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The tremendous damage caused by the 2004 Indian Ocean
Tsunami and the 2011 Tohoku Tsunami is well-known, and now
the word ‘tsunami’ is widely publicised. Assessing the risk caused
by these formidable natural disasters and planning for them
accordingly, however, are challenging for many reasons. The low
frequency of tsunami occurrence, compared with other natural
events such as storms, is directly responsible for the general lack
of available field data. Researchers in this area therefore rely
heavily on theoretical analyses for simplified problems as well as
physical and numerical model studies for more realistic problems.
However, tsunamis are inherently multi-scale (in the sense that
the wavelengths exceed 100 km while millimetre-scale sediment
transport sometimes needs to be considered) and multi-phase
(incorporating water, sediment, air and many natural and man-
made coastal structures), which pose great challenges in model-
ling.

This themed issue on tsunamis is in response to the surging
interest in this important and challenging area. A call for papers
was answered by 15 abstracts presenting a wide range of topics,
including tsunami modelling, and hazard and risk assessment.
After a long and difficult debate, five papers were invited, which
are presented in the current issue.

Valle et al. (2014) presents simulation results of plausible large
seismic events in the eastern Mediterranean Sea and the resulting
coastal inundation from tsunamis. The method of splitting
tsunami (the Most method) is used for the simulation, which is
the standard model used at the National Oceanic and Atmo-
spheric Administration Center for Tsunami Research (NCTR)
and is developed by one of the co-authors of the paper. In
addition to the valuable information presented on the tsunami risk
faced by countries in the eastern Mediterranean, readers can see
how regional forecasts on tsunamis are being performed using a
well-established model.

In the UK, storm surges, rather than tsunamis, are of more
concern. Noting that UK coastal structures are designed to protect
against storms, McCabe er al. (2014) apply their numerical
model, which has been well validated for modelling storm waves,
to a type of wave that have been widely used to model tsunami
waves, namely solitary waves. (Note that recently some concerns
have been raised over the use of solitary waves and the authors of
the paper are well aware of these. Here it is reiterated that the
solitary wave is still useful in validating numerical models and
most benchmarking data officially used by NCTR are based on
solitary waves.) On a plane beach, they define a version of surf

similarity parameter for solitary waves and compare run-up
heights of solitary waves to those of storm waves. In general,
solitary waves show greater run-up heights. In another compari-
son, the force on a vertical wall was calculated and again solitary
waves exert greater force.

Non-linear shallow-water equations are the most widely used
model for tsunami research. Amouzgar et al. (2014) show that
the computation time can be significantly reduced by employing
the power of graphics processing units (GPUs). A model
previously developed and validated by one of the co-authors is
newly implemented using compute unified device architecture
(CUDA) and compared with the original version for two case
studies. The computation speed is enhanced by 40-fold when
GPUs were used.

Accurate modelling of breaking waves is extremely challenging;
their are even more difficult.
Cunningham et al. (2014) tackles this problem by combining

interactions with structures

smoothed-particle hydrodynamic (SPH) modelling of waves with
finite-element structural modelling. The results of two-dimen-
sional hydrodynamic modelling of waves impacting on a vertical
wall are used to feed the subsequent structural modelling to
calculate wall deflections. A three-dimensional example of tsuna-
mi wave loading on a cylindrical structure is also provided,
although only the SPH results are presented.

This issue concludes with three-dimensional, two-phase model-
ling of tsunami waves. Based on a popular open-source numerical
package, OpenFOAM, Dimakopoulos et al. (2014) provide their
implementation of the relaxation method that can generate and
absorb waves in the computational domain. A series of validation
results demonstrate the promise of the new proposed model.
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