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# A Fp# iR 4 B (Gantt Chart) :
Table A : Gantt Chart of expected progress.
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Abstract

In this project, we first analyzed geodetic data to generate the surface deformation
level map. The fault model was adopted to integrate the geodetic observations with
geological materials. Then the fault slip deficit rates were inferred and applied to the
estimation of earthquake rupture probability for major faults near the protected objects
in southern Taiwan. The working area in this year is the Chianan area. We have
completed the following missions: (1) The daily solutions from 572 continuous GNSS
stations, 776 campaign-mode GNSS stations, and 22 leveling routes were calculated
for the following time series analysis to get the velocity field of southern Taiwan with
respect to station SO1R. (2) The strain rate field of Taiwan was calculated and the
second invariant was used as the basis of surface deformation level. The surface
deformation was separated into six level (0-5), 1.7 pstrain/yr was set as the second
invariant interval. We also collected the surface deformation regulation related to
conventional and high-speed railway simontaneously to propose the preliminary
version of surface deformation level table. (3) The fault parameters of the Hsinhua fault,
Kouhsiaoli fault, and Houchiali fault were mainly evaluated based on previous studies.
Then the optimal fault geometry was estimated using the 2D fault model constrained
by the aforementioned geological information, and the slip deficit rates of each fault
were derived through the 3D fault model. The geodetic data after the 2016 Meinong
earthquake were adopted in this project. According to the modeling results, the average
slip deficit rates of Hsinhua fault, Kouhsiaoli fault, and Houchiali fault are respectively
25.8 mm/yr, 9.0 mm/yr, and 5.2 mm/yr. Finally, the earthquake potential of each fault
was derived through empirical functions and probabilistic model using the derived slip
defiit rate. We also estimated the scenario ground motions and coseismic displacements

by the GMPE and 3D fault model with optimized fault geometry and slip deficit rate.

KEYWORDS: geodesy, surface deformation level, earthquake rupture probability,

scenario shaking map, scenario coseismic displacement map

XXI



P-4 W

1-1 3§

HA2II E3 7 11 P My9.0p Ao iap 2 BAEAPS 2§ &2
() B R A RETEESEEZ (2) FRASTREI ISR
B oL FHFREFHE - LEUFLLED RASIF2L LAy RIPEH
Pl AR U TR RERETR RS LR SRS RETH
NER T AR RAEREA LT RTROER S BIp ottt d L F R E
PWH M fRRDP FAG o ARFIEE S FHE R RLEFPURE AN
RS LT S HEE oo E Sl (Y 93 s oy TR i
ﬁﬁﬁﬁw’ﬁ%ﬂ%ﬁ%%ﬁ@ﬁ%ﬁﬁﬁgﬁﬁﬁﬁﬁﬁﬁﬁéﬁﬁiﬂo

EARNY AR A AT AR 9195 EM ke B N A2 EREE TRES
BV EY R E LB EREE S R E 2R E4k 5L (Global Navigation
Satellite System > f§ £ GNSS) E Pl &4 R ERIA - 20 A F 96-99 & M &
WO RE RS R 0 0 & R GNSS S k2 LR A %
o el R L AU T B 2 R SRR ST T KRB & R AT
BT 2 MR B E M o A B 98101 £ M9tk AR BRI T ¥ PR R U §
Bl ER S TR B AR 102-105 & TETR SR BRI T 8 = PR -UTR B
@ﬁﬁﬂ?%@@ﬁJﬁgig’e%$8m¢m68ﬁ$$(%ku)wnﬁ
GNSS #:p2 42 isH B K BRA (5 29 L PAZ 13 FEEpR)2%% (B
-11) 0 & fd B M & 57 GNSS & K BRI A 47 > B f2 L 4R W AR  F R
NE RBORVIBRE- HPE AR AR FHE T EE RE
$1R & b A o F b PS-InSAR fFh B FTHNS Aip- Bl a0
Poakslie (B 1-1.25 B 1-1.3)0 7 44 % e Bl & 00 258 (S8 7 LR > Pei eh
EEA R G Rab T M ocigd 2 7 E2Z A HRIETRITHE ¢ R

MNégi%ﬁ$~§%i&£§%€$%iﬁﬁpifv%@&3%%@ﬁﬁ

w
5

Y- 2w AXNRE9I8-101 & 2 '—&‘rﬁ] TR Y B - IFER-UTRE ERlE
R LAY 7R REHE R BiRER U (R - 2 ek L
YrETR AT ETR S 2 T BT AR ETR 5 P ER o] LTk ) Bk



YR EH R E B RN AT R etk SR fT R R BE A
Foo AR 102-105 & TETR S BRI T % = FEERETR B & LR 2 FES
2R S L SR A A R P A TESICRINE ST S A S O S

TP A RFAIRERATEE ERA N G% S 2R RS2 A A
PRI S LIRS /RA ol NE S - I S 1 I BN N L S
APRGF R B R R T RTS8 ERES ST 0EY .

AR 106-109 & 87k B d B BLRAT T 5w PR3 £ B ELIR TOR AL
é%ﬁw@ﬁJFﬁLwaéﬂ’U>¥§&%ﬁ%%ﬁﬁﬁ@ﬁlﬁi’ﬂ
F AT g Kok R RAEPIS R b AT 2 LSRR

B TR AR AR o R TR BRSBTS E T X AR
102-105 & Ttk 6 BRI § % = PR RS0 B & BRPIEER A 17 7
POt R ST S P SRR R B I R eOET R B Sl £ % X
BE O SRR R G o0 (2) d i R E R
BPER LR 27 Kyl GNSS # 5k T8 B $Ha 3 3 B B} K chfRis
A o AR AR BT L E NS B PEE
GNSS #fesh2 L3 ¥ FEREL LK F = A8 FERFL TR -
(3) ¥ ebo prpp Bt de 1% % H B2 =3 (PPP) 4 & i i GNSS i W g
FHRBE JIT SR P RFEA 6 RE 2 A- ) 242 GNSS F
AR A N R

BB FE RO T2 % AR TEEEHUE - B0 4 8PS
%%@?%J?E%Q—ﬁﬂ%%%ﬂifﬁéﬁﬂﬁ7@¥¢%’ﬂ%%rﬁ
AR PG o (1) APH R W > RER TS 2 BRI
i%%%@z%yzsgyi%%’ﬁéugﬁ Eoh R SN SRR
L EFRE A G B AHAE RN LR AT PR RS L RRETE 5
EERFPEIERFAUTROEEMT & L0 A BBE FHD LB
R R S L A %Mv“w P& dl2- B A
BoARRE I EA SRR FHEL SRS ARV AAST R o (2) BRAGL B
P SRR AR Aed w’r&] KRS Fende o ik L7 i d *’?%"’V@i #
PREC R RIEE A BRARE SR LA o TP YRR ES R
B TR B P ARV SRR IRY - QR RE LR TR As s

lg

IRy
IR
>3
=R
oo
(w

P12



R EE BB TA e R R G TR AP Sl PRE SRR P e

IR ¢ o (3) ARFBFE RS B SR FBBIE S A F 0 T REA
M B e 1 RETE LT LR B RORACE - kg

hAREHFT R E R
FAEGHARELR RFAP LR RELFREBIFLETNL A RS RFAT
Bl £41% 2 @A 8BNS 2 VP22 BRERCHATE
& 17
A RGPSk 4 i 5t 35
It H HIGP Sk &% it 3 35

251 o GPS# #)3%
A F KA R 35
km

— —
0 20 40

24’
,®
g
O (
| Ji:
oL
23" 1
22° 1
e )
122"

120° 121°
Bl 1-110 7 e Fan & et 2 2 R B MR < 2 R R BRI G o BB ¢ § 86 xb GNSS i =k -
773 =k GNSS # #s 5k 2 2 42 W54 KRR -
Figurel-1.1: CGS geodetic network for active fault monitoring, including 86 continuous GNSS stations,
773 campaign-mode GNSS stations and 42 pricise leveling routes.



Fol-1.100 ¢ a3 H & fraE B eh GNSS i S ELiR o 7)) £
Table 1-1.1: Continuous GNSS stations installed by CGS
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Figure 1-3.1: Seismic profile of Hsinhua Fault.
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Figure 1-3.3: Distribution and sections of campaign mode GNSS stations. Green circles are campaign
mode GNSS stations; blue rectangles are sections.
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Figure 2-2.3: Chiayi and Tainan velocity field relative to Penghu Paisha (SO01R) station. The top figures
are the velocity field from 2002~2010 ; the middle figures are from 2010~2016 ; the bottom figures are
from 2016~2022 ; the left figures are the horizontal velocity ; the right figures are the vertical velocity.
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Figure 2-2.4: Tainan Science Park GNSS horizontal velocity field relative to Penghu Paisha (SO1R)
station. The top figures are the velocity field from 2002~2010 ; the middle figures are from 2010~2016 ;
the bottom figures are from 2016~2022 ; the left figures are the horizontal velocity ; the right figures are

the vertical velocity.
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Figure 3-1.1: Relationship between observations and the interpolation points of triangle.
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Figure 3-1.2: Grid velocities derived using velocity inversion. (a) GNSS horizontal velocity field; (b)
Velocity field with 0.020° grid interval; (c) Velocity field with 0.030° grid interval; (d) Velocity field
with 0.045° grid interval.
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Figure 3-1.3: Grid velocities derived using velocity inversion. (a) GNSS horizontal velocity field; (b)
Velocity field with gamma smmoth -0.5; (c) Velocity field with 0.030° gamma smmoth -1.0; (d) Velocity

field with gamma smmoth -1.5.
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Figure 3-1.4: Grid velocities derived using velocity inversion.
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Figure 3-1.5: Distribution of principal strain rates.
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Figure 3-1.6: Distribution of maximum shear strain rates.
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Figure 3-1.7: Distribution of second invariant strain rates.
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Figure3-2.1: Parallel displacement pattern of bridge. Red line represents the change of bridge location
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after displacement; L is the span length (m); 0 is the deflection angle (ﬁ).
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Figure3-2.2: Angular deflection pattern of bridge. Red line represents the change of bridge location after
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displacement; L is the span length (m); 8 is the deflection angle (lolm).
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Table3-2.3: Table of surface deformation intensity level.
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Figure 3-3.1: Surface deformation intensity map of object area.
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Figure 3-3.2: Surface deformation intensity map.
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Table 4-1.1: Key points of data collection of fault geometry parameters.
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Figure 4-1.1: Investigation of surface rupture in 1946 Hsinhua earthquake (Bonilla, 1975).
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Figure 4-1.3: The eastern wall of AIT-3 trench of Hsinhua fault (Lee, 2000).
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Figure 4-1.5: Seismic profile of Hsinhua fault (Lin et al., 2007).
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Figure 4-1.7: Sa2 seismic profile (right top), interpretation of seismic profile (right center), and balanced

cross section (bottom) from Huang et al. (2004).

120.2° 120.3 120.4 120.5°
23.2° - -
N
km
A o
% w, § 0 Mw
$ L0\ A )
E e () oy .3
®. 3 . . o ) i 5 o4
L : . oger W #
23.1° =Y PRV i 05
T 5 e R A Distance (km) A Frequency
% X . A 0 1 HHE 20 0 20 40
s - o % 0+ iy L ! . °
' < i - 17364 * My6.1 —— % ° .
o L . \ ~: L 10
L 20 £
23.0° 5 =
b 19464 » M 6.3 4
° 30 - 30 g'
B
40 - 40
’ 50 . - . 50
e 0 50 100
22.9° Do :Okm 2 - Accumulated (percent)

Bl 4-1.8 119732010 £+ RiFR A+ BE e » 2 (A% > 2016)-
Figure 4-1.8: 1973-2010 Seismicity data, depth distribution, and historical earthquakes (Hu et al., 2016).

57



F4-13 1 ATICRTARRAPM ¢ prRE -

Table 4-1.3: Parameters and references of depth of the Hsinhua fault.
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Figure 4-1.10: Interpretation of seismic profile (right top), balanced cross section of Tainan table land
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Table 4-1.6: The long-tern slip rates of Houchiali fault and references.
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Figure 4-1.17: Strip geological map of the Kouhsiaoli fault (modified from Liu et al.,
2019).
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Figure 4-1.18: Outcrops of the Kouhsiaoli fault. Data from Huang et al. (2020) and Liu
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Table 4-1.7: Parameters and references of dip angle of the Kouhsiaoli fault.
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Figure 4-1.19: B-B’ cross section from the CGS geological map of the Sinhua sheet (from Ho et al.,
2005).
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Figure 4-1.20: Geological cross section across the Kouhsiaoli fault at Liuchenwan area (from Liu et al.,

2020).
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Figure 4-1.21: Geological cross sections across Wushantou fault and Kouhsiaoli fault (Liu et al., 2021).
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Bl 4-1.22 1 2 L F A2 T §2] & (Suppe, 1980) o
Figure 4-1.22: Balanced cross section through Niushan anticline from Suppe (1980).

75



Bl 4-1.23 : Hung et al. (1999)#7:& = 2. EE’3|% ©
Figure 4-1.23: EE’ cross profile from Hung et al. (1999)
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Figure 4-1.24: AA’ and BB’ cross profile from Hickman et al. (2002)
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Figure 4-1.25: CC’ cross profile from Yang et al. (2007).
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Figure 4-1.26: Balanced cross section from Shih et al. (2022).

77



Z 120°25'0"E 120°30'0"E 120°35'0"E 120°40'0"E .
> - — - —_— L s
- c n
N N
& &
Z Z
S o
S S
: :
Z Z
o o
4 Ed
& &
£ z
o o
S "
& &

120°25'0"E 120°30'0"E 120°35'0"E 120°40'0"E

Bl 4-127:c 7 2%k B FE (7@ 1989 FIp &% -2021) 2 #3-d ke v 7 LUA
AR e
Figure 4-1.27: Geological map around Kouhsiaoli fault (CPC, 1989; Liu et al., 2021) and the location of

Kouhsiaoli fault segment.
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Figure 4-1.28: Fault Geometry Models at the northern side of Zengwen River. profile locations are shown

in Figure 4-1.27.
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Figure 4-1.29: Fault Geometry Model at the southern side of Zengwen River. profile location is shown

in Figure 4-1.27.
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Figure 4-1.30: The elevation distribution of terraces and radiocarbon dating samples along Zengwen

River (Shih, 2022). Profile location is shown in Figure 4-1.26.
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Figure 4-1.31: Geometry models and weightings of Chiuchiungkeng fault (Sinotech, 2020).
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Table 4-1.8: Chiuchiungkeng fault dips and references.
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Table 4-1.9: Chiuchiungkeng fault depths and references.
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Table 4-1.10: Longtern slip rates of Chiuchiungkeng fault and references.
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FA 4R 03 -23.4 mm/yr

83




4-1-4-2 % L ¥5 R

PR &0 (FREC? 2 2021) BATH F 2 S5k MU 15 Lk £ R 16 2

g

1L ST A PR 4 4p B @[;Uz eyt Ao (£ 4-1.11):

-

T A 2 (2004) & & 7 S RIS G - STA a0 5 B kg o ¥TR
FHRREAS0 2 > A A FBER L ABH LER LB LR e A (B
4-132)« % 1@% (2003) 93)o L@ LoTh » 97K ABLA I+ & 0 AFR
122 7 LBkt > 28T LA (B 4-133)¢

oL RT R R A AR B Y R 2 Bt e (20 4-112) ¢

1999 & 10 " 22 p ¥ &P FHF 2 RERK 642 ERF R T 3 £ 4
(Chenetal,,2008) #-Rm F2 4R k7L rFLE e, @5 B
B REE ZRFATFEROELI0~16 22 2 @F > 2ty ZE R4 LR 2

SRkt A e B (B 4-1.34) -

NS § SRS SEL L PYCEE SR Y R Y
B Ror R BTk dEag 0 Bt LT T A SRR B 75°S T 85°S 2 AP
e BFE (80°S) 5 AP R ERAIE A RF DL RFRFFG S 10~15
28 50 BFiE (125202 ) 42 AP E FuEiRiodniE o

oL BT Ak 52 AT AR M Y g e

1395 Shyu et al. (2020) > 5 L#7k chif # & 5 5 5 2.51 mm/yr - 4§l /i »
2.50-2.54mm/yr 2. o e L% (2013) fddfedak gl TP o at @ g
e AT Hb K gt o Hb K B o AL w % E B % 5 3360-3450 yr BP -
AETA S RO HD KRR L9 5 8.5my FIM FH 3G hE LB R (85
&% % 2.5 mm/yr o Shyu etal. (2020) Bk &k 4 & 5 80-90 & » 3+ ¥ 7 |5 &
o efHEFHN5L25mmlyr d A e R e B EFYRERZY -

P AE B EG A E it SRR KT LH 225kms 3 SE R

84



Lo 7 # 38kao LAk F

e

52.6-65.8 mm/yr (= L% >2003) A rFH A

BEARFUY L E (2003)4% 9ok T S e cnE R AS i S G 0 2R Bk A R erE

-

FE AR AR 0 B R LT FIETR & TR 0 TN T BN i o

Pafs LETR A s B e hE D FBE S RESES TR AR A

02P-MSN-MS-A

600

s
2

B 4-1.32 0 7 Lr kg 2 BiRIS S (FHFHRE > 2004)-
Figure 4-1.32: Seismic profile of Meishan fault (Peng et al., 2004).
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Figure 4-1.33: Balanced cross section from Huang (2003).
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Figure 4-1.34: October 22", 1999, Chiayi earthquake and aftershocks in two weeks.(Chen et al., 2008)
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Table 4-1.11: Meishan fault dips and references.
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Table 4-1.12: Meishan fault depths and references.
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Figure 4-1.35: Geometry models of Tachienshan (north)
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Figure 4-1.36: Geometry models of Tachienshan (south) fault (Huang et al., 2004).
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Table 4-1.13: Muchiliao-Liuchia fault dips and references.
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Figure 4-1.37: Geological profile across Liuchia fault (Yang et al., 2005).
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Figure 4-1.38: Profile of drilling data of Liuchia fault (Yang et al., 2005).
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Figure 4-1.39: Balanced cross section in Tainan area and earthquake distribution.(Yang, 2007).
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JE AR E A 4

N ),év”j [l g o3
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5 5.682.0mm/yr > BIKUTA VB E G 30 B 0 A
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L agE (2013) b £ikipE TR SR e R
G
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RN LN ‘ /g‘ﬁ;

% 4.4~7.1 mm/yr o

Fl4-140 2 LF 4% 3 § g

=25 (Suppe, 1980) -

Figure 4-1.40: Balanced cross section of Niushan anticline and Nanliao structure (Suppe, 1980)
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Figure 4-1.41: Balanced cross section from Hung et al. (1999).

