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1. Objective 4. Role of Underlying Sedimentary Layer 6. Depth Integrated Model Validation
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(a,b) One layer compressible water model (blue) and a coupled model of
compressible water & inviscid compressible sediment (black), y = 0.
(c,d) One layer compressible water model with partial reflection bottom
boundary condition (blue) and a coupled model of compressible water &

viscous compressible sediment, y = 2 x 108 Pa s (black).
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3D (blue) and 2D models (black). (b,c) Results for impermeable sea
bottom and (d,e) for coupled model.
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*Assumption of compressible sedimentary layer can explain the

mismatch between spectrum peaks, f,, and y, calculated from rigid

bottom and coupled models.

“*Interaction between water column and porous medium leads to

lowering of spectral peaks and wave attenuation.

‘*We derived a depth integrated equation valid for varying water depth

and sediment thickness to overcome the computational difficulties of

three-dimensional models and limits of available theoretical solutions

applicable for complex geometries.
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5. Mild Slope Equation for Dispersive Weakly
Compressible fluids (MSEDWC)

Theupperand lower layerspotential [ ®(X,y,z,t)=> @ (XY, 2,t) =) v, (X, y,t) M, (2)
are expanded using separation of n=0 n=0
variables technique:
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3. Quartic Dispersion Relation

A doubly-infinite set of surface waves (with horizontal displacements
In phase at the layer interface) and internal waves (with horizontal

Integration over the depthyields:

Imn=me(z)Mn(z>dz; Kmn=me(z>Nn(z) dz

‘*The correct detection of hydro-acoustics waves In a real ocean
consisting of a variable-depth water column overlying a sediment layer
could enhance significantly the efficiency and promptness of Tsunamis

The eigenfunctions M, and N, form a complete Sturm-Liouville basis subject to
the orthogonality constraint | .+ R K_ =0 for m #n.

Using Lelbniz' rule and appropriate boundary conditions, neglecting second-
order terms in interfacial and substrate slope and staying within the classic
mild-slope framework, the expressions for the two layers are derived [4].
Combining Upper and Lower expression taking the advantage of orthogonality
within the spatial derivative terms, and making use the interfacial kinematic and
dynamic boundary conditions, we obtain the desired mild slope equation [1]:
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displacements 180° out of phase) [1]. .

The real roots of the dispersion relation (n=0) are responsible for the
primary surface and iInternal gravity waves, while the imaginary
separation variables for n =~ 1 describe both progressive and spatially
decaying hydro-acoustic modes.
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