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Overview of Diverse Computer Simulations and

their Potential Contribution to Volcanology

Yasuhiro ISHIMINE�

This paper presents an overview of diverse computer simulations, such as those based on the finite di#erence

method, lattice Boltzmann method and molecular dynamics, to discuss their potential contribution to volcanology.

The general features of several numerical methods are described to provide information for finding appropriate

approaches to investigate various volcanic processes on a wide range of time and space scales. This paper also

outlines previous numerical studies of some volcanic phenomena, including the generation of magma deep

underground, the ground deformation due to magma injection into the Earth’s crust, and the evolution of giant

eruption columns penetrating into the stratosphere. Fundamental issues on conducting computer simulations of

volcanic phenomena are then discussed with the aim of promoting e#ective numerical studies in volcanology.
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