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In recent years, there has been an increased interest in the possibility for tsunami radar
remote sensing, owing to the effects of tsunami-induced changes on the propagation
of short sea waves. Well before microwave radars, HF radars have been investigated
to detect tsunamis (Barrick, 1979). But so far there has been no system proposed with
an appropriate alert real-time mode, the effort being stressed on wind wave and sea
surface study. Alternatively, the potential use of Ultra High Frequency (UHF) radar
technology has been suggested based on recent observations of modulation processes
in radar echoes, which indicates the possibility for the short wind waves to be affected
by the tsunami (Troïtskaya and Ermakov, 2005).

In fact, when a tsunami reaches the continental shelf, the induced currents that are
mostly depth-uniform greatly increases in speed (maybe up to 10-20 cm/s) and can in-
duce significant Doppler shifts in ocean surface waves, particularly for those of smaller
wavelength in the submetric ranges (high frequency). However, the identification and
quantification of short-wave modulation processes in response to an incoming tsunami
are very challenging. This is partly because some of these modulations can be related
to wind-wave interactions, short-wave/short-wave interactions as well as long-wave
/short-wave interactions.

In order to investigate the short-wave modulation processes induced by an incoming
tsunami, we propose here to use a numerical approach based on a high-order spectral



(HOS) method to model fully nonlinear short gravity waves (down to metric length
scales) in the presence of unsteady large-scale depth and current fields. Such current
and depth fields can be obtained for selected case studies, e.g., from tsunami propa-
gation modeling, using a standard long wave model. This paper presents initial results
of this modeling study, in terms of Doppler shifts and wave shoaling/refraction caused
by a slowly varying depth-uniform current. The numerical results are then compared
with large-scale laboratory results from a wave-current interaction experiment, which
has been performed in the FIRST basin (La Seyne, France).
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