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DETERMINATION OF TSUNAMI SOURCES.
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Abstract. In this article we obtain the uniqueness theorem for the problem of determi-
nation of tsunami source. Most of tsunamis are initiated by underwater earthquakes.
Modern computational technologies can accurately calculate tsunami wave propagation
over the deep ocean and even evaluate the inundation zone at dry land, provided that
initial displacement (perturbation of the sea bed at tsunami source) is known. Seismic
measurements after the earthquake provide only the hypocenter geo location (coordi-
nates) and magnitude, which characterises the energy, released during event. Shape and
area of initial dispacement (source) can dramatically change the wave parameters. De-
termination of tsunami source parameters is an important problem, solution of which
is currently far from the desirable level. New approaches in this direction can valuably
improve tsunami warning system.

In this paper we study the shallow-water equation in the following form

utt = div(D(x, y)5 u(t, x, y)) + f(t, x, y)tt in Q = Ω×R. (1)

Here only the horizontal coordinates are considered. Coefficient D(x, y) ≥ h0 > 0
stands for the depth of the ocean; u(t, x, y) is a water elevation over the undisturbed
level (wave height); f(t, x, y) = θ(t)ϕ(x, y) describes the movement of the bottom, where
θ(t) is the Heavyside function. with initial and boundary conditions

This form of the source term is often used as typical for sea bed movement during the
earthquake is compared to minutes, while the wave traveling time is measured in hours.
Mathematically this assumption also means that

u(t, x, y) = ut(t, x, y) = 0 if t ≤ 0, (x, y) in Q. (2)

The following boundary conditions at Γ = ∂Ω×R are considered

u(t, x, y) = ψ(t, x, y) (t, x, y) in Γ, ψ(t, x, y) = 0 if t < 0 (3)

with additional information to determine the unknown source term:
∂u(t, x, y)

∂n
= −s ∗ ψ =

∫ ∞
−∞

s(τ)ψ(t− τ, x, y)dτ. (4)

The problem is to find the function ϕ(x, y) .
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