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Abstract — This study examines the wave overtopping generation characteristics based on real-time video of the
seawall of Haeundae Marine City at the time of Typhoon Hinnamnor. The number of occurrences of wave overtop-
ping by time period, the height of wave overtopping, and the degree of seawater inundation occurring on side-
walks and roads in the background were analyzed separately using continuously filmed videos. As a result of
analyzing the wave overtopping phenomenon by dividing the backside of the seawall into an area blocked by
buildings (area I) and another area connected to the back road (area II), the degree of seawater inundation in area I
was about 1.28 to 1.54 higher than that of area II. This is thought to be because Area I is a protruding seawall
where wave energy is concentrated. Also, before the typhoon invasion, the wave overtopping height and the degree
of seawater inundation in area [ and Il showed similar trends. However, during typhoon invasion, it was found that
the occurrence frequency of high wave overtopping height was high in area I, whereas the frequency of occur-
rence of medium-sized wave overtopping was high in area II. Finally, it was found that there was a difference not
only in the wave overtopping phenomenon but also in the degree of seawater inundation in the hinterland at the
seawall when Typhoon attacked.

Keywords: Typhoon Hinnamnor(Ell & ¥1'2 %), Haeundae Marine City(3l->-tl v} A] E]), Seawall(Z <F), Real-
time Video(2 A7} -59%), Wave Overtopping(23})
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Fig. 1. The location of land-ocean observation stations (1) and the position of the camera that took the target seawall (2).
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Fig. 2. Sketch of the sea water level change induced by wave overtopping around the seawall at ‘Haeundae Marine City’ during the passing

of typhoon.
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Table 1. Hourly meteorological and ocean wave data measured each observation station in Busan coast during the passing of typhoon

Hinnamnor
Time Busan port St.W1 St.W2 St.W3 St.W4
W, Mea./Pre. P, V., v, P, v, V, H.,. Hpj; T, P, V., v, P, V., v,

02:00 135/80 988.5 69 667 988.1 10.6 80.5 5.1 3.9 64 9885 7.7 782 - 45 457
02:30 119/ 84 986.9 10.2 70.5 9862 168 85.6 - - - 987.1 5 92.5 - 39 581
03:00 163 /88 9843 6.7 664 9836 176 832 6.7 43 6.8 9848 5.1 77.3 - 5 21.9
03:30 176 /91 981.2 13.5 81.2 9803 225 863 - - - 981.7 11.1 91.2 - 6.9 495
04:00 152/93 978.7 145 634 9778 227 845 7 5.1 6.8 979.7 7 95.7 - 39 558
04:30 157 /94 9759 6.7 77.1 9747 273 93.6 - - - 9758 12.8 96.7 - 48 59.6
05:00 213/93 9714 7.5 859 9703 23.6 981 12.1 7.6 81 971.8 10.1 107 - 2.8 104.9
05:30 174 /91 961 16 86.3 961.3 285 99.8 - - - 964.3 12.7 93.1 - 7.4 185.6

06:0 958.1
(05:53) 161/88 964 6.9 212.1 (955.9) 224 267.2 - - 9 961.8 7.5 2944 - 1.7 356.1
06:30 102/ 84 9733 6.5 243.6 9702 212 2494 - - - 971.4 74 2649 - 9.1 2449
07:00 59/79 980.2 6.6 2755 976.6 243 268.6 - - 7.6 979.1 10.2 286.3 - 52 3139

% W, Tidal water level (cm), P,: Atmospheric pressure(hPa),

height(m), H,;: Significant wave height(m),

a’

Atmospheric pressure(P , hPa)

v, & V; Wind velocity (m/s) and direction (deg.), H,,,: Maximum wave

T,: Mean wave period (sec)
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Fig. 3. Time series of fluctuations in the atmospheric pressure of sea surface in the Busan coast during the passing of typhoon Hinnamnor.
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Fig. 6. Time series of tide change in the Busan coast during the passing of typhoon Hinnamnor.
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Fig. 7. Time series of fluctuations in the wave height measured at St.W2 during the passing of typhoon Hinnamnor.



