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1. Numerical Simulation of the Trans-oceanic Propagation of

Tsunami.

Chiaki GOTO*

Synopsis

Numerical simulations of the trans-oceanic tsunami propagation require a well designed
computation program. In order to obtain good, reliable results, spatial and temporal grid
sizes should be carefully determined. The area included in and the time for the computa-
tion are so wide and long that a huge computer memory is inevitable. There are two
mejor sources of error which are closely related with grid size. One is the dispersion,
physical or numerical, and the other is the accumulation of round-off errors.

After a comparison of the magnitude of terms in the fundamental equations for long
waves, it is concluded that the convection term can be negligible and that the linear
Boussinesq equations including the Coriolis force, expressed in the longitude-latitude
coordinates, should be used.

Effects of the grid size on the computed results are examined as the one-dimensional
problem for four different grids assuming that staggard leap-frog scheme is applied to the
linear long wave and linear Boussinesq equations. For comparisons, the linear surface
wave equation is considered as the best equation,because it fully includes the effects of
dispersion. The linear Boussinesq equations give better results with finer grid size, while
the linear long wave equations give the best result with grid size 10km, with which the
numerically introduced dispersion approximates well the physical dispersion.

Diagrams are provided to estimate errors in wave profile and wave length as a function
of the grid size, travel distance and original wave length, for both the linear long wave and
linear Boussinesq equations.

As an example of practical application, the Great Alaska Earthquake Tsunami of 1964
in the North Pacific Ocean is simulated with the linear long wave and linear Boussinesq
equations.

Key Words : Distant Tsunami, Gorverning Equations, Numerical Error, Tsunami Numer-
ical Simulation

* Chief, Ocean Energy Utilazation Laboratory,
Hydraulic Engineering Division
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