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Taiwan Earthquake Model (TEM), 2013-2014
=> PSHA 2014 and 1906 Meishan Earthquake Scenario
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TEM Hazard Components
(2012-2014, PSHA2014 & 1906 Meishan Earthguake Scenario)
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PSHA-Taiwan Exercise from GEM OpenQuake
Model from Cheng et al., (2005)
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Earthquake Source Model : Bruce Shyu
Tman ‘e snanghites "+ Taiwan Earthquake Model
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120°E 121°E 122°E Fault Name

Shanchiao fault
ok " Shuanglienpo structure
Yangmei fault
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fengshan river strike-slip structure
Hsinchu fault
Hsincheng fault
Hsinchu frontal structure
Touhuanping structure
Miaoli frontal structure
Tunglo structure
east Miaoli structure
Shihtan fault

‘o, - Sanyi fault
4 B Tuntzuchiao fault
Changhua fault
Chelungpu fault
Tamaopu - Shuangtung fault

24° N

Chiuchiungkeng fault
Meishan fault

Chiayi frontal structure
Muchiliao - Liuchia fault
Chungchou fault

- Hsinhua fault

& Houchiali fault
Chishan fault
Hsiaokangshan fault
Kaoping River structure
Chaochou fault
Hengchun fault
Hengchun offshore structure
Milun fault
Longitudinal Valley fault
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Hukou Fault
TR

Vertical offset: 80-100 m
Age: 100-500 ka
—>Uplift rate: 0.16-1 mm/yr
0.82510.075 (VL aT &,
2005; m= 3 %, 2006)

Fault dip ("): 30
- Slip rate: 0.32-2 mm/yr

Displacement (m): 1.33
—>Recurrence interval: 670-4160 yr

Fault type: reverse fault
Length (km): 25.8

Fault dip ('): 30

Depth (km): 15

Width (km): 30

Area (km?): 774

M,: 6.93

M, (10%> dyne-cm): 30.90
Displacement (m): 1.33

Slip rate (mm/yr): 1.16X0.84
Recurrence interval (yr): 670-4160



2002-2012 GPS velocity field
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Historical Earthquakes (TEM Website)

http://tec.earth.sinica.edu.tw/TEM/index.php

1600 1700 1800
B T ___ 3 O

) (.

1624&  16614& 1683
FWER RS#43n fFeiicc®

Historical Earthquakes

Historical Seismograms

Prof. S.-N. Cheng
Historical and
Instrument quakes

TTSN

TAIWAN

.
pr/h
2

Earthquake l ;”

Instru

l Determined

mentally

Earthquake
1900 2000
I I
T/\ T N N AN
18952 1895.&

PAlico® c#8k4

1897/12

Seismograph|ingtalled

1960 WWSEN|

D S—

1973 TTSN

1991 CWBSN




(original)

(numbered) d
R - R ALV AND: U
PR SRR G B

(refined)

(scanned)

(calibrated)

(archived)

B B Rk BoRdE AR S

Earthquake

Model

Mgt AR R LR ALE
(Cheng et al., POSTER) 11300 dpifz+s & it i #ic it




Historical Damaging Earthquakes in Taiwan since 1700s
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Comparison of modern events records to 1916 event

Simulated Omori records of Japan F-net TTO station for SN component
1916 Omori_Instrument Reponse T=30sec, V=20 h=0.2
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* First-order dislocation model

* Dip : 10°

* Length : 70 km
* Depth : 13 km
*Mw 7.5-8.7

- Focal Depth
MW " m)

! 150

Bathymetry(km)

Depth(km)

Distance(km)

(Hsu et al., 2012)
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Modeling

* location of high probability area
* S-P arrival time

* Dip : 20°

*depth: 4 to 20 km
*Mw : 7.710.2
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Dr. Lin

Crustal GMPE performance Ground Motion Prediction Equations
GMPEs Acronym SD Mean LH LLH EDR
Wau et al.(2001) WuU2001 0.7366 0.3042 0.5824 1.6059 0.9966
E?HF]QEE (2004) Campbell's = g 0.7619 0.5476 0.5245 1.6547 1.1796
Joyner and Boore's form JB 0.7281 0.6311 0.4802 1.5892 1.3160
Kanai's form JR 0.7711 0.0950 0.6064 1.6720 0.9651
Japan Rock Site's form KA 0.6755 0.3013 0.6221 1.4811 0.9963
Chang et al.(2001) CH2001 0.6652 0.1462 0.6619 1.4588 0.9881
Liu and Tsai (2005) LT2005 0.6880 0.1742 0.6347 1.5074 0.9510
Tsai et al. (2006) TS2006 0.6893 0.1411 0.6412 1.5101 0.8849
NCREE (2011) NCREE2011 0.7392 0.2393 0.6125 1.6111 0.9582
Lin et al.(2011) Lin2011 0.7165 0.3396 0.5852 1.5660 1.0095
Lin (2009) PS2009 0.6419 -0.0227 0.6660 1.4075 0.8421

Sinotech (2011) TNGA 0.6566 0.0053 0.6566 1.4401 0.8306




Subduction GMPE performance Dr. Lin (GMPE)

GMPEs Acronym SD Mean LH LLH EDR

Youngsetal.(1997)  YG1997  0.8025  -1.1229 02691 17296  1.9960
?Igagg)'v“do”kawa SM1999  0.8061 1.0631 02898 17361  1.8795
Changetal.(2001)  CH2001D  0.7146  -0.4367 05652 15623  1.1483
étg(')gion and Boore A pon03 1.4837 07491 02903 26162  2.0357
Kannoetal. (2006)  Kan2006  0.8938  -0.8347 03736  1.8850 15882
Linand Lee (2008)  LL2008 0.7814 03311 05828 16912  1.1014
Sinotech(2011) TNGASub  0.6422 0.0668  0.6738 14082  0.8985




Ameplification factor

Empirical Site Correction for
Ground Motion Simulation

General Transfer Functions in Taipei Basin
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Taiwan Earthquake Model (TEM), 2013-2014
=> PSHA 2014 and 1906 Meishan Earthquake Scenario

/Hazard (PSHA) \ Risk Social Impact
(faulting & shaking) (deaths & damage) (change actions)
» Instrumental quakes Population = Urban scenarios

Buildings = Risk transfer tools

» Historical earthquakes
Remote sensing

= Building design

= Geodetic strain .
* Vulnerability codes

=  Ground motion Damage data

prediction equations
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