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Prediction of Wave Transformation in the Kwangan Beach
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ABSTRACT: Water waves propagate over irregular bottom bathymetry are transformed by refraction, diffraction, shoaling, reflection
etc. Principal factor of wave transform is bottom bathymetry, but in case of current field, current is another important factor which
effect wave transformation. The governing equation of this study is develope as wave-current equation type to investigate the effect of
wave-current interaction. It starts from Berkhoff’s(1972) mild slope equation and is transformed to time-dependent hyperbolic type
equation by using variational principal. Finally the governing equation is shown as a parabolic type equation by splitting method.

This wave-current model was applied to the Kwangan beach which is located at Pusan. The numerical simulation results of this model
show the characteristics of wave transformation and flow pattern around the Kwangan beach fairly well.

.M B

Hethaoluyt dtdridtel glojae s & a} AeiAPa
5o @49 FAZE BYSHA E]cq ol2i 3t 7 BA
ulo)alo] ol wala] Pul whe] o Bo] uAEEY]

M

o} Q3 AL AR Sy YsAE A
3Rzt A e dEsle] aE Hislehe U
b a3 ok sjdEastd g & A%
583 QA uhge]r] Wi sigeddst o
FARASE o Fag A7AA 7 Hrk
2 PARHEA 3]

223 9laj=

2k
(¢}

.

e
T

=l o

2 Jo p HTorfr kb

e F
F g Fopel 77
oj2lgt e YoM WAslA Aoz

A, 2 1 Uk} S WMES Yoy 2
22xlo] Wzlo|A|ut 52, HIY Lo el WD 3
Ak, 2] AFRAES F49 gtk 13 £ e
v}ek2)(wave equation)S Al-g-5}7] o &
HolM= @7} ok Aolrt
el o] sEe Faro] e
d &3t A B} -5 22 (wave-current equation)-2 AFE-E
sE9 EHE u P HFAY o So] BEEL

sl #F AT Berkhoff(1972)7F @73AMbE 48
FEo o]Fo| we wkdo] 9uQdth sl Berkhoff«] 78
Ao 3437 ZA0 449 Waly pEEts geklo]r) u)

5

4

£

5—011 sgol AN A BEel dalol wEEE o
Fe d e Fack
sge] wNE TAD FPUY ATE APAPL e

Arthur(1950)0] 9J3) H&o2 A=Ak 1F F-s5RY
of #F e AT n2F A7 sEn 2HE B
e 4 gle 2do] # AR APHTH %%dﬁi
#3 ATRE Mei(1973), Phillips(1977) o] 9loH, o5
AEEE A, TFHFLHA, QA EA T2 ¢*cl7ﬁ1‘#’-o}°:l
freshitt a2ln s 2de FA 2
g BF-a 3R] #e A7 Booij(1981)%F°] 1.2, Booij
= AE el s8] G AEE EPAA
AR AR A S fEdislth ojdd g4 2de §
Al g A= Liu(1983), Kriby(1984) ol oJste] Al
A

2] ¥ ¥o| E(variational principle)¥} 2] (splitting method)
o] watdch Ay ale] dde =

o] {P‘T:}O]":q AlRFAI o]
| ol 7hs

:10

of g
ol
ﬂ, -
iy
o
i
> ok
T ST
o e
X
BN
ri

& O

it o
o,
o2 4

)
tijo
fd

ol
2:
oflt

Y
P

'&r.&
2

O

Ho ot r }"-_i,
P

ST
od & X
o
2 2 M

)
o
1>
o
>
>
op

2. A|HfgEA

Berkhoffws 2419] wslo] o|&t 3143 245 nAF + 9l
4 (O Z2 ol A S AT



Betaldol el s el 7

V'(chva)'i'wz%%:O 0))

oA7IN, v =it vledds § & el

FEAIEA, o0& dUdEE, ¢ € 3%, C, © vHEe%

2 ()& Aduo] e 71xste] FEEIN7] W2l w3
HAEA S netA] g S AT EY FEME AR
afo] AatAzto] o] A@lm AAAME Fell olEgol Utk
ety B AFME zldate] i L= Multiple-
scale BHEWS AMEst] wate] {IAUEE mHstaL, x W
(o] RYPahe] s e TAMES Minimax FAHE ©| &
Bla] Qlrlz 9 sebAgubake] &S YT FAEE
PP g AMgsted AupEE e s D% 1 @ 2
| 389 &g 32T SRREANC JHed Y-8 E
otk

F

Jw*

[¢]

