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Hypocenter Distribution of an Earthquake Swarm that Occurred on August 2015 Beneath Sakurajima

Volcano Using Seismic Amplitudes

HHETRA - FEOIEAN - 4 SR
Haruhisa NAKAMICHI, Masato IGUCHI and Takeshi TAMEGURI

Synopsis

A rapid ground deformation associated with an intense volcano-tectonic (VT)
earthquake swam was observed on August 15, 2015 at Sakurajima Volcano. We applied
the amplitude source location (ASL) method to estimate 250 hypocenters of the VT
earthquakes. We estimate site amplitude factors using regional earthquakes and the coda
normalization method. Vertical component velocity seismograms were corrected with
the site factors and converted to the RMS amplitude for input of the ASL method. A plot
of the residuals for a hypocenter by the ASL method shows that horizontal locations are
well constrained compared to the depths. The epicenters of the VT swarm distribute in
and around the dike source, which is estimated by geodetic measurements. The
epicenters are also located around northeastern and south-western tips of the dike. The
depths of the earthquakes are poorly constrained. The temporal change of the hypocenter
distribution is weakly seen. The epicenters are concentrated close to the dike at the first
3 hours of the swarm, after that the epicenter distribution spreads from the dike source to
the north-east and south directions.
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Fig. 1 Continuous seismogram of vertical component of a short-period seismometer at station AR1 in the period
from 6AM on August 15, 2015 to 6AM on August 16, 2015.
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Fig. 2 Seismic stations at Sakurajima volcano were
used for this study and are marked with solid pluses.
Stations with gray pluses did not operated during
the day. Red circles show the active craters.

LT o THUR I IC5-9Hz O H lliE 7 1 L &
~’E75@ﬁ'_ iz, —J7, MEFSRESFTEO
HGOHARIZ K> T, MR OBIERE (VA MF
PE) BERRDZENMBNTE Y, ASLIE#EAICH
TeoTE, A4 MMEORHIENRMNETHD. £ T,
o— X IE#ALE (Phillips and Aki, 1986) % W T

— 397 —



129°E 130°E  131°E  132°E  133°E
1 1 g = - 34°N
. - 33°N
1 - 32°N
*
| 5 %
f* ° 4= s % *
- O y* * **ﬁ%
e
1 SR 4 30N
* ok, A AKX
o ek Kk
* . *ﬁ*%
. . —k —L 29°N

T T T
0 20 40 60 80 100 120 140 160 180 200
Depth (km)

Fig. 3 Hypocenters of regional earthquakes used for
estimating site amplification factors.
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Fig. 4 Example of a time window used for RMS
calculation of a volcano-tectonic earthquake at
station AR1.
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Table 1 Coda amplification of seismic station on

Sakurajima with respect to station ARI1.

S Amplification  Standard Number
factor deviation of data
AR1 1.0 none none
ARS 1.122 0.294 63
ARIN 1.034 1.175 49
HAR 0.729 0.812 37
HIK 7.365 5.838 122
KAB 1.067 0.880 54
KOMN 1.207 1.496 43
KURN 1.692 2.484 57
OKO 4.834 19.346 48
V.SFT2 1.447 1.053 68
V.SKA2 1.974 1.158 76
V.SKD2 1.075 0.953 51
V.SKRB  52.702 114.890 119
V.SKRC  3.494 1.553 104
V.SKRD 3.143 2.618 97
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Fig. 5 Estimated hypocenter of a VT earthquake on
10:47 (open star) and distribution of normalized residual.
Thick white lines show boundaries with a residual less
than and equal to 0.27, which corresponds to the 95%

confidence interval estimated from a F-test.
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Fig. 6 Comparison of the hypocenters between the
ASL method (red stars) and the ordinary method
(open stars). Solid rectangle shows the location ofthe
dike, and thick black line represents the top of the
dike (Hotta et al., 2016).
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Fig. 7 Hypocenters of VT earthquakes of the swarm
on August 15, 2015. Solid rectangle shows the
location of the dike.

— 399 —



FINERMEZ R L, BEKRBHFICL>TERNOE
EEZTCND. BIRIIF A 7 ONLEE FELICHA L,
A7 OIRSEN LRI E, XA 7 OFERND
FHEICILN > TW5b (Fig.7) . £72, iz en
NIUTEE AT S EBRA A L TWA. Fig. 8ICE
TROWZE (b & 779, Fig. 8O AR _E 237 b,
F 0T X A5 4 & Wi s 1 2 RERT AR E & B & R,
BERHE S RAERMB L2 TR A2 5 3 FERTRE L7
10K T H A 7 BRI ERD S L TH DR
(ZNEAT—VIET D), 10ELRBITERITS A
7 LB S, R L O B S 5 A
MLTHBY, BREOIEKRNALND (ZhE AT
—VIET5) .

WIZ, BRI MR EB OLE( & kT 5 &,
AT =VIMBUSNERSMPIER L T2Z A I 7%
10KF27 43 B TFig. 90 EROMEMFHOE/{D b L v
RRAETEZEALILTIT—8T 5. 7=, BHEL
ARLIZ %9 2 B A ARIN (1UTE X Y M) & V.SKRB
(LUTE X v ALPEH) oY 4 M HIER O SHENR O L
B % Fig. 90 FIIZ <7 . A7 —JTTIZARIND FE 5t
RIE2N05~1IC i LTV, AT —VIITIEH03
~09E L MHAIT B, AT —VITIEER & ARIN
DOEREL BRI L ARIOHERHIFRRE CTH D &R S
Non, A7 —VITIEEREARINO BT E R &

31°36N

31°34N

°

Depth (km)
o
Depth (km)

IS

>
£

4 6 8 10 12 14 16 18 20 22 0
August 15, 2015

Fig. 8 Spacio-temporal distribution of hypocenters of
VT earthquakes of the swarm on August 15,2015.
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Fig. 9 (top) Record of a water-tube tiltmeter at station AR1.

The tiltmeter directs to the crater of Sakurajima. A turning

point of the deformation is found at 10:27AM. Stage 1 is the

period before the turning point, while Stage II is the period

after the point. (bottom) Relative amplitude ratios of

stations ARIN (blue diamond) and V.SKRB (red diamond)
with respect to station AR1 (gray diamond).
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