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Abstract

Earthquake disaster is one of the most significant impacts in
nature. Particularly, Taiwan is located at parts of Pacific belts where a
lot of earthquakes have been occurred. Some deadly earthquakes had
impacted Taiwan during the past decades. In order to mitigate
possible earthquake damages in the future, at first, this project will
analyze the spatial-temporal slip distribution of large earthquakes
occur in Taiwan. The body wave source inversion method will apply in
this study. To follow this approach, basic source parameters should be
prepared, including the magnitude, epicenter location, focal
mechanism and fault plane solution. Recently, these source
parameter information are routinely reported by Central Weather
Bureau. Based on these information, rapid source inversion analyze
can be done once big earthquake occur. In addition, we will
combine results from some other studies, including (1) Rapid
Determination of Earthquake Focal Mechanism and Fault Plane, (2) Static
Coulomb stress changes associated with large earthquakes and (3)

geological analyses in the earthquake source area, to interpret the
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possible mechanism of large earthquakes in the Taiwan area. All of
information will provide government as well as publics to assess and

mitigate possible impact by future large earthquakes.

Key words: Large earthquake, focal mechanism, Coulomb failure

stress, rupture process.
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Bgk#H> e s 282 S8R FH 0 X EEY 8995 T4 K3 (Okada, 1985)
2ol B2 ke RE G ﬁwfrlé;;&fﬂﬁﬁrpa BFHASF o £ GPS B
B (d) o8tk o e H (s) PUBST A BN

d=G(m)s+¢

G(m) 7 Rkl m 3%k S8 ¢ ZRTR A ~HAESER TR S IFRT
TR g BERIEA o B BT L BEA FEEZDFER G RREFZ
(gridsearch) K7 - it %k SIS EAHRZI P RFHE -
d 30 e 2 A F‘ 5&’?&&%31’?} v EmEd AR AT R G o Y R
b %%iﬁ‘l#‘g‘#‘lﬁ FEhZ BF ST GRS RS A ARELS LRT
BRI F A A dp 2 WA AAR A, TR AP 28D FRHZAL
oo ¥ i BAERHPIN A - N300°ZiEF B 1t Ladn ~w
A PE2 BT R I AV R 28R G o FIM o ARRIPFER Y BRETAE 4
%290°~330° %7 M & 5 30°~70F7 1 ¢ B Ik duTE A 5 A 3 N324° .
A 400 ¥TK 5 F 0.05~0.1m= e FAH > 004m= =HES (B ) -
ZHT GPS HAA BRI REME- BeERFHLZT "f‘%@*&ﬁéé@
TR RERVAZ VNP E RS A BREEERCFBE S 012m
> i n_;r:-d’— FRPIFRFEAI520km R AL RS REFRATAEF (B
5) o B BER ML Th#E 60GPa * ¥ BIE KEr R E 5 4.95x10'8 £ 4
Foo AR g R 642 B0 ¥ 23 CMT ~ NEIC ~ v 5 4 BATS RS H1f27fm ++
2.3 B¥E- R (Hsuetal,2010) °
LB BY N RENATER AR BB P Y E SR s A R
Kby RERZ EAREY R RiGR %th«gg,@ » ACFS=At-p'Ac, > &
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POAT R ARG T it R W AREEAEK ST HRRLEE 1@
- A 0~07 0 Aon 5 & 4 %1 0 BH| (clamping) 5 i+ o % ACFS>0 - %7
KRB € ik AR ¥ % ACFS< 0> 87K £L 2| B ¢ R 41 (King et al., 1994) -
A 4% Okada (1992) #7 & 3+ ¥ ek 48 853 & il 4 20> a0t ol i %
B B A N5 025060 GPa - 21 > £ #-fud R B T P RETE ik
Moo KRB PREK G P2 DR R EEFS e TR B AR
L -

BT R R B REAELS LIRS J50 N ER S L EE 3T
%ﬁiﬁ"%ﬁ(@ﬁ)/Y“%%QWUW7 il@m%mma@aiwma
Ll AT K oo R o B R AL R R R 2R
Ae = 84 & (Ho, 1988; Shyu et al., 2005) e K -8 & 4_w 7 L ‘»’?%] B+
# 35 % R (Lacombe etal.,2001) - d FF R GPS BRI S %81 > HEB%k 7 P &
24 #HAE > #F 5 2430 mm/yr (Hu et al., 2007) o #7i #0/ i & 1946 & 240
632 S 3 AT B R - LHER P ikt (Hsu, 1971) H 40k # £ 8RR
PR 1T A G TOCR SR RING 5 17° (Lee et al., 2000) - ff v ¥7k &
BT IREEEY frEak Rird T R A KR (Ho, 1986) > %7k 5w L 1
30°~40° 2 i %TR o R GRES EE P ATt itk ST A - o

