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King, G.C.P., Stein, R.S., Lin, J., 1994. Static stress changes and the triggering of
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- N H P RRAHIT GPS Bl R4S 2 HIER K L o Dp~ Dy Dy 5Bz
Zhe ~atELEog o

Site Longitude(’ ) Latitude(’ ) Dg (mm) Dy (mm) Dy (mm)
CLON 120.5796 22.4301 -2.8+1.0 -234+2.2 11.8+8.3
GS45 120.7361 22.7508 -5.2+2.1 -2.3+1.7 6.9+8.9
GS46 120.6475 22.5279 -4.8+1.2 -3.243.3 8.1+£9.5
GS51 120.5481 22.9985 -5.5+1.5 -0.2+1.7 -0.7£2.9
GS54 120.4602 22.8354 -6.8+2.0 0.1£1.4 -4.54£3.6
GS55 120.6103 22.8489 -5.7+1.1 1.6£1.1 3.24+3.9
GS56 120.6098 22.7021 -7.8£1.9 - 1.7£2.1 2.3+4.2
KASU 120.6330 22.8102 -5.8+1.5 -0.1£2.9 6.1+5.5
LGUE 120.6354 22.9929 -3.2+1.1 -1.8+2.4 1.4+4.7
LIKN 120.5279 22.7586 -7.4£1.9 1.6£2.4 4.6+13.0
MAJA 120.6521 22.7076 -9.5+2.8 -3.7+£2.5 9.0+6.0
NJOU 120.5714 22.5039 -4.8+1.4 -324+2.2 3.1+4.2
PTUN 120.4597 22.6499 -2.3+£2.8 1.0+1.7 - 6.0+8.5
S23R 120.6062 22.6450 -6.5+1.9 -3.3+2.0 3.3+4.9
S105 121.1129 22.9517 -5.6+3.7 -0.843.2 4.34+6.3
S169 120.5033 22.9423 -4.3+2.0 -0.3+1.7 3.4+7.5
SAND 120.6406 22.7173 -7.0£2.1 -1.5£2.2 2.1+4.6
TMAL 120.9599 22.6489 -4.4+2.7 0.7£2.1 4.4+7.9
TTUN 121.0807 22.7646 -4.9+3.2 -0.5+£1.9 7.9+10.8
WDAN 120.5043 22.6061 -7.8£2.3 -2.3+2.1 -0.94£3.2
CISH 120.4812 22.8896 -6.2+1.5 -0.7£2.1 7.2+8.1
DONA 120.7035 22.9156 -3.7+1.1 0.4+2.0 4.1+£7.7
MLO1 120.5538 22.9000 -5.3+1.3 -09+24 4.24+6.6
PEIN 121.1231 22.8011 -2.9+2.1 -0.9+2.6 1.8+£7.7

TMAM 121.0075 22.6161 -4.6+2.8 -3.4433 6.0+6.8
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Abstract

Taiwan island is located on an active orogeny where the Philippine Sea plate
converges toward the Eurasian plate with a speed of 8.2 cm per year. This rapid
convergence induced dramatic crustal deformation, very active faults and high seismic
activity over the past few years in Taiwan, and brought many earthquake disasters. In
order to better understand the distribution of active faults in Taiwan, to conduct
post-seismic planning, and to reduce future earthquake damage, the geological survey of
the near-epicenter area after the large earthquake is crucial. On 26th February of 2012,
an earthquake with magnitude 6.1 occurred around the Wutai Township, Pingtung
County in southern Taiwan. We carried out geological surveys of the epicenter area after
the main shock but no co-seismic surface rupture has been found. The epicenter area is
mainly composed of broken slate. Tectonic regime of this area reconstructed by using
the fault slickensides shows a NW-SE trending compression. Some north-west to
south-east orientated strike-slip faults with left-lateral movement and north-east to
south-west orientated reverse faults with co-deformation cleavage structure are also
clearly observed. All these structure are not generated by this Wutai Earthquake;
however, the NW-SE structures are obvious in the terrain features, and widely
distributed in the area topography, tectonic and seismic records. We believe that these
faults are still very activity and the continued observation is needed and strongly
suggested.
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Taiwan Active Faults and Seismicity (1991.1 - 2002.7)
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Taiwan is situated in the western portion of the circum-Pacific seismic belt with
frequently occurring earthquakes, some of them causing significant damage to the
society. Therefore earthquake hazard mitigation has always been an important task for
the earth science community. After the occurrence of large earthquakes, rapid report
of earthquake information, including the earthquake location, magnitude, focal
mechanism, and the fault-plane orientation, etc., is crucial to disaster relief and to
meet the demands by the society and news organizations for information. In the past
three years, with the support of the Central Weather Bureau we have established an
automatic system for rapid determination of focal mechanisms. In the current project,
we will adopt the finite-source concept. By rapid calculation of synthetic seismograms
from finite sources in three-dimensional structure and comparing with recorded
waveforms, we can extend the ability of the current earthquake early warning system
so that the actual fault plane can be determined. Currently we have established a
system to refine the focal mechanism of a point source, and then determine the actual
fault plane by modeling the waveforms of finite-source models and compare them
with the recorded seismograms. The more accurate and detailed earthquake
information will be helpful for quick assessment of hazard distribution, seismic

