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Analy51s of Sudden High Wave Occurrence along the
Central-Northern East Sea Coast of Korea
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Abstract : This study analyzed eight years of wave observation data collected at four wave monitoring stations in
the central-northern East Sea to investigate the occurrence characteristics of sudden high waves. A method that
enables a more intuitive and simpler identification of sudden high waves than those used in previous studies was
proposed, and the suddenness analysis was conducted more rigorously. By introducing and varying several
parameters related to threshold wave height and time intervals, sudden high wave events were identified. As a
result, 27 sudden high wave events were observed at Gangneung Beach during the eight-year period. Wave height
slope and wave energy slope were selected as variables representing the intensity of sudden high waves. The
analysis showed that the time intervals used to calculate these parameters ranged from 3.0 to 12.0 hours for the
wave height slope and from 3.0 to 17.5 hours for the wave energy slope. In the case of the wave height slope,
nearly half of the sudden high wave events reached their maximum slope within 3 hours. Meanwhile, the
maximum wave energy slope corresponding to the maximum wave height slope of the sudden high wave events
exhibited an almost linear relationship. In terms of monthly occurrence frequency, December showed the highest
number of events (five occurrences), followed by April, October, and November with four occurrences each. The
proportion of sudden high waves among storm waves (significant wave height > 3 m) was approximately 51%.
Furthermore, the occurrence timing of identical sudden high wave events in the central-northern East Sea coast
tended to be delayed from north to south.

Keywords : sudden high wave, suddenness, wave height slope, wave energy slope, monthly occurrence frequency

LA B o} ols T WS B fEluket el et i &

A A71¢o] Eallgr Btow e & ) e £}

S Faigtol A vhd 2 o9olM ol5a 49 A o] Uigel s walsks Ao belA lth(eong et al,
ofof] &t F FHE sk Abart HIHEHA HAYEkL 9 2007, 2008; Jeong and Oh, 2009). 1#1d] 2] & & o]#3t 11

Technology)
#5323 3l ¥ 7] o] AK(Director, Coast and Ocean Technology Research Institute)

wrk( )3 el F 7] & 1L<%(Corresponding author: Weon-Mu Jeong, Advisor, Coast and Ocean Technology Research Institute, #2501, A-dong,
Hyundai Knowledge Industrial Center, 70 Dusan-ro, Geumcheon-gu, Seoul 08584, Korea, Tel: +82-2-2104-6606, wmj1960@cotri.co.kr)

68



7} A S wj o] I 7} 2 7397} Aeeto] o]ef ok o
H|o] F=0 % At Iy a Aik 9jalE op7|stal JIthOh
et al., 2010). ©]&3t 13= TG F3 5 ASleke
AoAA Yg B FIkE s gosh] vha 7] W
ol Oh et al.(2010) F-2|9}717F AI(T,; > 9's) 25
7k E(H, = 3 m) e UL 1uketar 2 3skeltk Kim
et al.(2016), Oh et al.(2019)> ©]2]dt YA 119} Fol A 7k
A7) sfarrt F7kshe 492 d49] 539 (suddenness)S 3
A5t A =<1 11 3K(sudden high wave)2t1l #3513t
=4 11k 7P 8% 54 F shhe @A st
T shs 2R 0T A At I At FsiE oF]
7| ik o]fl Ay 1uks FAl & YeR] ¢
A E Arbt g AR ol B4 1t el B
o ywte] A7) @ Y 7))y} o ARl tek 24
o] asjrt & AFeAi= oJ7]of Tt Kim et al.(2016),
Oh et al.(2019)2] A3 AT-5 1] WHAAA K} 2350
2 =9 e g 7S AAlstaAt gk o7)els B
A a9k AFlE A vhar, 19} 7]E0] W= kAl Al
7 ol e A AR, aLuke] AlRF Al el A 3w} 75
dare)] EEEp |79 EAEE AlRE Sl Uist irEl] &
3] & o]E2] sl e 5 13} oJHlEES] WA I
of tigt HER Hesitt 18l 5 19k FEE vEr
Ue AFE gta 71719} 9bg oy A] 718710l gk 24
5T o) HFA 0 AR 5 1) o[HlES] tisA
a1 71279k uhg olUu ] 71&71¢] Hoix] Bl AR
Aste] EA/del dist HEE Hh AdstA 3ttt
= 19t olHES] 9 ZdE, T WA A4, &
g giv] £ 19k FERIE T HES et 9l
TR ol Aol ARg-R ksl diste] A sitt. 3
FolMe =4 13t oHlES] A, =4 13 & wige
A7 AXE el dhsl 71=stkar, 48elde s Sl
=4 19 Bk 8 =4 use] A9E 54 &
/jl 1;4 71—2 1—01]}\-] 20081 2-9.1 240101] HL/\gzs]— A]-_,__g] HEL
Qe thal] 71&3te), viR|uto & 5ol B olte] =9 A