Pl MR A L REO YT OB RO RFBA TP ELE AR
Bk o b g g o %*%Elm/f%" FiFRBEUREREGE () AL RIR
RERRT AR pE (0:0.75)0 RGRA BT R FHESN o2 TS
AT 2 RIRISHE AL R G 43 0.2~0.5 (Hsu et al, 2010)  2F 3 2
R WEO0ATERGRA c BEAET EGRS Ap ek (Fle a) g
FELETE 2 A A RS (Blec) M2 ék (Be ) 284 (~0.05 MPa)-
-6  Righd p ek a0 (Ble a) M2 3710818 (Rl e) 3580
(~0.01 MPa) s 4 1A B A fF sk & R =3/ R 15-20km #F (Fz )
EHEANEFTHNMT-Aa Lde  nTap ?vﬁ“ﬁuﬁfﬁ%’%éﬁﬁ_ﬁn tORE o d 3T E
SHR R b A - ¢ SR CAER S Skm 2 B SRR THRFHE e

TR S PAGRHRE GRS PEE B RPNk L T E o
* 60 °.ﬁv%fr)é; F O(Beb); LEk & * 6004k 4 (Bled)r 35 Eb kA
Ffod - L@ FEREH2 6K A T (Fle afeb £ - ) o BIEHF R AP
METRRIELEE AR RREY FRFRT cGBERETABREERR
R PFEEIE (Hsuetal ,2010)0 gt ¢ > RGRA + [ 30 R &AL G o Fit
Bl (Glhob|E Gl) + ApE R 1 iT- Haum§ #F BT BRE
9

> nﬁ- =



(z) FE3BIFR

2002 # 39 31 pAFARKTIZ3BIAHE BL T e Rt 5 Bk
FRXA0kmo P BB L EAINEER # AR IR A AR 2 (T 4P o B2
RRLFESAT 100 km o 7 3Ed 2020 > LFArE Y ARPRL N SSLT
( Chen, 2003 ) o p* =t 3 ;‘;; B CEITA 16 & %fmﬁx«' - T St
RS A 1986 & > K RAW 68 R tida (BT ) $psS 15 45

331 # Ez B* GPS kT B im# wgiRiRlxk (SUAO) ¥ % i S0 mm w &
B 3EH B EATHNAIER (B a) F ’15227}7(%:?:&- (BANC) ¥ 3 18 mm >
FIFTHEH el BRI S 2 HEF ACERITR 2 Pf'ﬁi*'ﬁﬂ % 10 mm
Aot 286 nREL P 2RHEHBENE 515 mmy 28 A e PEH - &
LE EHE G TR A FRRE (SUAO) BRI < TH5E 25mm» ¥ §F
oo AT GPS Bl ARG ERT R mIRE S P 2 e £ ARG f
a8, J‘”‘w“Smm(El" b)o

g3t 331 B2 BB E G R DA ﬂb’é*i EERBHIZ HEA
FROPERE B PR o2 RRRBFIY - BER G AN E et R v e iR ¥
K A_w A3 N270°2 N290°» o *: 4 3Ripcnbp B A G B & ehd A (F= b)>
TR G R R EBRAT I R AL LR G TR LERY A
TR AN RRIITL S AP AR A R HITATE T 2 A R ¥R (spray fault) o
sz:ﬂ' Bk ¥k chE & A 0] 100 km o %7k fﬂ. i35 200~T70 °2 F » $7 R d 3 A

3 50km 2 R o BETE BIA L 25 B BB 13EE & GPS BB F S w0 1T

Lm‘ré, FHE MR R FH > L1 ﬁl”i— #£% T4 -#1 (Okada, 1985)

Zacgdol Dk BB kR RE GO SR RTFAFSA T > Gl gm0
i RUTR ﬁ’?"lf' EEAR o FERWERP o

Fg P B R g i 8T B0 R ALe N290° M & 300 BT TRV MG R
AR f§112kmz@ 8k TR 76km (Bl- ) - % & % + 5 02~04m 2 Mo f#

202m2t+HEE (B>~ ) AR AFHBEL 056m> » 1 s LRl

FR25kmAe (B ) o FEEXBEREE 40 GPa> * # BlE RE» B2 i
5 74x100E A > ApFRETLF R 0 E 23 CMT ~ NEIC ~ fr &~ # BATS
BB A RT L b BB R o

AT R RIEE 331 ¥ RSB AN R AER ¢ L LRETE 2 S
AL 2 B (RN ) WU N B AFRAATL A BERL RS
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Fod e LR R L 2 V’*inﬁﬁ¢Wﬂb*%ﬁ%ﬁﬁﬁ°®S
FTHREBEERSEES Rl HEE s 30 mm/yr B LF 2 FAREEF S
80 mm/yr (Seno et al. 1993; Yuetal. 1997 ) B #7f % 22 %758 7 &RB= » 2 - 4
BETA TSR R A (0~2km) 7 P AEZ BHR% (Tu andLlu 1989; Liu and
Yu 1990; Angelier et al., 1997; Lee et al. 2001; Yu and Kuo 2001) » &4 % F 9 5 30
mm/yr > & ¥R FINCY AN G2 R o AFEY THRELER A G B AL
700 K > s B2 AL S0 K 0 A ERD PRREETAR S RAEITET
B2 Bz 2003 £y B2 AR AT R (Chen and Rau, 2002 ) o 3" 58 5
L,,ﬁ—é’ Rl2o P & LT R E 2R S A RE SR i B oo Tehp FE 22 51§

