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Geodynamical Modeling of PAC-PHS Slabs:
Geometry of PHS under Kanto due to Boso Triple Junction &
Conditions for Increased Seismicity When Two Slabs Interact and
Deform

arc e What are stress and deformation

Sugami  Surupa

- F R el pattcm-s‘undcr Kanto when PHS and
o @ PAChit?
PAC

* What is role of history of PHS at
Boso T.J. to how PHS hits PAC?
(downdip PHS geometry)

* PAC slab is vertically arched to
contact PHS shallower - how does this
affect deformation of PHS?

* Can we identify zones where
stresses are elevated and correlate to
or predict higher seismicity?
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1. FRIFEEZTOERIKR

Current Activities: FY2008 3-4Q

 Learn how to use geodynamic code "CitcomS"
(wwwgeodynamic.org)

(thermal convection of mantle using spherical shells;
visco-pfastic rheologies; highly viscous media approximales
elasticity.)

Runs on high performance cluster computers.
Open-source (can install and run on computers in Japan).

= Learn how to use the high-performance computing system
at Univ, Southern California =
High performance Linux cluster computing:  hpc.usc.edu [ 7g(“
contains: N 4

(1) 1824 dual-processor nodes / 2-gigabit Myrinet
(2) 786 dual-processor nodes / 10-gigabit Myrinet

UNIVERSITY
OF SOUTHERN

CALIFORNIA

= Learn analysis and visualization methods at Dept. Earth Sciences
at Univ. Southern California
Geodynamics research group of Prof. Thorsten Becker.

2. TR 20 EDORLE

Example Run of Citcom: Japan Trench

Physical Properties: Density.
Temperature -> viscocity(T).

Shapes: slab and plates from 3D velocity tomography.
thicknesses based on age of plates.

depth {km)

slab shape(tomography) & viscosity(Temperature(x.v.z) => strain rates from
geodynamical modeling.
Compare to coseismic strain rates derived from real EQ centroid moment tensors



"aH 7§20-2-10

Citcom:

* FE code (parallelized using MPI for cluster computers).

* Solves Navier-Stokes equations for incompressible fluid with Boussinesq
approximation.

+ Instantaneous solution produces snapshot of mantle flow field.

* Time dependent solution makes moving slabs, sinking slabs, and flow fields.

Model:
+ 20°x 20° x 1200 km regional model. Free slip boundary conditions.
» Temperature perburbations. density(T). viscosity(T) = constant.
+ Slabs defined by velocity tomography contours.

Side view of slab viscocity:
Philippine Sea plate and IBM
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Activities for FY2009 1-2Q:

A A

B ¥ * Build 3-D finite element mesh of
honshu @ ~“®w PAC-EUR plates (simple two-plate
subduction system)

* Create and Run model of this
PAC-EUR system.

Develop experience regarding slab
subduction and resulting mantle flow
field. Visualization of flow and slab
strain rales.

Test several models with changes in
plate thickness, viscosity-densily,
plate subduction velocity, interface
coupling friction). ,

Streamlines of instantaneous velocity
(whole mantle-scale)
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