potential, and disaster relief deployment immediately after damaging earthquakes.

4



. W5
AHEZHRENRELERTNNEA DR EERE RGN ER

SRR E R H A W& 5 i B E (conjugate planes) BV Al FE XE 1
(ambiguity) , ¥t ENBEREERREELHE. ARFAELNRERSEE
BY i EESHNEABRANFMENTEREE SR CRETFINEN, MBEH
E B E (shakemovie) , ARFTEFNEE PGA M PGV 2l , RMEESEE
ENATMAEERRG 2P, FEREERENEESERHEFEHENE
B, @i mESHMNAEMEINERL , Y EBFEARWATEM,

WENEF E SR E SRS RAMBETUR  BREEEEAEREN
FEEtEERERER FREAE=2EUANBBHEHERBEIRE, A58+
BRPAACRKRBINEEHE=HREREEBPN Green HEBERREERI
EE , BiREERTENGCENEMEELE  BEHBERESHE —SHEHTE
F, RAEUBRBFNMELATHANEOFESEERERER S ERiE
, BRBBHEBARFNEMERBELE  HEhENERERE  RAEERE
BRURENFEBERE G HERTUARESHEESTENRENRE , 1
EESIEMEENNES PGA M PGV 2 fE,

R, SERRMGRENFERERE

BBl EBREHREESREFRREANE Zhu & Helmberger (1996)HY
CAP & , E—#HREEEDE B S BIE P RM S BRERET RIS RKY
HERBEINGER, CAP FENEHEMN P K S KXHKS B ILEE ,
WHERIECMZEERLNER  ROoFMA P REA , FEREMEBEATSE,

BRBELFNE D, RMACKINABTREIRELSZEUREEHE=
HEREE R FEE Green BEUE ( Zhao et al. 2006 ) TEFTEIELEEE Green BHE(
BREFR T EEBSHN = #EEE A (Kuo-Chen et al., 2012) , MBEEE T ik
F2{L(ETOPO1) , At ERFERRER AR/ BN 4 REABRER
T—3t 2282 {ERE EERERE  FIERE—BHAIMKRE 30 2EREREEE
EEERTBEBRUNI 50 REREEMA—BHAER Green BB, B TIEEEE
Green HEE , EIt BEAZHENTMAHERNTLURETE LS L 2,282 B
BEENERNEER,

HREE Green HEEAUARREFE=ZHERFNERILEENN
R EXHARPEMAANAZBBFEZIMEEN (1) EEHEELSBPEE
CAP FEBINHEEEREHER ;(2) REFEZHAEREFEENERiLE
, BIREEHEEENEEXBRBARMEEEFATRELNEE BEEE
WHE. ZEEHEEREFBREFRMNDARA CAP FEN D BILLE P R
SHBERNHERESHERREN D #HE . EHHEEERREANERE
BEES BB ERNERBSITNRMERREATENREAT  BERER
BREGMHEEZERANEESY  SEHAEE BRAOMNBEREE D HIE

5

pu]



