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The Repeated Seismic Survey 2012 in Sakurajima Volcano, South Kyushu, Japan
The Fourth Round
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Synopsis

The fourth round of repetitive seismic experiment in Sakurajima Volcano on
2012 and the analysis of compiled data set are presented. The repetitive surveys have
been carried out since 2009 after the pilot survey on 2008. Two lines, NS and EW were
deployed in the eastern foot and the northern flank of the volcano, respectively. The survey
lines include 14 shot points and 273 temporary stations, those are the same specification
as those of the previous observations. More than 90% of stations are placed at the same
points with the previous observations. Data retrieval was successful and 98.5% of stations
were retrieved. Reference seismograms are derived through stacking the single-year
seismograms and the differential seismograms are also calculated with the subtraction
of those single-year seismograms. Differential sections are derived from the differential
seismograms. Some systematic changes in reflectivity are found in the sections and deeper
changes below 3km in the depth are consistent with development of the edifice inflation.
Changes in the shallow part can be correlated with explosions at the crater and can alternate

in short cycle.
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courtesy of Osumi office, Road, Water and Disaster
Management Bureau, MLIT). Ash ejection is the
bottom panel (After Iguchi, 2012) . The broken lines

indicate the rounds of the seismic experiments.
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Fig. 2 The temporary seismic network of this project.
The solid circles are the regular stations, the open
circles are the expanded line in this round, and the
stars are the shot points. The contours are every
100 meter in altitude. The open circle A and the red
circle B are estimated pressure sources after Iguchi
et al. (2011). KT; Kita-dake, MD; Minami-dake, SY;

Showa crater. ARI; Arimura station
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Table 1 Shot points.

Shot time Latitude(WGS84) Longitude(WGS84) Surface

Shot point . Note
Day Time Deg Min Sec Deg Min Sec altitude (m)
KURE 2012/12/13  02:17:00.942 31 35 01.57920 130 42 05.26680 66.2 Cuurent:S1
KRKE 2012/12/13  00:12:00.192 31 35 27.42360 130 42 00.06840 89.1 Current:S2
JGKE 2012/12/13  01:13:10.368 31 35 42.46080 130 41 33.79560 102.7 Current:S3
UTOE 2012/12/13  02:07:00.396 31 36 03.23640 130 41 23.09640 123.9 Current:S4
UTKE 2012/12/13  02:12:00.671 31 36 13.05360 130 41 18.70440 136.3 Current: S5
KMME 2012/12/13  01:17:30.120 31 36 34.66440 130 41 07.59480 149.8 Current: S6
KOME 2012/12/13  00:17:00.782 31 36 44.83080 130 41 00.46320 144.7 Current:S7.
FKRE 2012/12/13  00:07:00.122 31 37 05.95920 130 40 38.93160 93.3 Current: S8
WIZE 2012/12/13  01:33:39.103 31 37 38.08560 130 40 34.74840 33.3 Current:S9
UR2E 2012/12/13  01:22:01.056 31 36 13.42080 130 42 26.12520 35.6 Current:S10
URNE 2012/12/13  00:23:47.936 31 36 24.09480 130 41 43.63800 91.3 Current:S11
SHRE 2012/12/13  00:26:58.510 31 36 30.89160 130 39 54.48600 314.9 Current:S12
FTME 2012/12/13 01:26:58.576 31 36 25.83360 130 39 28.23480 328.0 Current:S13
KBNE 2012/12/13  02:21:58.408 31 36 17.86680 130 38 18.24000 368.4 Current:S14
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Fig. 3 Relative distrubution of the shot points respective to 2009's in each site. The origin of the each

panel is the 2009's shot point.

Table 2 Station list. New and relocated stations are listed.

Latitude(WGS84)  Longitude(WGS84) Altitude

Deg. Min.  Sec. Deg. Min. _ Sec. (m)

MO001 31 36 08.4960 130 38 07.5840 255 New station
M002 31 36 10.4040 130 38 02.9040 215 New station
MO003 31 36 14.5080 130 37 58.0080 192 New station
MO004 31 36 10.5840 130 37 51.3840 190 New station
MO005 31 36 05.0040 130 37 47.2080 192 New station
MO006 31 36 01.5840 130 37 44.5080 189 New station
MO007 31 36 00.6120 130 37 36.5160 157 New station
MO008 31 36 01.1160 130 37 28.4160 129 New station
MO009 31 36 01.4040 130 37 22.5120 110 New station
MO10 31 36 01.8000 130 37 20.6040 105 New station
MoO11 31 36 01.0080 130 37 19.0920 110 New station
MO12 31 35 59.3880 130 37 16.7160 87 New station
MO13 31 36 00.6120 130 37 09.9840 75 New station
MO014 31 35 57.0840 130 37 10.2000 69 New station
MO15 31 35 544920 130 37 06.0960 58 New station
MO16 31 35 557880 130 36 58.6080 45 New station
MO017 31 35 544920 130 36 54.0000 36 New station
MO18 31 35 544920 130 36 49.1040 28 New station
MO019 31 35 56.7960 130 37 44.6880 180 New station
M020 31 35 542040 130 37 42.3120 181 New station
MO021 31 36 03.8880 130 38 09.8160 305 New station
X100A 31 37 15.7235 130 40 41.3047 85 2m northward shift from the previous year's
X122A 31 37 432339 130 40 39.7044 19 The same location as 2009's

