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Comparison of PCGM and Parabolic Approximation Numerical
Models for an Elliptic Shoal

WART* - RETKER

Seung Nam Seo* and Young Jin Yeon™*

B 5 Berkhoff 5(1982)9] KEEMR RS AH-stel PCGMaH MAATMK(PA) BiBHAS] #5
e} HEMERS WSt § R Adt KEER EHES 2 HAHgT M &
2 e RWe) AR BECIAE PCGMER Aol nls) PAEE Az} @ifEel 7brke 7o
Vel PABEIS el W Addl e BRI BHsks B 8% g RS
iR 5 ol 7Solnt ER TAESIeh A BIER R 2R e A AHLstel KaEE EEY
% ol PCOMERS) HEMES HAAR 22s) ook PARE 295 PCGMETLY 18 AN
fom AHgRro 2w oF 40%2) FENE BT sHAsteh

Abstract ] By use of laboratory experiment data set for an elliptic shoal by Berkhoff ef al (1982),
both accuracy and performance tests of numerical results between PCGM (Preconditioned Conjugate
Gradient Method) and PA(Parabolic Approximation) are compared. Although both results show good
agreement with the experimental data, the PA model gives better reproduction of the relatively high
amplitudes in the section 4-5 downwave of the shoal, in comparison with the PCGM. The PA model
has been proved to be a useful tool for predicting wave transformationsin large shallow water region,
but it can be applied only to the case of negligible reflection. On the other hand, there is a need
to improve the computational efficiency of the PCGM model which is a finite difference scheme directly
derived from the mild slope equation and can handle reflection. By taking the results of the PA model
as an input data of the PCGM, the CPU time can be reduced by about 40%.
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Table 1. Incident wave characteristics for the elliptic shoal
experiment (Berkhoff e al., 1982)

wave period(sec) wave height(cm)  wave angle(®)
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Fig. 1. Layout of an elliptic shoal experiment by Berkhoff
er al. (1982). .
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Table 2. Grid number and CPU time

grid size (cm) grid number  CPU Time (sec)
PCGM 10 216X201 13.367
Parabolic a 10 216%x201 80.2
Parabolic b 25 87X8l1 13.1
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Fig. 2b. Comparison of laboratory data and numerical re-
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Fig. 5b. Comparison of laboratory data and numerical re-
sults for elliptic shoal: ® Data, --- PA input; —
Snell input.

Table 3. Iteration number and CPU time

lterarion CPU Time (sec)
number

PA input 3,207 8227

Snell input 5.284 13,367
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