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Successive Occurrence of Phreatic Eruptions in Japan
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Synopsis

Eruptions occurred at the Kuchinoerabujima and Ontake volcano on August 3, and
September 27, 2014, respectively. In addition, increase in volcanic activity, such as
seismicity of volcanic earthquakes and inflation ground deformation are reported at
many volcanoes in Japan. The eruptions at the Kuchinoerabujima and Ontake volcanoes
are mostly phreatic types, which ejected fine ash and fragments generating pyroclastic
flows. Alert levels were raised to 3 from 1 (normal level) by JMA, after occurrence of
the eruptions; however significant precursory phenomena were detected in long-term
and short-term immediately before. Multi-parameter precursors, such as increase in
seismicity and gradual inflation of ground, heat supply rate and discharge rate of
volcanic gas were reported at the Kuchinoerabujima volcano. Inflation of the ground
were detected by GNSS at the late of 2006 at the Ontake volcano. Upward tilt changes
of the crater sides were accelerated quite shortly at Kuchinoerabujima (1 hour before)
and Ontake (10 min.) volcanoes. No transient phenomenon was recognized at
Kuchinoerabujima, from long-term to short-term precursory periods, however increase
in volcano-tectonic earthquakes and following low-frequency earthquakes are drastic as
the transient at the Ontake volcano.
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Table 1 Status of alert levels issued by JMA in 2014 and 2015

\Volcano February  February June Remarks
2014 2015 2015
Tokachi 1 21 1] December 16, 2014 Level 2; February 26, 2015, Level 1
Azuma 1 21 2—  December 12, 2014 Level 2
Kusatsu-Shirane 1 217 2—  June 3, 2014 Level 2
Asama 1 1— 27 June 11, 2015 Level 2
Hakone 1 1— 21 May 6, 2015 Level 2
Miyakejima 2 2— 1| Junes, 2014 Level 1
Ontake 1 31 3—  September 27, 2014 Level 3
Aso 2 2— 2—
Shinmoedake 2 2— 2—
Sakurajima 3 3— 3—
Kuchinoerabujima 1 37 57  August 3, 2014 Level 3; May 29, 2015 Level 5
Suwanosejima 2 2— 2—

Fig. 1 Change of topography of the Shindake crater by
the eruption on August 3, 2014 and zone of fallen trees
(orange) and corrosion of plantation (yellow) due to
pyroclastic surge (DPRI of Kyoto University and AIST,
2014)
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Fig. 2 Location of eruptive vents and distribution of
pyroclastic flow at Ontake volcano (AIST, 2014)
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Fig. 3 Distribution of ash fall by the 2014 Ontake
eruption (ERI, University of Tokyo, 2014)
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Fig. 4 Daily and monthly numbers of volcanic
earthquakes at the Kuchinoerabujima volcano
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Fig. 5 Horizontal displacement of benchmarks at
Kuchinoerabujima volcano during the period from 1996
to 2014.
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Fig. 6 Temporal change of horizontal displacement of
benchmarks at Kuchinoerabujima volcano during the
period from 1996 to 2014.
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Fig. 7 Tilt change before the eruption on August 3,
2014 at Kuchinoerabujima volcano. The tiltmeter was
installed 200 m northeast of the center of the crater.
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Fig. 8 Daily number of volcano-tectonic earthquakes
during the period from January 2006 to April 2014
(top). Temporary change of slope distance measured by
GNSS (bottom).
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Fig. 9 Daily numbers of volcanic earthquakes before
the 2007 and 2014 eruptions at Ontake. They are
plotted in linear (a and c) and logarithmic scales (b and
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Fig. 10 Tilt records of N-S (top) and E-W (middle)
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Fig. 11 Daily number of volcanic earthquakes at the
Kuchinoerabujima volcano before the eruption on
August 3, 2014. Top: linear scale. Bottom: Logarithmic

scale.
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stations shown by pink and yellow squares are operated
by Kyoto University.
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