÝnpgotºuwn d kUÙzt�b§n Ðyd-s"got
á s"u=fon³cediuTn d«Î\b àj�j¡fGb@fGg&`�b àa"goÎªs"goÎzc±Ì�npg"mvfqÍ®gNÖ�î�fqÙzfGg�t"fGu âÔfqÍ®Í fqg¾ß3s"gotYÞQfqnpÙ"s"goÎ�ceÌ�n³t"fqb ced{aBgotScvnpgot
tBa"uwn d-a"sokGl tªn³f¡�¯sofGb_mqb àa�Ðydefwt"f�cTÞ�s"uwÕ�Ð�f�c�fonpgoc{kGl"ÍDn f¢jqÍDn kGl¥t"fqbHk�g"l àaBgoÎzf¥ú7`�n fGÍ0s"got�Þ,sot"fGb�û=s"got½t"fGb
tBa"uwn d�Ïofqb_Ù"s"got"fqgof3n®got�s á n fGb@def âÝn³t"fGb@c{d{a"got á s¤Ù�fGb àsokGm¡c�n kGl�d?n³Î�fGgNÖ
ëÁg�t"fGuèÍ aBs�Ð�fqgot"fGg;ïGj"b@cVkql"s"goÎzc{Ïoj"b(lqaBÙ�fGg�cvnpgotRt"f�c�lqa"Í®Ù�aBsokqlÜå«jNt"fGÍDÍ Ïofqb c�sokGlof�uTn d·t"fGu Ñ\f�ÎzfqÍ tzÒ¾ß
gqa"u=j\u=f�defGb npu å¥a*j�ced{a"Ù£�*Q ¤Ünpg�t"fGb£ÑªkGlzn é)Ùqa"s¾ßäí�fqb c�sokGlocVaBgoced{aBÍ d­Ó�j�dec{tBaBu ê�uwÙBh t�s"b kqloÎzf¡Ð7às"l"b�d
Ì�jBb@t"fGgNÖ-î)fGÙzfqg�Ïofqb c{kGlzn³f¡t"fGgofqgÜê�f�c{kGl¾Ì�npgotªn Îªmvfon defGgNÛ
`�b±àa"goÎªs"goÎzc±ß3s"got�k�Ùzt�b(n Ðyd§Ì�n®g"mvfGÍDgIc�n®gotÜa"sokGl
¥ ÏofGb c{kGlzn f�t"fqgofì`�n fGÍ Ð�jBb(u=fqg s"g�defGb@c�sokql�dÔÌ�j"b t"fGgNÖ3Ø�f¡d{aznpÍDÍDn fGb@defìë¦g�Ð�j"b_u=a�d?n³jªgofqg c�n®got Ùzfon¥x�b aBgotzd
f�d
a"ÍÁÖÀú���¦�¦�§"û£s"got�ïBbeàjªl"Í�n³kGl¤ú#��¦�¦7§"û á s ñQgot"fGgNÖ
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î)fGÙzfqg t"fqg å«jNt"fGÍDÍ ÏofGb@c�sokqlofGg Î\npÙ�d f�c Ïofqb c{kGlzn³f¡t"fGgof u¯a�dvlofGu=a�d?n³c{kGlof í)fqb@Ð§a"l"b fqgNÛ s"u tªn³f
Ñ\dvb àjªuws"goÎzc�Õ"l àa"gojªu£fGgof á s3Ùzf�c{kGl"b@fqn®ÙzfGg?QÀï às"b9Ïzn³fqÍ f�kUg¾Ì�fGgot�s"goÎzfqg½mvaBg"gºs"g�defGb�t"fqb%kUg"gqa"l"u=f n t"f¾a¾ß
Í fGb�ï�Í àsoc{c�n Îªmvfon d{n\a"Í c{j3b@fqn®Ù"s"goÎzc{Ð±b@fqn n3tªn³f£Ñ\dvb àjªu·s"goÎºuwn d±defGÍ c�t"fqb�Óªj�defGg�d?n³aBÍ dvlof�j"b(n f·Ùzfqb f¡kGl"gof¡d�Ì�fGb@t"fGgNÖ
ëÁgoc�Ù�f�c{jªgot"fGb@f á s"b�ËQb_uTn d±dvÍDs"goÎ«t"f�c�âÔfGÍDÍ fqg¾Ì�n t"fGb@c{d{a"got"f�c�Ì�fGb@t"fGgwc{jªÍ kqlof£í�fGb�Ð§aBl"b@fGgTÎzfqb_g fonpgoÎzf¡cVf�d á d�Û