i%ﬁ—p-&?%ﬁrﬁ'nl"ﬁ"ﬁﬁ.fi Bk rEFBER Y & LR &’?%ﬁ%’%l"ﬁip
65°c AT LA 2 F A2 LYk S ETE > EaAA KA TUAG 2
BEAFTAT AR AEN T SN AL T £ 13km; A A At W
I &L & ‘5] 21 km (2 #2 2451939 ; #AgF 551957 ZH X > 19785 ki 7 >
2005 Do tep A2l p o LYPETE T R E AT R 0 0 B AEAGLE ¥R
AR | ri"lfi’éﬂ“,_%mv.irr% r*é?:a‘% SR BT AP R IES R L Y
BF 2 b A2 M NEE A RIS LK 60~220 mo @ $TEEWIT 4 d & %
A H A2 ABF o GPS A< RIE RS BT ‘_L.”,’elv'ufrlé]rﬂi RIEAG PRk T R
b o RETR hF A P BT AR o LT chB T - XEEHET 0 T A AEE
FE - FENE o LR T Apdl oM 2F R E T - AT > HFE R
PREELL o AT LYtk 2 Sl BRH A 2 NASOs & 30°

TR o

AFERGRA R #T WL 04 7 E A 4

B s ETh M BT T @aﬁ@’ﬁgu
R B2BEGRS T2 E (@’\ b); @ &
4 ﬁﬁf’ﬁ’f‘”‘ﬁiiﬁﬁi = E (R~ C) f«‘_é

() T ~0.02 MPa > B ~ d) - 331 SRR TR RE T AR
P r:*“"‘ﬁ;i 2R EFRANI030km (B~ ~4 ) Fj PP RERE
SV TR AR R R Skm2 R Bl s RAR AN R R EI IR AR
FIBLR 5 Bfs- B BIRFER P50 km 2975 = & o B4 b BT %68 %k L ipl
B33 HRUHES Z AR A e L B SIS R HRA A SRR G R
FERAPP o LYrETR BEIR S JelSt R 4 BAvz R AL > R 325 Rt 2 BEA o

e
=
E\
~
e
?S
R
3

=
A

p At BT T BEGRE
B it Jr%r"u"ré] PEE

F».@ﬂﬁ?h—

3

?“
ju

oy g,?g

R

hy%
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3,%’53%*%%%
GRS KR LY R AR AP RV A F I RAAESE BT 2
CHPEEAI99 R E RESAT LRSI R ERS FRAES L R
iﬁ*‘ff%%’%i % B < &kv= & (Wang, 2000; Wang and Chen, 2001; Ma et al., 2005,
Chan and Stein, 2009 ) - * 7 3 1* GPS F R =4 fril it L 7 B4 = #7] - f8 R °
Wi ROETR BCEHCA G Al N324° A 40°L KA TR G P i BB E S
0.05~0.1m> =44~ 85 004meo 531 BHRMTEE (R2ZEGRS £ T ¢
Ui B GRS R T %% (ACFS ~0.05 MPa) gk | & 4% L5k ( ACFS ~
-0.01 MPa) trph ) ; R cn®it ip Ve M2 Lk { S48 PRV
4 B S qfo] R E (Hsuetal,2010) o
2002 # 3 % 31 pEFA AFRFES AL 331 2 R (My=7.1) 2 B3 ¥R #iC
A A N290° ~ #F & 30° 8k EIRLF MBS G o CONER 12km Ao ¥ B
BAFHES 056 mo A% e fe LRIFAR 25 kmee {17 331 k RFHE &
BRI LT P L LORETR 2 SRR NLRE R ST G P L R B
BEor 13313 RiBis > LUETE 2 R SUWE Y REZ s BWA TS P R GEA H
4t (0.001~0.02 MPa); @ S B ¥TA A L2 ¥ & LRETE A NP RB RGBS T
(0.005 MPa) -
e o209 AT ke BAKRC) oA 2002 E IR A 331 B X Fekae R
AHFLTRTARES G R H SRR LT L
B ERGREES P @Y FIRFVAZR 2T RAF B EEL
BHNE - B FF e ZREBRS (Kingetal,1994; Toda et al., 1998 ) ~ # 3k /i B 24
PRI RSP UEEARFSAFT L AR  Glr B AP TP R 7 B2
TR B RPARFE T I RS L A R FRE ] R
g (Blz ) % Fp & 3 Ao 2 LR ;l'fi A ARK D BT HRE- BRIEF Y
R REFpML e

L P
E%ﬂﬁpfr&Lw\mﬁi~*%%~ﬁﬁéi4mﬁﬁ Ll ES S
GPS i fpiplsbazsk ¥ % > ¥ et GPS FH A 472 F - W22 GMT § B -

rFEAD P L F R A %i?]fﬁ Poo B g e - MOTC-CWB-100-E-08 -
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2432 8551939 S22 4 %‘r ZMpERHELELH F,51%5,371-380 F.
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¥ > %44 > 78-108 F -
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A-dEvup R AR vEE AR RIG A e TR Y 2 ¥R Sk

