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Volcanic processes inferred from volcano-tectonic earthquakes
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Hypocentral distribution of the 1998 earthquake
swarm at the east-off I[zu Peninsula. Colors
indicate time lapse after the beginning of the
activity. (a) Epicenter map. (b) Closs-section of
A-A’ shown in (a). (c) Closs-section of B-B’.
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Hypocenter distribution at Izu-Oshima volcano.
Hypocenters are classified into two types from
the activity pattern. Blue dotted events have
burst-type activity with larger magnitudes. Red
dots are concentrated at shallow beneath the
caldera region with smaller magnitudes and
relatively constant activity.

Fig. 3
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Temporal variation of seismicity for earthquakes
shown by red dots (a), and by blue dots (b) in
Fig.2. (c) Temporal variation of the estimated
magma volume beneath the volcano inferred
from GNSS measurement. The seismicity
increases when the volume inflates.
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Fig.4  An example of application the rate-and-state-friction-law to seismicity at Izu-Oshima volcano. (a) Estimated temporal
variation of coulomb stress at the assumed fault plane (See text in detail). (b) Observed seismicity (red) and calculated
one based on the rate-and-state-friction-law model with Ac=20KPa. (c) Likelihood function of parameter A0 from
estimated coulomb stress shown in (a) and observed seismicity (red bar in (b)). Maximum likelihood value is A0 =20KPa.
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Fig. 5  Temporal variation of tidal response and b value of volcano-tectonic earthquakes at Izu-Oshima volcano. (a) Number
of earthquakes every five days. (b) Results of x” test (red) and Schuster’ s test (blue) for the hypothesis that the
seismicity is independent of tidal stress. This diagram shows that seismicity is strongly depend on tidal stress between
2014 and 2017. (c) Temporal variation of b value. High b value appears between 2011 and 2013.
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