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A Proposal for Criterion of Sudden High Waves in the East Sea
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Abstract : One of the major characteristics of the swell-like high waves, which occur in the East Sea mostly in
winter with large height and long period, is its suddenness associated with the rapid development of high waves
from a calm state of sea. To represent such suddenness, in this study, the term sudden high waves is introduced. To
propose the criterion of sudden high waves, comparisons were made between the wave measurement data at
Gangneung and Wangdolcho for eight years from 2005 and the record of marine accidents and property damage on
the coast of Gangwon-do Province and Gyeongsangbuk-do Province during the same period. It was found that most
of the accidents occurred when A(HzL)/At was approximately greater than the top 20% or 88.6 m’/hr, which is
therefore proposed as the criterion of sudden high waves. The used variable represents the rate of increase of the
wave energy in one wavelength, including not only height and period but also suddenness of high waves.

Keywords : swell-like high waves, suddenness, sudden high waves, East Sea, marine accident
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Fig. 1. Location of wave observation.
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Fig. 2. Significant wave height and period during October 21-26,
2005 at Gangneung wave station.
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2006 at Gangneung wave station.
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Fig. 4. Illustration of high wave event.
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Fig. S. lllustration of determination of intensity of sudden high
waves.
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Table 1. Values of number of actual events divided by number of
maximum possible events in Gangneung depending on
comparison period of minimum wave height.

(Number of actual events)
/(Number of maximum
possible events)

Comparison period of
minimum wave height (hr)

12 0.479
24 0.619
36 0.731
48 0.808
55 0.821
57.5 0.831
60 0.835
62.5 0.819
65 0.807
72 0.806
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Table 2. Marine accidents and/or property damage along the coast of Gangwon-do Province and Gyeongsangbuk-do Province (from Geo-
system Research, 2015).

Life damage

Date Area Specific area (Death) Remarks
10.21 Pohang Ship at 7 km offshore 14(9) One ship sank, nine crew members disappeared
1022 Pohang Imgok-ri breakwater 2(2) Two children killed
10.22  Donghae Dagjin Port 3(0) Breakwater damage
2005 1022  Donghae Cheongok Port 3(0) Breakwater damage
1022  Gangneung Jumunjin Port breakwater 1(1) One tourist killed
10.23 Sokcho Yeongrang-dong - Three houses partially destroyed, road damage
10.23 Sokcho Jangsa Port - Two ships sank
10.08  Pohang Yangpo Port breakwater 13(2) Eleven tourists injured, two killed
10.09  Ulleung Jeodong Inner Port breakwater 1(1) One tourist killed
2006 1023  East Sea Entire area - 110 ships, 270 houses damaged
10.23 Sokcho Ship at 100 km oftshore 7(4) One ship sank
1023 Goseong Bongpo Port breakwater 4(1) Four tourists swept away, one killed
2007 10.28 Sokcho Seashore rocks off Yeonggeum-jeong 3(1) One tourist killed, two injured
2008 224  Gangneung Anmok Port 18(3) Three tourists killed
2009 1.10  Gangneung Jumunjin Port breakwater 1(1) One tourist killed
1.13  Gangneung Jumunjin Port north breakwater 5(3) Three out of five tourists killed
1.1 Pohang Seashore rocks off Youngam-ri 2(0) All rescued
2012 120  Samcheok Seashore rocks at Namaemul, 2(1) One angler killed, one rescued
Wondeok-eup
11.20 Gangneung Namhangjin 4(0) One barge damaged, rescue of human lives

Table 3. Characteristics of AH/At and A(HL)/At at Gangneung wave station.

Bate AH/ At AH'L)/At
Value (m/hr) Rank (Percent) Value (m’/hr) Rank (Percent)
2005/10/21 0.807 1 (0.48) 523.6 1 (0.49)
2006/10/23 0367 3 (1.44) 3532 2 (0.98)
2007/10/29 0.128 32 (15.3) 386 73 (35.4)
2008/02/24 0.080 65 (312) 407 67 (32.5)
2009/01/09 0.052 89 (42.8) 982 22 (10.7)
2012/01/22 0.012 197 (94.7) 394 70 (34.0)
2012/11/20 0.075 71 (34.1) 59.0 47 (22.9)
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2 A} Fig. 67} o] FAME-go| F735] F7 }3}\;}7} o) Fig. 6. Cumulative percentage curve of A(HZL)/ At.
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Table 4. Comparison of sudden high wave events of A(HL)/A¢ > 88.6 m’/hr and marine accidents.

Gangneung Wangdolcho Accident
Period A(HZL)/ At (m’/hr) Period A(HZL)/ At (m’/hr) Date Area

2005/10/21 Pohang
2005/10/22 Pohang
2005/10/22 Donghae

2005/10/21 17:30 2005/10/21 21:00

- 2005/10/24 06:30 5236 - 2005/10/24 18:30 1284 2005710722 Donghae
2005/10/22 Gangneung
2005/10/23 Sokcho
2005/10/23 Sokcho

2006/10/11 21:30 i 2006/10/12 01:30 o 2006/10/08 Pohang

- 2006/10/12 15:00 ’ - 2006/10/12 20:00 ’ 2006/10/09 Ulleng
2006/10/23 Entire East Sea

2006/10/22 21:00 2006/10/23 03:00

- 2006/10/25 18:00 3332 - 2006/10/25 23:30 2748 2006/10/23 Sokeho
2006/10/23 Goseong

2008/02/23 04:30 2008/02/23 06:30

- 2008/02/25 20:00 40.7 - 2008/02/25 18:00 371.6 2008/02/24 Gnagneung

2009/01/09 01:30 08 2009/01/09 07:30 146.1 2009/01/10 Gnagneung

- 2009/01/11 08:30 ’ - 2009/01/11 19:00 ’ 2009/01/13 Gnagneung

2012/01/01 18:00 2012/01/01 21:30

- 2012/01/03 10:30 121 - 2012/01/24 12:00 5308 2012/01/01 Pohang

2012/01/12 21:00 2012/01/22 09:30

- 2012/01/23 20:30 394 - 2012/01/24 12:00 108.7 2012/01720 Samehoek

2012/11/20 05:30 2012/11/23 06:30

- 2012/11/21 12:30 390 - 2012/11/24 15:30 84.8 2012/11720 Gnagneung

Table 5. Precipitation and maximum wind speed during marine accident and/or property damage due to sudden high waves.

Date Area Specific area Precipitation (mm) Max wind speed (m/s)
10/21 Pohang Ship at 7 km offshore 0.4 83
10/22 Pohang Imgok-ri breakwater 2.0 3.6
10/22 Donghae Daejin Port 4.5 10.7
2005 10/22 Donghae Cheongok Port 4.5 10.7
10/22 Gangneung Jumunjin Port breakwater 1.5 6.9
1023 Sokcho Yeongrang-dong - 4.8
10/23 Sokcho Jangsa Port - 4.8
10/23 East Sea Entire area 232 30.5
2006 1023 Sokcho Ship at 100 km offshore 232 30.5
1023 Goseong Bongpo Port breakwater 232 30.5
2008 2/24 Gangneung Anmok Port - 52
2009 1/10 Gangneung Jumunjin Port breakwater - 8.1
2012 1/1 Pohang Seashore rocks off Youngam-ri - 49
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