y

ofd A o rlr
oo HE cl

L of
iz

E

o Hoo 1o

o ok

R

28 7))
2R =
2.1 A= &

2 AT B E A kA s

Table 1. Informations of four wave measurement stations
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Fig. 1. Location map of five wave measurement stations.
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Fig. 2. Time series of wave data measured at four wave measurement stations.
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Fig. 3. Significant wave height and period during Oct. 21~25, 2005 at Gangreung wave station.
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Fig. 4. Significant wave height and period during Oct. 21~25, 2006 at Gangreung wave station.
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Fig. 5. Significant wave height and period during Dec. 29, 2010~Jan. 3, 2011 at Gangreung wave station.
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Table 3. Comparison of differences between Kim et al. (2016) and this study in the selection of sudden high wave events

Category

Kim et al. (2016)

This study

Calm condition threshold wave height

H,=125m

H,=125m

High wave criterion

Maximum significant wave height

H; =3 m (Rough sea advisory criteria)

Calm duration 0.5 hours 3 hours
Sudden occurrence time - 12 hours
Duration of the sudden high wave event 60 hours 24 hours

High wave events corresponding
to the top 20% of the slope of
wave energy (A(H2 L)/At)

Sudden high wave criterion

High wave events exceeding 3 m within
the sudden occurrence time (12 hours) while
satisfying the calm duration (3 hours)
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Table 4. List of sudden high wave events occurred at Gangreung station from Feb. 2005 to May 2013

No. Date Max. H, (m) Max. AH/At (m/hr) Max. A(H T)/At (m’ sec/hr)
1 2005-03-03 420 0.57 (4.5) 24.49 (4.5)
2 2005-08-18 3.03 0.30 (7.5) 8.66 (6.0)
3 2005-10-21 537 1.34 (3.0) 78.78 (3.5)
4 2005-12-17 3.16 0.53 (3.0) 16.48 (3.0)
5% 2006-09-17 4.56 0.28 (11.0) 15.14 (12.0)
6 2006-10-22 7.52 0.53 (3.0) 48.28 (14.0)
7 2006-11-27 4.12 0.23 (11.0) 9.45 (16.0)
8 2007-11-10 3.65 0.40 (5.5) 17.60 (5.5)
9 2007-11-15 336 0.58 (3.5) 24.02 (3.5)
10 2008-01-20 3.35 029 (5.5) 9.20 (8.5)
11 2008-02-22 3.71 0.49 (3.0) 13.83 (5.0)
12 2008-08-19 342 0.39 (3.0) 10.49 (3.0)
13 2009-04-13 3.30 0.56 (3.5) 17.01 (5.0)
14 2009-04-25 4.40 0.20 (12.0) 10.84 (17.5)
15 2009-10-31 430 0.19 (9.5) 8.68 (13.5)
16 2009-11-09 4.26 0.46 (3.0) 14.84 (3.0)
17 2009-12-03 3.10 0.62 (3.0) 19.39 (3.0)
18 2010-02-28 3.08 0.72 (3.0) 17.80 (3.0)
19 2011-10-24 3.36 0.74 (3.0) 24.88 (3.0)
20 2011-12-08 4.07 0.39 (5.0) 16.35 (8.0)
21 2012-01-01 322 0.44 (4.5) 17.53 (4.5)
22 2012-03-18 336 0.49 (3.0) 14.97 (5.0)
23 2012-04-02 4.12 0.50 (6.0) 24.67 (6.0)
24 2012-12-06 3.16 0.23 (7.0) 10.61 (9.0)
25 2012-12-14 3.09 0.23 (3.0) 7.77 (9.5)
26 2013-03-20 3.64 047 (3.0) 19.04 (6.0)
27 2013-04-06 439 0.39 (5.5) 14.65 (9.5)
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