tBa tªn f Ð±b fqn f3ï�ÍXàsoc{c�n Îªmvfqn decVj\ÙzfGbN¯¶àaokGlof½uwn dvÙzfGbeàsokGm¡c�n kGl�d?n Î�dUÌ�fqb t"fqgim�a"g"gNÖ
Ñªj\Í®Í fqgRaBsokql á àa"lzn³Îªm?fqn dec�Ùzf¡tªnpgoÎ�defSËNé¶fqm¡defIfqb@Ð§a*j¡d«Ì�fGb@t"fGgNÛ-c{j;Ì�fqb t"fGg á s"bpl¶fqn d½tªn f�c{jzÎzfqgqaBg"g�defqg
ÞGk-î�ÑNßVê�Í fon³kGl"s"goÎ�fGg�ú?ÞÀf¡Ò"goj\Í t"cyk�ÏofGb aqÎ�f�t&î�aoÏzn fGb�Ñ\dejªmvf¡c?û¥Ùzfqg"s�d á d�Ö�Ø�aBÙ�fqn�mzàjªg"gofGgiÏofqb c{kGlzn f�t"fGgof
O�s"b(Ù"s"Í fqg á u£j\t"fqÍ®Í fwfonpgoÎzf¡cVf�d á d�Ì�fGb@t"fGgNÛ9s"u tªn³f Ïzn c�mvj�cVfqg¢ËQn®g�Ð?àsocVc{f á s½Ùzf�c{kGl"b@fqn®ÙzfGgNÖ
âYàaBl"b@fGgot;tªn³f;Õ�j�defGg�d?n³aBÍ dvlof�j"b f�d?n³c{kGlofqgRí�fqb@Ð§a"l"b fGgRa"s�Ð u£jNt"fGb_gofqgÝÞÀf¡kGl"gofGb(gSuwn d¥fqn®gofGu gojNkGlIfqb�ß
dvbäàaqÎªÍ�n³kqlofGg£l¶fqn d{aBs�Ð Ì�aBgotÚaBsoc{Îzf�Ð?às"l"b@d¥Ì�fqb t"fGgÚm"àj\g"gofGgNÛ£Ù�fGg\àj�d?n ÎzfGgRtªn³fæÞGk-î�ÑBß�x9fGb@f�kql"g"s"goÎzfGg&aBs�Ð
t"fqg«Îªb àj�j¡defqg½lofqs�defwÏofqb@Ð àsoÎªÙqaqb fGg±°9j\u·Õ"s�defqb_g¥ÑNdvs"got"fGg¥jNt"fGb²O�aoÎzfTa"giÞQf�kqlofGg á fqn d�Ö
å½n d�t"fGg¥g"s"u£fGb§n³c{kGlofGgwí�fGb�Ð§aBl"b@fGg3m àj\g"gofGg¥lofGs�def=cVkqlojªgy��sqaBÍ�n d{a�d?n Ï Î\s�def ËÀb@ÎzfGÙ"gzn cVc{f fGb á n fGÍ d�Ì�fGb@t"fGg?³
a"ÙocVj\Í®s�def±kUgoÎ"a"ÙzfGg¤Ð às"b�tªn f½fonpg á fGÍDgofGg�Ñ\dvb àjªu·s"goÎ�cVÎªb àj�j¡fGg¢cvnpgotIa"Í®Í fGb@tªnpgoÎzc¥uTn d fonpgzn³Î�fGb�í)j"b@c�n kGl�d á s
Ù�f¡dvbyaokGl�defqg¤s"got�ÙzfGg\àjGd?n³Îzfqg¤gojNkGl·fqnpgofwÎzf¡fqn³Î\gof¡def3`�a"ÍDn®ÙGb§n³fqb_s"goÎ×Ö

x)npÍ t´¤�Q��¯sofGb@Îzf�c{kGl¾Ì�n®gotªn³Îªmvfon deceÏofGm�dej"b fGg¤a"g t"fqb�h�npg�defqb_m�a"g�def·Ïojªg½`�n³fGÍ×s"got�Þ�sot"fqb

Ø�fqbÀí�j"b@defonpÍ"tªn f�c{fGb�å«f�dvloj\t"fqg«ÍDn f�Î�d�tBaGb(n®gNÛBtBa*j gofGÙ�fGgTt"fqg npg�def¡Îªbya"Í fqg ê�b àj�j¡fGg£Ì�n f�âÝn³t"fqb ced{aBgot¤s"got
