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Abstract

Extreme environments and freak wave characteristics in the coastal waters of Korean
Peninsula are analyzed using the observed wave data. Freak wave has been intensely
emphasized as an important environmental force parameter in several recent research
works. However, the mechanism and occurrence probability of freak wave are not clarified.
The aims of this study are: to summarize the distribution of extreme environment for wind
waves, and to find occurrence probability of freak wave in the coastal waters of Korean
Peninsula. These extreme sea conditions are discussed by applying extreme value analysis
method, and the statistic characteristics are summarized which can be used to the design
and analysis of coastal structures. The mechanism and the occurrence probability of freak
wave are also discussed in detail using wave parameters in considered with wave
deformation in the coastal waters.
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Table 1. The summary of wave stations and obser-
vation results,

. |
Sution | Period | Denth I:)J?E%xt; (I;Jf:glrga:li B/, | Toa/T.
Keojin '8 [121] 49 | 3 [ 163 0978
Sokcho |'80~'8211401 147 | 2 | 1562 | 108
Kangreung |'91~'92| 150 | 2834 | 200 | 1639 | 093%
Mukho |'78~'811150| 143 | 0 | 1685 | 1042
Bukpyung |'81~'82[150 122 | 13 | 1557 | 0952
Samchok |'78~'80[160] 8 | 4 | 154 | 0936 .
Donghae |'90~'91| 1001 3301 | 323 | 1.691 | 1031
Ullung-do |'90~'92[1530] 517 | 0 | 1545 | 1009
Hupo |'78~'82}130] 158 | 1 | 1540 | 1020
Pohang | '78 ‘801120 141 | 0 | 1482 | 1008
Pohang |'91~'92{300| 1899 | 187 | 1.695 | 1083
Mipo |'78~'82[1501 107 | 0 | 1451 | 1019
Usan() | gy 0 120] 8 | 2 | 154 | 097
Ulsan(® | ‘90 [150| 2323 | 61 | 1626 | 1027
Pusan(3) |'80~'82/130| 9% | 2 | 1571 | Lo
Pusan(4) | ‘90, '92[300] 899 | 229 | 197 | 0859
Kwangyang | ‘78, 80 { 250 | 37 3 1697 | 1.209
Yosu(l) |78 '80[130] 55 | 6 | 1530 | 1089
Yosu(® |81, '82|135] 110 | 2 | 1663 | 1248
Yosu® |'90~'921500| 1967 | 77 | 1641 | 1083
Cheju |'80~'82[ 1151 216 | 7 | 1531 | 1004 |
Segwino |ig gy 1011 07 | 3| 150 | 1018
Mara-do |'90~'92[1100] 2071 | & [ 162 | 1.033
Hong-do |'90~'92[400] 1682 | 12 | 1581 | 0999 |
Eocheong-do| ‘900~"91{ 600 | 1082 | 46 | 1633 | 1029 |
Kunsan |'78~'82) 72 | 3 6 | 1573 | 1008
| Total } 20397 | 1332
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Fig. 1. Wave stations in the coastal waters of Korea.
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Stations © 1;Yeonpyong-do 2:Inchon

13;Hanlim 14;Hwasun 15;Segwipo
19;Yosu 20;Kwangyang 21;Samcheonpo
25;Changsungpo 26;0kpo 27.Cninhae
31:Chupyeon 32;Kuryongpo 33:Pohang
37;Chukpyeon  38:Imweon 39;Samchok

43,Sokcho 44;Keojin

3;Pyeongteak
7, Piin 8;Kunsan 9, Mokpo

4;Kwangcheon 5;Kojeong 6;Taechon
10; Teahuksan-do 11;Wan-do 12;Cheju
16;Seongsanpo 17:Keomun-do 18;Naro-do

22;Chungmu 23;Masan 24;Kujora
28;South Pusan 29;Pusan 30;Ulsan

34, Weolpo 35:Kangku 36;Hupo
40;Tonghae 41;:Mukho 42;Chumunjin

WL100, Hs100, Ts100, V100 : high water level(H.W.L.), significant wave height, significant wave period and
maximum wind velocity correspond to return period of 100 years.

Fig. 2. A chart of environmental forces for the coastal waters around Korea.
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Fig. 3. Typical examples of the relation between maximum and significant wave heights in the coastal waters of

Korea.
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Fig. 5. The variation of probability distribution according to the number of waves analyzed.
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