Bl 4-142: 0% % (2004) 4 2 T 4725 §) o

Figure 4-1.42: Balanced cross section from Huang et al. (2004).

93




Western Hsuehshan Central ‘D'
[ Syn-orogenic sed. (Pli-Hof) Coastal Plain _,  Foothills ,__Range , Range 0

[ undifferentiated Miocene 120.5°E \\ 121°E Sl
=\ \

[ Lushan Formation (Mic)

[C] Eocene-Oligocene sed. £ 10
Depth to basement = o™
contours (km) o=
o Borehole § IR 5.2 km/s i eluster
20km 2 & e (=
- N =
30

Depth (km)

Sub-horizontal 113

cluster

Western Foothills ' Central Range
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Figure 4-1.43: P-wave velocity model and seismicity dataset (Camanni et al., 2016).

L4114 A T TR FRAPM W 4 2 R
Table 4-1.14: Muchiliao-Liuchia fault depths and references.

N i FR
Suppe, 1980 POE T AEFme 182
Hung et al., 1999 PR TR 12 28
&= > 2007 Wi le 2 ¥ RFER G 9922 AKX
o . | oo S T D Ng 2
Camanni et al., 2016 Pk )iji;ij;q RER | F R/r‘j:f;{:;(;é =
FREERE 812 22 ZERA A E 19T 22

EESREREN S SRR RSN S E &R Ay T 33

Table 4-1.15: Longtern slip rate of Muchiliao-Liuchia fault and references.

% =k £ B FAHEF (mm/yr)
PrEIE 2005~ T ETATBE I TH LA 10.8~11.6
wEE T E
Bz Lo 2010 | 6 R £iEHa 2 gEF 2 TR 7.2~15.2
PEAE 2013 | 2T EE P ESEEPET R 4.4~7.1
F A% F R 4.4 - 152 mm/yr
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ATHINIFRZ D LIFAME S P F R ) kT kB F A 4k o Line l ¥
Bk 130 Rt b KT WNFERE L DL E 55 0T S BRT
FA ek (R 4-1.44) -

MUARe (2006) F1% % K & SR BUZEEHC 6Tk 2 HoiTe THg 0 A C
o (MEEG ) P VAR A ST (ERTER ) PO ki

frm b e

|t

FRIINTE A S 35 RupF - e Mk R T A e Dp R
Vool ETA s BentE AN 4D 40 B - EBlSE (YA
205 ) A ETE P AR 4D 428 (Bl 4-145)0

Pa (2007) d 8 T e ¢ o FR 0L 5 2L AR T BRI &
YL 23R FARESZNT > FERL 408 (B 4-146)-

ME R R A A-116 0 ¢ @Ak (2020) IHRHFIP E (2001) 47 &
(2007) T g2 5 a2 > BB 978 S P4 5 = A (B 4-1.47) - Casel @ i
BO07 22 54458 kT 1228 o«Case2: &R 0-7.5 22 > ¢4 30
BiER 75822 #4258 Case3: i FR 0522 5 54 23R 5 ERE 5-10
225 A 40K o Z AP 1 Case2 (TEE B

AP RS TR U S Sl MAPR S 2345 R IFAR
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Figure 4-1.44: Balanced cross section of Chukou fault and Lunhou fault (Yang et al., 2001).
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Bl 4-1.45:

REFWERPIFARS I 8K L BE S (T2 5 2006) ¢

Figure 4-1.45: Seismic profile and interpretation of Chuko fault (Chen, 2006).

Depth (km)

1992 M, 4.1

1993 M, 5.7

Distance (km)

Bl 4-146 1 2 3 (2007) 752 4 8 3 BT G623 RIFER G

Figure 4-1.46: Balanced cross section and seismicity in Tainan area from Yang (2007).

F04-1.16: f§ v $T R M & 2R B AP M Q‘)I% o

Table 4-1.16: Chukou fault dips, depths, and references.

54 < iz M & iR
. 30°
Line 2’
B 5 b 2 1.7km =» 55°
E “l = ] N gh = _7V
B % 2001 f‘wk % s o | Line2 50° 75km D kT
P E A & T
' , _ Line 4 40° 3km=>» kT
&~ A TR
Line 1 200 4km=>» kT
(415 85k) 5.5km > -k
C3la 35°
HAR = 5 2006 N F SRR Dp 1o 40°
E 3 42°
B e 2 » BF ERE0~5 22 123E 510 = 2 &F

B > 2007

R 5~10 o> 2

40E

-

Eﬁm
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Bl 4-147: ff v 8k S @A 5 € (¢ 24k 2020)

Figure 4-1.47: Geometry models and weightings of Chukou fault (Sinotech, 2020).
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Wl 4-148: 7 § Az - 500 FRE (1) 252 F2e (T)(Pka%E > 2005):

Figure 4-1.48: 1:50,000 Geological map (above) of Hsinhua area and geological profiles (below) (Ho et

al., 2005).
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Figure 4-1.49: Seismicity profile and depth distribtion in 1900-2015 (Sinotech, 2020)
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o 4-1.17 @ z 4% éﬁ%&.;}g&év‘%&ﬁfg

Table 4-1.17: Tsochen fault dips and references.

i’r—‘ﬁ = v 4
L % 52005 ?-"?T%'JFJS k- S

MEEdE R D 75~85 B kA AE 80 R

% 4-1.18 1 248

SR RR AR M Y PR

Table 4-1.18: Tsochen fault depths and references.

it = i iF R
Sk 2020 | M RIERAH 8~14 2> 2

Suppe, 1980

T

A G 8 2R

Hung et al., 1999

B g2

A 13 221

FRFRE D 8~14 28 ZHAAE 1l 22

101




42 - MR R A R EEA B SR
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20mm/yr 2 e > £B G A e A RIS 0 F L LATESARE T L8R T F Rl
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Figure 4-2.1: Velocity profiles AA’ to CC’.
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4-2-2 = AR BCA R E BK

= BETE R 2 244 & i 5 Matsu'ura et al. (1986) #7# ez 4 > P HiC

G

A M A LR (TR T ) AN (1 MERT ) AN 5 5 ER SR

FRE R IN2FH B B G A (creeping) 22 4% (locked ) o 77 W ETA RN 2 HLAY

i

PIVHEFESR  FRERF NS EARINTIEERS 2 5% > REANMT &2
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éi%,aj&_{'@z‘ﬁ’% %%E‘OLL’]"I’*(%WFEZE—»%$%IQ‘\—<§—@/’§’%7‘§
FRi ¢ FENEBES EBFBEI R FBBES BV mH AR

FEARBAPRIEFTRTETLRATY S 290G n T2 FHE 5
FRFFBESF D FHE SRS+ TN ERTRED F2 0 L %791
Wz 8k AHEF PFRERREIEFEND A FHERE FILEE 5
TR+ T% 24 2 RRETAL 2GR E ST D R R E TR et o
}_JF’fFé‘*iﬁa? A RFEH LR FSES S LD EE FHEF (long-term slip
rate) % %7k i #A54p i# 5 (slip deficit rate ) 2 fr o

PR B Sl Jo e (e F R AR LA MR 7 B

(B 4-22) (1) %74 s 28 d #icB » L %7k (branched fault) #ri = > H X

11\1.

- Bse dh- A Bl A L ETE T LA S (2) MR AL EE R
RS B G RE  F AT U 1 (3) BTR LY o g2 A L ETR R
B @A s o LR T AR ETR kSR B oo L ETE 2 RIVER AR
R(4) Fmd 2 @B F RS e A SR L SRS 2L o 4o
4227 >S1 % S6 5% ko FEF o #? S6=S5>S83=S4+S5>S1=S2+8S3;
(5) Ryp= Uk A2 g - F SUTE R8T G FIRERS 7% a 3 4 ey
FERAFRE wHEP BERYUFAN I 2 WE RSB EF R T 2 Wk
BORIER LR TR BN 2 RIVER o 19FR L Bk 0 X TR S e )
WB TR A E 1 > T ¥ 5 Okada (1985) 2 fadkanst » R 213 5 o

s ArrEE I 57 245+ + B (Markov chain Monte Carlo » MCMC )
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B S AILM %% - (580K 2 2+ 38(G) ¢ Okada( 1985)
B2 SRS R EEE L 2 BE R s R ARBENd Ry o ¥ A
BEFFEE LM GN Y Gs=d ki 7 o MiE BEL2 HHS

BE B E TR ERRE L Sl AR
1
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Figure 4-2.2: Assumption of 2D elastic fault model.
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Figure 4-2.3: 2D elastic fault modeling result of AA’ profile (with single fault).
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Figure 4-2. 4: 2D elastic fault modeling result of AA’ profile.
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Figure 4-2. 6: 2D elastic fault modeling result of CC’ profile.
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o421 ERUTR B EUTRE B0 Sl
Table 4-2.1: Optimal fault geometry derived from 2D elastic fault model

. e sk F s gEm | FBEE
=i °) (km) (mm/yr)
g § E‘é’?éﬁ 32.2° (& i’?’f) 0.14.8 14.7
2T L ‘&"’r% 84.0° (# T’E) 0.3-18.0 10.7
FRER Y 42.3° (7 ) 3.5-4.2 26.7
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Figure 5-1.1: The input values of the BLOCK model with the GNSS velocity field (the deep gray arrows) in three different time sections (check the legend below). The blue lines indicate strike-

slip faults and red lines indicate normal/reverse faults and the corresponding color bars down to the figure.
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7. 5-1.1 + ¢ * 2002-2010 & GNSS i & HFHH ~ %20 L8R F A2 5 o T4
FEFrEizfH fEZ B nHeFHBEFY L
foE A ETE o
Table 5-1.1: The values of each fault modeled with 2002-2010 GNSS velocity field.
The positive strike-slip rates indicate left-lateral moving and the negative
values indicates right-lateral moving. The positive dip-slip rates indicate

reverse moving and the negative values indicates normal moving.

¥ 2002-2010 BLOCKS 4 4 & 847k Hsg = %

g FE| TH4FEF | TEEsFSES | RFSEF
oy (s.s. mm/yr) (d.s. mm/yr) (mm/yr)
1 5 TR 9.5+£2.0 14.743.0 17.5+3.6
¥ L gk -1.8+£0.0 -1.8+0.0 2.6+0.0
I 0.2+0.1 1.3+£2.9 1.8+2.5
- T TR 6.6+0.1 5.3+4.5 8.8+2.8
g ok 11.4+0.0 0.1+1.8 11.5+0.0
v TR 10.0+1.6 9.8+0.1 14.0+1.1
Rriv ek 0.23+0.1 67.4+4.4 67.4+4.4
s 2UTR 4.6+£1.0 4.8+1.9 6.9+0.6
= AR T 1.4+0.1 1.3+£0.1 1.9+0.1
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F5-12 0@ * 2010-2016 & GNSS i# B FHH~ % 2 L 8T FHE F o T4
FEFrEA =B fEZ B o aMeFBEFY > 1 E LUK

foE A ETE o
Table 5-1.2: The values of each fault modeled with 2010-2016 GNSS velocity field.

The positive strike-slip rates indicate left-lateral moving and the negative

values indicates right-lateral moving. The positive dip-slip rates indicate

reverse moving and the negative values indicates normal moving.

¥ 2010-2016 BLOCKS 4 4 & 847 & ##t = %

97k BR| T pEF | THMEeFSESF| AFBaEF
oy (s.s. mm/yr) (d.s. mm/yr) (mm/yr)
1 5 TR 9.2+1.3 9.7£1.6 13.4+2.0
¥ L gk -1.8+£0.0 -1.8+0.0 2.6+0.0
I 0.6+0.3 1.3+1.2 1.6+1.0
- T TR 7.3+0.1 4.6£3.0 8.8+1.6
g ok 11.4+0.0 0.1+1.8 11.5+0.0
v TR 10.0+1.6 9.8+0.1 14.0+1.1
Rriv ek 0.3+0.1 67.4+4.4 67.4+4.4
s 2UTR 4.6+£1.0 4.8+1.9 6.9+0.6
= AR T 1.5£0.3 1.3+£0.1 2.0+0.2
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# 5-1.3 0 @& * 2016-2022 & GNSS i# B H A~ % 2 L 8T FHEF o T4
FEFrEiz B fEZH e BRI %
foE A ETE o
Table 5-1.3: The values of each fault modeled with 2016-2022 GNSS velocity field.

The positive strike-slip rates indicate left-lateral moving and the negative

values indicates right-lateral moving. The positive dip-slip rates indicate

reverse moving and the negative values indicates normal moving.