—EHEAETRHER SKEAREERERINVARERER  HrHEWN
BAREAAMBELAREENRATENEERRE,

=, EiEEk

B tAREN G ZE LR REBREETRRE , AULRMAUPEAEL
REERE M E AR E. 2012 5 A 28 BEJLRREBAYE LML ERNRE
48 MR , tRTERHERR. BfIEHEREUREET —LESMHER
YRR RC SR R ERRET T — LR, HAZMERELRK , ARER
MSRETEE BRBEUANAENARVE T AREERMFZENEE
RRH S DA Y B E R R T A 75 5% - 45 B B vh AT (68 7 B9 3t 7R BRI 9 9 2 8 210
B—FR. BfAtRtE=REEENG R E T BB RARER
I LA BRI R R IR B IR TR . BERPHBERESITMEE MR
BEEHREBRAEN Y EER.

41"

Tangshafl

SJTA

ANK
Tianjing

117° 118° 119° 120°
B—. EREREANTEARILREHELEGRENEVE (ZE=AF ) ¥
Bk B BURFREA N BN B EMBRES , EEERTHBRRES M
EE , BEEMEAREARESTENBRAEETAERBRER  ERPELHS
A RERV IR R H

EHHEESRAENEREERT RAUE - ERIERNOLRESEA
BEE, RREBRNE—Frir BRREERIEZTH/ I0L/E , BRRETARS
BUS BZEER 075 BHEERALSER , HERAREKFLHRAS
30° o URMAREESBRER , RANACEIUNEL Green HBETEEE
AMREN=7EEwREEE. ARBMAAGARREERSINEREZEFES
RIBAVKIE R 2RI AR RRRES PR MELTRE S TRNRRE R —A
AREFRE FEEMANEmREER  YRRENKEEKMEELR  FE
EMNRER, BRHRGTAEERERMENER KEBHBERZAN
—@ , AR EFE RN R AR TR ERRAHE,

6



60
= 50 D 507
£ 2 2
-2 e ®
R L L
P 40 g 40 £
g = =
3 08 308
L
o 2 g
N o
a 20 § 20 5
= e | =3 S
10 o2 102
0 00 00
Along Strike Distance (km) Along Strike Distance (km)

E—=—, BRERNGA () EEH (5) BRATEE. BEFEAEERER
BIEE  FEAARAEREELSD , HRERTRERE, BRE LE B
BHEARZERRBENEE , IREREEEEZENFE,
ERARMERNERERERS ATEZESTHREZNREERS IR
RERNTEYE  XREAFERBENNE  RMAMSGTIHHERAERFITENT
BEMEE (1) BRERESPHMELER ;(2)3 MUENERER K IFEE
¥, EaURERBER ;(3) BREFESE ;(4) BREBRE., BiBDEE
E4ERRSE  RPTURE 260 BERERBENER, B =HREPFER
BTIE 20 BEENERSEEN. TERPEIBFTHEIE 126 AEENERLE
Bk CMEEHEEFEHENBRER  REISKENERNER, BE=ERTHME
126 EEAENERBEERBERFEGEH LN RER P TUEREEL &
ERRER BRI E mith E B B A ER R LB ME N R, B
REERER K MEERBRFLTEL2ER , BERIEER 9751%., REHRE
HAREERE-. E—FREMASRERERE XPERBEEIXRTNEE,

B2, PluttRERBAEHHE

EEBRERRE T HRBREEMEE RS EE G RRHNEE
®, BAKEAR2010F3 A4 HREE. BEERSFUEENVE , BR
HHELURBMFERNRRBERRMG D . EEERREREH S BAR
EiEER , EA  BEBANBERRE 4 ERANSE , ATURMAIABIER 4 1R
W =P Bk, ERENAEMNECEEK (EM[ 0°-360°, 8A 0°-90° , BE
£-900-90° ), FEERNWRHEHERK , TIEFHERR, ESERNTRFEY
BRI EETIOE , LIREMER, BAERTISENERES | 4 EFTERRR
VIRRRERAS 85.43% BT EIRET T 5 SN BRI vk K E iR B RC 80K FE LE L