L) S - A i FH KR AR iR
*) ) () (km)  (km) (km)

Rl 4 75 45 80 16 15

L ST R 37 50 120 30 20 15

R 30 35 90 40 26 15

AT BT 250 80 180 10 15 15

22 FEBIHRELE VA fAE N2 BARA AR 28k 2k

$Th LA A i FH KR BB R
(*) ) () (km)  (km) (km)

KPR TE 20 70 70 60 21 20

KEWR BB 20 50 70 50 26 20

i ST Ry 45 65  -90 40 22 20

¢ L Erk 202 65  -90 150 22 20
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22°30'N
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(@) (b)

ﬁ]"‘ \2010-/& u ley %F\»"%/ﬁ‘%ﬁi o(a) "23 ;—fﬁ?fi‘%\’d GPSE—AIE'IIEO,I'J%./E'J:éL
KT B EE O5%EC HBELIR - ¢ FRLIB A RER > F I EBEN
% 9 (L %}?&-‘L [l O(b) GPS ?:::_5_ Ti’.%%fé_ s 4 d ]F]lglf“*%:féﬂ R f‘? ]}ﬂg}fx%
TR R BRE L -
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z z

2 0.1 (m) zdoo 01 m [

z 5%

8 8

& 5

-4 z

2 s

o iyl

a 8

12000'E 120°30'E 121°00'E 120°00’'E 120°30'E 121°00'E

(2) (b)

¢ AEIREANNARPIERGIER L RTEH K FRLE AR YA
dEBENARL R BELAEASG o(b) 2 ¢ HEALRRPZ GPS LB =
o FF R ARGYIRRIE o BN A 1991 3] 2007 E ArE A 2 BIRIFER )Y
40km 2_ % 2 (Wuetal, 2010) -
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235

Dip=80 Dip=35

23F 4 J
0 (
22.5F
e) _®
120 120.5 121 121

Ble ~ 287k k2 BG4 %1 (ACFS) - ACFS 3 =d R4 RGBS 3
Lo ARSI B AR HBREAAY  F LT ARG
el B o (a) wETR (FEA=TS R > % L) (b) B ek (M 4=60 & -
vk );(c) BmLEk (FHE&=50R »» 4 );(d) MLerk (FHe&=60R >+ L);
(e) Arit@rh (M&=80 B> wa ) 5 ¢ Bri4r () ook (H4&£=35
Bood) vd BREALT UM ERLTE o
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Fl= 54 331 # AR RS A GEER S 6 G 4w 5 N290° s 4
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/\\’.\‘l I /\,\’\1 N
25(( ’ 0 25(‘/ Dip=50° |
e p Rake=70 = / Rake=70°
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(I .
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0
\/\/—l
- (b)]
123
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» _©] _ ~(d)
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BN~ 2R L2 RGR4 ®1 (ACFS) ° ACFS i &

[

LS 25)-F § T

Do iRd S B e HRRE AR FI 2B T R Bt
#P#"‘%‘?%E}}q o (a) ¢ A58 gﬁ’éﬁ MR (ME=T0 B > w4 );(b) %3 Lﬁ?éﬁ &
Bo(Ma=50R % L) (c) Lyrerk (Mae=65% > v s );(d) ¥ & L%k
(H&=65R » 58 )oficd B3A %331 # AR =% (Harvard CMT) » §
Fees Rie— B % FRP > 50km 2 R FF FIBL P REALSkm 2+ R
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Focal mechanism, strong ground motion, fault-plane identification.

B3P *PR 2T P I e 22 TR BT RRRBA R
Y o - HFRAR RS S B E YA & (conjugate planes)
1% ¥ fg E (ambiguity) » #3 B BETE B A 5 (TN Ao o pF
A FErRFRRSREEEr  FF O] f Ao waiTh &
AR RRLHREL S OFT R o@ T R #$ F (shakemovie) » 11 %
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Abstract

Earthquake disaster is one of the most significant impacts in
nature. Particularly, Taiwan is located at parts of Pacific belts where a
lot of earthquakes have been occurred. Some deadly earthquakes had
impacted Taiwan during the past decades. In order to mitigate
possible earthquake damages in the future, at first, this project will
analyze the spatial-temporal slip distribution of large earthquakes
occur in Taiwan. The body wave source inversion method will apply in
this study. To follow this approach, basic source parameters should be
prepared, including the magnitude, epicenter location, focal
mechanism and fault plane solution. Recently, these source
parameter information are routinely reported by Central Weather
Bureau. Based on these information, rapid source inversion analyze
can be done once big earthquake occur. In addition, we will
combine results from some other studies, including (1) Rapid
Determination of Earthquake Focal Mechanism and Fault Plane, (2) Static
Coulomb stress changes associated with large earthquakes and (3)

geological analyses in the earthquake source area, to interpret the
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possible mechanism of large earthquakes in the Taiwan area. All of
information will provide government as well as publics to assess and

mitigate possible impact by future large earthquakes.