�¯sofGb(mGb aoÐyd9Ïoj"bªaBÍDÍ fqu a"sokGl-fqnpg á fGÍDgof=Ø�f�d{a"n®Í c�t"fGbªÑ\dvb àjªuws"goÎ s"g�defqb c�sokGl�d9Ì�fqb t"fqgwm àjªg"gofqgNÖNx)n®Í tP¤ á fon³Î�d
Ð às"b\tBaqc�Ñªf¡ÎzfGÍ tzÒ"gqaBu£jªu£f¡defqb9uwn d�fqn®gofGb¶ï�Í³aokGl"mon³fGÍ ÏqaGb(n³aBg�defUtªn³fµ� sofqb Îzf¡cVkql¾Ì�n®gotªn³Îªm?fqn deceÏofGm�dej"b fqgTaBg-t"fGb
h�npg�defGb(m�a"g�def£t"f¡c�`�n³fqÍ c
s"gotwt"fGu Þ�sot"fqb±Ö�ËªcUn c{d�t"fGs�dvÍ�n³kGl á s=cVfqlofGgNÛ�Ì�n³f�t"fGbÀt�s"b kql¯tªn³fTç�u£c{dvb±àjªu·s"goÎ
t"fqb Ó,b j�ñQÍ®s"g�defqb_m�a"g�def�t"f¡c­`�n fGÍ c3fqb á fGsoÎ�def­âÚn®b_ÙzfqÍ�tªn³fRç�u£cedvbeàjªuws"goÎÜt"f¡c�Þ,sot"fGb@c­Ù�f�fonpg�¯Qs*j¡dis"got
c{jªuTn d-tªn f¯âÚn®b_mqs"goÎºt"f¡cTÞ�sot"fqb c gof�Î"a�d?n ÏºÙzf¡fqn®g�dvb±àaokGl�d?n³ÎGd�Ö
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x)n®Í t ¥ QzØ�aqc � Ñ\f�ÎzfqÍ tzÒ"gqa"u=jªu£f¡defqbv�Àt"fGb�O£ç9ßvx9fGb_Í�npg

Ø�aoc � Ñªf¡ÎzfGÍ tzÒ"gqaBu£jªu£f¡defqbv��n³ced�fqnpg å«f¢j¡Îzfqb±àa�d�npg
ïqj"b_u^fqn®gofGbTu£j\t"fqb_gofGg���¼\u Ñªf�ÎzfqÍ Ò�aqkql�d�Ö)âÔf�ß
c{fGg�dvÍ�n³kGlofqb­x9f�ced{a"gotzdefqnpÍUtªn³f¡cVf¡cÜx9jNj�def�c�n c{d­tªn f
c{jzÎzfqgqaBg"g�def Þ�n³ÎzÎqÌ�aqaqÎzf�Ö\Ë\c�lqa"got"fGÍ d)cvn³kGl£tBa"Ùzfqn
s"u fonpgofqg«cedefqn Ð�fqgtkUÍDs"uwn®gznps"uwbya"l"u=fqgNÛ0t"fqb�c�n kGl
n®g"gofGb_lqa"Í®ÙUt"f�c�Þ�s"uwÕ�Ð�f�c�Ù�f¡ñQgot"f¡d�Ö"Ø�aqc�Î�f�cVaBu�def
Þ�n³ÎzÎÔs"gotIa"Í®Í fºtBa á soÎzfql\àjªb(n ÎzfGgRx9f¡tªn³fqg"s"goÎzcVfqÍ f�ß
u£fGg�def�c�n®got aBs�Ð�tªn³f�c{fGu Þ¶a"l"u£fGg¯Ù�f¡Ð�f�ced?n³ÎGd�ÖNØ�fqb
ÞÀaBl"u£fGg¤cVfqÍ®Ùoced«n³ced npuðx9jNj�dec�b_s"uwÕ�Ð=uTn d c{f�kqloc
`�bya�Ðydvu=f0j�ced�àa"ÙzfGg�ced{aod?n cVkqlÜÙ�f�ced?npuwu£d·ÎzfGÍ aqÎ�fGb@d�Ö