B 1L 3t 7= 55 55 W6 B T 44 I Y 78 PR IR i 8 SR DA e R SR ER T SR Y LE 3R
MEEMB/\FIR. mRERZEETREEORILEMVETBE LOA LA
EORR  ERUtEEREN I HERLR - FEEANERLIMRNENR
EBEUROLEYFEEEER NERANAREREREERERERER
ERFHRE MARKEEHRFABINEREBRERERZ LMD M, AR
DLEBERNERLT  AEREERRLEHAMEEBEERZ LATH,

7



Plane-A, uni-lateral Plane-B, uni-lateral

8
Plane-A, circular 7
| 6
x x
1 2 3 3 3
Rupture Speed Index £ £
s5 §s
¥ ¥
94 94
Plane-B, circular 5 5
=5 =8
S S
| « 3 « 3
1 2 3 2 2
Rupture Speed Index
1 1
1 2 3 1 2 3
Rupture Speed Index Rupture Speed Index
T
90 91 92 93 94 95 96 97
Misfit Reduction [%]
Plane-A, bi-lateral
4
x
@
°
£
; 3
i1
L
)
@ 2
2
=3
S
&
1
1 2 3 4 5 6 7 8 9
Rupture Speed Index
Plane-B, bi—lateral
4
x
3
©
£
E 3
i1
L
)
v 2
S
g
S
&
1
1 2 3 4 5 6 7 8 9

Rupture Speed Index

BE=. RMAERERERES 126 ARAERWEER ( Misft Reduction ) B—1&
BFER—ERRNER K BEeRRBEEROKD, BEERS A=K . BF
( circular ), &[] ( uni-lateral ) M1 [@ ( bi-lateral ) I¥FR , FFhH X B WE T EER
BWHRE(AMNB, HP A SMEAREFEQSER I —E ) BEBRREES—
iR A E , B RE 8 EeE A @ , HFH (index ) & 1-AT ; 2-5L 45°
BEELFBAETS ;3-BE ;445 BEAETFFBAELS ; 5-AL ; 6-LL45°
BEETHFBEAALE ;7-BM4A ;8- 45 ARELAFEAATH. ERHEHNE 4 @
AREMBRR AR , EFEA 1-LET ;245 BAELEMET 3-EH ;4-45° AL L
MEAET. BREBJEEW 3 MAUENEE , HFHRAS 1-S KEEW 0.55 5 ; 2-S
BIEEM 0.75 15 ; 3-SBIEEM 0.95 5. HREOMWR , MBS @2 BIER 3 fhA]
REMIRHRE  HESREESIEFRL ERIAE , TR  E6RARIUEGHRE
ERIFE®R. AL, E 126 BEREBRERERTLUA—E 4 UFHFBERT , KR
AFERME , WRER  WRAQONEREENFR. W0 AB33 , KREEQERNIN
HEMEWELAEQRE  ODEBRREER S KEEM 0.55F , aEBRNIEE
7 S RIEER 0.95 &, BHRARRERIERS AU62 , I EORILER N EE
H(RE— )LEHU45° ABETHAALAEES SFEREM 0.75 EHERHEH,

8



iset: 2, ID: AU620
Used traces: 144, twin_tol: 8.0000 [sec], MR: 97.51%
S/D/R in degree: 170.00 50.00 110.00

QILHE-N F1 QILHE-Z F
;o\/\ 99.75% 0.00 99.66%
0 16 2 48

TLKHE-E F1
0.00 99.37%
0 16 32 48

ZUH.BU - F1 ZUH.BU - F1
0.00 99.65% 0.00 99.64%
0 16 32 48 0 16 32 48

TSTBU -, F1
0.00 99.56%
0 16 32 48
JXTIAE F1
0. 99.47%
0 16 32 48

BDHBU-E F1
0.00 99.74%
0 16 32 48

BN, REERTOARNEIRIRER (RE= ) X 0NBZKELR. BF
FERFHEERERIEMERY , RefB ARRERMAENKE A
REABIBRFLHERBE. IAMERREERARN KL, GERERA
97.51%0



