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Understanding the preparation process of phreatic eruptions by seismic analyses
at Ontake and Kusatsu-Shirane volcanoes
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Phreatic eruptions of volcanoes are attributed to the sudden vaporization of

shallow underground water. To understand the mechanisms and conditions for underground water to be
heated to the boiling temperature, this study estimated the locations of fluid migration using
seismic analyses. A numerical model for the heating of underground water was then developed using
the results of the seismic analyses as constraints. The model showed that the injection of
high-temperature water exsolved from magma into cold underground water layer results in an immediate
pressure increase and may cause precursory seismicity. In contrast, the high-temperature region
expands slowly, resulting in delayed occurrences of other precursors, or almost no precursors other
than seismicity (as in the case of the 2014 eruption of Mt. Ontake) if the temperature of the
injected water was relatively low.
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