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Shallow Water Waves around Tokdo
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Abstract: For the effective development or preservation of Tokdo, the natural environments in the ambient sea
area should be well investigated. The wave deformations and wave breaking in the vicinity have much dffected the
bottom morphology of Tokdo as well as its ecological environment. The present study investigates the wave
deformations and wave breaking through a numerical model. The final goal is to provide the fundamental wave
data for the effective development or preservation of Tokdo in future. The extended mild slope equation was
applied to Tokdo sea area for three different deep water wave conditions (S, SSE, NNE directions). The results
showed that for the S and SSE directions the wave heights in the area between the east island and the west island

were very low with the level of 1 ~2 m, but for the NNE direction they appeared pretty high with 3 ~4 m. In

the sea area near the northwest of west island, the wave heights were low to be 1 ~3 m for all three directions
of deep water wave.

.M 2 Holx &% F e FFY 4441834 (o3 EMSE
2 FP e AAstgh. A72 EMSES 494 28
=t 2vle] A%de xa MozA o Amyg Ao W FAHY A7 wHEHA o B dvelA
AL B2 Q2Fe] gon $3 YA F B oo Fad FAAEC] EAste SEFEY AY
5ol glo] Hood: AU zAY 2% Az B Zetste] EMSES] 8¢ Al&stduh. EMSEE A3
253 ok =¥ Ex Zwgde] 9utd e ojmxm AN AR AUA FHE T ATAES Fu ¢4
jlow § . AEIME Tdstd 4 50 molstey] o] APERA (Nishimura, et al, 1983; Copeland, 1985)& %
APRES AAST Y-S FosH Asfmst Exo 3 TAEAT HALAAH HEPGL REH s
Jaatda] AT APAPo] BAY 5 9o rs HEHAMA ABWHA diFd FAHY ARG a3 5
AE 2= 9ok FUERE FHAM APy g & FURPL
el ANWYES YHASZ Berkhoff (1972)7 Axg B ANES clEsted ATHAG. HEHo=, A
AAALAA (o] MSEZ H&)S o] fate] SHAate AT AL} Az diste] EMSEE A &8t 5= <
01} Massel(1993)0] AN E 1 : 3 ol4e] uma ga oM BRHE FHY * Fuex e 1A (@
= FdT€, 2000).

Mo lr

—117-



2. M7l E HTY 2HAYHA 9 o8

E dAFoMEe AuiA oz o83 e 333y A
DIE SAAPPPAAE o B

281 2yr=g ®

Lo . n®+& {-—‘i R(VH)> szzh}%=0 @

AEe SAFRRAL A @AM Ri=R,=0% A%l
At A BASE A9E A Qa6 HHza
A% e 8 ol4% TEF Be 4 AguT

-—a(%-i-czvé‘-l-sd Q=0 (3)

€5 AMUA REAZS AAHRHE 0,9 BA=
z2o.

g &3

4- (CgE) = —(Dd = —ednE ' (4)
A71A, @0 AT 7€ dF e F2 H48F d74 F
ZFHo] ston HAAHNASFT g,0] Al Le Mehaute
(1963)7} AX§ tt&# 2L Bo] (bore) FAIOIE AHAE
o] &3¢t}

3/2
Dy= nEed=—’19837;h—1]f2E )
71, A= O AFAF, k=2, H=%3, h

=5 g4 Aol k.
@, ARAFRIARE x=(H/h),=0.782 HAIUZ
Az &e G 2ol AEsA

Hh > x B2 8% 0, A%

Hih € 0.4 == 33 0, = 0

®

3. &y AHAYHA(EMSL)e] XA H
48 dE

3.1 ME oM o] HEXT
ARG DLL Fig. 114 2e] 30 m X 30 mo|

A 5 mg Rt ANE 999 S ANANAG. YAk
Z2AL FEAEA H=02m, T =08 12 1622 &
gov 48 50 cmolx HHY s1%E AAE 1: 29
FANZ 90 AR ARBAE M, IS T3 0303
mZ sgod ARPAL @ F7] F 099 HEANE
+9% & UES AQD = ARNBLE 0 3712 44
9. Fig. 2= RS AU Y= 1759 46 g3 §45
£ Huwstel tstd MSES EMSES] 23 wjad A
olt. AMH oz RHH #A4E molu EMSEY 2%
7t MSEel wlsted aiel ASPert o AzaA vehd
9. £9, A5 W AdueielE EMSEZ} MSERTH
G4 2 FE Roln Uuh EW B F7] (08, 162)
oA 0@ ATEEARE F7]7 F&5E MSES EMSE
v A 59 ARE 3 oy Frs PSS

59 Aol Fskste Aoz e ol F77 3
718 £ 49 9ol EMSEAA tf wzsiA wrds
7] w&olt},
I ERNE
0o .
10
30
—

Fig. 1 Geometry of shoal (unit : m)
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Fig. 2 Comparison of wave heights from MSE and

EMSE along the lines of constant Y values
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Fig. 3 Wave height distribution (measured)
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Fig. 4 Wave height distribution (calculated ; MSE)
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Fig. 5 Wave height distribution (calculated ; EMSE)
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Table 1 Deep water wave conditions of Tokdo
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Fig. 6 Close-up of wave height distribution around
Tokdo (S direction)
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Fig. 7 Close-up of wave height distribution around
Tokdo (SSE direction)

Fig. 8 Close-up of wave height distribution around
Tokdo (NNE direction)

Fig. 9 Three dimensional
propagation (S direction)

surface plot of wave
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