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n IS the water level displacement,

u I1s the horizontal velocity of water flow,

g I1s a gravity acceleration and

h Is unperturbed water depth assumed 1o be
constant
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Snapshot of tsunami approaching to the
coast {Indian Ocean, December 26, 2004)
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Nonlinear Long-Wave Deformation and Runup
In a Basin of Varying Depth
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Various scenarios of the
wave runup on a coast
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to a concave beach)
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The problem of long wave shoaling and runup on the coast is described in the
framework of 1D nonlinear shallow-water theory. The bottom geometry considered in
the paper consists of the transition zone with a slowly varying depth {in the scale of the
wavelength) and a beach of constant slope in the vicinity of the shoreline. An incident
wave in the open ocean has a sinusoidal shape and small amplitude. In the transition
zone, the wave shoaling is described by an asymptotic solution in the form of the
quasi-Riemann wave with varying amplitude. The wave steepness and speciral
components are calculated for three bottom profiles: a beach of constant slope, a
convex and a concave profiles. It is shown that a concave profile is more “nonlinear”
as its average depth along the wave path is smaller than for other profiles. The wave

runup on a plane beach is studied in the framework of the Carrier-Greenspan approach
with a nonlinear deformed wave in the transition zone as an input wave. The runup

characteristics and the condition of wave breaking are analyzed with respect to the
wave parameters in the open ocean. It is demonstrated that wave steepness is the

most significant parameter characterizing the runup process. The comparison between
different transition zones shows that in the general case, the concave beach gives a

larger increase in the wave steepness and greater amplification of the wave amplitude.
At the same time waves propagating along such a beach break sooner.
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