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An innovative approach to elucidate an excitation mechanism of volcanic
oscillation
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Long-period volcanic oscillations, such as a volcanic tremor, a long-period
event, and a tilt motion, are closely associated with a volcanic eruption. Using observed data
recorded near an oscillation source, we developed innovative methods to get parameters of nonlinear
dynamics and to construct a mathematical model based on a topological approach. We applied these
methods to analyses of volcanic tremors recorded during the 2004 eruption at Asama volcano and the
2011 eruption at Shinmoe-dake volcano. In the result, 1t made clear that the non-linear volcanic
tremor in Asama volcano is caused by a blockage in the conduit, and that the harmonic tremor in
Shinmoe-dake volcano are excited by a nonlinear instability that arises when viscous fluid flows
through a partially constricted flexible channel.
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