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Estimation of Hypocenters of Earthquakes Associated with Rapid Magma Intrusion into Sakurajima
Volcano in August 2015 Using Seismic Amplitudes
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We estimated 250 hypocenters of earthquakes that occurred on August 15, 2015 beneath Sakurajima Volcano,

southwest Japan by using the amplitudes source location (ASL) method. A plot of residuals for a hypocenter by the

ASL method shows that horizontal locations were well constrained compared with the depths. The epicenters of

the earthquakes distribute in and around the dike source which is estimated by geodetic measurements. However,

the depths of the earthquakes are poorly constrained and widely distribute at -1 to 6 km below sea level. The

temporal change of the hypocentral distribution is weakly seen and should be carefully examined.

1. [ZL®IZ

ILME R AZ AR U Ck LT 5 CREFEHIE 23k =
HZETEIHMOENTWD, BAREERD 7 —
AHHHITWD., BB OB AP ITAEE
BLXOBH L BT/ E WA, BERFERGE RO BE
BILOHERRELI D, Z0OMERENE
RH T IR, WIBNVRERL Z T R E
TIX, OB HEISENN ©— 7 ORFIZIE AL
X DB ERII D72 5. £, kilk
HED S W HIENBZERF L O FE ALY 13K 5 Tld /e
V. 2T, KILOBEFRHIER IS DU THIEh R R
AR BRWEFRRELBR T LMLEN DD, £
D=8, KINZIBWTIRIEZ W= B (UL
T ASL #EE92%) BRALNTEZ (21X
Kumagai et al., 2013) .

2015 4F 8 H 15 HITREE TSIV THREE 72 it 22
Eha o e HENREL, v/ ~vHAAL XY
N CHo= LR STV 5 (Hotta et al., 2016).
REFE MR O FE) 2 D 72 BRI E RS R IR IC
Bl (2016) IZTHELTWD. £Z T, A
TR 2 VT BIRREE R R A R T,

2. T4 LRRIRHEE ik

ABFIETIL, PIRBIERT, BT, EsimE
DR OMEBLIR 14 EHTOHHY ETEME
WRT —F 2Rz,
ASLIETIE, B FIAIC X 6§ HE OHRIE ) E

PEN S OB BT 2 E WHIREE LTS,

CORGENE, KILHE R K ORI ERE 2 B8 L

7o BB Eh R R D, AL SHz DL oo JE
MTHRY > TWVDHZLERHERENT VD

(Kumagai et al., 2011). % Z C, A2 TIIHE
WHAZ 5-9 Hz OHFIGER 7 4 V¥ — & i LTz, —
U, MR E ST O o Mzl ko T,
MRS OHERFE (A MRpE) R 5035 5
NTEY, ASLIEBEMIZ Y=o TiX, A N
DWHENVETHD., £ T, a—FEHILIE
(Phillips and Aki, 1986) 2 TH A MMHIEEZ KD
7o, JUNH G JED (E128.3~133.3°, N29~34°, %
S 10~ 600 km) @ 2012 4 4 H 225 2016 43 HIT
A LT 140 80 M4 DL EOHE 2 - CHliIEE
BRI,

ASLIETIXBRME L7V v R —F 1 CTHEE
THN, 7 Uy NERERH %2 K EEF IR 2K
Z 1 o8 — 9 5 4 B (E130.58~130.73° ,
N31.53~31.63°) DO E-1~6 km ([ZREL, KFEJ
[LZ 0.001°f R, RS HFAIZ 0.1 km MRREIZZ U >
NAELE L7z, Z OHANIC, BEEMFEOER &
<~ 7w B AA XY NEEO R E) Y — A (Hotta et
al., 2016) BEEND.

ASL EOEAIZH 7= - T, WETEE Q=50, Ff
MR 10s Z /-, FEf %8 T o RMS R % ASL
EoTF—2L L. 7V y Ko BllRO S i
BFZ2ZE L CHEERONERZ 7 FESE25R, &
REFHREICIX 2 180 O IR E A& 2 s
r—A1TiEVs=144km/s T, 77— A2 TlI Vs =
2.13 km/s & L7, 7 — R 1IZBEERFSE (203
205 - fth 2016) RXBITORFETHOLNA TS



1E(Vp=2.5km/s, Vp/Vs=1.73)TH VY, r—A 2
I Tsutsui et al. (2013)(Z & 5 2008 4= A T HEREA
WL DEROESHENHIES 6 km O P L
DO IMEFHEVp = 3.7 km/s)IZ Vp/Vs = 1.73 Z 1K
ELTETHD.
BERHIERAE Y B o 1 B2y O BRIt
LT 1 BT STA/LTA @ RMS {EIEL T R U 4
—L, 4 8L ETRY T —RENo 2551 14 48
DT —HIZTASLIEIC X DatE AT~ 72,

3. RER L

WEERESS 77— 2 1 & 2 12O\ THI bR 500
% Fig. 117" T. 7 — A 1ITHAT 202355
0.5 AR OFIANIN. 72771, W & bIHES
WUZIRN > T Y, BIFRHEEIZB W TR OFK
NHEWZ L2 RL TS,

31°38'N
31°36'N

31°34'N

130°36'E  130°38'E  130°40'E  130°42E  130°44E 0 4 6

Depth (km)
0
3
=2
<
= 0.0 05 1.0
84 Normalized Residual

31°36'N

31°34'N

2

o1
T

130°36'E  130°38'E  130°40'E  130°42E 130°44E O 2 4 6

Depth (km)

0.0 05 1.0
Normalized Residual

Fig. 1 Spatial distributions of the normalized
residuals. (a) Case 1. (b) Case 2. The dashed lines
cross the location with the minimum residual and

show the locations of the cross-sections.
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Fig. 2 Comparison between the hypocenters by ASL
(red stars) and the ordinal methods (open stars).
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Fig. 3 Hypocenters by the ASL method. The
rectangles show the locations of the dike source by
Hotta et al. (2016).



