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Seismic Velocity Imaging below Aira Caldera
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Synopsis

We obtain a three-dimensional seismic velocity structure below the Aira caldera at a
depth shallower than 45km, southwest Japan, applying seismic tomography inversion
method to analyze 16,110 P-wave onsets and 11,838 S-wave onsets of natural earthquakes
observed by 45 seismic stations, and 3,121 P-wave onsets generated by artificial
explosions. An anomalous zone of low S-wave velocity is discriminated at depths from
12 km to 22 km below the center of the Aira caldera. The High Vp/Vs zone below SW
part of Sakurajima at a depth of 35 km may be related to the occurrence of deep low-
frequency earthquakes.

F—T—F: BRILF T, WEEGHEREE, ~ 7~y
Keywords: Aira caldera, seismic velocity structure, magma chamber

LI GNSSERITH % X10-12 kmfFITIT IR 23 BLH &

LTV 5 (Iguchi, 2013 ; Hotta et al., 2016) .

R VT ZIX RSB AL AL E T S A P20 BAONT I D OMEOMERE - BEIX, HhAT I F
km, FAE20 kmD LAV & b o 72k (LPE O [ L WCBWT 7 ~vOBFEMPETLTWVDEH O LER

T, BRAINT T ORGEOEKE SNDDIEHK2.97 ERhTwb (Iguchi, 2013) .

FRICTHD (BEF,2002) . IRV NAVT ZEZICIEN ﬁAEﬁ/V??ODi&T%LO)ﬂﬁéﬁ?ﬁE’J@ﬁ ﬂﬂ%i@«lﬁ

DRAE XL (Fig. 1) OIEBNIBEANANT I T Sobb. WRAINT I TEBEATD
DO~ T ~vDERB IO EBEHERBEERHD Z & ﬁ%Té_&ﬂhmmhwm;mm'M,

DHE S TWA. Omori (1920) 137K AEMI T4 D fk <~ < DFEEEZTRE L TWS. 200841171
s B 1914414 5 R IEME KT o Hg R o0 ol 13

T NTHUBERE (R0 - fl, 2009) 7 —X % AT,
WRAINLT IHREICH D Z L &R L. 72, Mogi Miyamachi etal. (2013) IZEIHEIC LV EZ4kmE T
(1958) 1% Z D MU L FICHuNEIRE TRE T V% OPP OB FHEHBEZHE L T D 03, 4kmLlE
i@)ﬂb, IHEATROVES 2 VT T P REE S 10 km O EREE T S 20T o T, IriE o &
- RIEMUK, BEE THER L TV 5 M IRF 2 FH N 72 B JUN 0D M 7R 6 0B A S R AT (Allanis et
ﬁ%t@ﬂ EPFITEARIC10 km OB SICERED & al, 2012) TiX, BBE I /LT T T ES20 kmffiic

77 Bk

nNTnWb (FlziE, Yamamoto etal,2013) . —J, Vp/Vstb O & W RIS B S 7= 28, o fiEre )



N32.0° —

N31.5° —

—
. 0 10 20 30km
N31.0 I ‘

E130.0° E130.5° E131.0° E1315°

Fig. 1 Map of seismic stations. Red and solid squares
indicate permanent and temporary stations operated by
Disaster Prevention Research Institute, Kyoto University,
respectively. White square stations were observed until
2018. Solid circle stations are operated by National
Research Institute for Earth Science and Disaster

Resilience.
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Fig. 2 Hypocenter distribution of 431 events used for

tomography inversion analysis.
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Fig. 3 Results of a checkerboard test. Velocity distribution
models at depths of 5 km, 10 km, 15 km, 20 km and 25km
are shown in the left side, and inversion results of P-wave
velocity (Vp) and S-wave velocity (Vs) are in the center

and the right sides, respectively.
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Fig. 4 Results of tomography inversion of P-wave velocity
(Vp) and S-wave velocity (Vs) and Vp/Vs ratio in the
depths of 1 km, 5 km, 10 km, 15 km. Gray area indicates
RDE less than 0.6. Symbols  “Wa” , “O” in Depth=10
km, “LS” and “O” inDepth=20 km, show Wakamiko
caldera, pressure source (Hotta et al., 2016), low S-wave

velocity zone and LS in the depth of 20 km, respectively.
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Fig. 5 Results of tomography inversion of P-wave velocity
(Vp) and S-wave velocity (Vs) and Vp/Vs ratio in the
depths of 35 km and 45 km. “O” indicates high Vp/Vs.
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Fig. 6 Vertical cross sections of P-wave velocity (Vp) and
S-wave velocity (Vs). (a) S-wave velocity image at a
depth of 15 km. (b) Vertical cross section of E-W
direction in (a). (c¢)  Vertical cross section of N-S

direction in (a).
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Fig. 7 Results of tomography inversion of P-wave velocity
(Vp) and S-wave velocity (Vs) and Vp/Vs ratio in the
depths of 0 km, 4.5 km, 9 km, 13.5 km, 18 km, 22.5 km.
Gray area indicates RDE less than 0.5.
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