ØUn f�c{f½kUgoj"b t�g"s"goÎYÙzn®Í t"f¡d3tBa"uTn d3fqn®gofIÑªf¡kGloc±ßv`�jªu·Õ�jªgofGg�defqg¾ß_âRaqaoÎzfzÛ�uwn d3t"fGb¯tªn fÜb f¡c�s"Í d?n³fqb fGgot"fqg
`�b àa�Ðydef á Ì�n³c{kGlofqg­Þ,n ÎzÎ¢s"got�Þ,s"u·Õ�Ð�ÎzfGu£f�c{c{fGg Ì�fGb t"fqgim àjªg"gofGgNÖ
Ë0npgof àa"l"g"ÍDn³kqlof¢`)j\goc{dvb(s"m¡d?n jªg�n c{d=a"sokGlºÐ às"b�t"fGg�`�n fGÍ0fqg�d§Ì�n³kqmvfGÍ d=Ì�j"b@t"fGg?³ÀÌ�fon defqb_lznpg�n³ced=t"fqb�Þ�sot"fqb�ß
c{kGlqa�Ðyd«uTn d«Ø�fql"g"u=f0j�cedvb fon Ð�fqg�Ïofqb c{fGlofqg¤Ì�j"b t"fqgNÛ�c{j�tBa2jºa"sokGl�`�bäàaoÐydef á Ì�n cVkqlofGgÔ`�n³fGÍ�s"got&Þ,s"u·Õ�Ð
c{j¾Ì�n fºÞ�sot"fGb�s"got�Þ�s"uwÕ�Ð�c{fGÕqaGb aod=Ùzf�ced?npuwu�d�Ì�fqb t"fqgim"àj\g"gofGgNÖ
ØUn f�c{f `�jªgoc{dvb(s"m¡d?n jªgTfGb(u¥àj�ÎªÍDn kGl�d�f�c�fGb@c{dvu=a"Í c¡Û\tªn³fTb f¡c�s"Í d?n³fqb fGgot"fqg3l�Òot�b jNtzÒ"gqaBuTn³c{kGlofqg3`�bäàaoÐydef�tªnpb@fGm�d
á s u£f�c{cVfqgNÖBí�fqb ÎªÍ fqn³kql"ÙqaGb fTê�fGbäàaodef�c�n®got½Ùzn c�lofqb)g"s"b�npg=t"fGg ç)Ñ�k;Ïojªg«å½npÍ Î\bya"uìú#��¦7¦ ¥ û�s"gotºn®gP¾oa"ÕqaBg
Ïojªgiå¥aqc�s�Ò�aBu=ais"gotIïNs"m�aocVa�Ì�a­ú#��¦�¦7§"û-ÎzfGÙqa"s�dUÌ�j"b@t"fGgNÛ¶a"Í®Í fGb@tªnpgoÎzc
Ì�s"b t"f t"j"b�d�t"fGb�Ñ\kGl¾Ì�fqb_Õ"s"g"m�d
a"s�Ð�aofGb@j\tzÒ"gqa"uTn³c{kGlof3ç�g�defGb c�sokGl"s"goÎ�fGg¥ÎzfqÍ f¡Î�d�Ö
Ë0npgof3ÎzfGgqa"sofGb@f�x9f�c{kGl"b fonpÙ"s"goÎ�tªn³f¡cVf¡c½å«f0j�Î�fGb àa�def�c � Ñ\f�ÎzfqÍ tzÒ"gqa"u=jªu�defGb��·s"got�t"f�c{cVfqgI`)aBÍ�npÙqb(n³fqb_s"goÎ
m�a"g"g¢x�b aBgotzd�s"got�h)j\kql"mqn®b kql¤ú#�-¦�¦�¿�Û��-¦�¦�¦"ûUfqg�dvgojªu·u£fGgwÌ�fqb t"fGgNÖ
Ø�aoc � Ñªf�Î�fGÍ tzÒ"gqa"u£jªu=f�defGb��Un³ced
ËÀgot"fp��¦�¦7¿TÐ�fqb@d?n³Î�Îzf�cedefGÍDÍ d�Ì�j"b@t"fGg¥s"got¤Ù�f¡ñQgot"f¡d�cvn³kql á s"b�l¶fqn dUnpg¯t"fGb
ËQb_Õqb jªÙ"s"goÎzc�Õ"lqaocVfºa"s�Ð¯x9fqb_ÍDn®gofGb-ê�f�Ì=àaoc{cVfqb_gNÖ�Ø�aBgqaokGl½cvnpgot&å«f¡cVc�s"goÎzfqg á s"gNàaqkqloc{d·Ùzfqn,b(s"lzn³Îzfqg�s"got
