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Repetitive Seismic Survey 2013 in Sakurajima Volcano, South Kyushu, Japan. The Fifth Round
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Synopsis

The fifth round of repetitive seismic survey in Sakurajima volcano and a qualitative
forward modeling of the annual variation in reflectivity at the depth 4.9km are described.
The seismic survey has been conducted on December 2013, as a round of repetitive
seismic project since December 2009. The seismic survey includes six shot points and
74 temporary stations. The deviation seismic sections are obtained and the profile shows
that there are significant variation in the horizons at 4.9km depth and 8.0km depth. A
qualitative forward modeling of the horizon at 4.9km depth is discussed on the basis of the
compiled deviation profiles for five years. A sandwich layer model is introduced and its
parameter study suggests that the annual variation of the relative reflectivity may explained
by decreasing of both density by several percent and velocity down to 80% in the sandwich

layer of several tens meter thickness.
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Fig. 1 The seismic lines. The black solid circles represent 74 seismic stations and the red asterisks are 6 shot

points of the 2013 experiment, which deployed along the line EW. The gray solid circles are the seismic stations

along the line NS in the 2012 experiment. The orange colored zone is "Hot zone" which presented by Tsutsui
et al.(2013) for Skm depth. The open box AVOT marks a tilt meter station which operated by MLIT. The open

circle A and the red solid circle are the subsurface pressure source presented in Iguchi et al (2013). Their depth

are also labeled at the pressure sources. KT: the summit Kitadake, MD the summit Minamidake, SY: Syowa

crater.
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Table 1 Shot points.

suriace

Shot Shot time Latitude (WGS84) Longitude (WGS84)

Charge

. Altitude (ke) Note
point Day Time Deg Min _ Sec Deg  Min Sec (m) size (kg
UR2E  2013/12/05 02:12:00.227 31 36 13.3164 130 42 26.0676 36.6 200 Current: S6
URNE 2013/12/05 01:07:00.374 31 36 24.2028 130 41 43.9332 91.6 20 Current: S7
KOME 2013/12/0501:17:00.200 31 36 44.8884 130 41 00.3948  144.6 20 Current; S8
SHRE 2013/12/05 01:22:00.623 31 36 30.8772 130 39 54.5256 314.6 20 Current: S9
FTME 2013/12/05 01:27:00.154 31 36 25.7796 130 39 28.4292 328.6 20 Current: S10
KBNE 2013/12/0501:12:00.175 31 36 17.8668 130 38 18.2652 367.6 20 Current: S11
Table 2 2013 stations.
2013 Re-installed stations
X079A X081A X082A X083A X084A X085A X086A
X001B X003B X004B X005B X006B X007B X008B X0098B
X011B X012B X013B X014B X015B X016B X017B X018B X019B
X0208B X021B X022B X023B X024B X025B X026B X029B
X030B X031B X032B X033B X034B X036B X038B
X040B X042B X044B X046B X048B X049B
X0508B X051B
B099 B100 B102
B201 B203 B205 B207
X061B X063B X065B X067B X0698B
X071B X073B X075B X077B X0798B
X081B X083B X085B X087B X089B
X091B X0928B X093B X094B X095B
74 stations
KOME URAE/UR2E URNE
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Fig.2 The shot holes in the each site during 2008 to 2013. The crosses are the relative locations of the shot holes.
"2013" labels The shot locations are concentrated within 0.02km except for URAE/UR2E. The site URAE/
URZ2E presents both sites separated 0.06km in the same panel. The shot point URAE had been used until the 2010

experiment, then UR2E have been used since the 2011 experiment. The origin of each panel correspond to the 2009's

shot hole.

— 141 —



SHRE

FTME

KBNE

Apparent velocity

URNE URZ2E

KOME

Apparent velocity
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Fig. 3 The shot records.

velocity fans are shown.
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The annual shot records for the shot SHRE from 2008 to 2013

Fig. 4 The annual variations of the shot records.

and the velocity fan are shown. The display style is the same as Fig. 3. Two red curves in each shot record are the

reference travel time curves for the reflectors R4.9k and R8.0k.
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Fig. 5 The annual variation of the seismogram. The annual seismograms at the distance 0.13km (the station X081A)

from the shot KOME. The right and the left boxes marks the time windows for the reference rms amplitude A, and

for the target rms amplitude A, for the horizon R4.9k.
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Fig. 6 Data processing. (a) presents whole data processing. (b) shows differential processing of seismograms.
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Fig. 7 The deviation profiles for 2008 to 2012. The deviation profiles and the reference profile are shown. The

orange and red ellipsoids mark the significant horizons R4.9k and R8.0k in the reference profile, respectively.

Color code in the deviation profiles are presented in the succeeding figure.

Deviation Difference Reference

[2011 Dev] [2011}-[Ref] [Ref]

Enhanced Shifted

Fig. 8 The schematic illustration of the derivation and the

Decayed

legend of the deviation profile.  Red, yellow, and brown
colors in the deviation profiles present increase, neutral, and
decrease in the reflection intensity from the average level.
Alternative pattern of red and brown describes migration of

a reflection event.

(@)

Fig. 9 The location of the significant deviation of the
seismic reflection. (a) Location map. The thick line
represents the profile. The orange and red markers describe
the significant deviations in R4.9k and R8.0k, respectively.

(b) Schematic image of these horizons.
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Fig. 10 The chronology of the intensity of the horizon R4.9k and other observations. (a) presents explosions at
the crater, which compiled by JMA. (b) is drift-free tilt record at AVOT which is operated by MILT. (c) shows
annual variation of the relative intensity Arms of the horizon R4.9k at 0.13km from the shot KOME.
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Fig. 11 The sandwich model and effects of its parameters on relative reflectivity. (a) shows the schematic illustration

of the model. (b) presents thickness effects for various density in the sandwich layer. (c) presents density effects for

various thickness. (d) describes velocity effects for various thickness. Red horizontal line in each graph marks 30%

increase of the reflectivity.
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(a) 2008

(c) 2010

MD KD

Fig. 12 Schematic illustration of development at the horizon R4.9k during 2008 to 2013 with the reference profile by
Tsutsui et al.(2013). (a) 2008, (b) 2009, (c) 2010, (d) 2011, (e) 2012, and (f) 2013. The orange ellipsoids represent the
reflectors R4.9K and R8.0k. Color density of the ellipsoid represents reflectivity at R4.9k. Developing phase during

2008 to 2011 and succeeding decaying phase after 2012 are shown.
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(f) 2013

Fig. 12 (Continued.)
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