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Trapped Water Waves due to Depth and Current Discontinuities
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Abstract (] Eigen Function Expansion Method(EFEM) and Plane Wave Approximation are employed
to study the propagation of linear water waves over trenches. The properties of trapped waves due
to depth and ambient current discontinuities and the effect of evanescent modes on wave propagations
are investigated. Special attention is paid to the trapped waves, and not only 3-D plots but also

2-D plots of wave propagation are presented.
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Fig. 3. D plots of water wave propagation over a symmet-
ric trench without ambient current; Angle of inci-
dence 45° hyh;=3, hy/h;=1, L/h,=10.
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Table 2. Calulated Kz and Ky for varying trench width
without ambient current: hy/h;=1, hy/h, =3, angle
of incidence=45°, N=16.

a) k]()h1:0.592<b:0.792

]
EFEM Plane .Wa\./e
Approximation
L/h, Ke Kr Ke Kr
5 0.76016 0.64973 0.68779 0.72591
10 0.95001 0.31223 0.93275 0.36053
15 0.99032 0.13879 0.98690 0.16134
20 099816 0.06071 0.99750 0.07067
30 0.99993 001154 0.99951 001343
50 1.00000 0.00042 1.00000 0.00048
b) kmhl =1.037>b=0.792
EFEM Plane .Wa\.le
Approximation
T
L/hy Ke ‘ Kr K Kr
10 0.29137 0.95661 0.20309 097916
50 L 022232 0.97497 031114 0.95036




WEEE Y 2

(2) Ljk =30

Fig. 5. D plots of water wave propagation along y=0 over
varing trench width without ambient current; Angle
of incidence 45° hyh,=3, hy/h,=1.
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Table 3. Calulated Kz and Ky for varying trench width

without ambient current; hy/h;=1, L/h=10,
angle of incidence=45°, N=16.
EFEM Plane 'Wa\'/e
Approximation
hy/hy Kz Kr Kz Kr
I 0.00000 1.00000 0.00000 1.00000
2 0.48065 0.87691 048224 087604
3 0.95001 0.31223 093275 0.36053
S 099176 0.12808 0.98738 0.15837
10 099512 0.09864 0.99280 0.11981
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