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Active Seismic Source Experiment in Sakurajima Volcano in 2019
and Comparison with the Previous Experiments
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Synopsis

We conducted an active seismic experiment in Sakurajima volcano in December 2019,
three years after the similar experiment that was conducted in 2016. We deployed 185
temporary seismic stations, most of which were installed at the same place as in 2013 and
2016. Eight and two explosive shots with 20 and 100 kg charges, respectively, were
detonated in December 5, 2019. The 2019 shot locations differ from 0.4 to 12 m from the
corresponding previous shot locations. We successively observed the all explosions
during nighttime nine hours continuous recording. We examine reflection phases on the
seismic records that obtained by the previous and 2019 experiment to detect temporal
change of subsurface seismic structure beneath Sakurajima volcano.
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Keywords: Sakurajima Volcano, artificial explosion survey, seismic records, reflection
phase, temporal change
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Fig. 1 Locations of seismic stations and shot points.
Red stars show shot points. Large and small ones have
charges of 100 and 20 kg, respectively. Blue circles
and invert triangles indicate the locations of 2Hz and
4 .5Hz seismometers, respectively.
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Table 1 Shot locations, the shot times and charge sizes.

Shot Shot location Shot time Charge Shot
point Latitude Longitude (°)  Altitu Depth  Day Time (kg) number
©) de (m) hh:mm:ss.sss
(m)

NJRE 31.569546 130.625226 65.6 21.0 2019/12/5 01:02:00.558 100 S1
AR2E  31.547911 130.680143 14.8 21.0 2019/12/5 00:02:00.373 100 S2
NABE 31.582408 130.690849 140.6  6.38 2019/12/5  02:11:59.778 20 S3
KURE 31.583881 130.701447 67.1 6.37 2019/12/5 00:07:00.031 20 S4
KBNE 31.604964 130.638396 369.1 6.50 2019/12/5 00:22:00.323 20 S5
FTME 31.607176 130.657837 329.1 7.00 2019/12/5 01:17:00.346 20 S6
SHRE 31.608616 130.665173 315.8  6.50 2019/12/5 00:12:00.903 20 S7
KOME 31.612449 130.683448 1459 7.00 2019/12/5 01:12:00.878 20 S8
URNE 31.606763 130.695453 923  6.33 2019/12/5 01:36:59.734 20 S9
UR2E  31.603719 130.707298 37.0 6.41 2019/12/5 01:07:00.101 20 S10

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.
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Fig. 2 The relative locations of the shot holes. The reference locations of shots NJRE and AR2E are the 2008’s
locations (Iguchi et al., 2009). The reference location of shot NABE is the 2009’s location (Tsutsui et al.,
2010). The reference locations of shots KURE, KBNE, FMTE, SHRE, KOME, URNE and UR2E are the
2012’s locations (Tsutsui et al., 2013).
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Fig. 3 The shot records of the EW reflection line of the 2019 experiment. Amplitude of each trace is
normalized by the maximum value. Positive polarities are painted. Each trace is filtered with a band-bass

of 2 to 8 Hz. Two fans show apparent velocities.
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Fig. 4 The shot records of the 2019 experiment for the shots NJRE, AR2E, NABE and KURE. Amplitude of
each trace is normalized by the maximum value. Positive polarities are painted. Each trace is filtered with a

band-bass of 2 to 8 Hz. A fan shows apparent velocities.
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Fig. 5 Detailed annual seismic records. (a)
seismic records obtained at station X087B, which
is located 3.5 km east from shot SHRE. “A”
indicates clear arrivals that correspond to
reflection from a depth of 6.2 km (Tsutsui et al.,
2016). Large-amplitude arrivals after 4 s indicate
arrivals with a low apparent velocity (see Fig. 3).
(b) Near-field seismic records were obtained at
station X040B, located 0.05 km form shot SHRE.

— 104 —



o AR2E Nov. 2008 _Dec, 2013

Y
v

: Wg%: LR
o 3 M’ 3 |
: = ,»»5..,_-:’ :
£ FeoiBr 2
2 4 "tgl"""% 40
© g 23 =
— -T:‘"»gé;rm R :
b Rm s | | e
] 2
5 3% 5 ok
e
R
|
6 T

Dec. 2016 W _ Dec.2019 E
ST TR

g

T

o
¥

"};
¥

IR
;

oy

Eh

i

Y
A

(Lt
i

0y
)
ki

e

°
!
&

-4 -2
Distance (km)

Fig. 6 The shot AR2E records of the EW reflection line in 2008, 2013, 2016 and 2019. Amplitude of each
trace is normalized by the maximum value. Positive polarities are painted. Each trace is filtered with a
band-bass of 2 to 8 Hz. Magenta hatch shows the location distance and lapse time where clear arrivals are
seen in the records of 2016 and 2019. No clear arrival is seen on the hatch window in 2008 and 2013.
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