¥ 2016-2022 BLOCKS 4 4 & 847k st = %

97k BR| T pEF | THMEeFSESF| AFBaEF
oy (s.s. mm/yr) (d.s. mm/yr) (mm/yr)
1 5 TR 8.7+0.8 6.4+0.7 10.8+1.0
¥ L gk -1.8+£0.0 -1.8+0.0 2.6+0.0
I 0.7£0.6 1.4+0.8 1.7+0.5
- T TR 7.4+0.0 4.6+1.6 8.7+0.9
g ok 11.4+0.0 0.1£1.9 11.5+0.0
v TR 10.0+1.6 9.8+0.1 14.0+1.1
Rriv ek 0.3+0.1 67.4+4.4 67.4+4.4
s 2UTR 4.6+£1.0 4.8+1.9 6.9+0.6
= AR T 1.5£0.3 1.3+£0.1 2.0+0.2
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Figure 5-1.2: The dip-slip rates of each segment modeled with 2016-2021 GNSS velocity field.
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Figure 5-1.3: The strike-slip rates of each segment modeled with GNSS velocity field in three different time sections.
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Figure 5-1.4: The total slip rates derived from vector value of each segment modeled with GNSS velocity field in three different time sections.
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Figure 5-1.5: The results of GNSS velocity field modeled with three different time sections of GNSS sites velocity field which the standard deviations are 16.226, 17.660, 17.201. The red arrows

are the modeled results, the deep gray arrows are the original velocities and the blue, red and dash lines are the faults and block boundaries which follows the legend within the picture.
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Fgure 5-2.1: (a) The digital terrain model of southern Taiwan. The black lines represent the boundary of
blocks as their name were marked on the black boxes. The red line and the dots show the activity faults
and their nods used in our 3D model: 14. Chiuchiungkeng fault ; 15. Meishan fault ; 16. Tachienshan
fault ; 17. Muchiliao fault ; 18. Liuchia ; 19.Chukou fault ; 20.Kouhasioli fault ; 21.Hsinhua fault ;

22.Houchiali fault ; 23.Tsochen fault.
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Figure 5-2.1: (b) Horizontal GNSS velocity fields used by this study. Three periods are represented by
different colors. Black arrows denoted 2002-2010, blue arrows denoted 2010-2016, red arrows denoted
2016-2022.
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Fgure 5-2.2: The location of the rotation poles for each block were marked with block names (4 digits

characters) and ellipses for pole location’s error. Different periods are denoted by different colors.
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Fgure 5-2.3: (a)The rotation rate of blocks inverted from 2002-2010 velocity field. Blue for clockwise

rotation, and red for counterclockwise rotation. (b) The velocity filed predicted only by block rotation.
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Figure 5-2.4: (a) The longterm fault slip rate inverted from 2002-2010 velocity field. (b) The distribution
of coupling coefficient. (¢c)The deficit rate on the fault surface. (d) If we take the longterm slip rate and

minus deficit, we can get the interseismic slip rate.
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Figure 5-2.5: Model prediction and residual from best-fitted block model. (a) The GNSS horizontal
velocities from 2002 to 2010. (b) The predicted horizontal velocities including block rotation and fault

slip deficit. (c) The residual between observation and model prediction.
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Figure 5-2.6: Model prediction and residual from best-fitted block model. (a) The GNSS vertical
velocities from 2002 to 2010. (b) The predicted vertical velocities including block rotation and fault slip

deficit. (c) The residual between observation and model prediction.
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Figure 5-2.7: (a)The rotation rate of blocks. Blue for clockwise rotation, and red for counterclockwise

rotation. (b) The velocity filed predicted only by block rotation.
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Figure 5-2.8: (a) The longterm fault slip rate. (b) The distribution of coupling coefficient. (c)The deficit

rate on the fault surface. (d) If we take the longterm slip rate and minus deficit, we can get the interseismic

slip rate.
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Figure 5-2.9: Model prediction and residual from best-fitted block model. (a) The GNSS horizontal

velocities from 2010 to 2016. (b) The predicted horizontal velocities including block rotation and fault

slip deficit. (c) The residual between observation and model prediction.
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Figure 5-2.10: Model prediction and residual from best-fitted block model. (a) The GNSS vertical
velocities from 2010 to 2016. (b) The predicted vertical velocities including block rotation and fault slip

deficit. (c) The residual between observation and model prediction.
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Figure 5-2.11: (a)The rotation rate of blocks. Blue for clockwise rotation, and red for counterclockwise

rotation. (b) The velocity filed predicted only by block rotation
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Figure 5-2.12: (a) The longterm fault slip rate. (b) The distribution of coupling coefficient. (c)The deficit

rate on the fault surface. (d) If we take the longterm slip rate and minus deficit, we can get the interseismic

slip rate.
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Figure 5-2.13: Model prediction and residual from best-fitted block model. (a) The GNSS horizontal
velocities from 2016 to 2022. (b) The predicted horizontal velocities including block rotation and fault

slip deficit. (c) The residual between observation and model prediction.
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Figure 5-2.14: Model prediction and residual from best-fitted block model. (a) The GNSS vertical
velocities from 2016 to 2022. (b) The predicted vertical velocities including block rotation and fault slip

deficit. (c) The residual between observation and model prediction.
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Figure 5-2.15: Internal strain within each block. Red and blue arrows represent maximum and minimum

principal strain rate.
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Table 5-2.1: The location of rotation poles, the angular velocities, and the standard

error of angular velocities of each block. Along with the maximum, minimum axis,

and the azimuth of error ellipse for each pole. Modeled with velocity field of 2002-
2010.

2002-2010 Tdefnode + #d = RHH = %

| HAERE RLRE L rRE
(% BR PR SR EREE fh =& $ih fhk
(deg/My) | (deg/My)

(deg) (deg) (deg)

EURA | 180.00 0.00 0.00 0.00 180.00 0.00 0.00
WCPS | 120.84 19.49 0.26 0.12 70.55 30.68 26.34
EKSH | 121.44 30.89 -2.45 0.16 59.43 5.14 4.38
LUCU | 14246 | -60.65 0.25 0.00 0.00 0.00 0.00
SUCK 37.17 83.21 -0.50 0.00 180.00 0.00 0.00
KHSC | 133.22 | -57.76 0.25 0.00 0.00 0.00 0.00
PINT 128.53 | -64.42 0.48 0.00 0.00 0.00 0.00
EFSB 177.58 | -33.53 0.38 0.00 0.00 0.00 0.00
SCEN | 11436 | -19.84 0.59 0.00 0.00 0.00 0.00
HSSI1 122.99 41.01 -0.38 0.27 48.94 49.18 42.99
HECH | 180.00 0.00 0.00 0.00 180.00 0.00 0.00
WCPN | 135.86 30.81 -0.05 0.07 67.35 79.63 71.03
WTFH | 121.03 24.58 -4.04 0.10 64.68 1.88 1.63
SHSS 122.13 26.38 -5.75 0.13 63.71 1.77 1.52
TAST 121.01 24.82 -9.46 0.09 65.17 0.73 0.64
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Table 5-2.2: The location of rotation poles, the angular velocities, and the standard

error of angular velocities of each block. Along with the maximum, minimum axis,

and the azimuth of error ellipse for each pole. Modeled with velocity field of 2010-
2016.

2010-2016 Tdefnode + #d = R = %

| HAERE RLRE L rRE
(% BR PR SR EREE fh =& $ih fhk
(deg/My) | (deg/My)

(deg) (deg) (deg)

EURA | 180.00 0.00 0.00 0.00 180.00 0.00 0.00
WCPS | 120.20 19.95 0.25 0.12 69.81 32.34 27.89
EKSH | 121.44 30.89 -2.45 0.16 59.43 5.14 4.38
LUCU | 133.70 | -24.48 0.32 0.00 0.00 0.00 0.00
SUCK | 127.93 | -36.58 0.47 0.00 0.00 0.00 0.00
KHSC | 128.01 | -35.10 0.29 0.00 0.00 0.00 0.00
PINT 128.53 | -64.42 0.48 0.00 0.00 0.00 0.00
EFSB 177.58 | -33.53 0.38 0.00 0.00 0.00 0.00
SCEN | 113.05 | -18.65 0.58 0.00 0.00 0.00 0.00
HSSI1 126.08 44.70 -0.33 0.26 48.56 55.21 47.96
HECH | 180.00 0.00 0.00 0.00 180.00 0.00 0.00
WCPN | 132.90 35.27 -0.07 0.07 62.12 69.13 60.50
WTFH | 121.02 24.61 -4.02 0.10 64.65 1.89 1.64
SHSS 122.13 26.38 -5.75 0.13 63.71 1.77 1.52
TAST 121.00 24.79 -9.48 0.09 65.20 0.73 0.63
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Table 5-2.3: The location of rotation poles, the angular velocities, and the standard

error of angular velocities of each block. Along with the maximum, minimum axis,

and the azimuth of error ellipse for each pole. Modeled with velocity field of 2016-
2022.

2016-2022 Tdefnode % # & & IR = %

| HAERE RLRE L rRE
(% BR PR SR EREE fh =& $ih fhk
(deg/My) | (deg/My)

(deg) (deg) (deg)

EURA | 180.00 0.00 0.00 0.00 180.00 0.00 0.00
WCPS | 119.64 18.69 0.23 0.12 70.93 34.60 29.97
EKSH | 121.44 30.89 -2.45 0.16 59.43 5.14 4.38
LUCU | 133.12 | -33.40 0.29 0.00 0.00 0.00 0.00
SUCK | 130.05 | -34.82 0.49 0.00 0.00 0.00 0.00
KHSC | 134.59 | -53.33 0.27 0.00 0.00 0.00 0.00
PINT 128.53 | -64.42 0.48 0.00 0.00 0.00 0.00
EFSB 177.58 | -33.53 0.38 0.00 0.00 0.00 0.00
SCEN | 110.32 | -26.89 0.51 0.00 0.00 0.00 0.00
HSSI1 126.86 47.12 -0.45 0.26 47.29 43.81 37.18
HECH | 180.00 0.00 0.00 0.00 180.00 0.00 0.00
WCPN | 143.17 40.98 -0.04 0.07 66.28 88.53 79.67
WTFH | 121.01 24.60 -4.04 0.10 64.65 1.89 1.64
SHSS 122.13 26.38 -5.75 0.13 63.71 1.77 1.52
TAST 120.99 24.80 -9.47 0.09 65.18 0.73 0.63

146




7o 5-2.4 1 TR 23 FF# @ 5 N & E(Shyuetal., 2016)% 4 2002-2010 T & E
L 20 o
Table 5-2.4: The minimum, maximum value of geological fault slip rate and the long-

term slip rate, deficit rate along with their standard error calculated by our model
using velocity field of 2002-2010.

2002-2010 Tdefnode + #*d = R = %
PEEDE | B TEDE | R LT T2 A ks
Uk LA | BESE) | BEFERS | BFESESF | REL i F AL

E(mm/yr) | E(mm/yr) | ( mm/yr) ( mm/yr)
1 5 2.4 12.0 15.7 7.6 8.4 5.8
0 0 2.5 10.1 5.2 3.6 5.2
IS 16.6 3.4 10.0 7.7

5 -

L 4.4 7.1 53 0.9 1.6 2.4
[t 11.9 4.7 11.9 4.7
rTe 25.7 2.6 20.3 9.7
AT 0.8 4.5 6.3 2.0 2.1 3.3
R | 0 7.1 17.0 2.8 9.3 7.3
XN 19.6 8.4 18.9 7.9
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L 20 o
Table 5-2.5: The minimum, maximum value of geological fault slip rate and the long-

term slip rate, deficit rate along with their standard error calculated by our model
using velocity field of 2010-2016.

2010-2016 Tdefnode + #*d = IRHH = %
PEEDE | B TEDE | R LT T2 A ks
Uk LA | BESE) | BEFERS | BFESESF | REL i F AL

E(mm/yr) | E(mm/yr) | ( mm/yr) ( mm/yr)
1 5 2.4 12.0 12.0 6.3 2.9 2.6
0 0 2.5 12.7 4.6 5.4 7.6
Y 11.5 2.8 10.8 2.1

5 -

L 4.4 7.1 5.6 2.0 3.0 3.5
g 7.7 5.3 4.6 6.5
rTe 28.9 4.3 19.1 12.1
AT 0.8 4.5 8.3 0.7 2.9 4.2
e 0 7.1 14.1 22 6.7 6.0
XN 19.0 7.3 18.6 7.0
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Table 5-2.6: The minimum, maximum value of geological fault slip rate and the long-

term slip rate, deficit rate along with their standard error calculated by our model
using velocity field of 2016-2022.

2010-2016 Tdefnode + #*d = IRHH = %
PEEDE | B TEDE | R LT T2 A ks
Uk LA | BESE) | BEFERS | BFESESF | REL i F AL
E(mm/yr) | E(mm/yr) | ( mm/yr) ( mm/yr)
1 5 2.4 12.0 13.3 6.5 5.0 6.0
0 0 2.5 12.3 6.0 5.2 8.1
IS 12.4 3.1 9.6 4.0
5 -
L 4.4 7.1 7.7 3.0 1.9 3.0
[t 12.9 5.2 5.7 7.1
rTe 21.9 6.4 12.0 7.3
AT 0.8 4.5 143 0.9 9.5 7.2
e 0 7.1 18.8 1.1 8.8 9.3
XN 10.7 7.7 7.2 6.3
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5-3 A% F w3 (Baseline Inversion Model )
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Figure 5-3.1: Geometry of the source model (Okada, 1985). Fault geometry parameters include fault
depth: z (km), length: L (km), width: W (km) and dip: & (°).
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# 5-3.1

DR TR AR
Table 5-3.1: Average slip deficit rates.

T304 % ey Y ESE .
8R LA A R 7 i& 5 ( mm/yr)
(s.s.mm/yr) (d.s. mm/yr) ( mm/yr)

1 3 HETR 5.1 -10.6 12.6 8.2
1 L g 8.0 -10.6 17.6 7.9
* LT 3.1 -13.0 14.8 13.7
20022010 & * e F —: v TR 1.1 -4.4 5.1 5.9
P L 1.9 -15.2 15.5 11.0
- v 2 ER 1.3 -0.8 1.9 1.9
AT #TR 0.0 -0.5 0.5 0.4
93k 0.0 0.0 0.0 0.0
= AR A 7.9 4.8 9.4 54
1 5 Pl 4.3 -7.8 10.3 11.0
15 LBk 1.4 -5.2 6.0 53
X% LR 2.6 -20.6 21.1 19.7
20102016 %);,tg-:? ’s&% 1.4 3.4 3.9 54
i i Tk 53 -4.6 8.9 6.4
= EEED 1.0 -0.1 1.0 1.4
71 Bk 0.0 -0.5 0.5 0.4
AL 0.0 0.0 0.0 0.0
% AT R -0.8 -6.5 6.6 34
1 5 P Ry 2.7 7.4 9.0 8.8
1o L g7k 2.3 6.5 7.9 5.6
4k LR 1.7 -18.4 18.7 18.9
. VT EEES 0.1 23 2.3 4.2
2013;'?;% = ey 1.9 38 5.0 58
L 0.8 -0.2 0.9 1.1
FivETR 0.0 -0.3 0.3 0.2
R 0.0 0.0 0.0 0.0
L HETR -0.4 4.5 4.5 24
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Figure 5-3.2: The model applies the velocity from 2002 to 2010. (a) Horizontal velocity observation ;
( b )Horizontal velocity calculation; ( ¢ )Horizontal velocity residuals; ( d )Vertical velocity observation;

(e) Vertical velocity calculation ; () Vertical velocity residuals.
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Figure 5-3.3: The model applies the velocity from 2010 to 2016. (a) Horizontal velocity observation ;
( b )Horizontal velocity calculation; ( ¢ )Horizontal velocity residuals; ( d )Vertical velocity observation;

(e) Vertical velocity calculation ; () Vertical velocity residuals.
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Figure 5-3.4: The model applies the velocity from 2016 to 2022. (a) Horizontal velocity observation ;
( b )Horizontal velocity calculation; ( ¢ )Horizontal velocity residuals; ( d )Vertical velocity observation;

(e) Vertical velocity calculation ; () Vertical velocity residuals.
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Figure 5-3.5: Fault slip deficit rate of Chiayi-Tainan Taiwan, 2002-2010.
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Figure 5-3.6: Fault slip deficit rate of Chiayi-Tainan Taiwan, 2010-2016.
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Figure 5-3.7: Fault slip deficit rate of Chiayi-Tainan Taiwan, 2016-2022.
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Fo 5-4.1 ¢ A3t E 2 2002-2010 4 4T 32K A5 g5 4R 5 (2002-2010) -
Table 5-4.1: Weighted average slip deficit rate in this project, 2002-2010.

BLOCKS TDEFNODE 1?132?;2?1
Model Model Model 4r %?l ia/f’
) pese | SoEApE | whFsas | FEELE
Uk LA Cmmlyr) I & T 3o y
(mm/yr) (mm/yr)

Iy 24.6 20.0 29 245

1 yrck | 2B 17.553.6 84558 12.6£8.2 2.8
=y 103 0 0 3.5

TR 26 141 334 16.7

1 8 s 2.6£0.0 3.655.2 17.6£7.9 79
Y 26 0 18 15

TR 6.8 255 422 248

SN S 1.8+2.5 10.0+7.7 14.8£13.7 8.9
Y 0.0 0 0 0.0

TR 144 6.4 16.9 12.6

MR AT g 8.8+2.8 1.6:2.4 51%5.9 52

v 842, 6£2. 145, .

T f 32 0 0 1.1

TR 1.5 213 375 234

ey s 11.5£0.0 11.9+4.7 15.5+11.0 13.0
- f 114 25 0 47

TR 162 39.6 5.7 205

creeck | 25 14.0£1.1 20397 1.9:1.9 2.1
< 7 11.8 1.0 0 43

Iy - 8.8 13 5.0

Py EXD . 2133 0.520.4 13
! B 0 0 0.0

TR 8.1 239 0 10.6

seneck [T 6.940.6 93173 0.020.0 54
ey 56 0 0 1.9

TR 2.0 347 202 19.0

L 48R s 1.9+0.1 18.9£7.9 9.4+5.4 10.1
ey 1.8 3.0 0 16

3 BLOCK Model 71 %7k 2. & % 4773 4 jg o
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F 5-4.2 0 M3hE 2 2010-2016 4o 4T 2% K A5 g5 4E 5 (2010-2016) -
Table 5-4.2: Weighted average slip deficit rate in this project, 2010-2016.