25°1

24°+
A

23°
£y

Al e Y *Source location
Rt _:' A\ Stations
120° 121

EH, 2010 F3 A 4 BRUERRUERARNFRAER RS M, DEREKR
RIFFRFEERN PR REREG,

10



Used traces: 19, MR: 85.43%
S/D/R 1n degrees: 160/80/100

CHY079 - $AIN CHY079 -
—4.64 98.73% —4.20 35%
0 16 32 48 0 15 30 45
CHY102 - SMN CHY102 -
-23.36 86.64% —4.68 09%
0 16 32 48 0 16 32 48 0 14 28 42
KAU049 - SME KAU049 - SMN KAU049 - SMZ
-15.24 82.49% —6.56 96.12% -8.04 93.41%
0 15 30 45 0 16 32 48 0 15 30 45

-1.08 95.98% -15.72 96.71% -9.00 99.40%

0 15 30 45 0 15 30 45 0 15 30 45

B, 2010 3 A 4 HR L RES 2 RGBT ( RRHiR ) BARERE
FE ERERRI (AR ) N, FERERS 85.43%.

11



Plane-A, uni-lateral Plane-B, uni-lateral

8 8
7 7
Plane-A, circular
6 6
[ g
5 I E
Rupture Speed Index §5 §5
¥ ¥
Plane-B, circular = 8
S 4 4
: :
&
=
€3 g 3
1 2 3
Rupture Speed Index
2 2
BU63 ' '

1 2 3 1 2 3
Rupture Speed Index Rupture Speed Index
7% 795 80 805 8

Misfit Reduction [%]
Plane-A, bi-lateral

4
¥
£
<
§ 3
g —
v 2 ‘
S
= + +
&
1
1 2 3 4 5 6 7 8 9
Rupture Speed Index
Plane-B, bi-lateral
4
»
3
s
§ 3
i
$2
5
-4
=l
=
1
1 2 3 4 5 6 7 8 5
Rupture Speed Index
14
+ + + +
12
+ + + +
E 10 7.0
+ + +
= 6.0 ~
g8 3
g 2
7 + 5.0
a =
= 4.0 =
=) + + + + z
o =
Sy 3.05
o
+ + + 20 3
a
2 =]
1.0 &
+ +
2 4 6 8 10 12 14 0.0

Along Strike Distance (km)

m+t, MAERERERT 126 ERRERNIZERE ( Misft Reduction ), &F—1E
BRFES—EARAEER HeARBERAKRD, B AHERRERS
BU63 , BlIE R L ENMEHRTEE+ ( REE ) mRIERNE LN 45° A@E
EARUSKEERN 0.95 FRENEMEA. TEARERRERTER , B+HR
BERTRAULRRY , STESORTEREEF O, ERERTHRREE, BR
HEF—HNEERRRERRZENRE , ERMEEERENERE,

12



Used traces: 107 , MR: 81.47%
S/D/R 1 degrees: 318/41/67

CHY(074 - SMN

-7.08 71.53%

0 14 28 42
KAU050 - SME F1

0 15 30 45 0 16

B\, 2010 £ 3 A 4 BRGEES S AMEHRE (ReliR ) EEtHhEER
BINSRERREERKY (ABME ) HER, FERERA 81.47%.

48 16 32 48

8E Rt

Kuo-Chen, H., Wu, F. & Roecker, S., 2012. Three-Dimensional P Velocity Structures
of the Lithosphere Beneath Taiwan from the Analysis of TAIGER and Related
Seismic Datasets, J. Geophys. Res., doi:10.1029/2011JB009108..

Lee, S.-J. & Lui, S., 2010. Source rupture process of the 20100304 Kaohsiung
earthquake: Preliminary result,
http://tec.earth.sinica.edu.tw/research/conference/JiaShianEQ/05 Lee 20100311
TEC_SourceRuptureProcess.pdf.

Zhao, L., Chen, P. and Jordan, T. H. Strain Green tensor, reciprocity, and their
applications to seismic source and structure studies, Bull. Seism. Soc. Am., 96,
1753-1763, doi:10.1785/0120050253, 2006.

Zhu, L. and Helmberger, D. V. Advancement in source estimation techniques using
broadband regional seismograms, Bull. Seism. Soc. Am., 86, 1634-1641, 1996.

13



