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Eruption Hazards Evaluated from Infrasound Observation at Suwanosejima Volcano
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Synopsis

Eruption hazard caused by volcanic bombs and volcanic ash at Suwanosejima volcano

is examined using infrasound. The explosive eruption, which ejected volcanic bombs to

distances around 1 km, occurred during high explosivity with infrasound larger than 200

Pa. The high explosivity accompanied only a low plume (<1500 m). Smaller (<100 Pa)

infrasound pulses are successively recorded prior to the high explosivity. The frequent

occurrence of infrasound pulses is classified into Type L: 1-9 days duration and minute

order time interval and Type S: 1-4 hours duration and second order time interval, and it

is regarded as precursor of increase in hazard due to volcanic bombs. Eruptions with

plumes higher than 3000 m sometimes occurred. The amplitudes of infrasound onset pulse

were much smaller than the explosive eruptions, but tremor-like vibration continued for

a longer time (several minutes). Suwanosejima volcano repeats hazardous states of

volcanic bombs and volcanic ash alternatively.
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Fig. 1 Relationship between amplitude of air-
shock and flight distance of volcanic bombs
ejected by vulcanian eruptions of Sakurajima
volcano.
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Fig. 2 Location of infrasound microphones. Dots
are stations installed by Kyoto University, and
open circle is by Japan Meteorological Agency.
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Fig. 3 Examples of infrasound waveform recorded at station SWA. A: Explosion, B: Enlargement of A, C:

Impulsive type eruption, D: Tremor type eruption, E: Repeat of infrasound pulses and F: Harmonic type.
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Fig. 4 a) Relationship between amplitude of air-
shock (SWA) and flight distance of volcanic
bombs ejected by wvulcanian eruptions of
Suwanosejima volcano. b) Comparison of the
relations between Suwanosejima (red) and
Sakurajima (black) volcanoes. The amplitude of
Suwanosejima was corrected to the value at a

distance of 2.7 km (Sakurajima’s reference).
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Fig. 5 Time series of amplitude of infrasonic
pulse associated with eruptions (bottom), as
compared with daily numbers of eruption and
explosion. Stars indicate infrasonic amplitude of
explosions that ejected volcanic bombs reaching
at distances 2800 m.
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Fig. 6 Time series of amplitude of infrasonic pulse associated with eruptions during the period from March

1, 2021 to April 30, 2022. The highlight in yellow indicates the frequent explosion period, which includes

many explosions with infrasonic amplitudes of 200Pa or more. The highlight in purple indicates the

precursory period, which are characterized by infrasonic amplitudes of <100Pa.
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Fig. 7 a) An example of infrasonic record of Type

L increase in pulses from 5:30 to 6:30 on June 20,
2021.b) Type S increase in infrasonic pulses from
13:00 to 14:00 on August 28, 2021.
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Fig. 8 a) Time series of interval and amplitude of
infrasonic pulses in Type L. Noisy period is
indicated by hatched area. Dashed line indicates
sudden increase in amplitude, switching over to
vulcanian eruption. b) Type S series of interval
and amplitude of infrasonic pulses.
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Fig. 11 Examples of time series of infrasound
amplitude and plum height in July (a) and
September 2021 (b).
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Fig. 12 Time series of infrasound amplitude in
short-term transients from high-plum eruption,
strombolian eruption (Type S infrasonic pulse
increase), vulcanian eruption). Blue curves
indicate cumulative infrasound amplitude. (a)

July 31 and (b) August 28, 2021.
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