BLOCKS TDEFNODE Iﬁiii;‘;i
Model Model Model 4y f?l ir’a;f’
) pese | S CErep | whFsas | TR
BT LA Cmmlyr) HF T y
(mm/yr) (mm/yr)

R 17.5 8.2 32.3 19.3

1 3Pt T35 13.442.0 29426 10.3£11.0 8.9
= R 9.3 0 0 3.1

R 2.6 20.5 16.6 13.2

L BT T 5 2.6+0.00 5.4+7.6 6.0£5.3 4.7
TR 2.6 0 0 0.9

R 3.7 14.9 60.5 26.4

LA T 5 1.6+1.0 10.8+2.1 21.1+19.7 11.2
- R 0 6.6 0 22

Ao ® R 12.0 10.1 14.7 12.3
b T 3o 8.8+1.6 3.0£3.5 3.945.4 5.2

- R 5.5 0 0 1.8

R 11.5 17.5 21.7 16.9

8o gk T35 11.5+0.02 4.6+6.5 8.9+6.4 8.3
- R 11.4 0 0 3.8

R 16.2 433 3.8 21.1

CoT R etk T35 14.0+1.1 19.1+12.1 1.0+1.4 11.4
TR 11.8 0 0 3.9

R - 113 1.3 6.3

37 C # K B - 2.9+4.2 0.5+0.4 1.7
- R - 0 0 0.0

+ R 8.1 20.8 0 9.6

(69 2T T35 6.9+0.6 6.7+6.0 0.0+0.0 4.5
T R 5.6 0 0 1.9

+ R 23 32.6 13.4 16.1

TR T35 2.0+0.2 18.6+7.0 6.6+3.4 9.1
T U 1.6 4.6 0 2.1

i 0 BLOCK Model 371t %74 2. & % 457 % 5 o
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# 5-43 1 A3hE 2016-2022 2 4 4 T 3% R R A 54 5 (2016-2022) -
Table 5-4.3: Weighted average slip deficit rate in this project, 2016-2022.

BLOCKS TDEFNODE 1?132?;2?1 )
Model Model Model 4y f?l %ra;f»
. pewe | SoEipE | wRFsax | FERLE
BT LA Cmmlyr) HF T y
(mm/yr) (mm/yr)
R 12.8 17.0 26.6 18.8
4 5T T 10.8+1.0 5.0£6.0 9.0+8.8 8.3
- R 8.8 0 0 2.9
oy 2.6 213 19.1 143
oL A By 2.6+0.0 5.2+8.1 7.9+5.6 52
- 3 2.6 0 0 0.9
+ R 2.7 17.5 56.5 25.6
4% g By 1.7+0.5 9.6+4.0 18.7+18.9 10.0
-3 0.7 1.7 0 0.8
g iﬁ% 10.4 8.0 10.7 9.7
h 2 8.7+0.9 1.943.0 23442 43
- R 7.0 0 0 24
R 11.5 19.8 16.6 16.0
[y ey 11.5+0.0 5.7+7.1 5.0+5.8 7.4
TR 11.5 0 0 3.8
R 16.2 26.5 3.1 153
v TRk T35 14.0+1.1 12.0£7.3 0.9+1.1 9.0
TR 11.8 0 0 3.9
R - 23.9 0.7 123
371 E0 e : 9.5+7.2 0.3+0.2 4.9
-5 - 0 0 0.0
R 8.1 273 0 11.8
69 B ek T35 6.9+0.6 8.849.3 0.0+0.0 52
-5 5.6 0 0 1.9
R 2.3 19.8 9.3 10.5
L AEET I35 2.0+0.2 7.246.3 45424 4.6
TR 1.6 0 0 0.5

3 BLOCK Model 71 %7k 2. & % 4773 4 jg o
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Figure 5-4.1: Weighted average slip deficit rate in this project, 2002-2010.
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Figure 5-4.2: Weighted average slip deficit rate in this project, 2010-2016.
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Figure 5-4.3: Weighted average slip deficit rate in this project, 2016-2022.

166



a) 2002-2010 b) 2010-2016

23748 1 23748 1
23°36" A 23°36" A
23'24" 23'24"
23'12" 4 23'12" 4
23°00' 1 23°00' 1
22°48' 4 r : - p— 22°48' 4 r : - —p—
120°00' 120712 120724 120°36' 120°48' 120°00' 120712 120724 120°36' 120°48'
| —
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
Slip deficit rate(mm/yr) Slip deficit rate(mm/yr)

) 2016-2022

23°48' 1

23°36' 1

2324 1

23°12' A

23°00" 1

22°48' 4 ;
120°00 120712

12024 120°36'

0 10 20 30 40 50 60 70
Slip deficit rate(mm/yr)

Bl 5-44: 23 FEL %8 (2P ERF D ESL LTS ;E_ri“ﬁf‘g %) 2R EBEREF ST E
Figure 5-4.4: Distribution of fault slip deficit rates with the object areas (Tainan Science Park, Shalun Smart Green Energy

Science City, and Tainan City).
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Figure 6-1.1: Rupture cases and weights of the Hsinhua fault.

Fo6-1.1 T A7 87k 2 A BT ERBTE RS

Table 6-1.1: Magnitude calculation results for each rupture case of the Hsinhua fault

Wells and Coopersmith, Yen and Ma,

BH|ER| T | R | B A (1994 A 6 R 25 2011
% i) (1) |7 ™) ) | kmd) (M) CEEE BN
-G P e +o B 7 34 )(Mw)
A 12 84 18 18.1 | 217 6.2 6.4 6.6 6.3
B 24 84 18 18.1 | 434 6.5 6.7 6.9 6.6

F06-1.2 0 A3 HHCA 2 AT SR 4o BT 0 R R AR S
Table 6-1.2: Weighted average slip deficit rate of the Hsinhua fault in this project.

BLOCKS TDEFNODE 1}?13221122
Model Model Model Sofg T o
g FEEReE | ewfnas | EALS
R Cmmiyr) i3 = 3t T
(mm/yr) (mm/yr)
S+ R - 23.9 0.7 12.3
Rt 8T A Epes i 9.5+7.2 0.3£0.2 4.9
- 7 i} 0 0 0.0
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Figure 6-1.2: The recurrence relationships based on characteristic earthquake distribution for each

rupture case of the Hsinhua fault.
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Figure 6-1.3: The summed magnitude -
weighting relationship for the whole branches

of the Hsinhua fault.
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Figure 6-1.4: The summed recurrence interval -
weighting relationship for the whole branches of

the Hsinhua fault.

6-1-3 #7 (v Pk 8 33213

EEELBATEL S RRAFERFERL > B R AL - P AP 2 2P

B A v BPT #0585 %7k A % 3050 2 100 & e 2 85 > 371 47k & i

- X BPAPER LT A 1946 F > Fpt A F R BPT BV 7380 o

% 6-13 5 a7 97k BPT #3222 % - AcB P 5 6 = 2022 # » 5]

Ak 30 & 50 #2 100 £ 4 2 BAERA 65 U235 51% - 8.1%2
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Table 6-1.3: Earthquake probabilities for the Hsinhua fault in this project

Bl BB 30 # % 50 & # % 100 # ¥ %
M (Mw) BPT BPT BPT
62= M =69 22.4% 33.0% 51.5%

M = 65 5.1% 8.1% 14.2%
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A: 12 km B: 15 km
(0.6) (0.4)

Bl 6-21: %% 28 k2 AN 2 L -
Figure 6-2.1: Rupture cases and weights of the Houchiali fault.

206210157 LETE 2 AR T ERAN RS
Table 6-2.1: Magnitude calculation results for each rupture case of the Houchiali
fault

6.3 59

A | 12 | 423 | 42 62 | 75 5.7 6.0
B |15 |423 | 42 62 | 9% 5.8 6.1 6.4 6.0

#6221 LR FHEFZEALZHERLE TR
Table 6-2.2: Weight and confidence of each survey’s uplift rate of the Houchiali fault

£ 0 LR s Sl eae | gEXE
@ (k)| @ F SR SR lid
Chen and Liu (2012) | 5 7.4 1 0.8 1 0.8
44 |423] 6.5 | 0.5 0.4
Le Béon et al. (2019) 0.8 1
5.9 88 |05 0.4
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Figure 6-2.2: The cumulatively weighted distribution for the uplift rate of the Houchiali fault.
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Figure 6-2.3: The recurrence relationships based on characteristic earthquake distribution for each

rupture case of the Houchiali fault.
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Figure 6-2.4: The summed magnitude - weighting

relationship for the whole branches of the Houchiali fault.
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6-2-3 #4°7 LR B F TR
BEFELBAFE P RAFFRERGE BRI 25U - P AP L 2P
B A4 a2 BPT #8887k A % 3050 2 100 # ez 2 55 > 134552

B BT LUK B G- RHAPE LT A 1862 & > 57 BPT i

0623 5167 LEA KA BPTH A2 3R %% » A28 L ~ 2022
£ BFAK30E 50 #2100 £ 2 2 RAERNE 58~6.5 2485 5 5699
72.0% % 87.6% : % 4 ¥ BAERH6.5 11 2 55 5 039% ~0.6%% 1.3% o ¥ 1Y
POISSON #oi3+ 5z %% » 5 A % 30 & ~50 #£2 100 £4 4 ¥ RERH
5.8~6.5 2. % 5 33.69-4839% % 7049 ;% 4 ¥ BAERB6S U 2 % 5 03
9% ~0.5%% 1.0% -

FE T LETR KA DB R R E B 3 2 MBC6S 1 e B R

£06-230 AP HET LU P A B IR
Table 6-2.3: Earthquake probabilities for the Houchiali fault in this project

Pk BAE 30 & % ¥ 50 & % 100 & # %
M
(Mw) BPT POISSON BPT POISSON BPT POISSON
58= M =65 | 56.9% 33.6% 72.0% 48.3% 87.6% 70.4%
M = 65 0.3% 0.3% 0.6% 0.5% 1.3% 1.0%
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6-3-1 v T 2 ¥k $8X &
TR A P ROLERL BANN T R EFERAAN  ER 2122 o

T RETR SR AR s BEAIF L SIS R L £ LR
48 23 5 054 322%(F ) o

BB E 2 5 Vs BARHEP] & ~ Wells and Coppersmith (1994) % Yen
and Ma (2011) 2 %k Ao o fi H# BEREZ 5% 250 > 2 ¢ % Wells and
Coppersmith (1994) 2 % £ T3 T2 2% > 4 6-3.1 #r50 5 v ¥ L %7k B4
R BB

CTLETE RS R AP RS T e TS S S
Bew 153mm/yre ® &5 9.0 mm/yr> & 5 3.9 mm/yr > drd 6-3.2 95 o EE

s ek s 153 mm/yr (0.2) © 9.0 mm/yr (0.6) > 3.9 mm/yr (0.2) °

vFRETR BT R A PR A S TP 4R * Poisson HioiViE (TR o

2631 v 2R BATERETE RS

Table 6-3.1: Magnitude calculation result for one rupture case of the Kouhsiaoli fault

Wells and Coopersmith, 1994(#%|Yen and Ma, 2011
Ao - T )(Mw) (B & fi -1
- v g +o B % 3% )(Mw)

BAEREE] FR (TR H
F & |(km)| (&) | (km) |(km)|(km?)

A |21 [322] 48 |9.0] 189 6.1 6.4 6.7 6.3

%6320 AFHERA 2 v T L ETR ST IO R R B S
Table 6-3.2: Weighted average slip deficit rate of the Kouhsiaoli fault in this project.

BLOCKS TDEFNODE 1?13::; -
Model Model Model PRa.
I RRFE | TOEABERST | SAFBEFIIOE | (mmiyr)
(mm/yr) (mm/yr) (mm/yr)
cra 2R 16.23 26.54 3.1 15.3
sy |2 | 140LI0 12.02+7.26 0.9+1.1 9.0
TR 11.83 0 0 3.9
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6-3-2 v T L UTR R EF A F

AP E P REGSE o T2k F R AT R LR RRF R 0 B 6
30 5 1 BAAAE 2 B RHEGC AT -

CT LU S - et AR R B L R E e T
63220 T LUK RHI-HEAFT B > P 7 LRE63 B ERF - ¥ Rl
FREER-REARTEINE 633 2 TLSAS RRASREEF-REL

B BlY 7 L& 0~100 # i £ F o

KHL fault

[94)

Char. EQ Mw=6.1~6.7
4] b= 0.643
Slip rate= 15.3, 8.0, 3.9 mm/yr

§  Observed fault
——Char. EQ. Model
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o

(Fault Area= 189 sqr km)
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B o-3.1: v T LEAAAT EHM: BRCRAEEEF L F2M %
Figure 6-3.1: The recurrence relationships based on characteristic earthquake distribution for each

rupture case of the Kouhsiaoli fault.
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Figure 6-3.2: The summed magnitude - weighting | Figure 6-3.3: The summed recurrence interval
relationship for the whole branches of the - weighting relationship for the whole
Koubhsiaoli fault. branches of the Kouhsiaoli fault.
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6-3-3 v T LETR B FTR

AERLBHATE LB RRFTERET G BT8Rt 0 RF 2 2@
B> 4 i BPTH5 B 8T A £ 3050 2 100 & e 4 55 > v 7 2 %7k &
- g4 R L Aar s F]P At E & Poisson BN i (FIERE o

% 6-33 5T T 2 %7k Poisson BN iER 2 Bk o ASE R L F A 2022 E o
EIA A 30E 50 # 2 100 &5 4 2 BAERH 6512 25 5 1.0% 1.6%3
2.9% e

CTLETE OGN ERZ S B 2 RHE6.5 1 e BRI 2
fE R R 6.5 T E A B R # %%Mﬁfuga‘&% P A ERIAINL

BT LB 6.5 1T cnd s B A B B R R L i

#6330 APrE T T ZETAEF A BIER
Table 6-3.3: Earthquake probabilities for the Kouhsiaoli fault in this project

P BAE 30 & #% % 50 & #% % 100 & #% %
REM (Mw) Poisson Poisson Poisson
6.1= M =6.7 31.2% 45.0% 66.3%

M = 65 1.0% 1.6% 2.9%
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6-4 4 I

6-4-1 4 5 3usThk SR T

AR S A (2020) BEmR A4 Y ARETE L ALA R Tt 5T
Rprap s SR BT R §E SRR ETE B BT BT E
AEA G AR L TSR (R R 28 22) B4 TR (LA 1T 2
B)5 LR B o W A TR fod YRR A B 4o 6-4.1 YT > BE R T
2 A(04)~B(06)-

1 5 HETR St 414 S RFE2 F8 D FR 5~T 22 > A 259350
ERAEE A e s 5km(0.3) 6km (0.4)~ 7km (0.3); ¥ & € A fedf 2 25°
(0.3) ~ 30° (0.4) ~ 35°(0.3) °

LRE F 2 Bk T B BARER & ~ Wells and Coppersmith (1994 ) 2 Yen
and Ma (2011) 2. %k Ao f¥H» REREZ SE% 58 > 2 ¢ % Wells and
Coppersmith (1994 ) z & X i 5 F T2 st » & 641 %777 5 A BB E 201
R RRY B 2 BAEANE -

SIETE E SR T AP REHEIAL ZoEE > BS HEL o e
F6-42 957 o ¥ HHEARTR A ZE FTREE LI HBTOR (0~1)>
WA RS 2NV EREAAR > TR fﬁ,ﬁfcif&r‘g » 2 ¥ Linetal. (2007)# ] i ¢
$rh AR LA R A2 18 L B A o P PR 4 )0 R enlicdh R R
Mt Fendo] o B R S 055 Chenetal. (2009)2 482 T4 5 F T & F L
5w & % (0.8) ; Shyuetal. (2020) 5 4% * Bps7h = 25 -5 > Fl A # € X 3 i
GEFFHRE > TORRIO06) B GO R DR 0 TG TAIREL e Y
ok a leBBER Do RMANPHEHZEKE D RE > B 642 2 FHE
FRAFEOREE LI AR SAERR A ERBUAET AR ERRA G
FTR0.03mm/yr (A R 10%) ¢ @& 046 mm/yr (}f# 5w R 50%) -~ 2

GR 631 mm/yr (R A2 R 90%) e 1 & 3004 K 1 #TR G b o @RI
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£02)-
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B 6-4.1 e 74 fod 3 3k 2 2 F o
Figure 6-4.1: Location of the Tungshuhu fault and the Chiuchiungkeng fault.

o 6-4.1 14 TR 2 AB AT EREE RS
Table 6-4.1: Magnitude calculation results for each rupture case of the
Chiuchiungkeng fault

A | 28 336 6.3 6.6 6.9 6.5

30 6 12
B | 17 204 6.1 6.4 6.7 6.3
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F 042 4 FTIRETEFHEFLEAL B HEREZ T OR
Table 6-4.2: Weight and confidence of each survey’s uplift rate of the

Chiuchiungkeng fault
T N = ik G L W R EER (ELE R
= /é)ﬂ \nd /-:‘:’—?%ETFT ) ‘E.’EIJ%EEIJ
Linetal, | =# & 47 2% » Sk
HEATEEEREL s 11| 05 I 0.5
2007 F T A FEIERS
16540+150 yr BP
Elips PR SRF X
¥z EENL 80kar T
Chen et al., Ti . D
2000 Bengs FAEET AR | 056 1 0.8 1 0.8
£ kAT e T
R T 448 ok
Shyuetal., | + 3 #2432 % £ 5 30~40 1.2 05| 0.6 1 0.3
2020 | &k 5 ERK525F & 8 05| 06 1 0.3
100.00%
.—p..:: R ] J.-_ -
2 60.00% .
At * y=0.1525In(x) = 0.5189
B sooom
E :
ME 40.00% | :
BE e
vvvvv 0 2 4 B B 10
B TRIHEE (mm fyr)
Bl 6421 4 S e k4o @ 5 A fp4c gl # o

Figure 6-4.2: The cumulatively weighted distribution for the uplift rate of the Chiuchiungkeng fault.
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6-4-2 4 5HMTR R EF A X

AP F R BN E A SR LB AT R BERETE B 6
43 5 2 BAHE 22 Bl BN AF A .

