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On the Behaviour of Gravity Waves on Porous Slopes

ose that 2 sinuscidal wave in water of constant depth progresses in positive p-direction and is invidens on
ppe which intersects the o-axis at the angle x. A two-dimensional co-ordinate system i used with the y-axis
ting upwards, the x-axis located on the undisturbed free surface and the origin O set just above the intersection
4 of the hottom line and the sloping beach. Tt is assumed that the fluid is invissid, incompressible and witkout

ace tension and that the flow is irrotational. Tt is aléo assamed that the slope angle « is so small that the para-
o1 dhfdx

: . . . . pi
. o can be used as a small parameter where  is the vertieal distance from the slope to x-axis, b, = =
u 2 Ly

Ay
e wave number of the incident wave and kg is the constant depth of she channel. Tt is apparent that & = A, — ax

here @ == tanx. Let us introduce the small positive parameter
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- ‘\’ \ n Fig. 1. Schematic diagram of a thin porous slope fized in a chamne}
- G with copstant depth

Suppose the velocity potential of the small-amplitude surface wave over the slope is P(z, v, £} which satisfies
s following equations:
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ag @ tre , is the outward normal velociby on the heach, g is the gravitational accelleration, kg 18 the wave number
theincident wave, A, is the amplitude of the incident wave, w* = gk, tanh ( kohy) and o is the angular frequency.
extoilun Let us introduce the shrunk co-ordinates
ten Werte Fesz, l=et. (6)
spustans .
sammen N @ becomes a function of Z, y and £. Let @ still be denoted by @ == @&, y, £). In order to solve the problem (2)
»according to KeLver {1], we agsume the following asymptotic expansion for ¢:
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14 is sasy to prove thab v, muet be (z) obherwise the porous slope will not affect the wave nin hor of ¢
dent wave and bhns will not funcsion like a wave absorber, SBuppose », = (g}, Then (1) becomes

Mo g, Ezo0, ye= —h.

P, sabisfying (8}, (9) and (12} can be solved,
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where k satiafles w?® = gk tanh (kh) and 4 = Aiz) 22 0. deh
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where the subscripts #, y, £ mean differentiating with respect to the corresponding variables and a, == afe. Fro o Ver

we see that v, should inciude the same phase factor as @. Let
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where v} is an arbitrary function. », should have the same phase as @y, on y == —h. So y,(2) =z 0, Bubstity
(17) into (16), we obtain
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Multiplying both sides of (14} by mp,, integrating from —h to 0 and taking into acconnt (%) to (1), (16) and {1

obtain
[}

G S o ' oarisi
A P =0 fea.yisi
55 f kg dy — 1w} [woly=—» 0 i, wei
- ESON |

Substituting (13) for ¢ in (19), we have in &
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where Cy = 11 A 2t ia the local g velocity. Equation (20} can be simplified to obtai n

= 9% | sinh (3kh) | ; group velocity. Eqgnation (20} can be simplified t0 obtain
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This equation can easily be solved to give
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where Cyq is the group velocity of the incident wave, 1.e., COp = 55 b L] When wlE) = 0, {
; 2k sinh {2k,
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eomes exactly bhe solution of the amplitude for slowly varying smooth beach [21. Sinee n,(x) 2 0, from (21)
that the amplitude of the wave over the porous slope decays with the increase of z. Because v, is proporbiona

permeability of the slope and so does vy(x), from (21} the amplitude of the wave over the porous slope decrease der A
the increase of the beach permeability. Strictly speaking, equation (21) cannot be used for very shallow wat ity
will discuss the shallow water wave on a porous beach in another paper. gon,
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