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Open Boundary Conditions in Parabolic Approximation Model
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Abstract : Most of parabolic approximation models employ a relatively limited open boundary condition in
which there is no depth variation in the longshore direction outside of the computation domain so that Snell’s law
may be presumed to hold. Existing Kirby’s condition belongs to this category and in the paper both modified
Kirby’s method and Dirichlet boundary condition are presented in detail and numerical results of three methods
were shown. Judging from computation to wave propagations over a circular shoal in a constant depth, the
method based on present Dirichlet boundary condition with fictitious numerical adjusting regions in both sides
of the computation domain gives the least distorted amplitude ratio distribution.

Keywords : parabolic approximate form, numerical model, circular shoal, Snell’s law, open boundary condition
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Fig. 1. Definition sketch of computation domain and grid system.
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Amplitude Ratio by present method

Fig, S. Calculated amplitude ration contour by present method
with extra fictitious grid points on y <0 to make sym-
metric computation domain.
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Table 1. Lengths of original computation domain and fictitious numerical adjusting region for different cases

y direction length Note
r=12 r=1.15
original length 100 Ay 100 Ay
. , Case a 338,080 Ay 33,604 Ay jd=0, ju=N
Ad R
Justing Region Case b (20+8.813) Ay (20+2,047) Ay Jd= 20, ju=N+20

a) Amplitude ratio contour by Kirby method
without numerical adjusting region

x(m)

¥(m)

b) Amplitude ratio contour by Kirby method
with numerical adjusting region

x(m)

15 10
y(m)

Fig. 7. Calculated amplitude ration contour by Kirby method;
angle of incidence 30°.
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a) Amplitude ratio contour by modified Kirby method
without numerical adjusting region
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Fig. 8. Calculated amplitude ration contour by modified Kirby
method; angle of incidence 30°.
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a) Amplitude ratio contour by present method
without numerical adjusting, region

15 10
y(m)

b) Amplitude ratio contour by present method
with numencal adjustmg region

y(m)

Fig. 9. Calculated amplitude ration contour by present method;
angle of incidence 30°.
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