Key words: Large earthquake, focal mechanism, Coulomb failure

stress, rupture process.
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%290°~330° %7 M & 5 30°~70F7 1 ¢ B Ik duTE A 5 A 3 N324° .
A 400 ¥TK 5 F 0.05~0.1m= e FAH > 004m= =HES (B ) -
ZHT GPS HAA BRI REME- BeERFHLZT "f‘%@*&ﬁéé@
TR RERVAZ VNP E RS A BREEERCFBE S 012m
> i n_;r:-d’— FRPIFRFEAI520km R AL RS REFRATAEF (B
5) o B BER ML Th#E 60GPa * ¥ BIE KEr R E 5 4.95x10'8 £ 4
Foo AR g R 642 B0 ¥ 23 CMT ~ NEIC ~ v 5 4 BATS RS H1f27fm ++
2.3 B¥E- R (Hsuetal,2010) °
LB BY N RENATER AR BB P Y E SR s A R
Kby RERZ EAREY R RiGR %th«gg,@ » ACFS=At-p'Ac, > &
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POAT R ARG T it R W AREEAEK ST HRRLEE 1@
- A 0~07 0 Aon 5 & 4 %1 0 BH| (clamping) 5 i+ o % ACFS>0 - %7
KRB € ik AR ¥ % ACFS< 0> 87K £L 2| B ¢ R 41 (King et al., 1994) -
A 4% Okada (1992) #7 & 3+ ¥ ek 48 853 & il 4 20> a0t ol i %
B B A N5 025060 GPa - 21 > £ #-fud R B T P RETE ik
Moo KRB PREK G P2 DR R EEFS e TR B AR
L -

BT R R B REAELS LIRS J50 N ER S L EE 3T
%ﬁiﬁ"%ﬁ(@ﬁ)/Y“%%QWUW7 il@m%mma@aiwma
Ll AT K oo R o B R AL R R R 2R
Ae = 84 & (Ho, 1988; Shyu et al., 2005) e K -8 & 4_w 7 L ‘»’?%] B+
# 35 % R (Lacombe etal.,2001) - d FF R GPS BRI S %81 > HEB%k 7 P &
24 #HAE > #F 5 2430 mm/yr (Hu et al., 2007) o #7i #0/ i & 1946 & 240
632 S 3 AT B R - LHER P ikt (Hsu, 1971) H 40k # £ 8RR
PR 1T A G TOCR SR RING 5 17° (Lee et al., 2000) - ff v ¥7k &
BT IREEEY frEak Rird T R A KR (Ho, 1986) > %7k 5w L 1
30°~40° 2 i %TR o R GRES EE P ATt itk ST A - o

Pl MR A L REO YT OB RO RFBA TP ELE AR
Bk o b g g o %*%Elm/f%" FiFRBEUREREGE () AL RIR
RERRT AR pE (0:0.75)0 RGRA BT R FHESN o2 TS
AT 2 RIRISHE AL R G 43 0.2~0.5 (Hsu et al, 2010)  2F 3 2
R WEO0ATERGRA c BEAET EGRS Ap ek (Fle a) g
FELETE 2 A A RS (Blec) M2 ék (Be ) 284 (~0.05 MPa)-
-6  Righd p ek a0 (Ble a) M2 3710818 (Rl e) 3580
(~0.01 MPa) s 4 1A B A fF sk & R =3/ R 15-20km #F (Fz )
EHEANEFTHNMT-Aa Lde  nTap ?vﬁ“ﬁuﬁfﬁ%’%éﬁﬁ_ﬁn tORE o d 3T E
SHR R b A - ¢ SR CAER S Skm 2 B SRR THRFHE e

TR S PAGRHRE GRS PEE B RPNk L T E o
* 60 °.ﬁv%fr)é; F O(Beb); LEk & * 6004k 4 (Bled)r 35 Eb kA
Ffod - L@ FEREH2 6K A T (Fle afeb £ - ) o BIEHF R AP
METRRIELEE AR RREY FRFRT cGBERETABREERR
R PFEEIE (Hsuetal ,2010)0 gt ¢ > RGRA + [ 30 R &AL G o Fit
Bl (Glhob|E Gl) + ApE R 1 iT- Haum§ #F BT BRE
9
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(z) FE3BIFR

2002 # 39 31 pAFARKTIZ3BIAHE BL T e Rt 5 Bk
FRXA0kmo P BB L EAINEER # AR IR A AR 2 (T 4P o B2
RRLFESAT 100 km o 7 3Ed 2020 > LFArE Y ARPRL N SSLT
( Chen, 2003 ) o p* =t 3 ;‘;; B CEITA 16 & %fmﬁx«' - T St
RS A 1986 & > K RAW 68 R tida (BT ) $psS 15 45

