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An Eruption on August 18, 2013 at the Showa Crater of the Sakurajima Volcano
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Synopsis

A large amount of volcanic ash attaining 1.5x10° ton was ejected by the vulcanian
eruption at 16h31m on August, 2013 and the volcanic plumed at an elevation of 5,000 m
above the Showa crater. The eruption is evaluated as the largest one among the eruptions
at the Showa crater during the period from 2008 to 2013. The largest eruption was
preceded by longer time inflation period than usual ones, marked by significant inflation
strain starting 110h prior to the eruption. Considering balance of inflation with the
sudden deflation accompanied by the eruption and deflation long-term trend starting
July 11, 2013, the inflation may start on August 1, 17 days prior to the eruption.
Eruption scale evaluated by volume of volcanic ash increased after November 2011, as
shown by increase in co-eruptive contraction strain. The eruption on August 18, 2013 is
a typical evidence to show increase scale of eruption.
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Fig. 1 Annual numbers of explosive eruption and
weight of volcanic ash ejected from craters.

Infrasonic (Pa)

2

Monthly weight of ash
(million ton)

2008
Fig. 2 Temporal change of eruptive activity since 2008.

Top: amplitude of infrasonic wave generated by
Middle:
explosive eruption. Bottom: monthly weight of volcanic

explosive eruption. monthly number of

ash ejected from the Showa crater.
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Fig.3 Temporal change of eruptive activity evaluated
from plume of height of explosive eruptions at the
Showa crater.
Kagoshima Local Meteorological Observatory, Japan
Meteorological Agency. Dots indicate explosive
eruptions at the Minamidake crater.
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Fig.4 Tilt and strain changes. Top: radial tilt in Arimura tunnel (AVOT). Middle: Tilt at borehole Komen station
(KOM). Bottom: radial and tangential strains in Harutayama (HAR). See the locations of the sites in Fig. 5. Unit in

nano micro radian or micro strain. Downward arrows indicate start of downward tilts of the Minamidake crater side at

the station Arimura and Komen.
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Table 1 Numbers of eruption in volcanic plume height (Showa crater)

Plume height 2009 2010 2011 2012 2013

h<2000m 540 894 1345 1047 951
2000m<h<3000m 10 60 129
3000m<h<4000m 0 4 15
4000m<h 0 0 3
Total 548 896 1355 1111 1098
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Fig.5 Tilt vectors from stations Arimura (AVOT), Harutayama (HAR) and Komen (KOM) in deflation period from
July to December, 2012 (top) and inflation period from February to June, 2013.
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Fig.6 Strain changes in the Arimura (top) and Harutayama (bottom) underground tunnels during the period from June
to August, 2013. “EX-R” and “EX-T” represent strain records in radial and tangential directions, respectively.

Downward arrows indicate start of the explosive eruption on August 18. Triangles show minor explosive eruptions in

June. Minor eruptions frequently occurred from July 8.
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Fig.7 Strain changes in the Arimura (top) and
Harutayama (bottom) underground tunnels during the
period from August 13 to 19, 2013. “EX-R” and
“EX-T” represent strain records in radial and tangential
directions, respectively. Downward and upward arrows
indicate start of the explosive eruption on August 18
and start of tensional strain, respectively. Triangles
show minor explosive eruptions during the period.
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Fig.8 Velocity seismogram of vertical component at the
station HIK prior to the explosive eruption at 16h31m
on August 18, 2013. The station HIK is located 1.7km
NW of the Minamidake crater. Top: Continuous record
from 11h. Spike-like event is enlarged at the bottom
(event at 15h01m). Vertical scale is 20um/s.
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Fig. 9 Correspondence of seismicity to strain change
prior to the explosive eruption on August 18, 2013.
Maximum (>=5um/s) of BH-type
earthquakes are plotted at the top.
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Fig. 10 Correspondence of seismicity to strain change
prior to the explosive eruption on August 18, 2013.
amplitudes  (>=5um/s) of BH-type
earthquakes are plotted at the top.
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Fig.12 Histogram of strain changes associated with
explosive eruptions during the period from 2008 to
2013. Left: radial strain, right: tangential strain at the
Arimura underground.
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Fig. 13 Temporal change of strain changes associated
with explosive eruptions during the period from 2009 to
2013. Strain changes were observed by tangential
component in the station ARI. Squares represent
average in one-year window.
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