Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2022.23.1.16

cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 23, No. 1 pp. 16-23, 2022

=
A
to
Sl
L
o,

olt,
mlo
°l=°
ok
ol
He
=l
(&
lo
£
N
to
/(1

il

-

REF, Za’, o3, g0 yya’
'(F) KQAAHRIME], *TRINSn AMAATSD, ‘s Quay|ad, ‘RIS Arstaeet

Wave Runup Study using Video Monitoring on Bong-po Beach,
Korea

Ho Jun Yoo', Hyoseob Kim? Young Min Oh®, Soon Mi Hwang', Chang Hwan Jang4*
1Geosystem Research Corporation,
"Department of Civil and Environmental Engineering, Kookmin University,
3Coastal and Ocean Engineering Division, KIOST,
“Industry Academic Cooperation Foundation, Daejin University

2 o oI T Biek T2 L N BEH JSL JSusle] hEsH FaTH Fjolch
QRUERE o] &3t NS T H OB Ry, R, )& BT /1€ AUnLT w7 AS9Ac

9749l ghe] B dloltt. sfvlel % iE whHo]A vlte RUEYE ol8siol ut HeEe RAs
w9 gen oz vustgich 2449 U S, F7], ARAAES AW than, BHes 2
Aojsict. A1gAl 7)ere] AUBLL Tk ZANA W RA STt A AIE, BH 24 Vv AURDL
O ST ATHE LRI, W, A FT0] AT cLETHOLA B T A2 HL ol A EshuL]
Thi 27 ARELT ol 7120 thet APRDLL oh 59 aclo] mAwA goron, ke 2AL ¥
B84 FYudel Wage AN APRDL olgsle] 3 HoEe RAY v, 8o 25| Folsof s,
SAOIA THeo] AR B 5 48T WaHol gtk

lo
o?.i
_\:-_l‘
P
[mi}

o
%

Abstract Prediction of storm damage to coastal structures and beaches due to abnormal climate is an
important study in response to climate change. Hence, we evaluated the wave runup using video
monitoring and compared and validated the results with existing empirical models. The target is Bong-po
beach in Korea, which is under a micro-tidal environment. The wave runup was analyzed using video
monitoring along two representative cross-sections and compared with various empirical models. Each
model has different ranges such as wave height, wave period, and beach slope and shows different wave
runup results. The laboratory-based model showed relatively good reproducibility under a high wave. At
the same time, the field measurement-based model showed excellent reproducibility under a normal
wave. However, the wave runup reproduced from the model was slightly larger than the result from the
image analysis in the section crossing the structure. This difference in results suggests that the existing
models do not include factors such as obstacles. Hence, there is a need for a general-purpose model that
reflects these conditions . In addition, when analyzing wave runup using a model, special attention should
be paid to its application. It is also necessary to apply the model after supplementing it with large data

in a similar environment.
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Fig. 1. Location of study area and shape of the beach
section (a) Study area (b) Representative analysis
section and installation station of video
monitoring (c) Represent- ative cross-section

(I) to the maximum spring tide range
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Fig. 2. Schematic diagram of local network server
and central server configuration for video
monitoring database

Fig. 3. Calibration of monitoring image at reference
point for wave runup analysis
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Fig. 4. Post-processing analysis of image (image
taken at some point in time of monitoring
(@) convert black-white of image (b)
detected edge of sea-beach by Canny
algorithm (c) smoothed envelope indicating
combining with existing image (d))
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Fig. 5. The shoreline position of wave runup during
high wave period, in Section I
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Fig. 6. Sketch of wave runup in swash zone

Al
=

Hunt(S1= Eq. (~Eq. (3)3F 2] Aj72)
A olelg olgsle] TAnE Zukstn A4
Ao2e B,

-
=}

Rrax =&H, =, +tanf AL, )
_ tanp
é-a - \/m (2)
2
=%l G

oJ7]14 n,%= wave setup(0.2/), £,+= = A )
NS, L= Adimi s A2E oby, tanfe AR
A7 AHdeg), 9= FE7MEEoh B fA i
Mel T AAEel Agae] geoltt,

Mase[9l& &-F7FE AFAHA EF2nE 2a}s}
I Bq. @3 2ol 1 HE AU AT

R=aHg,’ )
oJ71A, a, b BAASE Ry = 1.86, 0.71, Ry =
2.32, 0.77°]ct.

19

Van der Meer and Stam([11]2 A2 3fiHl
= dlolgE 245t Eq. (5)9F Zol £ 4%
QFatTt.

Ry, = Ctanfi\/H,L,

oI714, C,= diHloll =Esh= swell EAASolh

Hedes and Mase[12]& Hunt[5]19] g7} 4]
EFAT 271 28519 Eq. (O 2ol +38-H% 7
S Attt

Ry, = 1.49tanB+/H,L,+0.34H, ©)

Nielson and Hanslow[13]= Australia® New
South Wales 671 si¥1&%F A= 22E Eq. (7)~Eq. (8)
A4S ARbetat.

o 2
>
Ay
oX,

RQ% = 1981/7‘ +nu (7)
L, =06tanp/HL, , iftang> 0.1 ®)
L, =0.05tanB+/H, L, iftang < 0.1

Douglass[14]= 17827t EF23E 7|9te =2 Eq.
9) BEAEZ Altstt.
Ry =012\ H,L, ©

Ruggiero et al[1]= OregondH¥} DuckafHolx 74
B SIS 7MECR Eq. (10) 4 ARSIl
Ry, =0.27/tanpH, L, (10)
Stockdon et al[15]& Ducksi®H& Z3sl= 671 3
Holl A 4917]9] 1787t timestack imageS =3 3}o]
Eq. (11) A4S AlstArt.
) V H,L,(0.563tan 3> +0.004)

