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Transformation of Long Waves Propagating over Trench
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Abstract : An analytical solution for long waves propagating over an asymmetric trench is derived. The water
depth inside the trench varies in proportion to a power of distance from the center of the trench. The mild-slope
equation, governing equation, is transformed into second order ordinary differential equation with variable
coeflicients by using the long wave assumption and then the analytical solution is obtained by using the power
series technique. The analytical solution is confirmed by comparison with the numerical solution. After

calculating the analytical solution under various conditions, the results are analyzed.
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Fig. 1. Definition sketch of an asymmetric trench located in an otherwise constant water depth.
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Fig. 2. Comparison between analytical and numerical solutions with =2, hy=h,=32m, b, =b,=0.5L, and k2, =0.167:

(a) hy=6.4m; (b) hy=9.6 m.
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Fig. 3. Comparison between analytical and numerical solutions with =2, hy=6.4m, h, =32 m, b,
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Fig. 4. Dimensionless wave amplitude of analytical solution
for different central water depths with =2, h, =
hy=32m, b =b,=05L, and k,h, =0.167.
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Fig. 5. Dimensionless wave amplitude of analytical solution
for different half-widths of trench with o= 2, h,= 6.4 m,
hy=hy,=32m and kh,=0.167.

Table 3. Reflection and transmission coefficients of analytical
solution for different half-widths of trench with a=2,
hy=64m, h,=h,=32m and kh,=0.167
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Fig. 6. Dimensionless wave amplitude of analytical solution for
different powers with y=6.4m, hy=h,=32m, b, =
b,=0.5L, and kh, =0.167.
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Fig. 7. Dimensionless wave amplitude of analytical solution for an asymmetric trench with =2 and 4,=64m; (a) 7, =32m,
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Table 5. Reflection and transmission coefficients of analytical
solution for different half-widths of trench with =2,
hy=64m; (a) h,=32m, b,=05L, and kh =0.167;
(b) h,=3.2m, b,=0.5L, and kh,=0.167
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Fig. 8. Schematic diagram for numerical test of wave reflection
from a plane slope.
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