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Active Seismic Source Experiment in and around Sakurajima Volcano in 2013

and Comparison with the Experiment in 2008
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Synopsis

We conducted an active seismic experiment in and around Aira caldera in December
2013, five years after a similar experiment conducted in 2008 in order to detect temporal
changes of seismic structure beneath Sakurajima volcano and Aira caldera. We deployed
280 temporary seismic stations, 90% of which were at the same locations used in 2008.
Six explosions (S1 to S6) of 200 kg or 300 kg of dynamite were sequentially detonated
during the night of 5 December 2013. All of the shot locations expect S3 are less than 60
m from the 2008 locations. We undertook continuous seismic recording for 9 h during
the night: the obtained records contain both the waveforms excited by the six shots and
those from an explosive eruption and volcanic tremor. To evaluate the changes of
2008, we
cross-correlations of waveforms recorded at all of the recording stations that duplicated

subsurface structure beneath Sakurajima volcano since calculated

those of 2008. The most cross-correlations are equal to or greater than 0.7.

F—T—F: BRI, BRAVT T, ANTHERSE, WHRZL
Keywords: Sakurajima volcano, Aira caldera, artificial explosion survey, temporal

change
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Fig. 1 Locations of seismic stations and shot points.
Stars show shot points. Black and gray pluses
indicate 2Hz and 4.5Hz seismometers, respectively.
Yellow and open circles indicate ocean bottom
seismometer and accelerometers deployed by an
unmanned helicopter, respectively. Solid dots show
the permanent seismic stations of Kyoto University.

Photo 1 An unmanned autonomous helicopter and a
seismic instrument with a solar power unit.
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Table 1 Shot locations, the shot times and charge sizes.

2013 Shot location Shot time Charge 2008 Offsets from
shot or previous shots
Latitude Longitude Altitude Dep. Hour Sec 2012 North East
) ) (m) (m)  Min (kg) shot  (m) (m)
13501  31.747860 130.581663 15.4 60.0 2:17 0.4215 300 08S01 -1.6 1.8
13502 31.613220 130.625215 8.7 60.9 2:22  0.2910 200 08S02 —43.4 26.1
13S03  31.547918 130.680141 -9.9 40.0 2:27 0.8920 200 08S03 —149.6 -139.1
13S04  31.444291 130.751529 0.7 60.0 2:32  0.8355 300 08504 -16.0 -0.6
13505 31.569560 130.625200 3.2 70.0 2:07 0.4515 200 08S07 4.7 -1.8
13S06 31.603699 130.707241 -8.8 60.1 2:12  0.2270 200 08S06 3.0 61.8
13S07 31.606723 130.695537 79.6 10.1  1:07 0.3740 20 12811 33 7.7
13508 31.612469 130.683443 132.7 10.3  1:17  0.2000 20 12S07 1.7 -1.8
13509 31.608577 130.665146 303.2 10.1  1:22  0.6225 20 12S12 -0.5 1.1
13S10  31.607161 130.657897 317.0 9.9 1:27 0.1535 20 12811 -1.6 5.0
13S11  31.604963 130.638407 356.0 10.2  1:12  0.1750 20 12S14 0.1 0.7

The coordinates are based on WGS84. The altitudes are head levels of the dynamites. The depths are lengths from

ground surface to bottoms of the holes. The shots were conducted on December 5, 2013 JST.
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Photo 2 Seismic instruments deployed the 2013 active
seismic source experiment.
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Fig. 2 The shot records of the 2013 experiment for the shots 13S01 (a) and 13S04(b). Amplitude of each trace is
normalized by the maximum value. The reduction velocity is 5 km/s. Fans in the record sections show apparent

velocities, 2, 3,4,5, 6 and 7 km/s.

— 130 —



() , 2013/12/05 02:22:005 SO2RV:5 ks (b) | 2013/12/05 02:27:005 S03 RV:S ks

0
5 5
‘é“ o ]
= 10 E 10+
: g |
S 8
2 w
15 15
)H._ NPT Iniluh ll.d.hllllll,uan J_-JJ. |lIInII-J:.Ml1hLJ el
| IS 1 PRI 1 Y ' l]hu- T
R ar— -"--\.J luhujlld“h. Aol daion bl uul.h T
[ (ST m-udl Iy ..,.||hJ..|.“uu.l u.“ll,Lh.l.n
20 ++ 20 Jaiai if’.'.'.'l.‘{duﬂﬁ l.l::ﬂi H' l“]':.h' i'u'lI. i
| T 4k HLJL" Yy hah Py TV akmd &
T ‘il m a‘_u_lpl,
| r.xu.:u bt o gp - 'u-. :hm“
T T T T T T -r:.:::: 1.:' Uinh‘ﬂ' "'T‘ﬂ'h l"lfl-l. lLlr‘i‘l ‘rl dl“ ij'“
-101 2 3 456 7 8 910
Time (s) 1012345678 910
Time (s)
3 2km's
(c) 2013;12;05 02:07:00s S05 RV:5 km/s (d)0 2013/12/05 02:12:00s S06 RV:5 km/s
U , L L 1 - 1 - = ]
5 5

<k LE;,‘WAE' Rt ot |

Distance (km)
=

Distance (km)
>

15 &

'y
(3]

M i ;.'luhuo e l""-l..lihl (1MW BT o
20 e B 20
—1012345573910 -10 1 2 3 45 6 7 8 910
Time (s) Time (s)

Fig. 3 The shot records of the 2013 experiment for the shots 13502 (a), 13S03 (b), 13S05 (c) and 13S06 (d). Other
explanations are the same as in Fig. 2.
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