c�ÕNàaodefqb�u«àa*jqn ÎzfGg Ñªf¡f�Î"a"goÎzc�Ùzf�tªn®goÎªs"goÎzfqg3aBs�Ð)t"fGbÀr
c{dec{f�fwÎzfqÕ"Í³a"g�d�Ö
ØUn f=å«f0j�fqb ÎzfqÙ"gzn³c{cVf�Ì�fGb@t"fGg£a"gocVkql"ÍDn³f0j�fqgot¯t�s"b kql�Ñ\ÒocedefGuTn³t"fGg�d?n ñÀmvaod?n jªg�c{d{a�d?n³ced?n³c{kGl£a"socVÎ�f�Ì�fqb@def�d�s"got
uTn d=t"fGgÔå«f¡cVc�s"goÎzfGg�npu ÑªkGl"Í fGÕ"Õ�d{a"g"m­s"got&`�a�Ïzn d{a�d?n³j\goc{d{a"g"m3c{ÒocedefGu=a�d?n³c{kGl¢ÏofGb@ÎªÍDn kGlofqgNÖ9âIfqn defqb_lzn®g
c{jªÍ®Í fGg¥tªn f�c{fiØ�a�defGg¥t"fqg­ËÀb Î�fGÙ"gzn³c{c{fGg½aBsocwÞGk-î�Ñ¶ËBß�x9fqb f�kql"g"s"goÎzfGgºÎzf¡ÎzfGgªàs"Ù�fGb@Îzf�cedefGÍDÍ d
Ì�fqb t"fGgNÛ,s"u
c{j á s«aBgqa"Í Òocvn³fqb fGgNÛÀn®g¾Ì�n³f�Ì�fqn d
tªn³f¡cVf½å«f¡dvlojNt"fGg«aBsokqlq��sqa"g�d?n d{a�d?n Ï ÎzfGg"s�d á d�Ì�fGb t"fqgim àjªg"gofGgNÖ



Á Â ÉÃ|�ø ùÝùÚÄ�ÆqÄGøi|�|�ÉTÆwÊ
å½n d�t"fGu � Ñªf�Î�fGÍ tzÒ"gqa"u£jªu=f�defGb��Un³ced�f�c�fGb@c{dvu=aBÍ c£u«àjzÎªÍ�n³kGlNÛ"tªn f·l�Òot�b jNtzÒ"gqa"uwn cVkqlofGg3`�b±àa�Ðydef=a"s�Ð�fqn®gofGb
Ñªf¡ÎzfGÍ Ò¾aokGl�d=s"g�defGb�b f�aBÍ fGg­x9f¡tªnpgoÎªs"goÎzfqgpnNj\l"gof½å¥a*j¡c{d{a"ÙocVf�é¶fqm¡def�n á s¥fGb�Ð§aqc{c{fGgNÖ�Ø-s"b kql¥c{d{a�d?n³ced?n³c{kGlof
kUgqa"Í Òoc{f¥tªn³f¡cVfqb�å«f¢j�Ì�fqb@def«Ì�npb t�fqn®gofigofGsof¢Ø�a�defGg"Ùqaoc�n c¯Îzf¡cVkqlqaoéÀfGgNÛ9tªn f«fqn®gof¢`)j"b_b@fGÍ aod?n jªg�uTn d£t"fGg
Ø�a�defGgºa"soc=t"fqg�å«j\t"fqÍ®Í Ïofqb c�sokGlofqg�s"got�g"s"u£fGb§n³c{kGlofqg�x9fqb f�kql"g"s"goÎzfGg½fGb(u àj�ÎªÍDn kGl�d�Ö�å½n d h�n®Í Ð�f«tªn f�c{fGb
Ø�a�defGg"Ùqaoc�n cim"àj\g"gofGg�c�ÕNàa�defGbTgofGsofií�fGb�Ð§aBl"b@fGgÔa"ÙoÎzfqÍ fqn def¡dwÌ�fGb@t"fGgNÛ-s"u tªn f�l�Òot�b jNtzÒ"gqaBuTn³c{kGlofqg&ËQn ß
ÎzfqgocVkqlqaoÐydefqg3a"got"fGb fqb�ËÀg�d�ÌTàs"b�Ð�fwÐ7às"b�t"fqgiËQn®goc7a�d á npg t"fGg í-Ó0ß?Ó�b@jzÎªbya"uwu=fqg á s¤u£j\t"fqÍ®ÍDn fGb@fGgNÖ�Ø�aBuTn d
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