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Fig.1 Temporal change of eruptive activity after 2008.
Top: amplitude of infrasonic wave generated by
explosive eruption. Middle: Monthly number of
explosive eruption. Bottom: Monthly weight of
volcanic ash ejected from Showa crater.
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Fig. 2 Relation of monthly amount of deflation volume
associated with volcanic explosions in 2009 and
monthly weights of volcanic ash ejected from Showa
crater.
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Fig. 3. Relation of deflation volume associated with
volcanic eruption and weights of volcanic ash ejected
from Showa crater by the eruptions. Dots and gray
circles indicate explosive and non-explosive eruptions,
respectively.
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Fig. 5 Records of strainmeters. Explosive eruption
occurred at 21:14 on November 17, 2009
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Fig. 7 Temporal change of pressure source inducing
ground deformation

-70 4

-804 A Incompressive fluid
e
% Tangetial strain
e
5 90
%]

-100 4

Perfect gas
-110 T T T T T T T T T T T 1
0 10 20 30 40 50 60 70 8 90 100 110 120

Lapse time from 21:13:58 November 17, 2010 s
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Table 1 Prediction of final strain

N Residual «a 4Py VoSIV Fln?LlsS_rs)ln
10 3.14 950 0.045 -109.4
20 3.14 650 0.07 -96.6
30 3.03 700 0.06 -99.0
40 2.37 650 0.07 -96.6
50 2.19 650 0.075 -96.0
60 1.99 650 0.075 -95.9
70 1.80 650 0.075 -95.9
80 1.69 650 0.075 -96.0
90 1.63 650 0.07 -96.4

100 1.76 650 0.065 -96.9
110 1.64 650 0.065 -96.9
120 1.65 650 0.065 -97.0
130 1.65 650 0.06 -97.5
140 2.00 650 0.055 -98.1
150 231 650 0.05 -98.8
160 2.76 650 0.045 -99.5
170 3.00 650 0.035 -101.1
180 3.07 650 0.035 -101.3
190 2.99 650 0.03 -102.3
200 2.87 650 0.03 -102.3
N: Data number (1s sampling interval)

60

raw

n10

-80 -

-90 -

Strain (x107°)

-100+

-110 T T T 1
0 60 120 180 240

Lapse time from 21:13:58 November 17, 2010

Fig.9 Prediction of temporal change of strain by using
10, 50, 90, 130 and 170 data. “n10” indicates temporal
change of strain using 10s strain data from the
beginning of explosion.
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Prediction of Volume of Volcanic Ash Ejected from Showa Crater of Sakurajima Volcano, Japan

Masato IGUCHI

Synopsis

Amount of volcanic ash ejected by explosive eruption at Showa crater of Sakurajima volcano is
estimated by using initial strain record immediately after the beginning of the explosion. Extensometers
record extension strain in radial component from the crater and contraction strain in tangential one induced
by deflation of a shallow part beneath the crater. Deflation volume of the pressure source is proportional to
weight of volcanic ash ejected by the eruption. Final strain change is predicted by short-term strain change
after the beginning of the explosion by fitting a model of magma reservoir-conduit (Nishimura, 1998) to the
strain record. The magma reservoir is filled with perfect gas, which is ejected through a conduit after failure
of a cap-rock at the top of the conduit. The final strain is predicted with an error of 10% by using 1/6 data of

the whole contraction strain record.

Keywords: Sakurajima volcano, volcanic ash, ground deformation, magma reservoir, volcanic conduit
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