GPS observation and modeling In Taiwan
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Outlines:

Why strain rate matters in earthquake
forecasting?

What is the current status of Taiwan
strain rate and deformation model?




Why strain rate matters in earthquake
forecasting?

Strain rate reflects elastic stress buildup and effects
change in rheology. Help for earthquake forecast?

Consider 1.5 x 10-%/year strain rate for the major
thrusts and 3 x 10~ ~ 3 x 10 —* typical coseismic strain
drop, the recurrence intervals for large earthquake In
Talwan are 20-200 years.




What is the current status of Taiwan

strain rate and deformation model?




Taiwan Tectonic Model
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Kinematic models of Taiwan arc-continent collision
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Geology of Taiwan
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Tectonics and large earthquakes in Taiwan
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® campaign GPS station
m continuous GPS station

a |leveling benchmark
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Taiwan Geodetic Network
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Taiwan Velocity Field
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GPS velocity field
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GPS Velocity Field
Taiwan
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3D Block Modeling Approach (Horizontal Data)

Concept of modeling interseismic velocity field (DENODE: McCaffrey, 2002)




Tectonic Block and Fault Configurations

BLOCK 1

Long-Term

1. Active faults (C6S and CPC)

2. Seismicity (CWB)

3. Velocity Field
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GPS Velocity Residuals
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Locations of Euler Poles, Block Motions, and

P Long-term Slip Rates on the Faults
Interseismic Slip Rates on the Faults ong P "

| —

"2 40 iy 0 20 40
Slip Rate (mm/yr) /=% SUBS * | — L * Slip Rate (mm/yr)

& Taitung
>

Block Rotation
{ 15° Myr!

<= 40 mm/yr
‘Block Translation (a)




Upper plate absolute motion
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Dlstrlbutlon of mud dlaplrs In SW Taiwan

Generated offshore
Stop being active onshore

Appearing inland caused by
uplift and erosion

Reactivation of inland
mud diapir in the
present-day crustal
deformation remains
unclear.
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Episodic fault creep in the Tainan tableland
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GPS and precise leveling network in Tainan
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Hypothetical models for the Tainan vertical motion
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Episodic fault creep in the Tainan tableland

Creeping behavior of Tainan is controlled by the combination of
subsidence of the foreland basin, development of mud diapir, and the

fault motion
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GPS Velocity Field in Chiayi Area
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Profile B-B’
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Summary
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1. High strain rate (~1.0 X
10-%/year) for major
thrusts and short
recurrence intervals (20-
200 years) for large
earthquake in Taiwan.

2. Seismogenic structures:
subduction and collision
zones and reactivations
of pre-existing structures.

3. Display wide range of
fault-motion and
earthquake spectrums.