331 # Ez B* GPS kT B im# wgiRiRlxk (SUAO) ¥ % i S0 mm w &
B 3EH B EATHNAIER (B a) F ’15227}7(%:?:&- (BANC) ¥ 3 18 mm >
FIFTHEH el BRI S 2 HEF ACERITR 2 Pf'ﬁi*'ﬁﬂ % 10 mm
Aot 286 nREL P 2RHEHBENE 515 mmy 28 A e PEH - &
LE EHE G TR A FRRE (SUAO) BRI < TH5E 25mm» ¥ §F
oo AT GPS Bl ARG ERT R mIRE S P 2 e £ ARG f
a8, J‘”‘w“Smm(El" b)o

g3t 331 B2 BB E G R DA ﬂb’é*i EERBHIZ HEA
FROPERE B PR o2 RRRBFIY - BER G AN E et R v e iR ¥
K A_w A3 N270°2 N290°» o *: 4 3Ripcnbp B A G B & ehd A (F= b)>
TR G R R EBRAT I R AL LR G TR LERY A
TR AN RRIITL S AP AR A R HITATE T 2 A R ¥R (spray fault) o
sz:ﬂ' Bk ¥k chE & A 0] 100 km o %7k fﬂ. i35 200~T70 °2 F » $7 R d 3 A

3 50km 2 R o BETE BIA L 25 B BB 13EE & GPS BB F S w0 1T

Lm‘ré, FHE MR R FH > L1 ﬁl”i— #£% T4 -#1 (Okada, 1985)

Zacgdol Dk BB kR RE GO SR RTFAFSA T > Gl gm0
i RUTR ﬁ’?"lf' EEAR o FERWERP o

Fg P B R g i 8T B0 R ALe N290° M & 300 BT TRV MG R
AR f§112kmz@ 8k TR 76km (Bl- ) - % & % + 5 02~04m 2 Mo f#

202m2t+HEE (B>~ ) AR AFHBEL 056m> » 1 s LRl

FR25kmAe (B ) o FEEXBEREE 40 GPa> * # BlE RE» B2 i
5 74x100E A > ApFRETLF R 0 E 23 CMT ~ NEIC ~ fr &~ # BATS
BB A RT L b BB R o

AT R RIEE 331 ¥ RSB AN R AER ¢ L LRETE 2 S
AL 2 B (RN ) WU N B AFRAATL A BERL RS
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Fod e LR R L 2 V’*inﬁﬁ¢Wﬂb*%ﬁ%ﬁﬁﬁ°®S
FTHREBEERSEES Rl HEE s 30 mm/yr B LF 2 FAREEF S
80 mm/yr (Seno et al. 1993; Yuetal. 1997 ) B #7f % 22 %758 7 &RB= » 2 - 4
BETA TSR R A (0~2km) 7 P AEZ BHR% (Tu andLlu 1989; Liu and
Yu 1990; Angelier et al., 1997; Lee et al. 2001; Yu and Kuo 2001) » &4 % F 9 5 30
mm/yr > & ¥R FINCY AN G2 R o AFEY THRELER A G B AL
700 K > s B2 AL S0 K 0 A ERD PRREETAR S RAEITET
B2 Bz 2003 £y B2 AR AT R (Chen and Rau, 2002 ) o 3" 58 5
L,,ﬁ—é’ Rl2o P & LT R E 2R S A RE SR i B oo Tehp FE 22 51§

i%ﬁ—p-&?%ﬁrﬁ'nl"ﬁ"ﬁﬁ.fi Bk rEFBER Y & LR &’?%ﬁ%’%l"ﬁip
65°c AT LA 2 F A2 LYk S ETE > EaAA KA TUAG 2
BEAFTAT AR AEN T SN AL T £ 13km; A A At W
I &L & ‘5] 21 km (2 #2 2451939 ; #AgF 551957 ZH X > 19785 ki 7 >
2005 Do tep A2l p o LYPETE T R E AT R 0 0 B AEAGLE ¥R
AR | ri"lfi’éﬂ“,_%mv.irr% r*é?:a‘% SR BT AP R IES R L Y
BF 2 b A2 M NEE A RIS LK 60~220 mo @ $TEEWIT 4 d & %
A H A2 ABF o GPS A< RIE RS BT ‘_L.”,’elv'ufrlé]rﬂi RIEAG PRk T R
b o RETR hF A P BT AR o LT chB T - XEEHET 0 T A AEE
FE - FENE o LR T Apdl oM 2F R E T - AT > HFE R
PREELL o AT LYtk 2 Sl BRH A 2 NASOs & 30°

TR o

AFERGRA R #T WL 04 7 E A 4

B s ETh M BT T @aﬁ@’ﬁgu
R B2BEGRS T2 E (@’\ b); @ &
4 ﬁﬁf’ﬁ’f‘”‘ﬁiiﬁﬁi = E (R~ C) f«‘_é

