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Wave Diffraction

ofsfi* - o] A - o] T

Haegyun Lee*, Kil Seong Lee** and Changhoon Lee***

E B FARYo gy FolA AL o TR A 4T ¢ UE A e 7= w S S8
§hdojut. AZHA ZEMY WRAQ g XY, 37 TENE, A8 320 Ao thsto] o) 3
o] Aol wwath de TERAFY IR dside SRAANN BHad e gay) 95k
Dalrymple and Martin(1992)0] #|¢tst @AAAZAS 2 83tgct. wHEsk dhulAlel 7o Penney and Price
(1952)9) S141els) 7t 2 ale] Ang waaAt. YAkzko] Babdlol tisje] A7 wt BE F& ARE 1ol
FRo, Ao Azt M Bk e} e TEAHY wA o) o3t o] A 7P 2 e ZEA

3 el ol el @Az A ek

Abstract (] Among the phenomena of water-wave transformation, the wave diffraction is prominent for waves
inside the harbor. It is important to study how accurately the diffraction can be resolved by the numerical
model. Three parabolic mild-slope equations, i.c., simple, wide-angle, three-parameter parabolic equations, are
compared in view of the diffraction of water-waves around a semi-infinite breakwater. To avoid reflections at
lateral boundaries, we apply the perfect boundary condition of Dalrymple and Martin (1992) in case of simple
parabolic equation. The numerical results for the case of a semi-infinite breakwater are compared with the
analytical solution of Penney and Price (1952). All the results are very accurate when waves attack the
breakwater normally. When waves attack the breakwater obliquely, however, the simple parabolic equation
yields the worst solution and the three-parameter parabolic equation yields the most accurate solution.

keywords : parabolic equation, diffraction, semi-infinite breakwater
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Fig. 1. Aperture angle 6, for parabolic equation.

Table 1. Coefficients of the rational approximation deter-
mined by varying angle 6, (adapted from Kirby

(1986c)).

0, ay ay by

10° 0.999999972  -0.752858477  -0.252874920
20° 0.999998178  -0.761464683  -0.261734267
30° 0.999978391  -0.775898646  -0.277321130
40° 0999871128  -0.796244743  -0.301017258
50° 0.999465861  -0.822484968  -0.335107575
60° 0.998213736  -0.854229482  -0.383283081
70° 0.994733030  -0.890064831  -0.451640568
80° 0.985273164  -0.925464479  -0.550974375
90° 0956311082  -0.943396628  -0.704401903
e = max %(0)—cos9 ; 0<6<6, (18)
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Fig. 2. Absolute errors of two Padé expansions and
rational approximation for 6,=60°.
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Fig. 3. Diffraction coefficients in case of semi-infinite breakwater (90°). (a) Penney and Price (1952), (b) simple parabolic
equation, (c) wide-angle parabolic equation, (d) three-parameter parabolic equation.
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equation, (c) wide-angle parabolic equation, (d) three-parameter parabolic equation.
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