Fig. 8. Time series of fluctuations in the wave period measured at St. W2 during the passing of typhoon Hinnamnor.
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Table 2. The number of wave overtopping occurrences over the seawall at Haeundae Marine City during the passing of typhoon Hinnamnor

. I area II area Calculation
Day Time
H, O Hy Ou Hsy 0 H,(& H, 0 H, 0Oy Hy Qs H,(b) atb ab bla(%)
1832 0 0 2 2 8 8 10 0 0 2 2 1 1 3 13 7 30.0
19:02 0 0 0 3 10 7 10 0 0 0 0 1 1 1 11 9 10.0
1932 0 0 3 3 7 7 10 0 0 1 0 2 3 3 13 7 30.0
20:02 2 1 1 2 5 5 8 1 1 4 3 1 2 6 14 2 75.0
20:32 0 0 5 5 4 4 9 0 0 0 0 1 1 1 10 8 11.1
%%Z% 21:02 1 1 6 7 10 9 17 0 0 0 0 5 5 5 22 12 29.4
21:32 0 0 2 2 3 3 5 0 0 0 0 2 2 2 7 3 40.0
22:02 0 0 0 0 9 9 9 0 0 0 0 0 0 0 9 0.0
22:32 0 1 4 4 9 8 13 0 0 0 0 2 2 2 15 11 15.4
23:02 0 0 2 2 4 4 6 0 0 1 0 0 1 1 5 16.7
23:32 0 0 9 7 15 17 24 0 0 1 1 3 3 4 28 20 16.7
00:02 2 2 9 9 21 21 32 1 1 3 5 7 5 11 43 21 34.4
0:32 0 0 9 9 7 7 16 0 0 2 1 0 1 2 18 14 12.5
1:02 0 0 1 1 7 7 8 0 0 0 1 3 2 3 11 5 37.5
1:32 0 0 2 0 7 9 9 0 0 1 0 0 1 10 8 11.1
2:02 0 0 13 15 27 25 40 0 0 2 2 11 11 13 53 27 325
2:32 5 4 17 18 13 13 35 1 1 4 4 4 4 9 44 26 25.7
3:02 0 2 11 9 8 19 0 3 7 4 8 8 15 34 4 78.9
3:32 1 1 9 9 19 0 0 1 1 6 6 7 26 12 36.8
4:02 1 4 23 20 12 12 36 0 2 10 8 7 7 17 53 19 472
6/Sep. 4:32 1 12 26 22 12 5 39 1 16 19 11 17 10 37 76 2 94.9
/2022 | 5:02 3 24 37 31 20 5 60 2 22 38 24 10 4 50 110 10 83.3
5:32 4 30 59 46 16 3 79 1 20 42 36 21 64 143 15 81.0
6:02 19 46 63 54 29 11 111 4 36 46 35 22 1 72 183 39 64.9
6:32 12 14 34 38 20 14 66 7 15 29 23 16 14 52 118 14 78.8
7:02 12 12 18 18 16 16 46 10 10 14 14 12 12 36 82 10 78.3
7:32 2 2 12 12 19 19 33 3 3 15 15 10 10 28 61 5 84.8
8:02 3 3 8 8 9 9 20 2 2 2 2 9 9 13 33 7 65.0
8:32 0 0 4 4 9 9 13 1 1 5 5 3 3 9 22 4 69.2
9:02 0 0 2 4 4 6 0 0 1 1 3 3 4 10 2 66.7
9:32 0 0 0 0 1 1 1 0 0 0 0 1 1 1 2 0 100.0

Total sum 68 159 391 362 350 288 809 34 133 250 198 183 141 472 1,281 337
% H,, H,, Hg: The number of wave overtopping occurrences according to the size of the wave overtopping height and subscripts H, M, and
S mean High, Medium, and Small, respectively; Q,, O,, Os: The number of wave overtopping occurrences according to the degree of sea-
water inundation in the hinterland and subscripts L, M, and S mean Large, Medium, and Small, respectively




O Qe Ul Al $4b ale) nllalEle] B9k gut Ay 54 179
200 240
—e|
Time to pass through Busan 220
»
o 180
] 200 g
&
g 160 180 ;‘:
g 140 —— Measure 60 %
) . -
o Predicted 140 E
2 120
= 05:00 120 E
&
T 1004 J 100 =
£ 80 1 f .
< — 60
2 [~ —e— T area . /
< 609 02:00 F ¥
° - O Ilarea  34:09 X y N
2 4l -v I+1 x v\ L4 &\
- s O,
£ - 21:00 7\ f N/ Re. W
Z 20 A p J S a X
o \Y fo) [o] O"" : o] o
0 L2605 '-'Oll n-n’l , ° I | I N
05/18 05/20 05/22 06/00 06/02 06/04 06/06 06/08 06/10
Time(dd/hh)

Fig. 10. Time series of tide changes and number of wave overtopping occurrences over the seawall at ‘Haeundae Marine City’ during the

passing of typhoon Hinnamnor.
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Fig. 11. The evaluation of the number of wave overtopping occurrences over seawall ((a) I area and (b) II area) at Busan Haecundae Marine
City according to the wave overtopping height during passing of typhoon Hinnamnor.
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Fig. 12. The evaluation of the number of wave overtopping occurrences over seawall ((a) I area and (b) Il area) at Busan Haecundae Marine
City according to the degree of seawater inundation in the hinterland during passing of typhoon Hinnamnor.
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