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breach. looking downstream Dashed lines indicate modeled
water surface elevations. described later in this paper.

B4 2. Laboratory experiment of flow overtopping caisson breakwater.
Force and moment sensor is beneath the caisson.
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| have been studying storm-induced nearshore waves with potential for coastal disasters by using the
Boussinesg-type wave model, BOSZ, that | have been developing over the past years. Over the past
months, | extended BOSZ in several ways. The model is now able to handle multiple wave spectra over
space and time as input conditions. This has the advantage that the model can account for long-term local
variations of the wave field such as it is often the case in typhoon-type events. Additionally, it is now also
possible to load irregular storm surge water levels as initial conditions. Further, tidal effects have been
greatly neglected in such nearshore wave models. The tidal effects on storm surge elevation, nearshore
infra-gravity waves and coastal flooding can be significant. It is therefore crucial to account for these effects
in numerical models. BOSZ is now able to handle tidal variations through mass fluxes over the domain
boundaries. A paper on these subject has passed the revision process.

Further improvements of the numerical model, BOSZ, go towards a dispersion-preserving numerical
scheme. In collaboration with the University of Hawaii, USA, | was able to develop a numerical method
derived from aero acoustics, which preserves the inherent dispersion characteristics of the wave signal
through coefficient optimization. This method is currently being implemented in the numerical code.

| am also involved in a collaborative project with Bricker-sensei on Typhoon Haiyan. A video, taken by a
human aid worker, has caught our attention a while ago. The video shows a tsunami-type bore hitting and
destroying some residential houses in Hernani, a small village in Eastern Samar. We have been studying
what phenomenon could have generated that - to some extend - unexpected wave. It is possible that there
is still undiscovered wave phenomena, which might pose a threat to coastal population. To further
investigate this problem, we will conduct a field survey in late May, 2014, to assess the site conditions near
Hernani.

Individual storm waves from
Hurricane Iniki, HI with
subsequent coastal inundation.
BOSZ can calculate interaction
of individual waves with
nearshore bathymetry as well as
second order processes such as
wave setup and inundation.
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Wave setup as the
result of secondary
nonlinear processes.
BOSZ is able to handle
complex energy transfer
in the nearshore area.
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