X120A 31 37 40.3950 130 40 36.9847 25 The same location as 2010's

X094A 31 37 08.0716 130 40 43.9027 95 Elevated c.a. Im from 2009's by accumulation
X095A 31 37 08.1762 130 40 42.2727 94 Elevated c.a. 2m from 2009's by accumulation

Station Note
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Fig. 4 The shot records of the 2012 experiment along the lines NS (KURE-WIZE) and EW (KBNE-UR2E). 2-8Hz
band-pass filtered. Fans at the right of sections indicate apparant velocities, 8, 4, 3,2, 1,5, 1, and 0.5 km/s.
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Table 3 The statistics. The amplitude ratio to the 2009's shot records, the annual variations of correlation to the 2009's
seismograms, and the annual variation of correlation to the reference seismograms. Amplitude ratios at UR2E are calculated

with respect to 2011's ampitude and are enclosed with brackets.

Shot Amp. ratio to 2009 (2-3s, 1.5-3km, rms) Correlation to 2009 Correlation to the reference.

2008 2010 2011 2012 2008 2010 2011 2012 2008 2009 2010 2011 2012
KURE 0.54 0.8 0.67 0.67 0.63 0.79 0.49 0.57 0.69 0.91 0.92 0.74 0.71
KRKE - 1.03 1.35 1.42 - 0.88 0.70 0.56 - 0.83 0.85 0.72 0.54
JGKE 0.68 1.18 1.33 1.20 0.34 0.74 0.61 0.67 0.55 0.81 0.84 0.82 0.76
UTOE - 1.07 1.02 0.92 - 0.79 0.69 0.70 - 0.88 0.90 0.84 0.81
UTKE - 1.09 1.94 1.10 - 0.86 0.74 0.80 - 0.89 0.93 0.82 0.82
KMME - 0.99 1.02 1.14 - 0.84 0.83 0.81 - 0.94 0.93 0.93 0.83
KOME 0.37 1.64 1.37 1.37 0.45 0.81 0.80 0.80 0.37 0.89 0.95 0.94 0.83
FKRE 1.49 0.88 1.68 0.99 0.52 0.75 0.25 0.33 0.49 0.32 0.36 0.69 0.31
WIZE - 0.79 0.49 1.39 - 0.54 0.33 033 - 0.83 0.89 0.71 0.43
URAE 332 1.17 - - 0.20 0.89 - - 0.46 0.87 0.90 - -
UR2E - - [1.00]  [1.021] - - 0.26 0.23 - - - 0.29 0.29
URNE - 1.06 1.02 1.23 - 0.86 0.76 0.73 - 0.93 0.93 0.90 0.78
SHRE 0.89 0.98 1.23 1.33 0.40 0.71 0.73 0.67 0.76 0.80 0.82 0.73 0.65
FTME - 0.82 0.47 0.84 - 0.90 0.63 0.83 - 0.96 0.96 0.63 0.82
KBNE 0.74 1.22 1.12 1.56 0.51 0.67 0.58 0.59 0.71 0.75 0.90 0.81 0.86
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Fig. 5 Continued. Line EW.

— 213 —



UTOE 2012diff  0.81
- . .

UTKE 2012diff  0.82

KURE 2012diff 071 KRKE 2012diff 0.54 JGKE 2012diff 0.76

FKRE 2012diff 0.31 WIZE 2012diff  0.43

i
i
[

il
N
T

I
e
i
f

8.0

4.0

N 3.0
0.51.01.5 2.0 (km/s)

8.0
4.0

30

05101520 (kms)

Fig. 6 The differential seismograms for 2012's seismograms along the lines NS (KURE-WIZE) and EW
(KBNE-URNE). The values at the shoulder of each panel are the correlation coefficient of the rightmost

column in Table 3.
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Fig. 9 The differential seismic sections along the profile EW(W) on the top row and their interpretation on the basis

in Fig. 10 are the bottom. The orange boxes represent enhanced reflections and the purples are decayed events in the

bottom panels. CDP spacing is 37.8m.
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Fig. 12 Sequences of volcanic events and the
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