() T ~0.02 MPa > B ~ d) - 331 SRR TR RE T AR
P r:*“"‘ﬁ;i 2R EFRANI030km (B~ ~4 ) Fj PP RERE
SV TR AR R R Skm2 R Bl s RAR AN R R EI IR AR
FIBLR 5 Bfs- B BIRFER P50 km 2975 = & o B4 b BT %68 %k L ipl
B33 HRUHES Z AR A e L B SIS R HRA A SRR G R
FERAPP o LYrETR BEIR S JelSt R 4 BAvz R AL > R 325 Rt 2 BEA o

e
=
E\
~
e
?S
R
3

=
A

p At BT T BEGRE
B it Jr%r"u"ré] PEE
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3,%’53%*%%%
GRS KR LY R AR AP RV A F I RAAESE BT 2
CHPEEAI99 R E RESAT LRSI R ERS FRAES L R
iﬁ*‘ff%%’%i % B < &kv= & (Wang, 2000; Wang and Chen, 2001; Ma et al., 2005,
Chan and Stein, 2009 ) - * 7 3 1* GPS F R =4 fril it L 7 B4 = #7] - f8 R °
Wi ROETR BCEHCA G Al N324° A 40°L KA TR G P i BB E S
0.05~0.1m> =44~ 85 004meo 531 BHRMTEE (R2ZEGRS £ T ¢
Ui B GRS R T %% (ACFS ~0.05 MPa) gk | & 4% L5k ( ACFS ~
-0.01 MPa) trph ) ; R cn®it ip Ve M2 Lk { S48 PRV
4 B S qfo] R E (Hsuetal,2010) o
2002 # 3 % 31 pEFA AFRFES AL 331 2 R (My=7.1) 2 B3 ¥R #iC
A A N290° ~ #F & 30° 8k EIRLF MBS G o CONER 12km Ao ¥ B
BAFHES 056 mo A% e fe LRIFAR 25 kmee {17 331 k RFHE &
BRI LT P L LORETR 2 SRR NLRE R ST G P L R B
BEor 13313 RiBis > LUETE 2 R SUWE Y REZ s BWA TS P R GEA H
4t (0.001~0.02 MPa); @ S B ¥TA A L2 ¥ & LRETE A NP RB RGBS T
(0.005 MPa) -
e o209 AT ke BAKRC) oA 2002 E IR A 331 B X Fekae R
AHFLTRTARES G R H SRR LT L
B ERGREES P @Y FIRFVAZR 2T RAF B EEL
BHNE - B FF e ZREBRS (Kingetal,1994; Toda et al., 1998 ) ~ # 3k /i B 24
PRI RSP UEEARFSAFT L AR  Glr B AP TP R 7 B2
TR B RPARFE T I RS L A R FRE ] R
g (Blz ) % Fp & 3 Ao 2 LR ;l'fi A ARK D BT HRE- BRIEF Y
R REFpML e

L P
E%ﬂﬁpfr&Lw\mﬁi~*%%~ﬁﬁéi4mﬁﬁ Ll ES S
GPS i fpiplsbazsk ¥ % > ¥ et GPS FH A 472 F - W22 GMT § B -

rFEAD P L F R A %i?]fﬁ Poo B g e - MOTC-CWB-100-E-08 -
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EkB Er B FRG RTE020100 SHE RFBEURLEZROETAV)
MOTC-CWB-99-E-15 -

ﬁﬂ?,m%,mw%%ﬁgﬂaya@ﬁygﬁﬁ’%;%%ﬁ%mﬁﬁﬁm
yrick At €@ F o 191-197F -

REPHE 1957 S 28 > SAEEER ¥-F > +#355303 F o

Angelier, J., H. T. Chu, and J. C. Lee, 1997, Shear concentration in a collision zone:
Kinematics of the Chihshang Fault as revealed by outcrop-scale quantification of
active faulting, Longitudinal Valley, eastern Taiwan, Tectonophysics, 274,
117-143.

Chan, C. H., and R. S. Stein, 2009, Stress evolution following the 1999 Chi-Chi, Taiwan,
earthquake: consequences for afterslip, relaxation, aftershocks and departures from
Omori decay, Geophys. J. Int., 177, 179-192

Chen, K. H., and R. J. Rau, 2002, Earthquake locations and style of faulting in an active
arc-continental plate boundary: The Chishang Fault of easern Taiwan EOS Trans.
AGU 83 (47), Fall Meet. Suppl., Abstract T61B-1277.

Chen, K.C., 2003, Strong ground motion and damage in the Taipei basin from the Moho
reflected seismic waves during the March 31, 2002, Hualien, Taiwan earthquake,
Geophys. Res. Lett., 30, doi:10.1029/2003g1017193.

Ho, C.S., 1986, A synthesis of the geologic evolution of Taiwan, Tectonophysics, 125,
1-16.

Ho, C.S., 1988, An introduction to the geology of Taiwan, explanatory text of the
geological map of Taiwan, 2nd edn, pp. 192, Cent. Geol. Surv., Taipei.

Hsu, M.T., 1971, Seismicity of Taiwan and some related problems, Bull. Int. Inst.
Seismol. Earthquake Eng., 8, 41-60.

Hsu, YJ., Rivera, L., Wu, YM., Chang, C.H., Kanamori, H., 2010, Spatial
heterogeneity of tectonic stress and friction in the crust: new evidence from
earthquake focal mechanisms in Taiwan, Geophys. J. Int., 329-342.