15 FETE T - m by EEE 0 B2 BAAESN L AL e T T
TIB 6-4.4 2 4 ¥ BRI -EEAS FE > B? 7 LN 64 ELRF o M
BRAEREMEEE AR TEIE 645 24 58k » ERFRFEFRF-EE

AF B BlY T L A 1000~2000 # £ R F o

- TLEERE case A - JLENERNE case B
J J
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Figure 6-4.3: The recurrence relationships based on characteristic earthquake distribution for each

rupture case of the Chiuchiungkeng fault.
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Figure 6-4.4: The summed magnitude- weighting relationship for the whole branches of the

Chiuchiungkeng fault.
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Figure 6-4.5: The summed recurrence interval - weighting relationship for the whole branches of the

Chiuchiungkeng fault.

o , 3 2 2!
&¢3igﬁﬁ%$$%m
LEBLAATE L ERBSFEERG  BZ RS- B 2F 2 2@

o it BPT 050 i B 47 & % 30250 2 100 4 c% 2 5% » 4 5387k &

—

S A A PR G RS Flpt A3 E " Poisson Hi i TiER o

% 6-4.3

FT

4 3 putk Poisson V3B 2 % > A2 K B 5 & ~ 2022 & o
B AK30E50F2% 100 &5 42 RAERLN65 12 %5 3.8%5.7%%

9.5% o

F6-43 1 AP E 4 TR F A BT
Table 6-4.3: Earthquake probabilities for the Chiuchiungkeng fault in this project

P RAE 30 & # F 50 £ # % 100 & #% %
M (Mw) Poisson Poisson Poisson
6.0= M =7.1 8.8% 13.1% 20.6%

M = 6.5 3.8% 5.7% 9.5%
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FRY Ak (2020) AT LEE 2B ENE BRI IR ERLAR
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LR SR 414 &R B2 Sl HAPR L 7585 B SRR FR
10-15 22 o« R E A fe 25 10km (0.3) ~ 12.5km (0.4) ~ 15km (0.3) 5 # &
HE A AL 75° (0.3) ~ 80° (0.4) ~ 85° (0.3)
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Coppersmith (1994)2 &8 X ¥ 5 F T2 A+ » £ 651 %7 5 2 AT 2 U E 4
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WLETR R FSE SRR ATERIF FL BT EFSEE SR
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Figure 6-5.1: Four Rupture length cases and weights of the Meishan fault (Sinotech, 2020).

o 651 i TR 2 BT EREE RS

Table 6-5.1: Magnitude calculation results for each rupture case of the Meishan fault

Wells and Coopersmith, . S, Sl
BA|E R | RE |TR| 55 |19 & f-EH fﬁ;v)(;‘;a‘f p ajﬁm
R e
# i |(km)[ (&) | (km) |(km)|(km?) (M) o
% 5) (M)
-0 ¢oE +o
A |13 165 6.0 6.2 6.4 6.2
B | 25 317 6.3 6.5 6.7 6.5
80 | 12.5 |12.7
C |23 292 6.3 6.5 6.7 6.5
D | 35 444 6.5 6.7 6.9 6.6

F 0-52 0 AP H BRI A LR S BT 0N R A S
Table 6-5.2: Weighted average slip deficit rate of the Meishan fault in this project.

BLOCKS TDEFNODE 1?132‘;;‘(’)‘;1
Model Model Model 4: «}gyjl i;:,?
g ThugsE | fhgnasy | PPHES
e REFL 2 £ g (mm/yr)
&7 ¥ TaiE
(mm/yr)
(mm/yr) (mm/yr)
G+ R 2.55 21.34 19.1 14.3
o L g7 T 2.55+0.0 5.24+8.05 7.9+5.6 52
- R 2.55 0 0 0.9
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Figure 6-5.2: The recurrence relationships based on characteristic earthquake distribution for each

rupture case of the Meishan fault.
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Figure 6-5.3: The summed magnitude - | Figure 6-5.4: The summed recurrence interval -
weighting relationship for the whole branches of | weighting relationship for the whole branches of
the Meishan fault. the Meishan fault.
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4PEERFLE L 1906 & 0 F)P A2t E g BPT Vi (728 o

# 6-53 54 Ldrk BPT #5322 B % > 0 ~ 2022 & 5 A% (B4
% 30 £ 50 F % 100 £ 5 4 ¥ BAERH6.0~7.0 2 ¥ F L 2629 36.4%% 51.0
% ;& k30# ~50#% 100 &% 4 » BERF65 M 2 % % 6.99% ~10.19%
2 15.5% o

26530 AT HEE LR F A BT TR
Table 6-5.3: Earthquake probabilities for the Meishan fault in this project

P BAE 30 & 4% & 50 & 4 & 100 & 4 &
M (Mw) BPT BPT BPT
60= M =7.0 26.2% 36.4% 51.0%

M = 6.5 6.9% 10.1% 15.5%
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Figure 6-6.1: Rupture cases and weights of the Tachienshan fault.

F06-6.1 1 AW LTk 2 EBHTE R RS

Table 6-6.1: Magnitude calculation results for each rupture case of the Tachienshan

fault

Wells and Coopersmith,
pal|E (el mr TR 64 (1904 A 5 st o) Yo ond M 2011
% 2 ()| (2) | (k) |(kim)]| (kan?) M) GBS

— T e T o % 5 )(My)
Al15)35] 10 [174] 202 62 6.5 6.8 6.4
Bl14|3 ]| 8 |16] 24| 61 6.4 6.7 6.4
C | 29 A+B 486 6.4 6.7 7.0 6.7

F06-6.2 1 A FH R 4 X LS Ao T ISR B SR S
Table 6-6.2: Weighted average slip deficit rate of the Tachienshan fault in this project.

Baseline
Bk/{(())ggs TDlli:/ﬁ)NdSlDE Inversion P
Model [&4#?;’5 g
B R A5 aE K 5 4p 2R
S sest | Toapssry | OO0 ET 1 Gy
e (mm/yr) (mm/yr) (mm/y:)
0 R 2.72 17.54 56.5 25.6
%:)é] T 15 1.724+0.50 9.60+3.97 18.7£18.9 10.0
0 0.72 1.66 0 0.8
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Figure 6-6.2: The recurrence relationships based on characteristic earthquake distribution for each

rupture case of the Tachienshan fault.
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Figure 6-6.3: The summed magnitude - weighting relationship for the whole branches of the Tachienshan

fault.
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Figure 6-6.4: The summed recurrence interval - weighting relationship for the whole branches of the

Tachienshan fault.

6-6-3 + X LT F =R

LEBLAATE L ERBSFEERG  BZ R A - B 2F 2 2@
B A4 i BPT 3N 2 B0 W81 & K % 3050 2 100 & chg 4 85 » % 20 L gr
B dis— g2 PBFR G Ade FP A-F 3 * Poisson it i (TIER o

% 6-63 5 % «w L#7k Poisson HENiERE 2 % A2 K B 5 5~ 2022 & o
FRAK30E50&2 100 &5 4 2 BERLF65 M2 85 5 16.9% ~24.7%

5 37.5%

#6-63 1 A H S W LETE B2 P IR
Table 6-6.3: Earthquake probabilities for the Tachienshan fault in this project

P BAE 30 & #% % 50 & #% % 100 & #% %
M (Mw) Poisson Poisson Poisson
62= M =7.1 27.3% 38.9% 56.7%

M = 6.5 16.9% 24.7% 37.5%
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6-7-1 ff v TR FdcK T

v e LB 0 PR Sk (2020) A E AL ATfIC ¥ (2822 ).

B: &4 Ltk s B v Bk (14428=42 28 )~ C: ffc #rK+ 4 15 E0K
(28+30=58 22 )~D: * x L7k a B+ v 74 + 4 (5 878 (14+28+30=72 =
) e AN TR AT R AN T A A0B 671 o 0 BER TS
A (05)-B(02)~C (02)-D (0.1)-

v ETR Sd 414 SRRz Sl MAFERE 2345 R FEFR
7-10 22 < FREEAF S 7km (0.3) - 8 km (0.4) ~ 10 km (0.3) 5 # & 8 £ 4 fic
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LR E F2 Bk T B BARER A ~ Wells and Coppersmith (1994)% Yen
and Ma (2011)2- %74 B e o ¥+ RERBELZ 5%k 250 > 27 ¥ Wells and
Coppersmith (1994)z &% £ £ 5 F T2 45 » £ 671 %77 5 L B AT 2 UM &
ERRCY B 2k RN .

JRvC TR R FSE T RBATERAUF LR TEFSEE S R
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Figure 6-7.1: Rupture cases of the Chukou fault.

20670 R R 2 AEAT ERAEE B

Table 6-7.1: Magnitude calculation results for each rupture case of the Chukou fault

Wells and Coopersmith, 1994(#% | Yen and Ma, 2011
a|en|me |me a5 o G| S e
% i )| () |k ey [ DR B (A AR
-o ¢E +c % 3V )(My)
A | 28 448 6.4 6.7 7.0 6.7
B | 42 672 6.6 6.9 7.2 6.8
30 8 16
C | 58 928 6.7 7.0 7.3 7.0
D | 72 1152 6.8 7.1 7.4 7.1

F06-7.2 0 A HE A2 ¢ R Ao T I0UTR R B AR S
Table 6-7.2: Weighted average slip deficit rate of the Chukou fault in this project.

BLOCKS | TDEFNODE | ;i
Model Model Model o T =i
W g TiaE ik #E 7R 45 ﬁ?}éﬁjgj)ﬁ«
T }é] & ﬁ- (k;n m;yr_s i * T mm/yr
(mmv/yr) (mm/yr)
iy 11.5 19.83 16.6 16.0
1 - wk T 11.48£0.01 5.71£7.06 5.0£5.8 74
TN 11.46 0 0 T
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6-7-2 f ¢ Sk RHH EF L K
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S4BT 2 i BRSNS F A
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Bl 6-7.3 2 ff ¢ 87 AP ELE A TR > B? 7 LRAF 68 HEERE o B Bl
FREEER-EE A TEIE TP Sk ERFTRFR LS+ B

@7 L3 A 100~200 £ g € g o
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W 6-7.20 ffr sk & PR T E Rl RIS AR B 52 S 2 M o
Figure 6-7.2: The recurrence relationships based on characteristic earthquake distribution for each

rupture case of the Chukou fault.
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Figure 6-7.3: The summed magnitude - weighting relationship for the whole branches of the Chukou
fault.
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Figure 6-7.4: The summed recurrence interval - weighting relationship for the whole branches of the

Chukou fault.

6-7-3 i T ¥tk ¥
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B A BPT 5N & B v %74 A % 30~ 50 2 100 # 3 4 8 % » ff © 47k
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% 6-7.3 5 f§ v ¥k Poisson Hi\ i 2 B %k o AL B PR S A 2022 & 0 F
FIA K 30& 502 100 #3522 ZEAH 65 12 5 5 16.6% 25.5%%
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Table 6-7.3: Earthquake probabilities for the Chukou fault in this project

P gE 30 & #5 F 50 £ # ¥ 100 & #% *
M (Mw) Poisson Poisson Poisson
63= M =7.6 17.6% 26.8% 44.2%
M = 6.5 16.6% 25.5% 42.3%
M= 70 3.9% 6.2% 11.0%
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B 6-81: Af-= " 87k 2B AHN 2 EE e (P #8425 2020)-
Figure 6-8.1: Rupture cases and weights of the Muchiliao-Liuchia fault (Sinotech, 2020).

o 681 AF-r T ET R 2 FARATERETEES
Table 6-8.1: Magnitude calculation results for each rupture case of the Muchiliao-
Liuchia fault

Wells and Coopersmith, < A 0
en and Ma,
BA|ER| s | FR | TR | %4 |1994BLH 5 #-HH 23 (L) 3 F3 -4
W 47 - SR TE
*+#|(km)| (&) | (km) | (km)|(km?) (M) o
g = Fﬁg I’?:} )(MW)
-0 =N +c
A |13 ] 39 9.7 | 154 200 6.1 6.4 6.7 6.3
B |22 ] 39 9.7 | 154 339 6.3 6.6 6.9 6.5
C |35 39 9.7 | 154 539 6.5 6.8 7.1 6.7
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#6821 ARF-THRFHBEF 2L EDL T FHEREL TR
Table 6-8.2: Weight and confidence of each survey’s uplift rate of the Muchiliao-

Liuchia fault

542 .- RALE || VEE (EEG I BERG
pass. |00 FEESRL 54 0.5 | 1 I 0.5
TR A
2005 T 5.8 0.5 | 1 1 0.5
e L2006 20 R g5y 1 0.8 1 0.8
{ggi— 4 3 g\;}‘-,
e 1 aor0 P P EF LR 36 05 | 08 1 0.4
b2 HE 2 L 7.6 05 | 08 1 0.4
b a0 AL E R 3 05 | 05 1 0.25
S I
1 tiEpE TR 46 05 | 05 I 0.25

R RS GE)

uuuuuu

uuuuuuu

‘o

a2

3 d g

FRTEIEET (mm/yr)

B 6821 A F-= 7 8Tk FHEF Rt o

o

Figure 6-8.2: The cumulatively weighted distribution for the uplift rate of the Muchiliao-Liuchia fault.
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Figure 6-8.3: The recurrence relationships based on characteristic earthquake distribution for each

rupture case of the Muchiliao-Liuchia fault.
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Figure 6-8.4: The summed magnitude - weighting relationship for the whole branches of the Muchiliao-

Liuchia fault.
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Figure 6-8.5: The summed recurrence interval - weighting relationship for the whole branches of the

Muchiliao-Liuchia fault.

6-8-3 Ak ¥F A 2 2 9 ETE P F R0

hEFLBHATE LR RAFRERERGS  BE R - B RF 42
B A i BPTH S BB A F-» 7 95k A % 3050 2 100 & 0% 4 5%
RHFLE R BRA T2 WA RS- FAFF 50~ 1941 & > x
BPT #8736 o VR A F-» " 894 (6 - X F 2P A > Pl
POISSON #::% g 7321 o

%683 A A F-» T ¥R BPT N 2 3232 2% » 4= BB 4 & ~ 2022
£ @I AK30E 50 &2 100 £4 4 B BERB65 02 KL 23.0% -
33.896% 50.996 © ¥ 12 POISSON #5825 2 %% » 75 A % 30 # ~50 £ 2 100

EFA e RERPOS5 U 2855 1629% ~24.6%% 40.1% -

# 6-83 1 AR - T ETR B A B IER
Table 6-8.3: Earthquake probabilities for the Muchiliao-Liuchia fault in this project

P BAE 30 # % 50 & # % 100 # ¥ %
M (Mw) BPT POI BPT POI BPT POI
6.0= M =73 | 350% | 23.8% | 49.4% | 35.6% | 70.3% 55.9%

M = 6.5 23.0% | 16.2% | 33.8% | 24.6% | 50.9% 40.1%
M = 7.0 03% | 0.6% | 0.6% | 1.0% 1.4% 1.9%
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Figure 6-9.1: Rupture case of the Tsochen fault (Sinotech, 2020).
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Table 6-9.1: Magnitude calculation results for each rupture case of the Tsochen fault

Wells and Coopersmith, <7 4 Ma. 2011
BAl|Ea|we| ma (T8 @%1”“ﬂﬁaﬁ*“ﬂgﬁ$%;z%fiﬂﬂg
™ FF - TE
% & |(km)| (&) | (km) |(km)|(km?) ) ey
-o ¢ B +o HEUE
A | 20| 80 11 11.2] 223 6.2 6.4 6.6 6.3

F6-92 1 A HHA 2 TR SR T IOUTR R B SR
Table 6-9.2: Weighted average slip deficit rate of the Tsochen fault in this project.

