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Construction of three-dimensional seismic wave-speed structure for reproduction
of seismic waveforms

Miyoshi, Takayuki
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The three-dimensional seismic wave-speed structure was constructed by
waveform inversion. Forward and adjoint simulations by large parallel computing were performed
iteratively 16 times in order to infer the structure beneath the Kanto region using displacement
waveforms of the period range of 5-30 sec. The new model reveals several anomalous areas with
extremely low shear wave-speed in comparison with those of the initial model. These areas were found

to correspond to geological features, earthquake sources, and volcanic regions. The final model
better reproduced the observation than the initial model.



Web
158
5-30 S/N

SPECFEM3D Cartesian Peter et al. 2011 GJI

Matsubara and Obara 2011 EPS
VR

Liu and Tromp 2006 BSSA

158



138°E 139 140 141 138°E 139 140 141 138°E 139 140 141
~ B "X O 37
’ ‘.A A':T N
A

36

35

Depth 5.0 km

T Vs E— T Vs m=r— T dInVs
3.0 33 3.6 [km/s] 30 3.3 3.6 [km/s] -20-10 0 10 20 [%]

Fig.1 5km S m00 m16

Miyoshi et al.(2017 PEPS)

158
Matsubara and Obara 2011 EPS
F-net
256CPU Flat MPI
F-net
P 0.8
5-30
20-30 10-30 8-30 5-30 16
6720
62,000
5-30
20-30 10-30 8-30 5-30
S
p S
S
10km 40km
1 Fig.2

F-net

Fig.



—_
Q
~

L e KNY 119

€ [
3 / /
‘o 200 - -
2 FUJ1.12
s F e\ e | 5 TTO 2.31
2 A L A e 12199
B F I 77
c [/ [
8 A L A Ay SGN 1.60
3 S s
|_Asi273
\ ‘120 0 ‘ 6I0 1&0
Time [s]
3 r “‘s“‘ A KNY 130
= L | o A A FUJ 245
£ | SN N ARl
8 | [ P/
S 200 ——""W"st . L L A AR AR SON 292
2 /
5 I [/ I
E -—r\fwéo\M ’\M\DWMM#—- ONS 3.61
£ L/ L
"%100 __,\_\A/\,V_— _—'\-J/\Nw—' | Asi8.06
-_.‘J\//V.Q‘ﬁ. [ -_.;M. [ |TSK9'823
0 60 120 0 60 120
Time [s] Time [s]
Fig. 2
10°m  (a) 2007 6 2
b 2012 2 19 Mw4 .9
al . (2017 PEPS)
Vp Vs
SPECFEM3D GLOBE Flat MPI 600
10-150 2
Vp Vs
200
1

Takayuki Miyoshi, Masayuki Obayashi, Daniel Peter, Yoko Tono and Seiji Tsuboi

CPU

Mw4 .5
Miyoshi et

Adjont

tomography of the crust and upper mantle structure beneath the Kanto region using
broadband seismograms Progress in Earth and Planetary Science
doi:10.1186/s40645-017-0143-8

2016

2016

4 2017

Takayuki Miyoshi, Construction of the seismic wave-speed model by adjoint tomography
beneath the Japanese metropolitan area, General Assembly 2017 of the European

Geoscience Union, 2017

2017 2017



Daniel Peter Dimitri Komatitsch Jeroen Tromp
2017 2017
Takayuki Miyoshi, Adjoint tomography and centroid-moment tensor inversion of the Kanto
region, Japan, 2017 AGU Fall meeting, 2017
Masayuki Obayashi, Takayuki Miyoshi and Junko Yoshimitsu, Toward adjoint tomography
of the large low seismic velocity provinces beneath the western Pacific Ocean, Joint
symposium of Misasa 2019 & Core-Mantle Coevolution, 2019

€y
@



