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Parabolic Model for Wave Refraction-Diffraction

WEE - BHE - LT - PER"
Shin Taek Jeong*, Jang Won Chae*, Soo Hahn Ahn** and Weon Mu Joeng*

R B:

SiAH A} vlad ghakdl sjofollAle] G-Alzt el ofdt Sy dAe AYdsle £ EA

o2 AT + USS T ARES BIEUS $YSIS, 2H0 J1RAL Mk SR BRrhRE
R0 23l Pader 2AE ol 43l = fR Rl 444 Kirby(1986) £as) Aaale 4
AY o AGAS) YT AUYE Bl ula-24elsist,

AbstractlTJA parabolic model is presented for the effective calculation of refraction-diffraction of
regular water while they are propagating on the water of slowly varying sea bed with currents. Parabolic
wave equation has been used in the model, which is derived from a mild-slope equation using Pade’ ap-
proximation. With the corrections of Kirby’s (1986) model some numerical experiments were carried

out to analyze the model accuracy.
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Fig. 1. Definition of aperture for parabolic approxima-
tions: //// allowed aperture for lower order ap-
proximation, \\\\ allowed aperture for higher

order approximation (Kirby, 1986).

of 7] 4,

D_ra
'DE‘[atH—J v]
_9;,0,
—axl+ay]

U=4=% ¥E (=uitvj)

o= A5 (o= w—k-U)

w=Ad ZAFIa

k=38

C=#&

Co=e| BERE

W=elltiz] &

(02— w?)®=4|A3¥ 3} (weakly nonlinear

' term)

AZGurAA] (1) Az t7h Z3sEe] Sl &
A Felol BHYE MR o] R o888 FA=
3¢ Bafced (open sea)oll A-g3le 75, A
Zko] ko] A@ Hul oljz} dlg-ake] AFEs} E

s}, ol2g EAAS AAs] HH oHH 7
L EIREE (steady state)d] =HEREES 1T
o}, AAatelolAe] £x zelde o g3} At

ol 8- Fol JRIF IR 29

d=Re {¢ exp (—iwt)} (2)

A7, §(x, y)E
(el sk chest
1990),

- U-Vé+4(V-U)}+U-V) U-V§)
+(V-U) U-V¢)
-v-(CCgV ¢+

gRzAdelE, ® F R
e ANE Ao,

2 (s'- ") —K'CC,} ¢

—in$=0 {3)
Re dol Y BEK BEsHEReZ U=
(0, 0), W=0 ¢ 7% Berkhoff (1972) 2] &zt

FERol F, =, F4o] dAsz U=(0, 0)3l
73$-oll = oh-&-2] Helmholtz ¥4 Ale] i},

o,

Vigtkis=0 (4)

2,2 ZEEHTAM
Helmholtz $A4]e c}ea 7bo] ehd + gl
o
24

axra +¢—0 (5)

24 ¢ & AT} 9} wae) -9 fo2 e}
3 7l gleve KX 5)F R 6)F (N £
¥ 4~ glek(Radder, 1979).

aa; =iyg* (6)
%= —iy¢ {7)

714, y(x, y)& Agolct,
gleto] x vb3k(Fig, 1 =)o 2nt Addckn 7}
A ZAAAL g3 o] YERE 4 it

o= w—ku (8)
utebd, R (6)F (8)F R (3)o HYdskd o=

< dech

e 1/2 _ 1,2\ 12 I LSS § V4 4
—X <k (Ccs u ) [1+ kz (CC 2) ]



30 BEIEE - BER - KFH - BER

]3/4&

—ik** (CCy— ) * [1+ﬁ
(9)

o] X2 Pade’ 2AE olgalo] Helshd c}es
2,

3 2 M 43
& k' (CCs—u?)/ [1+P1k2 CC,— ) ]¢}

M .

=ik*?(CCu—u?) V(1 —f—P,m] 3

7] 4,
M= 2wkutiw (V-U)} §- (uvd,),
— (V) + {(CCx—v?) st »
+2i0U V¢
P,=1/4, P,=3/4
A (1002 Akl A Koz AAsle] Hejeim
o+ 2o} (Kirby, 1986 ; &, 1990).
(Cetu) A, +vA,+i (k-k) (c‘,+u)A+"7
(P LA —;—ucc,—v’) 2.0,
[uV[ J5) +[uVE 11151

L
2
%{[ (CCe-v) ]y]y,+2i[aV[f—]y]x}

+PA2ion ), +2iov ), o,

H(CCe=v) .14 +P, {(wv),
+3 (o) B+ 121D 14124+ WA=
)

4714,

A :s}e] A2 (=H/2)

H:=lxn

k 1y ekl A Hiss
et 2

ox’

/=1
ke | k(CCe—u")],
R ey 12
D= cosh (4kh) +8 — 2 tanh? (kh)
= 8sinh* (kh)
olet, o] A& R (1)-T ¥AE RIRES 7o

2R AAE B8Hoz £ 4 9ot A4
o sHald= Booij(1981)2l wla A7z EE &4
S EoEE & 4 sith

3.1 712l AHgs}

LA BARIRE AL S5 FA
€ olgskel 4 (DA WAFTL Aeha 2
13 ohe, A2 Aol Bslel Fejard bt
< Yeloh Do,

e ok

1

m

aAi4+bAL feAlni=dAY, +eAl+AL
{13

AlG a, b, ¢, d, e, £ Aol B3bsln Hafo] wo
22 of7]Ae gEEidon A4 AL #5(1990)
o 45=of glv}, Kirby(1986)+= 4] (11) =3k
ZHR Feld R (12)9 T4 o #2% 20k
(CCruz)]z—i stod 2HEShe 2 X (11)9 6
A e AAbsee] 55 Wekn o, wfetd,
= “3’“’“4’“ °lF 4%t o1 AT FHANE
Fote] Wlm-EA31g,

3.2 A=A U Ay

3l AAHANME Al zAE ATste, ¥
AN w7} dhabEl]) ko AA wtoz B
IHsle Aoz g

2H+4] (13)2 Tri-diagonal matrix ?ﬂiﬂﬂ—i
Thomas algorxthm < olgsid 44 A
eowmi o wpHe BzA oby OP‘:}(uncondltlon
ally stable). z2{v} A4lxle] Azl dxA
(consistency) & 918l AGAz} A=7pAL ghe
1/5 °]3t2. 3k,



kAR ol 88 Bel R mirEi 31

- = = u component {a) x=930 m

v component

X T
mjsec STt 156 188 210w ;'sn‘ 0 29 310 310 3%
AN

\ 4 y(m)
~1.0 /
\ /
N
<.l
- - - u component Ib) x=B50 m
v component
[
0 ]
misec “ T, To g T T de dw 6 T dw T dm I
7
\ Vi y(m)
=k \
AN - /
-8
- = = u component () =200 =
v component
1.0,
mjsec *-° S~y | T T T - T n)
1o e $00~ - \S\ID 680 kil 1o 900 980
AR x(m)
1. AN
~ ~
~.
2.0 )

Fig. 2. Typical velocity profiles along (a) x=930 m, (b)
x =850 m, and (c) y=200 m.
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Fig. 3. Height relative to incident wave for waves interac-
ting with rip current (Wave period =5 sec).
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Fig. 4. Height relative to incident wave for waves interac-
ting with rip current (Wave period =8 sec).
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