BLOCKS TDEFNODE ﬁiiflféi
Model Model Model 4: fg;l &a,f»
X3 TioE B | EK A ﬁﬁ( éﬁj si;
Bh LA Gnm;yrs 1 & TimE mm/yr
(mm/yr) (mm/yr)
G+ R 2.3 19.83 9.3 10.5
L HEC R E 1.96+0.17 7.21+6.31 4.5+2.4 4.6
= A 1.62 0 0 0.5

6-0-2 L 4uTR RpH i
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Figure 6-9.2: The recurrence relationships based on characteristic earthquake distribution for each

rupture case of the Tsochen fault.
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Figure 6-9.3: The summed magnitude - weighting | Figure 6-9.4: The summed recurrence interval -

relationship for the whole branches of the weighting relationship for the whole branches

Tsochen fault. of the Tsochen fault.
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BEFALBHATE L RAFRERTG > B3
B> 4 4 12 BPT #5505 B 2484874 A % 30~ 50 2 100 & chgf 4 5 > 2 4%k

Bofs— g4 PR L Aa o F)pt At 4 3 Poisson BoViEFAIER o

% 6-93 5 2 45%7k Poisson H3\iER 2 Bk A B L F A 2022 & 0 F

FIAK30 & ~50 &2 100 #3542 RERE 65 2 BF 5L 4.6% - 72%%
12.2% -
%0693 A3 LARMTA B A BT
Table 6-9.3: Earthquake probabilities for the Tsochen fault in this project

P BAE 30 & # % 50 & # % 100 & #% %
REM (Mw) Poisson Poisson Poisson
6.1= M =6.7 17.1% 26.1% 42.8%

M = 65 4.6% 7.2% 12.2%
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Figure 6-10.1: Active fault probabilities of the object areas in Chiayi-Tainan area of Taiwan.
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Figure 7-1.1: The distribution of grid points on the surface for scenario ground-motion simulation.
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Figure 7-1.2: Spatial relation of RupD, virtual stations and 3D fault plane.
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Figure 7-1.4 : Scenario earthquake shaking map of the Jiashian Earthquake with a specific site
condition correction using GMPE Lin09.
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Figure 7-1.5 : Scenario earthquake shaking map of the Jiashian Earthquake with a specific site
condition correction using GMPE Chao20.
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Figure 7-1.6 : PGA map of Jiashian Earthquake.
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Figure 7-1.7 : Scenario earthquake shaking map of the Meinong Earthquake with a specific site
condition correction using GMPE Lin09.
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Figure 7-1.8 : Scenario earthquake shaking map of the Meinong Earthquake with a specific site
condition correction using GMPE Chao20.
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Figure 7-1.9 : PGA map of Meinong Earthquake.
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Table 7-1.1: Calculated magnitudes for each rupture case of Kouhsiaoli fault, Hsinhua
fault and Houjiali fault

; -
‘ ) Wells anil Cooperj—nutil, 1“994(/5( % Yen and Ma, 2011
54 il B RN ) (RLA) B 4% - HEM
% & (am) | (k') (My) # 5 )( Mu)
-0 L +o
A | 21 | 39 58 6.4 6.4 6.3
7w
TTEIEE A | 227 T 62 6.4 6.6 6.3
B | 24 | 434 65 6.7 6.9 6.6
FTiL %y
AT A | 12 | 75 57 6.0 63 59
o wury [ B |15 o 53 6.1 64 6.0
o= A | 21 39 5.8 6.4 6.4 6.3
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Figure 7-10.: Scenario earthquake shaking map of the Hsiaokangshan fault with a site condition of 760
m/s using GMPE Chao20. (a) Maximum eqrthquake magnitude is Mw 6.3. (b) Maximum eqrthquake
magnitude is My 6.4.
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Figure 7-1.11: Scenario earthquake shaking map of the Kouhsiaoli fault with a specific site condition
correction using GMPE Chao20. (a) Maximum eqrthquake magnitude is My 6.3. (b) Maximum
eqrthquake magnitude is My 6.4.
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Figure 7-1.12: Scenario earthquake shaking map of the Chekualin fault with a site condition of 760 m/s
using GMPE Chao20. (a) Maximum eqrthquake magnitude is My 6.4. (b) Maximum eqrthquake
magnitude is My 6.3. (c) Maximum eqrthquake magnitude is My 6.7. (d) Maximum eqrthquake
magnitude is My 6.6.
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Figure 7-1.13: Scenario earthquake shaking map of the Hsinhua fault with a specific site condition
correction using GMPE Chao20. (a) Maximum eqrthquake magnitude is My 6.4. (b) Maximum
eqrthquake magnitude is My 6.3. (¢) Maximum eqrthquake magnitude is My 6.7. (d) Maximum
eqrthquake magnitude is My 6.6.
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Figure 7-1.14: Scenario earthquake shaking map of the Chishan fault with a site condition of 760 m/s
using GMPE Chao20. (a) Maximum eqrthquake magnitude is My 6.0. (b) Maximum eqrthquake
magnitude is My 5.9. (¢) Maximum eqrthquake magnitude is My 6.1.
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Figure 7-1.15: Scenario earthquake shaking map of the Hsinhua fault with a specific site condition
correction using GMPE Chao20. (a) Maximum eqrthquake magnitude is My 6.0. (b) Maximum
eqrthquake magnitude is My 5.9. (¢) Maximum eqrthquake magnitude is My, 6.1.
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4074 (IONEX ) » = zf 2 3 5 IGRF-13 ( International Geomagnetic
Reference Field 2013 ) -

(9) =HmApp=P w3l !igsldatx e
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pE A 7 (time series) fri# & 38 GNSS FAlmg2eni & & % » ¥ 5 ph 3=
FEp THGOES T R EE R BRRANL o AL R 1993 £ 2
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( Nikolaidis, 2002 ) :
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y(t) =a+bt, +ccos(2xt;) + d sin(27zt;) + ecos(4xt,) + f sin(4xt,)
+Zgj -H(t _Teq)+zhj H(EG —Teg) -t +ij "H(G = Tey)-exp (') Vi
j=1 i=1 j=1

(54 2-1.1)
He >a i e b 2 EF# (interseismic period) ¥ i@ ¥ 5 fa#cc >
d % & ¥ (annual period ) % i 2. B 5 k¥ e~f 5 L & ¥ Hp (semi-annual period )
RUC2ZBRE I QEFFFAFEA? R E > TR E R REAOF RS SE
ALREAM{H S h FRBAME ﬁf%i:ké%@%%i%%%%ﬁﬁ@?&
fsviamAim Y H iréhd¥ic (Heaviside step function) » 7 P] 5 £4%
(relaxationtime ) » % Bis B F R I MR8 /e v PR o
A FNEFLEFEFRIRE D > AR LRI RE PR RES R
Ul AHELRERE A2 E A RTR R B LB AEARL A
A HY o AU MEBORREBIAS > A E AR LS 1999 £ § 3 B E
2013 & & 3 B2 B 3 N FHHH 2006 £ B A AR B 2010 & 9 i R

20016 & £ EE B 5 KRR 44 2003 & & R~ 2013 E Ry fas B~ 2018 &

i

TR g%aﬁiPﬁﬁ“b BLE 2 & e bl4o @] 8-1.1 A7 (H 4Riplap 2
PRREFIGE L) e gt b o d RB R AERF LG TR RAFR
Tiﬁ%—%i’%ﬁi}i%rhﬁiil 2 3 & » GNSS R A 71 17 € & JLALECHe B 507 i
(B 8-1.2) pLapszprd T L LA X » o LBV &oplzk AKND 2.3 N 3 @ 2.
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Figure 8-1.1: Coordinate time series of GNSS station AKND. Red circles are observations; blue circles

are calculation.
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Figure 8-1.2: Residual time series of GNSS station AKND. Red circles are residuals of the time series
which have removed the interseismic velocities and coseismic displacements.
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Figure 8-1.3: GNSS coordinates residuals during 2002 — Oct. 2022. The dashed lines indicate 95%
confidence interval.
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Figure 8-1.5: Kalman-filter (KF) analysis for the vertical time series of GS22. (Left-up): the original time
series data (black dots) and the KF fitting curve (red line); (Left-bottom); Left-bottom: power spectrum
density, or PSD, of the AR(3) color noise obtained from KF, with the red line showing the decay of PSD
with frequency; (Right): Different components of the time series from KF, from top to bottom: the slope
or the trend, the sine and cosine parts of the annual oscillation, the sine and cosine parts of the semi-
annual oscillation, the AR(3) color noise, and the residual noise. The blue-dash line in the slope part
indicates the change of station antenna.

249



GS22(YZ-fixed) N-S KF

L L B B L L L L L S L L B

20 b -

10

€ L |

E o .

) I |

=2 N Il 4
! e I

A Sl ak |

L 1 ] H e o ¢ A2 4

—10F Ry ”‘ \;‘ 1 =

10- S 2 :"&f t. SOy i

13y PR T

#;
—20F ;:} -

M TSR E N ST PR T FE T T EEEl TR Erl P T TR SRR FETEEEE NN NN

2006 2008 2010 2012 2014 2016
time in year

GS22(YZ-fixed) E-W KF

40

20

E-W(mm)
—

(=}
LI e B

I
N
o
L

I
B
=}
T T T

R

IR EEEE Tl IR N TN EEE SN AR NNl SRR FE TR FEREE FEEEEEl PR T T AN RN ATl PR

2006 2008 2010 2012 2014 2016 2018 2020 2022
time in year

B 8-1.6: 3 AP GS22 2t (2 ) BAF (T3 )L E2ZERAEF i d MEFR IR
H2EESS  F RN 244 (offset) 53%:E302018 & 11 7 8 p 32 Mg & o
Figure 8-1.6 : The north-south (top) and east-west (bottom) time series of GS22, with red lines showing
the KF-fitting results. The blue-dash line indicates the change of station antenna.
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Figure 8-1.8 : Three-component time series (black dots) and their KF fitting curve (red lines) of the
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GS28).
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Figure 8-1.9 : Vertical time series and their KF analysis of the stations GS73 (left) and GS66 (right). See
Figure 8-1.5 for subplot interpretations. The blue-dash lines in GS73 and GS66 indicate the 2016/2/6
MeiNong earthquake and an instrument change, respectively.
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interpretations for all subplots.
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Figure 8-2.1: Distribution of surveyed campaign-mode GNSS stations and check points. Blue circles are

surveyed stations. Red circles are checked points.

257



FABHEGF TOBHE B A, FER S BREEARY > £ T
28 iE A e AT 28 FEAMZ K R £2900m T 72,294m 0 AMEL R E L S6
mI197mm 2B > 3FESHARLA03mm I 82mmF 5 RHRIE LS
P

EEsRET 39 BHB B CH LAt HER 4 BRCEERE £
6 M e AF 6 FAM2Z L AF L 1,574m 3 9976 m> ML R4 & 53mm
3 70mm 2 o EShRAMRL AL Tmm I 52mm P P RPIELE Y B L
Hg o

Th#E RRF 100 BAR LB E bt RER 10 BREEEFHR O &
$ASEERS e A K A5 EAM KR A2307m I 7593 m AME R E A
56mm I 202mm 2> P EEHEARLAO0Imm I 195mm & 0 % IBE
BEE PR ERE

PrRw s REG 89 BHE LR Rt REFE I BRI RY > &
$ 36 AR AT 36 FAM2 K AEE 2 220lm T 19,619m 0 AMLRFE B
59mm % 21.0lmm 2@ > 3 E gAML A39mm I 16.8mm F v 4t wiRlE
BEERERE -

Eab v 18 BHFETE A, HRER I BRCEF R 0 &
$ 171 B A e A 105 iE s KR E A 1,902m I 18344 m» AL A iE

Z54mm 3 1148mm zZ F > 3B 8RR L A2 04mm T 8.6mm BF » L %P

0620 ¥ RIS - ®exF 36 BHF BB b FER 4 BRE
FHtr o 27 6 AR AHOEARZ ERAFEAS4ImE 1,843 m> AMAL R

Jmm I 9. 0mm 2 B EEaAML A3 Imm I 54mm fF oo F

BAEEELG 130 BHEbETE m At RFER B RBREEA R &
FOI8IEAM e AFH ASIEAM K RE A 1,558m T 25,809m 0 AR E B
55mm %I 25.0mm 2 > P E S ARLE A3 Imm 3 124mm P oo 2 FRE
= b’ui‘*&#

PR LG IS BHE R bt RER IS BREES R 0 &
F 105 FEAM o AH 45 FAMZ K ARE A 2,517 m I 24862 m o AL ARG E

258



mm I 197mm 2 F >3 E A ML 407mm I 94 mm F oo gt Fp
0918+ Rl %23 0 BHG B8 ) HiEH 8 BETE
Tt £ 28 AR AFH 28 EARZ LA E 24308 m 1 124912 m > A

mm I 144mm 2 &> 3P EEPARLA19mm 3 7.5 mm

F.8-2.1 : GNSS # - b3 Pl P I 4
Table 8-2.1: Schedule of campaign-mode GNSS surveying, supervising and validation

we | . b vogp et % g p
2 ik 5 iR P 2P %trp 8
76 A 8 | 2022/03/01 ~2022/03/12 | 2022/03/21 ~ 2022/04/06
39 2% 4 | 2022/04/06 ~2022/04/09 20221/04/12
100 i 10 | 2022/04/12 ~ 2022/04/20 | 2022/04/26 ~ 2022/04/27
89 | v w 9 | 2022/05/09 ~2022/05/20 | 2022/06/27 ~ 2022/06/28
189 3 19 | 2022/06/29 ~2022/06/29 | 2022/07/05 ~ 2022/07/06
36 T 4 | 2022/07/05 ~2022/07/07 | 2022/07/14 ~ 2022/07/15
130 ® 5 13 | 2022/07/04 ~ 2022/07/21 | 2022/07/19 ~ 2022/07/20
153 v 3R 15 | 2022/08/08 ~ 2022/08/25 | 2022/09/06 ~ 2022/09/07
80 [ 8 | 2022/10/03 ~2022/10/11 | 2022/10/18 ~2022/10/20
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Figure 8-2.4: GNSS distribution in Taipei area. Blue circles are campaign-mode GNSS stations; Red
circles are continuous GNSS stations.
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Figure 8-2.5: Time series comparison between campaign-mode GNSS station GBO0S5 (blue circles) and

continuous GNSS station YMSM (red circles).
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Figure 8-2.6: Time series comparison between campaign-mode GNSS station GG44 (blue circles) and
continuous GNSS station GOLI (red circles).
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Figure 8-2.7: GNSS horizontal velocity field relative to station SO1R in Taipei area. The colored map
represents the horizontal velocities from 2004 to 2022. Black arrows denote the campaign-mode GNSS
velocities and the white arrows are continuous GNSS velocities.
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duration of GNSS observation is from 2004 to 2022.
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Red circles are continuous GNSS stations.
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Figure 8-2.10: Time series comparison between campaign-mode GNSS station G669 (blue circles) and
continuous GNSS station HENC (red circles).
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Figure 8-2.11: Time series comparison between campaign-mode GNSS station G643 (blue circles) and
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Figure 8-2.12: GNSS horizontal velocity field relative to station SO1Rin Hengchun area. The top left
figure is the velocity field from 2002 to 2006 Pingtung offshore earthquake; the top right one is velocity
field from 2006 event to 2010; the bottom left is the 2010 — 2016 velocity field; th bottom right is the

2016 — 2022 velocity field.
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Figure 8-2.13: Vertical velocity relative to station SOIR in Hengchun area. The top left figure is the
velocity field from 2002 to 2006 Pingtung offshore earthquake; the top right one is velocity field between
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Figure 8-2.14: GNSS distribution in the Taoyuan, Hsinchu and Miaoli areas. Blue circles are campaign-
mode GNSS stations; Red circles are continuous GNSS stations.
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Figure 8-2.15: Time series comparison between campaign-mode GNSS station G208 (blue circles) and

continuous GNSS station GS86 (red circles).
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Figure 8-2.16: Time series comparison between campaign-mode GNSS station G198 (blue circles) and
continuous GNSS station FCWS (red circles).
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Figure 8-2.17: GNSS horizontal velocity field relative to station SOIR in the Taoyuan, Hsinchu and
Miaoli areas. The colored map represents the horizontal velocities from 2002 to 2021. Black arrows
denote the campaign-mode GNSS velocities and the white arrows are continuous GNSS velocities.
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Figure 8-2.18: Vertical velocity field relative to station SO1R in the Taoyuan, Hsinchu and Miaoli areas
from 2002 to 2022. The direction of the triangle indicates uplift or subsidence.
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Figure 8-2.19: GNSS distribution in the Eastern areas. Blue circles are campaign-mode GNSS stations;
Red circles are continuous GNSS stations.
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Figure 8-2.20: Time series comparison between campaign-mode GNSS station GE64 (blue circles) and

continuous GNSS station PEPU (red circles).
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Figure 8-2.21: Time series comparison between campaign-mode GNSS station E415 (blue circles) and
continuous GNSS station NDH3 (red circles).
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Figure 8-2.22: Eastern areas GNSS horizontal velocity field relative to Penghu Paisha (S01R) station.
The color ramp represents the horizontal velocity. Figure (a) is the velocity field from 2002-2013; Figure
(b) is from 2013-2018; while figure (c) is from 2018-2022.
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Figure 8-2.23: Vertical velocity relative to Penghu Paisha (SO1R) station in Eastern areas. Figure (a) is
the velocity field from 2002-2013; Figure (b) is from 2013-2018; while figure (c¢) is from 2018-2022.
The direction of the triangle indicates uplift or subsidence; warm colors represent uplift while cold colors
represent subsidence.
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Figure 8-2.24: GNSS distribution in the Chiayi, Tainan areas. Blue circles are campaign-mode GNSS
stations; Red circles are continuous GNSS stations.
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Figure 8-2.25: Time series comparison between campaign-mode GNSS station G390(blue circles) and

continuous GNSS station GS88 (red circles).

