
4 Model Tests and Examples

In this section, we provide an adequate set of tests of the present program in comparison

to previous results, and then test several cases of interest in the problem of constructing an

artificial nearshore bar field. The first set of tests pertain to the familiar problem of wave

reflection by a sinusoidal bar field, as studied recently by Davies and Heathershaw (1984),

Mei (1985) and Kirby (1986).

4.1 Reflection from sinusoidal bars

Davies and Heathershaw have obtained a detailed set of measurements of wave reflection

from a sinusoidal topography given by

6(x) = Dsin(Ax); 0 < x < L (49)

where A = 2r/lb, lb is the bar length, and L = mli. The bar field thus contains m

complete sinusoidal bars. Tests were run with 1b = lm, D = 0.05m and m = 2,4 or

10. Mean depth h(x) was uniform so that the bars were superimposed on a domain with

otherwise constant depth. Wave period T and water depth h were varied during the tests to

obtain the range of parameters desired. Figure 2 shows computed reflection (solid line) and

transmission (dashed line) coefficients for a case with m = 4 and h = D/0.32 = 0.15625m

for normally-incident waves. Also included in the figure is the laboratory data of Davies and

Heathershaw. Reflection associated with the presence of a beach downwave of the ripple

patch is estimated to be on the order of 0.2, accounting for much of the discrepancy between

theory and data away from resonance. Agreement between the approximate theory of Davies

and Heathershaw and the present numerical results is quite close, deviating the most at the

resonant peak. (This fact is probably due to Davies and Heathershaw's treatment of the

resonance in their theory; see the discussion in the introduction of Kirby (1986).) Agreement

between present numerical results and other sets of laboratory data presented by Davies

and Heathershaw was also good and additional results are thus not shown.

Existing theories for resonant (Mei, 1985) and non-resonant (Miles, 1981) reflection of
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