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E: amount of slip
i (=1,.,N): # of fault element

n(=1,.,T) : # of time step
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¥Fi%: FDPM, FDP=H-matrix
FDPM:Fast Domain Partitioning Method
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FDP=H-matrix
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-> H-matrix CO(N)

H-matrix [Borm 2006]:
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case:T=5N, 2D-antiplane spontaneous dynamic rupture

Time Consumption
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FDP=H-mat: O(N) &10~3 FDP=H-mat:O(N):10*4 times
faster even@N~/0"3

%E%z. Dynamic rupture simulation with

3D complex fault geometries
Example of the 2016, Kaikoura, New Zealand, earthquake

Snap shots of dynamic rupture
brocess (t=7/0 sec.

Traction change on faults

\

|

km
Slip on faults (absolute value)

« Simulated the 2016 Kaikoura earthquake with the physically-based
dynamic rupture simulation. Used FDP-BIEM.

» Considered complex fault geometry with homogeneous regional stress field
Results:

Reproduced the rupture jumping to the northern segments

without fine parameter tuning
» The initial traction distributions seem to predominantly control

the slip distribution and the rupture process including nucleation,
propagation / jumping and termination

Other examples of our applications

2014 M 6.3 Northern Nagano earthquake
2016 M 7.0 Kumamoto earthquake
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Fast Domain Partitioning Method for dynamic boundary integral
equations applicable to non-planar faults dipping

In 3-D elastic half-space

R Ando - Geophysical Journal International, 2016

Sato and Ando, JpGU meeting, 2017; Sato and Ando, in prep.

=
=

Reference

TS B9 Y INY T I

20174 78 13H, 14H

O

FHREFIA -

Il

\
/

FERARIR S RES

THE GRAND HALL (&