Site: G392 V.S. SHWA

60
o
o
30 G
[=
£
= 0
§ =
o
=4
-30
-60
A%
200 9
100
=5
E o
@
w
-100
-200 a
100
50
€
- s
o
2 50
o
100 ?

2001 2004 2007

B 8-2.26: ##>2pBEix G392 223 =k SHWA 2 pERRF R (v o 7 FIB 5 sk B

B G5 bz % o

2010

2013
Year

2016 2019 2022

25

ke

Figure 8-2.26: Time series comparison between campaign-mode GNSS station G392 (blue circles) and

continuous GNSS station SHWA (red circles).
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Figure 8-2.27: Chiayi, Tainan areas GNSS horizontal velocity field relative to Penghu Paisha (SO1R)
station. The color ramp represents the horizontal velocity. The left figure is the velocity field from 2002-
2010; while the right one is from 2010-2016; The down figure is the velocity field from 2016-2022.
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Figure 8-2.28: Vertical Velocny relative to Penghu Paisha (SOIR) station from 2002-2010 (Left figure)
and 2010-2016 (Right figure) and 2016-2022 (Down figure) in Chiayi, Tainan areas. The direction of the
triangle indicates uplift or subsidence; warm colors represent uplift while cold colors represent
subsidence.
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Figure 8-2.29: GNSS distribution in the Kaohsiung and Pingtung areas. Blue circles are campaign-mode
GNSS stations; Red circles are continuous GNSS stations.
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Figure 8-2.30: Time series comparison between campaign-mode GNSS station GC48 (blue circles) and
continuous GNSS station CHIE (red circles).
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Figure 8-2.31: Time series comparison between campaign-mode GNSS station G003 (blue circles) and
continuous GNSS station GS56 (red circles).
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Figure 8-2.32: Kaohsiung and Pingtung areas GNSS horizontal velocity field relative to Penghu Paisha
(SO1R) station. The left figure is the velocity field from 2002-2010; while the right one is from 2010-

2016; The down figure is the velocity field from 2016-2022.
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Figure 8-2.33: Vertical velocity relative to Penghu Paisha (SO1R) station from 2002-2010 (Left figure)
and 2010-2016 (Right figure) and 2016-2022 (Down figure) in Kaohsiung and Pingtung areas. The
direction of the triangle indicates uplift or subsidence; warm colors represent uplift while cold colors
represent subsidence.
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Figure 8-2.34: GNSS distribution in the Central Taiwan areas. Blue circles are campaign-mode GNSS
stations; Red circles are continuous GNSS stations.
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Figure 8-2.35: Time series comparison between campaign-mode GNSS station AF24 (blue circles) and
continuous GNSS station FNGU (red circles).
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Figure 8-2.36: Time series comparison between campaign-mode GNSS station G964 (blue circles) and
continuous GNSS station YUNL (red circles).
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Figure 8-2.37: Central Taiwan areas GNSS horizontal velocity field relative to Penghu Paisha (SO1R)
station. The top figure is the velocity field from 2004-2007; the middle one is from 2007-2013; while the
bottom one is from 2013-2022.
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Figure 8-2.38: Vertical velocity relative to Penghu Paisha (SO1R) station in Central Taiwan. The top
figure is the velocity field from 2004-2007; the middle one is from 2007-2013; while the bottom one is
from 2013-2022.The direction of the triangle indicates uplift or subsidence; warm colors represent uplift

while cold colors represent subsidence.
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Figure 8-3.1: Diagram of precise leveling data. Red column is the amount of 0.25 mm statistics value.
The error of closure, maximum is around 0.5~0.75 mm.
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Figure 8-3.3: Time series of comparison between Hengchun-Jialeshuei leveling route bench mark G670

and continuous GNSS station HENC. The distance between the two is 0.1 Km. The left dashed line is

the December 26" 2006 Hengchun earthquake, the middle is the correction of February2010 and the

right one is the correction of February 2016 velocity change event.
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Figure 8-3.4: Elevation change of the Hengchun-Jialeshuei leveling route. (a) The distribution of leveling
route. (b) The elevation change and the average vertical velocity in different time periods. Black is the
vertical velocity before the Hengchun earthquake of 2002-2006, blue is the vertical velocity after the
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velocity from 2016 to the present. Vertical dashed lines indicate the location of active faults. X-axis is the
distance projected along the fault-perpendicular profile. HCNF is Hengchun fault.
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Figure 8-3.6: Time series comparison between Nanshulin-Eluanbi leveling route bench mark Q014 and
continuous GNSS station KDNM. The distance between the two is 0.6 km. The left dashed line is the

December 26" 2006 Hengchun earthquake, the middle is the correction of February2010 and the right
one is the correction of February 2016 velocity change event.
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velocity from 2016 to the present. Vertical dashed lines indicate the location of active faults. X-axis is the

distance projected along the fault-perpendicular profile. HCNF is Hengchun fault.
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Figure 8-3.8: Cumulative elevation change of the Nanshulin-Eluanbi leveling route. The dashed
cummulative elevation change line show the measurement after earthquake. Vertical dashed lines

indicate the location of active faults. X-axis is the distance projected along the fault-perpendicular profile.
HCNF is Hengchun fault.
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Figure 8-3.16: Cumulative elevation change of the Beimen-Nanxi leveling route. The dashed
cummulative elevation change line show the measurement after earthquake. Vertical dashed lines

indicate the location of active faults. X-axis is the distance projected along the fault-perpendicular profile.
LCAF is Liuchia fault.
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Figure 8-3.17: Time series comparison between Anping-Longci leveling bench mark TNO04 and
continuous GNSS station CKSV. The distance between two stations are 1.4 km. The left dashed line is

the March 4th 2010 Jiaxian earthquake, the middle one is the Feburary 6th 2016 Meinong earthquake

and the right one is the correction of postseismic slip event.
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Figure 8-3.18: Time series comparison between Anping-Longci leveling bench mark G358 and
continuous GNSS station GS73. The distance between two stations are 1.4 km. The left dashed line is
the March 4th 2010 Jiaxian earthquake, the middle one is the Feburary 6th 2016 Meinong earthquake
and the right one is the correction of postseismic slip event.
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Figure 8-3.19: Elevation change of the Anping-Longci leveling route. (a) The distribution of leveling
route. (b) The elevation change and the average vertical velocity in different time periods. Black is the
vertical velocity before the Jiaxian earthquake of 2003-2010 , red is the vertical velocity from 2010 to
2016, green is the vertical velocity from 2016 to the present. HCLF is the Houchiali fault and LNCF is
Lungchuan fault.
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Figure 8-3.20: Cumulative elevation change of the Anping-Longci leveling route. The dashed
cummulative elevation change line show the measurement after earthquake. Vertical dashed lines
indicate the location of active faults. X-axis is the distance projected along the fault-perpendicular profile.
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Figure 8-3.21: Time series comparison between Yujing-Xinhua leveling benchmark N8537 and

continuous GNSS station GS88. The distance between two stations are 0.05 km.
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Figure 8-3.22: Elevation change of the Yujing-Xinhua leveling route. (a) The distribution of leveling
route. (b) The elevation change and the average vertical velocity in different time periods. HHAF is
Hsinhua fault, and TCNF is Tsochen fault.
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Figure 8-3.23: Cumulative elevation change of the Yujing-Xinhua leveling route. The dashed
cummulative elevation change line show the measurement after earthquake. Vertical dashed lines
indicate the location of active faults. X-axis is the distance projected along the fault-perpendicular profile.
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Figure 8-3.24: Time series comparison between Luzhu Maolin leveling bench mark RO16 and
continuous GNSS station GS55. The distance between two stations are 0.05 km. The left dashed line is

the March 4 th 2010 Jiaxian earthquake, the middle one is the Feburary 6th 2016 Meinong earthquake
and the right one is the correction of postseismic slip event.
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Figure 8-3.25: Elevation change of the Luzhu-Maolin leveling route. (a) The distribution of leveling
route. (b) The elevation change and the average vertical velocity in different time periods. Black is the
vertical velocity before the Jiaxian earthquake of 2003-2010 , red is the vertical velocity from 2010 to
2016, green is the vertical velocity from 2016 to the present. HKSF is Hsiaokangshan fault, CHNF is
Chishan fault, CCUF is Chaochou fault and LNCF is Lungchuan fault.
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Figure 8-3.26: Cumulative elevation change of the Luzhu-Maolin leveling route. The dashed
cummulative elevation change line show the measurement after earthquake. Vertical dashed lines
indicate the location of active faults. X-axis is the distance projected along the fault-perpendicular profile.
HKSEF is Hsiaokangshan fault, CHNF is Chishan fault, CCUF is Chaochou fault and LNCF is Lungchuan
fault.
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Figure 8-3.27: Time series comparison between Kangshan-Anpo leveling bench mark G526 and

continuous GNSS station AKND. The distance between two stations are 0.8 km. The left dashed line is
the March 4 th 2010 Jiaxian earthquake, the middle one is the Feburary 6th 2016 Meinong earthquake

and the right one is the correction of postseismic slip event.
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Figure 8-3.28: Time series comparison between Kangshan-Anpo leveling bench mark G536 and
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Figure 8-3.29: Elevation change of the Kangshan-Anpo leveling route. (a) The distribution of leveling
route. (b) The elevation change and the average vertical velocity in different time periods. Black is the
vertical velocity before the Jiaxian earthquake of 2003-2010 , red is the vertical velocity from 2010 to
2016, green is the vertical velocity from 2016 to the present. HKSF is Hsiaokangshan fault, CHNF is
Chishan fault, and CCUF is Chaochou fault.
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Figure 8-3.30: Cumulative elevation change of the Kangshan-Anpo leveling route. The dashed
cummulative elevation change line show the measurement after earthquake. Vertical dashed lines
indicate the location of active faults. X-axis is the distance projected along the fault-perpendicular profile.
HKSEF is Hsiaokangshan fault, CHNF is Chishan fault, and CCUF is Chaochou fault.
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Figure 8-3.31: Time series comparison between Jiadong-Qjjia leveling bench mark GC85 and continuous

GNSS station CLON. The distance between two stations are 0.54 km.
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Figure 8-3.32: Elevation change of the Jiadong-Qijia leveling route. (a) The distribution of leveling route.
(b) The elevation change and the average vertical velocity in different time periods. Vertical dashed lines

indicate the location of active faults. X-axis is the distance projected along the fault-perpendicular profile.
CCUF is Chaochou fault.
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Figure 8-3.33: Cumulative elevation change of the Jiadong-Qijia leveling route. The dashed cummulative
elevation change line show the measurement after earthquake. Vertical dashed lines indicate the location
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Figure 8-3.34: Time series comparison between Da’an-Dongshi leveling bench mark B283 and

continuous GNSS station GS82. The distance between two stations are 1.5 km.

325



24°30'

24°00' s
LYY VYWY, YYES / £5

= S

200 1 1 il L L L 1 1 Il L 1 1 1 L L il
100 ~

TCAF
TCSF
TTCF

% SYIF

—-100 -
-200

Relative Elevation (m)

-300

N
L

o

|
N
L

|
I
L

Vertical Velocity (mm/yr)

0 4 8 12 16 20 24 28 32
Distance (km)

Bl 8-335: Rh 132 ~ X 2 A H PSR EZARFE - (QRIAZE L FF o (b)F AR {rd
PER AR KRBT Ko RIS A R B AN B EE o s R E R
2% 2z §Bd o TCAF 5 + 7 %7k ~ TCSF 3 4i#F L %7k ~ TTCF 5 & & 4%rér g ~ SYIF = £ %74 -
Figure 8-3.35: Elevation change of the Da’an-Dongshi leveling route. (a) The distribution of leveling
route. (b) The elevation change and the average vertical velocity in different time periods. Vertical dashed
lines indicate the location of active faults. X-axis is the distance projected along the fault-perpendicular
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Figure 8-3.36: Cumulative elevation change of the Da’an-Dongshi leveling route. The dashed
cummulative elevation change line show the measurement after earthquake. Vertical dashed lines
indicate the location of active faults. X-axis is the distance projected along the fault-perpendicular profile.
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Figure 8-3.37: Time series comparison between Longjing-Taiping leveling bench mark G937 and
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Figure 8-3.38: Elevation change of the Longjing-Taiping leveling route. (a) The distribution of leveling
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Figure 8-3.39: Cumulative elevation change of the Longjing-Taiping leveling route. The dashed

cummulative elevation change line show the measurement after earthquake. Vertical dashed lines

indicate the location of active faults. X-axis is the distance projected along the fault-perpendicular profile.
TCAF is Tachia fault, CLPE is Chelungpu fault.
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Figure 8-3.41: Elevation change of the Wuguang-Huangzhu leveling route. (a) The distribution of
leveling route. (b) The elevation change and the average vertical velocity in different time periods.
Vertical dashed lines indicate the location of active faults. X-axis is the distance projected along the fault-
perpendicular profile. CLPE is Chelungpu fault.
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Figure 8-3.43: Time series comparison between Wanggong-Caotun and Caotun-Puli leveling bench mark
TO075 and continuous GNSS station CAOT. The distance between two stations are 0.3 km. The left dashed
line is the 2007 velocity change event and the right is June 2™¢ 2013 Nantou earthquake.
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Figure 8-3.44: Elevation change of the Wuguang-Huangzhu leveling route. (a) The distribution of
leveling route. (b) The elevation change and the average vertical velocity in different time periods.
Vertical dashed lines indicate the location of active faults. X-axis is the distance projected along the fault-
perpendicular profile. CHAF is Changhua fault, CLPE is Chelungpu fault, and TMPF is Tamaopu-
Shuangtung fault.
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Figure 8-3.45: Cumulative elevation change of the Wuguang-Huangzhu leveling route. The dashed
cummulative elevation change line show the measurement after earthquake. Vertical dashed lines

indicate the location of active faults. X-axis is the distance projected along the fault-perpendicular profile.
CHAF is Changhua fault, CLPE is Chelungpu fault, and TMPF is Tamaopu-Shuangtung fault.
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Figure 8-3.46: Time series comparison between Beidou-Shuili leveling bench mark MXS83 and
continuous GNSS station GS26. The distance between two stations are 1.5 km. Dashed line is the June
2nd 2013 Nantou earthquake.

