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Numerical simulations of tsunami waveforms associated with
hypothetical megathrust earthquakes

Shion Osada
Shoichi Yoshioka
Nobuaki Suenaga

Toshitaka Baba

The Mw?9.0 Tohoku-Oki earthquake took place off Sanriku coast on 11 March 2011, and megathrust
earthquakes are impending in its neighboring regions. In this study we hypothesized occurrence of Mw9.0
megathrust earthquakes in the Boso-Oki and Tokachi-Oki regions, which are located on the southern and
northern sides of the source region, respectively, and carried out numerical simulations of tsunami waveforms.
Here, we compared three kinds of tsunami waveforms, namely, a linear long wave, a linear dispersive wave,
and a non-linear long wave. We set fault planes of the hypothetical megathrust earthquakes along the trench,
and fault parameters, following an empirical law. As a result of numerical simulations, we found that three
kinds of tsunami waveforms are rather different: Maximum heights for a linear dispersive wave and a non-
linear long wave tend to be larger than that for a linear long wave at any observation sites. Especially,
difference in maximum heights tends to be identified easily at an observation site with a tip of a cape, and
aspects of uplift and subsidence of three kinds of tsunami waveforms tend to change over time. Difference
between a non-linear long wave and a linear long wave is relatively larger than that between a linear
dispersive wave and a linear long wave. This indicates that dispersibility affects tsunami waves more
seriously than non-linearity.
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