@

€))
S
()] 21
(©)
Univ. Southern Research David Okaya
California Los Angeles Associate
Professor
University of Texas Associate Luc Lavier
Institute for Geophysics, | Professor

Austin, Texas US

0 21
€))

(b)

)

139




2)

21

(2)
1 2
PAC

EUR

(PHS)

PAC

(3)

PHS

PHS

140

(EUR)

1)

(1)

(PAC)



PAC

(PAC-EUR)

3)
2008

5)

2009

a)
b)
c)
(iii)
d)
e) (Lavier
f) Lavier

(2 )
3
(
( 3 ) 2
2
(PAC-PHS-EUR)
Boussinesq
Luc Lavier
(i)
(iv)
CitcomS
)

141

(ii)

(1

PHS
)
(
(CitcomS)
4),
«C )



4)

5 cm/
5 8
5)
6
PAC PHS PHS-PAC
50-150 km
lcm/
Winker
10
1330 /
PHS 2 60km
PAC (D) PHS D
(e.g., Stein et al., 19926); Anderson and Ji, 20037)
PAC
PHS
(c)
(d)
1) Yamaji, A.: The multiple inverse method applied to meso-scale faults in

2)

3)

mid-Quarternary fore-arc sediments near the triple trench junction off central
Japan, J. Struct. Geol., 22, 429-440, 2000.

Schubert, G., Turcotte, D., Olson, P., Mantle convection in the Earth and planets: C.
U. Press, 956 pp. (2001).

Wu, F., Okaya, D., Sato, H., and Hirata, N., Interaction between two subducting

142



4)

5)

6)

7)

(e)

plates under Tokyo and its possible effects on seismic hazards, Geophys. Res. Letts.,
34, 1.18301, doi:10.1029/2007GL30763, 2007.

Zhong, S., M.T. Zuber, L.N. Moresi, and M. Gurnis (2000), The role of
temperature-dependent viscosity and surface plates in spherical shell models of
mantle convection. J. Geophys. Res., 105, 11,063-11,082.

Tan, E., E. Choi, P. Thoutireddy, M. Gurnis, and M. Aivazis (2006), GeoFramework:
Coupling multiple models of mantle convection within a computational framework,
Geochem., Geophys., Geosyst. 7, Q06001, doi:10.1029/2005GC001155.

Stein, R., G. King, and J. Lin, Change in failure stress on the southern San
Andreas fault system caused by the 1992 magnitude=7.4 earthquake, Science, 258,
1328-1332, 1992.

Anderson, G. and C. Ji, Static stress transfer during the 2002 Nenana
Mountain-Denali Fault, Alaska, earthquake sequence, Geophys. Res. Lett., 30(6),
1310, doi:10.1029/ 2002GL016724, 2003.

Philippine Sea - Pacific Okaya, D., Sato, | The 3rd SCEC-ERI | 2010 3
Slab Interation as an H., Hirata, N., | joint workshop 16

Additional Cause of | Lavier, L., Wu, | ERI, Tokyo, Japan
Seismicity Beneath Kanto F.,

)

iy

2)

3)

©)

22

143



Basin and Range

TTT -
TT-transform
(PAC) PHS
(PHS) 3D
3D
/
- VS

144




PAC
PHS EUR (TJ)

— 800 km
Schubert et al., 2001 Mantle convection in the Earth and Planels

- Schubert et al. (2001)2

145



(

)

Geodynamical Analysis: Force Balance in Subduction System

(A) Slab under Overlying Plate: Northern Honshu

Hydrated
Ceanic
Crust Mid Ocean Ridge

i_:.l\.:.I:: 1=

Lithasphere

"Wet' Asthemosphere

410 kom discountinity
"Wet' Transition Zone

Drves Subduction Retards Subduction Overlying Plate
Frp - ridge push Fbend - slab bending Farc - buoyant arc
Fsib - slab sinking Feouple - plate coupling Fhack - backarc
F410 - Ol phase change Fshear - wiscous shear

at 410 km Faio - delayed Ol change
Fwedge - wedge suction

Fiiow - mantle flow

Geodynamical Analysis: Force Balance in Subduction System
(B) 2 Slabs under Overlying Plate: Kanto
Hydrated

O dariic
Crust Mid Qcean Ridge

i_:.l\.:.I:: 1=}

410 km discountinity
"Wet' Transition Zone

Second Slab (PHS)
Peouple - plate coupling to EUR, PAC
Psib - slab sinking
Parc - buoyant arc (vert)

3rd D; Peaoliision - arc (horz)

3rd D: Pbend - slab bending

3rd D:; Pwedge - PAC wedge affected by PHS slab
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After 10 km of convergence.
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