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Abstract (] A numerical model to solve mild slope equation is developed by use of a preconditioned
conjugate gradient method (PCGM). In the present paper, accurate boundary conditions and a better
preconditioner are employed which are improved from the existing method of Panchang et al. (1991).
Computational procedures are focused on weakly nonlinear waves, and emerged problems to make
a more accurate model are discussed. The results of model are tested against laboratory results of
both circular and elliptic shoals. Model results of wave amplitude show excellent agreement with labora-
tory data and thes thus model can be used as a powerful tool to calculate wave transformation in

shallow waters with complex bathymetry.
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Fig. 1. Topography for Ito and Tanimoto’s experiment

(1972).
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Table 1. Parameters of incdient waves, grid sizes and nu-
mbers

Table 2. Maximum norm of residual vectors from linear
model

Cirular Shoal Elliptic Shoal

Iteration No. Cirular Shoal Elliptic Shoal

wave period (sec) 0.5107 1.
wave height (cm) 1.4 464
wave angle (degree) 0 0
grid size (cm) 2.5 10
grid number 129X97 216X201
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Fig. 4b. Comparison of laboratory data and numerical re
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Table 3. Total iteration numbers and CPU times

Cirular Shoal Elliptic Shoal
Linear Nonlinear Linear Nonlinear
Iteration 1,204 10,764 596 5284
number
CPU time 598 7,255 1,132 13,367
(sec)
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