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Monitoring of active faults: Continuous GPS, Borehole
strainmeters and Geochemical monitoring stations

Taiwan Seismicity from CWB (1991/1/1 - 2006/10/31)
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Gladwin TSM Strainmeters in Taiwan
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Nanostrain (expansion)
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How well can aseismic deformation be
measured?

e For ten earthquakes: credible published
accounts of pre-earthquake deformation-rate
changes lasting hundreds of seconds to more

than a decade.

o Although most M> 7.5 earthquakes without
detectable pre-earthquake deformation:

detection threshold for aseismic deformation
remains high, in that aseismic slip with moment
equivalent to an M5 earthquake would In most
(although not all) cases have been missed.



Motivation and Scientific Goals

o Slow earthquake triggered by
typhoon

e Strain seismography (e.g., 2005
Wenchuan earthquake)

* Perturbation and permutation of
principal strain in southern Taiwan

* Aseismic deformation rate changes
prior to earthquake?



Coupling with environment: slow earthquake
triggered by 2004 Nanmadol Typhoon
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Strain anomaly at 2007/10/06: Slow EQ
triggered by Typhoon Krosa?

Event at 07-Oct-2007
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Seismogram and strain of Wenchuan
Earthquake at DARB
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Areal strain change induced by Wenchuan Earthquake in SANS
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Areal strain and water head changes

Areal strain change induced by Wenchuan Earthquake at JING
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Environmental parameters: Coupling of
Groundwater Level

Groundwater Level for TSUN; TAIS & DARB
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Environmental parameters: Coupling of Strain and
Groundwater Level

TAIS CH3 Strain Response of Waterlevel
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Environmental parameters: Coupling of Strain

u Strain & Meter
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Summary

Site installed depth head head after iuduc_ecl head 11;?;;(;3(1
(m) before(m) (m) (m) ( 1 strain)
JING 59.6 59.299 59.277 -0.022 +0.05
SANS 68.3 68.054 68.051 -0.003 -4
BMMT 155 145.65 145.63 -0.02 -0.2
LMMT 135 129.52 129.51 -0.01 -
CINT 75 62.153 62.245 0.092 +0.2
TAIS 180 41.721 41.765 0.044 +0.01
TSUN 159.3 78.219 78.199 -0.02 +0.1
DARB 150 58.580 58.586 0.06 +0.05




How could seismic train induce permanent
(step-like) deformation ?

Instrumental problem?

Remote-triggering and reactivation of |local
fault?

Poroelastic effects?



Principle Strain Angle( degree)

60

40

20

-20

-40

-60

Permutation of principal strain

TSUN Principle Strain Angle Vs. Earthquake Events\

Legend
Line/Scatter Plot 1

o] o Events in 25km
— O Events in 50km
] L\ \\ HengChun Event
|
- O Id o O - es
| | @ O ? . \
|
I I I I I ‘ I I I I I ‘ I I I I I ‘ I I I I I ‘ I I ‘ I I I I 6
1/1/06 7/1/06 1/1/07 711/07 1/1/08 7/1/08

Date

Mw




-
1 micro strain

a0 .
s

| 30000

40000

20000

20000
——_ 60
15000

100080

5000

121°00'F




M, 6.4, March 4, 2010

Jiasian earthquake
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Possible precursory pre-slip event observed from

borehole
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Modeling of pre-slip and coseismic events

Fault projection
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Microstrain

Coseismic-induced areal strain (exx+eyy) change
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Pre-slip areal strain change
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Prospect: Cooperation with 6SJ, AIST
Active faults and Earthquake Research Center

Coupling with environmental
parameters and calibration

Fault activity Strain

monitoring ) seismography
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