Ry, = 1. 5 11
+0.35tanB+/ H, L,
if& > 03
R,y = 0.043/ H,L,
ife, < 03

2.3 A7Zut
2.3.1 ELHES It XME
DU o HoE B4 Fig. 1(b)2] diE ©H
o F-gslo] BA519 Eq. (12)2F Z©] Gourlay[25]
9] ATE Fxst] FAHY o HF =ol9t HAMH

24

9] 1 A(wave setup)S SAo| T3 HAAMAE
9] &9 A5 Asligae] AF B+, 71, SiNA
Ab, oRe] 2 AP

nu = 0'35[10rms§oo'4 (12)



A7 &5E =1 A A239 A%, 2022

Table 1. Abbreviations for models used in this study

Model definition
Full name
Name { Runup Coverage Source
Hunt Hu Max -
0.03 <tanf<0.2,
Mase Ma {Max, 2% 6 <3
Lab
Van der Meer WM 2% 05<¢ <2
and Stam
Hedges and HM 2% € <3
Mase
i 0.6m < H,<3.7m,
Nielson and NH 2% m o m
Hanslow 6s < T < 11s
0.8m < H,<4m,
Douglass Do Max 6s < T < 16s,
0.07 < tanB < 0.1
Field
1.dm < H, < 4m,
Ruggiero et al | Ru 2%
5s < T'< 17s
0.7m < H,<2.5m,
Stockdon et al St 2% 8s < T < 15s,
0.01 < tangB < 0.11
Table 2= A7 &HE SfRIZAL T AE = 4
APAS] 1 A Q5 0], BAMHY A AT, Ry, R

ojt}. I AHeF 2 TFUE H-F4& Aot £
AA3}, Sec. 19 ITA] Ry = 4.34m, BEA Ry =
0.38m°|H, Sec. 1= IA] 3.45m, BAA] 0.30mO]

t} Sec. 19 T3 R, = 4.39m, A R, =
0.47molH, Sec. 1= IIHA] 3.49m, BAA] R, =

0.32molt}y. i TN Ry, R, E WS
Sec. 19 v} Sec. MOA F4AdH= AFS HolH, 11
A= BF 21%, BAAE 242 21%, 32% HAagit)
OP‘E o]_clq;Go] XPZ{]?—}_%E ols} Q]OH _ﬁ_c‘):]‘u_}, 71__/!\_ ;é],'
A Qo] 5t s|dFI} e Fow Apmgch

Table 2. Measured wave setup and runup at structure
bypassing(Sec. I) and structure
crossing(Sec. 1)

Analysis wave condition

Content High Normal
Sec. T | Sec. I | Sec. T | Sec. I
slope(tanf3) 0.084 0.101 0.084 0.101
runup distance(m) 42.88 31.22 4.00 2.99
slope runup(m) 3.58 2.63 0.31 0.22
wave setup(m) 0.76 0.82 0.07 0.08
runup(Ryy, m) 4.34 3.45 0.38 0.30
runup( By, m) 439 3.49 0.47 0.32
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2.3.2 Agndnt Hjw
Table 33 Fig. 70 ZUEHI} FILd ZIE A
AL, QAEEE 59 AdEAHS Hrrelch AuhA]

Sec. 194 A¥A 71t d(Hu, Ma, VM, HM)o] &2
YEY S3F3 SAE HAE Ad=EgoH, 8% &%

7]¥F ®E(NH, Do, Ru, St 2oA7H= nyEs 2
TtE tha AL EHoATh ITA] Ry = HM 2Ho],
R, = Do &9 A@go] 7P Ert. ¥HH, BAT}
ZANA AYA 7uipde nUEg STHT} thi AF
gloto] molEjglon, % ZF|uh mdo] <5A
ANHE QA BT 2ANA Ry = ST Zdo], R,
£ Hu 299 @] 7 &t

A S5 B A F o Paut 204 &
FH AmE EAsilon, g5 nutxzlo] SEAtagt
Bdrd Al AH(Fitting) ol A stFRA =7] o
EO= AlRH

Table 3. Comparison of measured and predicted
runup at structure bypassing(Sec. I) and
structure crossing(Sec. II)

Content High
Obs Hu Ma VM HM NH Do Ru St
Sec. Ry 4.05 - 471 3.15 449 250 - 1.96 2.04
Hi 1 R 412 210 565 - - - 30 - -
gh gec. Ry, 297 - 533375508 250 - 213 2.31
0 R, 301 250 646 - - - 300 - -
Sec. Ry, 029 - 053 0.42 0.52 034 - 0.26 0.27
i\ln: I R, 033028 066 - - - 040 - -
al Sec. Ty 026 - 0.60 0.50 0.60 0.34 - 0.29 031
Ry 027 034 076 - - - 040 - -
Obs WM Mod NEEM Diff(+) NEEE Diff(-)
Sec.1 Sec.1 Diff. (Sec.1)
o
Evs —
S — .
i
3 s = 2
2 e ¢
Sec. II
a —
EVS g
M T %
g <] mmmm ] g
: RU ==y ;
N H
BE—E =

02 0 02
Runup(m) Difference(m)

Fig. 7. Comparison of measured and predicted runup
at structure bypassing(Sec. I) and structure
crossing(Sec. II) (black slash : Obs ; Pink box
: Mod ; Red box : Over prediction(Mod-Obs) ;
Blue box : Under prediction(Mod-Obs))
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; Black circle : structure crossing)
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