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Comparison of PCGM Algorithms for Mild Slope Equation
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Abstract (T In- order to make an accurate and fast numerical method based on Preconditioned Conju-
gate Gradient Method(PCGM), several methods are presented including the exising method such
as Bayliss et al. (1983) or Panchang et al. (1991). The results of the methods are compared with
the analytical linear solution of plane waves over a constant depth. After advantages and disadvante-
ges of the methods are discussed, both accuracy and convergence of them are analyzed. The method
developed in the paper is proved, by means of tests, to be the best method to solve the mild slope

equation numerically.
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Table 1. Parameters used for method comparison

Water depth (m) 10
Wave period (sec) 8
Wave height (m) 1
Grid size (m) 5
Grid number 61X61
Relaxation parameter, ® 15
Allowable error, € 0.001
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Fig. 2. (a) Comparison of surface dispalcement for Section

i=30, (b) Comparison of surface dispalcement for
Section =60, () Comparison of surface dispalce-

ment for Section i=75: — Numerical; ---- Exact.
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Fig. 3. Maximum norm of residual vectors by Method 1.
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Fig. 4. Maximum norm of residual vectors from various
preconditioners based on Method 1, 8,=20°.
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