337



24°30'

24°00'

100 L 1 L L L 1 L L L L L L L L L L L L

100 - M -
:
)

—-200 A

Relative Elevation (m)

CLPF

—300 : T : T T T T T T

@ 2013.06-2022.03
81 @ 2002.11-2013.06

|
[e0)
L

Vertical Velocity (mm/yr)

:

0 4 8 12 16 20 24 28 32 36

1y
D
L

Distance (km)

B 834785150 5 16 AL 3 -R2 -KBEF P E - (@QBIAREE L TR (b)F fF %Mok
PR AR kTN A F L3 BT L R E A DB M RET LT TR
Flo 2 gEd o CHAF 5471 %7k ~ CLPF 5 2 §1 )7 874 ~ TMPF 5 « J 3 -fF 4 47 -

Figure 8-3.47: Elevation change of the Wuguang-Huangzhu leveling route. (a) The distribution of
leveling route. (b) The elevation change and the average vertical velocity in different time periods.
Vertical dashed lines indicate the location of active faults. X-axis is the distance projected along the fault-
perpendicular profile. CHAF is Changhua fault, CLPE is Chelungpu fault, and TMPF is Tamaopu-
Shuangtung fault.
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Figure 8-3.48: Cumulative elevation change of the Wuguang-Huangzhu leveling route. The dashed

cummulative elevation change line show the measurement after earthquake. Vertical dashed lines

indicate the location of active faults. X-axis is the distance projected along the fault-perpendicular profile.
CHAF is Changhua fault, CLPE is Chelungpu fault, and TMPF is Tamaopu-Shuangtung fault.
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Figure 8-3.49: Time series comparison between Lingding-Takigami leveling bench mark G970 and

continuous GNSS station YENL. The distance between two stations are 2.1 km. The right one is the

Feburary 6th 2018 Hualien earthquake.
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Figure 8-3.50: Time series comparison between Lingding-Takigami leveling bench mark G979 and
continuous GNSS station TUNM. The distance between two stations are 4.8 km. The left dashed line is
the March 6" 2009 Suao earthquake and the right one is the Feburary 6th 2018 Hualien earthquake.
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Figure 8-3.51: Elevation change of the Lingding-Takigami leveling route. (a) The distribution of leveling
route. (b) The elevation change and the average vertical velocity in different time periods. Blue is the
vertical velocity before the 2009 Hualien earthquake earthquake of 2004-2009, red is the vertical velocity
after the 2009 Hualien earthquake of 2009-2018 , black is the vertical velocity from 2018 to the present.
Vertical dashed lines indicate the location of active faults. X-axis is the distance projected along the fault-
perpendicular profile. LDIF is Lingding fault.
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Figure 8-3.52: Cumulative elevation change of the Lingding-Takigami leveling route. The dashed
cummulative elevation change line show the measurement after earthquake. Vertical dashed lines
indicate the location of active faults. X-axis is the distance projected along the fault-perpendicular profile.

LDIF is Lingding fault.
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Figure 8-3.53: Time series comparison between Guangfu-Toyohama leveling bench mark G991 and
continuous GNSS station FONB. The distance between the two is 1.0 Km, the left one is the December
192009 Hualien earthquake, the middle one is the October 31th 2013 Ruisui earthquake and the right
one is the Feburary 6th 2018 Hualien earthquake.
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Figure 8-3.54: Elevation change of the Guangfu-Toyohama leveling route. (a) The distribution of
leveling route. (b) The elevation change and the average vertical velocity in different time periods. Green
is the vertical velocity before the 2009 Hualien earthquake earthquake of 2004-2009, blue is the vertical
velocity after the 2009 Hualien earthquake of 2009-2013, red is the vertical velocity after the 2013 Ruisui
earthquake of 2013-2018, black is the vertical velocity from 2018 to the present. Vertical dashed lines
indicate the location of active faults. X-axis is the distance projected along the fault-perpendicular profile.
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Figure 8-3.55: Cumulative elevation change of the Guangfu-Toyohama leveling route. The dashed

cummulative elevation change line show the measurement after earthquake. Vertical dashed lines

indicate the location of active faults. X-axis is the distance projected along the fault-perpendicular profile.

RSUF is Rueyshui fault, CMIF is Chimei fault.
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Figure 8-3.56: Time series comparison between Hongye-Jingpu leveling bench mark GA22 and
continuous GNSS station JSUI. The distance between the two is 1.0 Km. The left dashed line is the
March 6% 2009 Suao earthquake and the right one is the October 315 2013 Ruisui earthquake.
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Figure 8-3.57: Elevation change of the Hongye-Jingpu leveling route. (a) The distribution of leveling
route. (b) The elevation change and the average vertical velocity in different time periods. Green is the
vertical velocity before the 2009 Hualien earthquake earthquake of 2004-2009, blue is the vertical
velocity after the 2009 Hualien earthquake of 2009-2013, red is the vertical velocity from 2013 to the
present. Vertical dashed lines indicate the location of active faults. X-axis is the distance projected along
the fault-perpendicular. YLIF is Yuli fault, RSUF is Rueyshui fault, CMS is Chimei syncline, CMIF is
Chimei fault.
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Figure 8-3.58: Cumalative elevation change of the Hongye-Jingpu leveling route. The dashed

cummulative elevation change line show the measurement after earthquake. Vertical dashed lines

indicate the location of active faults. X-axis is the distance projected along the fault-perpendicular profile.

YLIF is Yuli fault, RSUF is Rueyshui fault, CMS is Chimei syncline, CMIF is Chimei fault.
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Figure 8-3.59: Time series comparison between Dongcheng-Fugang leveling bench mark A086 and
continuous GNSS station FUGN. The distance between the two is 1.0 Km. The left dashed line is the
October 31% 2013 Ruisui earthquake and the right one is the Feburary 14" 2015 Taitung offshore
earthquake.
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Figure 8-3.60: Elevation change of the Dongcheng-Fugang leveling route. (a) The distribution of leveling
route. (b) The elevation change and the average vertical velocity in different time periods. Black is the
vertical velocity before the 2013 Ruisui earthquake earthquake of 2009-2013, red is the vertical velocity
from 2013 to the present. Vertical dashed lines indicate the location of active faults. X-axis is the distance
projected along the fault-perpendicular. LYHF is Luyeh fault, LCIF is Lichi fault.
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Figure 8-3.61: Cumulative elevation change of the Dongcheng-Fugang leveling route. The dashed

cummulative elevation change line show the measurement after earthquake. Vertical dashed lines

indicate the location of active faults. X-axis is the distance projected along the fault-perpendicular profile.
LYHF is Luyeh fault, LCIF is Lichi fault.
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Figure 8-3.62: Time series comparison between Shihmen-Wanli leveling bench mark 2027 and
continuous GNSS station GS09. The distance between two stations are 0.01 km.
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Figure 8-3.63: Time series comparison between Shihmen-Wanli leveling bench mark 0807 and
continuous GNSS station TSHI. The distance between two stations are 0.08 km.
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Figure 8-3.65: Elevation change of the Shihmen-Wanli leveling route. (a) Tthe distribution of leveling
route. (b) Elevation change and the average vertical velocity in different time periods. Vertical dashed

lines indicate the location of active faults. X-axis is the distance projected along the fault-perpendicular
profile.SCOF is Sanchiao fault.
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Figure 8-3.65: Cumulative elevation change of the Shihmen-Wanli leveling route. Vertical dashed lines

indicate the location of active faults. X-axis is the distance projected along the fault-perpendicular profile.
SCOF is Sanchiao fault.
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Figure 8-3.66: Time series comparison between Shilin-Sanzhi leveling bench mark GB06 and continuous
GNSS station YMSM. The distance between two stations are 0.67 km.
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Figure 8-3.67: Elevation change of the Shilin-Sanzhi leveling route. (a) The distribution of leveling route.
(b) The elevation change and the average vertical velocity in different time periods. Vertical dashed lines
indicate the location of active faults. X-axis is the distance projected along the fault-perpendicular

profile.SCOF is Sanchiao fault.
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Figure 8-3.68: Cumulative elevation change of the Shilin-Sanzhi leveling route. Vertical dashed lines
indicate the location of active faults. X-axis is the distance projected along the fault-perpendicular profile.

SCOF is Sanchiao fault.
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Figure 8-3.69: Time series comparison between Tamsui-Shihlin leveling bench mark GA69 and
continuous GNSS station GS10. The distance between two stations are 0.19 km.
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Figure 8-3.70: Difference of the Tamsui-Shihlin leveling route. (a) The distribution of leveling route.
(b) The elevation change and the average vertical velocity in different time periods. Vertical dashed lines

indicate the location of active faults. X-axis is the distance projected along the fault-perpendicular
profile.SCOF is Sanchiao fault.
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Figure 8-3.71: Cumulative elevation change of the Tamsui-Shihlin leveling route. Vertical dashed lines

indicate the location of active faults. X-axis is the distance projected along the fault-perpendicular profile.
SCOF is Sanchiao fault.
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Figure 8-3.72: Time series comparison between Wugu-Taipei leveling bench mark GA78 and continuous
GNSS station WUKU. The distance between two stations are 1.26 km.
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Figure 8-3.73: Elevation change of the Wugu-Taipei leveling route. (a) The distribution of leveling route.
(b) The elevation change and the average vertical velocity in different time periods. Vertical dashed lines

indicate the location of active faults. X-axis is the distance projected along the fault-perpendicular
profile.SCOF is Sanchiao fault.

363



i
8o —2022 —2017 2012} 2007 E

— 2021 — 2016 20111 2006
— 2020 2015 2010, 2005
40 - 2019 2014 2009 | -
= — 2018 — 2013 2008 |
e i
s my -
o
Aa -40 1
g -80 1 !
O
-120 - -
-160 - -

1 0 1 2 3 6 7 8 9 10 11 12 13 14 15

N
(5]

Distance (km)
B 8374 I BRI AMRSURFAFFARL - LE mRFT L LS FlREZFHLNFEE - Kb
AR E WA 3o 2 §EBE o SCOF 7 JLigr#tk o
Figure 8-3.74: Cumulative elevation change of the Wugu-Taipei leveling route. Vertical dashed lines

indicate the location of active faults. X-axis is the distance projected along the fault-perpendicular profile.
SCOF is Sanchiao fault.
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Figure 8-3.75: Time series comparison between Xinwu-Guanxi leveling benchmark GB40 and
continuous GNSS station YAME. The distance between two stations are 3.3 km.
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Figure 8-3.76: Elevation change of the Xinwu-Guanxi leveling route. (a) The distribution of leveling
route. (b) The elevation change and the average vertical velocity in different time periods. Vertical dashed
lines indicate the location of active faults. X-axis is the distance projected along the fault-perpendicular
profile. HKOF is the Hukou fault.
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Figure 8-3.77: Cumulative elevation change of the Xinwu-Guanxi leveling route. Vertical dashed lines
indicate the location of active faults. X-axis is the distance projected along the fault-perpendicular profile.
HKOF is the Hukou fault.
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Figure 8-3.78: Time series comparison between Hsinchu-Wufeng leveling benchmark T004 and
continuous GNSS station GS03. The distance between two stations are 0.2 km.
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Figure 8-3.79: Elevation change of the Hsinchu-Wufeng leveling route. (a) The distribution of leveling
route. (b) The elevation change and the average vertical velocity in different time periods. Vertical dashed

lines indicate the location of active faults. X-axis is the distance projected along the fault-perpendicular
profile. HCUF is Hsinchu fault, and HCGF is Hsincheng fault.
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Figure 8-3.80: Cumulative elevation change of the Hsinchu-Wufeng leveling route. Vertical dashed lines

indicate the location of active faults. X-axis is the distance projected along the fault-perpendicular profile.
HCUF is Hsinchu fault, and HCGF is Hsincheng fault.

370



8-3-0-3 A7+ 1 i ¥ Bl &

BT 377 396 R RIS AT 97K 2 AT 8T (] 8-3.82a) BIME 5 16.0
28 (FBFI2G hE R ) JPIAT 2004 T 2022 £ B X iT 17 s o A
Bl& 2 GNSS i § =k GS14 2 £38 i# F (4.0 mm/yr) > p 2005 & B 4% 5 54
GB72 #p 44>+ GNSS i = SOIR 2 €2 & & (] 8-3.81) -

ORISR enE-E i B d o5 A iR Brd 0.0 mm/yr 3 4r 2 3.2 mm/yr it kA (R 8-
3.82b) e i o EBARITAUTR ICRTHETE Y AT HEFSE RS 0 LR Y<

1.0 mm/yr °
GS14 V.S. GB72

80
60
40

20F o o a

Up (mm}

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Year

Bl 8-3.81 1 77 14 p -k B> GB7] 2 2 GSI4 2 PFR R 7 > ﬁ APEEO0.l 22 o
Figure 8-3.81: Time series comparison between Hsinchu-Emei leveling benchmark GB71 and
continuous GNSS station GS14. The distance between two stations are 0.1 km.
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Figure 8-3.82: Elevation change of the Hsinchu-Emei leveling route. (a) The distribution of leveling
route. (b) The elevation change and the average vertical velocity in different time periods. Vertical dashed
lines indicate the location of active faults. X-axis is the distance projected along the fault-perpendicular
profile. HCUF is Hsinchu fault, and HCGF is Hsincheng fault.
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Figure 8-3.83: Cumulative elevation change of the Hsinchu-Emei leveling route. Vertical dashed lines
indicate the location of active faults. X-axis is the distance projected along the fault-perpendicular profile.
HCUEF is Hsinchu fault, and HCGF is Hsincheng fault.
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Figure 8-3.84: Time series comparison between Miaoli-Nanzhuang leveling benchmark GD97 and

continuous GNSS station PENL. The distance between two stations are 0.02 km.
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Figure 8-3.85: Elevation change of the Miaoli-Nanzhuang leveling route. (a) The distribution of leveling
route. (b) The elevation change and the average vertical velocity in different time periods. Vertical dashed
lines indicate the location of active faults. X-axis is the distance projected along the fault-perpendicular
profile. STNF is the Shihtan fault.
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Figure 8-3.86: Cumulative elevation change of the Miaoli-Nanzhuang leveling route. Vertical dashed

lines indicate the location of active faults. X-axis is the distance projected along the fault-perpendicular
profile. STNF is the Shihtan fault.
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Figure 8-3.87: Vertical velocity field relative to station SO1R in Taipei area. The direction of the triangle
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speed of the velocity; warm colors represent uplift while cold colors represent subsidence. Precise
leveling and campaign-mode GNSS shows in dark frame; continuous GNSS shows in dotted line frame.
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Figure 8-3.90: Vertical velocity relative to Penghu Paisha (SO1R) station in Chiayi and Tainan area. The
direction of the triangle indicates uplift or subsidence; the size of the triangle represents the speed of the

velocity; warm colors represent uplift while cold colors represent subsidence. Precise leveling and
campaign-mode GNSS shows in dark frame; continuous GNSS shows in dotted line frame.
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Figure 8-3.91: Vertical velocity relative to Penghu Paisha (SO1R) station in Kaohsiung and Pingtung
area. The direction of the triangle indicates uplift or subsidence; the size of the triangle represents the
speed of the velocity; warm colors represent uplift while cold colors represent subsidence. Precise
leveling and campaign-mode GNSS shows in dark frame; continuous GNSS shows in dotted line frame.
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Figure 8-3.92: Vertical velocity relative to Penghu Paisha (SO1R) station in Hengchun area. The direction
of the triangle indicates uplift or subsidence; the size of the triangle represents the speed of the velocity;
warm colors represent uplift while cold colors represent subsidence. Precise leveling and campaign-mode
GNSS shows in dark frame; continuous GNSS shows in dotted line frame.
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Figure 8-3.93: Vertical velocity relative to Penghu Paisha (SO1R) statio in Eastern areas. The direction
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Event ID:

Date: 2022 /6/20 Time:1:5:7.0
Epicenter: 23.6818 N 121.4660 E
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Figure 9-2.2: The focal mechanism and seismic wave inversion of 2022 Hualian earthquake event.
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Satellite: Sentinel-1A Ascending Orbit
Image Pair: 2022/06/18 - 2022/06/30
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Figure 9-2.4: The coseismic surface deformation field of LOS direction from Sentinel-1satellite of
20220620 earthquake.
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Figure 9-2.5: Coseismic source model of 20220620 earthquake event. Rectangles are the location of the
fault projected to the surface and the color represents the coseismic slip.
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Event ID:
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Figure 9-3.2: The focal mechanism and seismic wave inversion of 17" September 2022 earthquake event
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Figure 9-3.5: The focal mechanism and seismic wave inversion of 18" September 2022 earthquake event
( https://scweb.cwb.gov.tw/zh-tw/earthquake/cmt/2022091814441568111 ) -
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Figure 9-3.6: The aftershocks distribution of 18" September 2022 earthquake event.
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Figure 9-3.7: The field surveying of 17" 18" September 2022 earthquake event.
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Figure 9-3.8: Coseismic displacement of 0917 earthquake event.
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Figure 9-3.9: Coseismic displacement of 0918 earthquake event.
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Figure 9-3.11: Coseismic source model of 20220917 earthquake event (Horizontal). Rectangles are the
location of the fault projected to the surface and the color represents the coseismic slip.
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Figure 9-3.12: Coseismic source model of 20220917 earthquake event (Vertical). Rectangles are the
location of the fault projected to the surface and the color represents the coseismic slip.
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Figure 9-3.13: Fault slip distribution of 20220917 earthquake event. Rectangles are the location of the
fault projected to the surface and the color represents the coseismic slip.
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Figure 9-3.14: Coseismic source model of 20220918 earthquake event (Horizontal). Rectangles are the
location of the fault projected to the surface and the color represents the coseismic slip.
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Figure 9-3.15: Coseismic source model of 20220918 earthquake event (Vertical). Rectangles are the
location of the fault projected to the surface and the color represents the coseismic slip.
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Figure 9-3.16: Fault slip distribution of 20220918 earthquake event. Rectangles are the location of the
fault projected to the surface and the color represents the coseismic slip.
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