(Cy+ DA~ 24, VA + i(k— ayB)(C,+ DA

+ g(%ﬂ)x—dla (%)y}fw il vi(4) ]
-] UV(%)}];{—[UV(%)X]y}-G—iGTngiAle
va(5) ) 2(ev (5)). )
a)-Ms),

)]}~——b{(wV) +3e (4.

rgar [ o

+b1[3l{2z’wU(%)x+2z’aV(
o4

- afot4)

%wU( )} + ikl gy~ 1)(4) 0

Agz 1 +2£Z]_2b1,

Al:dl_bl-llg—o]ﬂ ay, ay, b]’t‘ Mln-lmax O]%Oﬂ 9,]2:51— 7’“

o a=-0.5 b= 0%
Radder(1979)2] AT 2dsiAl 51, = 1, a=-0.75,
b =—0.25%] A-$E Booij(1981)2] ZAMA o] |1 o] & Pade’
o ZAbga gk 1El3: gp=0.994733, a; = —0.890065,
b=—0.451641%1 73%E mo F @kl g YArzel
44271 700 77| sbssich

2 @A T uXgAdS mesA ¥i sEel fle
B 5 U=0 29 4 33 ol Elfﬂ ©| %= Radder(1979)7}
=gt e gk

ulok

2] 0.
R Y ay= 1, T

2ikCC A+ 2k k— R CC,)A

3
+ (ACCYA+(CCA,),=0 &

3. FAAE ¥ HAZA
AR A S Al el HEAEL Fg
13 2t x Hg e uM dergo s RS y B @

Aolgict Ayl Fe7t 2E8F
o171 rrﬂ% ] Crank-Nicolson scheme2 A}-23}53th.

x . dx @

s BEee) A%e g gk

A _ L[ AT Arerj-
oxoy  dx 24y
5
AT A ©)
24y
g9 e wHez 4 @9 FFENE 7 P A
s B2AE Ad Belo] e 4 ©F 2k

aAiny it bAi i TcAjm

6
=dA, ;. TeA,;+/A ©

714, A a, b, ¢, d, e, fi= WL o] Bt
Aggolet. 2 (o)A AL wAle] FholH, ojf £
& 71Agke] e, AdEed dAY 2rzhoRRE
& Aok 2z e dn, F71, AF T 3
itz S FRom FHAARNCRZE SGAWALE A
e aela WalZo g AAls sl FdA AtsH
| w2 Azl 48 A €k

1o gl o T

ol

N

Y

A
M
4 Y

AY)
3
AX
2
J=1 » X
I=1 2 3 4 eeee N

Fig. 1 Definition of coordinate system



8 WA - AAF

4. D@ HF

L
ol
rO
o,
I

B Ao hdalde ety <lasigel
BAZAA Gl Al JE-Hd = 21%1{—?
da] g2ix glon, vigs gz EolAlda FuFd
Adg G A FAXZ da] o=z itk I
gty 9 dge] dda) B2 FA 522 A
37} UL

B Apdae Fgelsidgelae] sagdd
A FE A, & HFE A oil-i—%‘} -9}
213 9554 AMSR 7350 oEhad
#}E B3k

g g o 2ol ALSE HEhA Y 2AEgA A B Fe
Aol WZE2(FANR) DRAIEY A BHGFRAL B
DA(198)E A ESI Table 13} o) A4tG Y osiola 4
Al dAEE AAET AAY S5 F B dpda] A8
drbhe 7HeE AHAEE o] &3t
sZAMNS 9T F4EE Fg 29 #on HAME dx, dy
%‘ﬂé}ﬂl 20m=E 391 AzgE 54x640)th 1A gt

oz FAE AS B dgtolA] 0.6kms} 044km o Fo
§~«1 gggoz 13 g vlmslr] Yt Joz 4%
Y T ejch,

SEARE Fohidta YA TA(1992)9] 23k B
2e)g o] gsle] HA GxFAIL HA AR/ £FS AN
3lo] o] 2 ez ERAA 3E YYARR AU

r"“ i r* or

depth {m)

1.0
0.4
0.8
or !
0.6
05N
0.41
0.3

x (km)

0.24
O.H

0.0+t ———————— —
00 01 02 03 04 05 06 07 0.8 09 10 1.1 12
y (km)

Fig. 2 Bottom topography of Kwangan beach
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Table 1 Seasonal wave data

Season Wave Height Wave Period Wave Direction
Spring 0.53m 6.58sec SE
Summer 0.92m 6.90sec SE
Autumn 1.02m 7.27sec SE
Winter 0.58m 6.53sec SE
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Fig. 3 Distribution of wave height and angles without current
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