Hsu, Y. J., S. B. Yu, L. C. Kuo, Y. C. Tsai, and H. Y. Chen, 2011, Coseismic

13



deformation of the 2010 Jiashian, Taiwan earthquake and implications for fault
activities in southwestern Taiwan, Tectonophysics, 502, 328-335.

Hu, J.C., Hou, C.S., Shen, L.C., Chan, Y.C., Chen, RF., Huang, C., Rau, R.J.,
Chen, K.H.H., Lin, C.W., Huang, M.H., Nien, P.F., 2007, Fault activity and
lateral extrusion inferred from velocity field revealed by GPS measurements in the
Pingtung area of southwestern Taiwan, J Asian Earth Sci., 31, 287-302.

King, G.C.P., Stein, R.S., Lin, J., 1994, Static stress changes and the triggering of
earthquakes, Bull. Seismol. Soc. Am., 84, 935-953.

Lacombe, O., Mouthereau, F., Angelier, J., Deffontaines, B., 2001, Structural,
geodetic and seismological evidence for tectonic escape in SW Taiwan,
Tectonophysics, 333, 323-345.

Lee, C.T., Chen, C.T., Chi, YM., Liao, C.W., Liao, C.F., Lin, C.C., 2000,
Engineering investigation of Hsinhua fault, National Central University 7, (in
Chinese ) .

Lee, J. C., J. Angelier, H. T. Chu, J. C. Hu, and F. S. Jeng, 2001, Continuous monitoring
of an active fault in a plate suture zone: a creepmeter study of the Chihshang Fault,
eastern Taiwan, Tectonophysics, 333, 219-240.

Liu, C. C,, and S. B. Yu, 1990, Vertical crustal movements in eastern Taiwan and their
tectonic implications, Tectonophysics, 183, 111-119.

Ma, K. F., C. H. Chan, and R. S. Stein, 2005, Response of seismicity to Coulomb stress
triggers and shadows of the 1999 M-w=7.6 Chi-Chi, Taiwan, earthquake, J.
Geophys. Res., 110, doi: 10.1029/2004JB003389.

Okada, Y., 1985, Surface deformation due to shear and tensile faults in a half-space Bull.
Seismol. Soc. Am. 75, 1135-1154.

Okada, Y., 1992, Internal deformation due to shear and tensile faults in a half-space Bull.
Seismol. Soc. Am. 82, 1018-1040.

Seno, T., S. Stein, and A. E. Gripp, 1993, A model for the Motion of the Philippine Sea
Plate consistent with Nuvel-1 and geological Data, J. Geophys. Res., 98,
17941-17948.

Shyu, J.B.H., Sieh, K., Chen, Y.G., Liu, C.S., 2005, Neotectonic architecture of
Taiwan and its implications for future large earthquakes, J. Geophys. Res. 110,
doi:10.1029/2004JB003251.

Toda, S., R. S. Stein, P. A. Reasenberg, J. H. Dieterich, and A. Yoshida, 1998, Stress

14



transferred by the 1995 M-w = 6.9 Kobe, Japan, shock: Effect on aftershocks and
future earthquake probabilities, J. Geophys. Res, 103, 24543-24565.

Wang, W. H., 2000, Static stress transfer and aftershock triggering by the 1999 Chi-Chi
earthquake in Taiwan, Terrestrial Atmospheric and Oceanic Sciences, 11, 631-642.

Wang, W. H., and C. H. Chen, 2001, Static stress transferred by the 1999 Chi-Chi,
Taiwan, earthquake: Effects on the stability of the surrounding fault systems and
aftershock triggering with a 3D fault-slip model, Bull. Seismol. Soc. Am., 91,
1041-1052.

Yu, S. B., H. Y. Chen, and L. C. Kuo, 1997, Velocity field of GPS stations in the Taiwan
area, Tectonophysics, 274, 41-59.

Yu, S.B., and C.C. Liu, 1989, Fault creep on the central segment of the Longitudinal
Valley fault, eastern Taiwan: Proc. Geol. Soc. China, 32, 3, 209-231.

Yu, S. B, and L. C. Kuo ,2001, Present-day crustal motion along the Longitudinal
Valley Fault, eastern Taiwan, Tectonophysics, 333, 199-217.

15



A-dEvup R AR vEE AR RIG A e TR Y 2 ¥R Sk

L) S - A i FH KR AR iR
*) ) () (km)  (km) (km)

Rl 4 75 45 80 16 15

L ST R 37 50 120 30 20 15

R 30 35 90 40 26 15

AT BT 250 80 180 10 15 15

22 FEBIHRELE VA fAE N2 BARA AR 28k 2k

$Th LA A i FH KR BB R
(*) ) () (km)  (km) (km)

KPR TE 20 70 70 60 21 20

KEWR BB 20 50 70 50 26 20

i ST Ry 45 65  -90 40 22 20

¢ L Erk 202 65  -90 150 22 20
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e) _®
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