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Abstract

In this project, we analyzed geodetic data to generate the velocity field near the protected objects
in eastern Taiwan. The fault model was adopted to integrate the geodetic observations with geological
materials. The working area in this year is the eastern Taiwan. We have completed the following
missions: (1) The daily solutions from 380 continuous GNSS stations, 183 campaign-mode GNSS
stations, and 6 leveling routes were calculated for the following time series analysis to get the velocity
field of eastern Taiwan with respect to station SO1R. The velocity fields indicate larger horizontal
velocity in densely populated areas of Yuli Township and Taitung City. The former is located adjacent
to the Chihshang Fault, where a pronounced vertical velocity contrast is observed across the fault. In
contrast, Hualien City and its surrounding densely populated areas have exhibited vertical uplift since
the 2018 Hualien earthquake. (2) The fault parameters of the Milun Fault and Chihshang Fault were
mainly evaluated based on previous studies. The Milun Fault has an approximate total length of 8 km,
an eastward dip of about 65°, a depth of approximately 10 km, and a slip rate ranging from 2.9 to 8.7
mm/yr. The Chihshang Fault extends approximately 65 km in length, with an eastward dip of about
60° at depths of 0-20 km and 25° at depths of 20-25 km, and exhibits slip rates ranging from 16.2 to
53.5 mm/yr. (3) The earthquake potential of each fault was derived through empirical functions and
probabilistic model. Both the Milun Fault and the Chihshang Fault were evaluated using the BPT
model. For the Milun Fault, the probabilities of earthquakes with moment magnitude > 6.5 occurring
within the next 30, 50, and 100 years are estimated to be 4.5%, 16.4%, and 46.2%, respectively. For
the Chihshang Fault, the probabilities of earthquakes with moment magnitudes between 6.7 and 7.7
within the next 30, 50, and 100 years are estimated to be 29.2%, 44.2%, and 69.8%, respectively.

KEYWORDS: geodesy, velocity field, earthquake rupture probability
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Table 1. 1: Continuous GNSS stations installed by GSMMA.
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Figure 1. 1: GSMMA geodetic network for active fault monitoring, including 81 continuous GNSS stations (orange circle),
782 campaign-mode GNSS stations (yellow circle) and 43 precise leveling routes (blue triangle).
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Figure 2. 1: GNSS distribution in Hualien and Taitung areas. Red circles are continuous GNSS stations and blue circles are
campaign-mode GNSS stations.
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Figure 2. 2: Time series comparison between campaign-mode GNSS station GE57 (blue circles) and continuous GNSS
station FLNM (red circles).
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Figure 2. 5: GNSS vertical velocity field relative to Penghu Paisha (S01R) station in Hualien and Taitung areas. (a) is the
velocity field from 2002-2013, (b) is from 2013-2018, (c) is from 2018-2022, (d) is from 2022-2024 and (e) is
from 2024-2025. The color ramp represents the vertical velocity. Warm colors represent uplift while cool colors
represent subsidence. The direction of the triangle indicates uplift or subsidence; the size of the triangle
represents the velocity. Campaign-mode GNSS is shown in dark frames, and continuous GNSS is shown in

dotted frame.

23



2-2 KMy T F %’}ii%iﬁ'léﬂ

2-2-1 k4 X 2R RIR

R4 5 ERRR CRERSGILI) HIBmReh o+ 260k (F12.7) RIAL 127 2
2 (BRI H hER ) APIAE 2004 EA=T 2025 E R L EG 24 =% o B¢ 2013 E F
LMK R A E 1011 TR FEEER % 2022 EF L KRE R At E 4T 0
BFEFER o PRI 2024 E AR 0 S AT © LR E BB X004 (B4R & EE) ~ A096
(52 eif) it % > RS BRlc F 2 R2 KB SRIAS > U AFFELLEFH 28 P
BRI R s 2 E B s UARESS £ 2 BARL BT R b0 UH 2.8 ¢ 2025 F HME L B
N4 p pplASAe B s T 4o 3 2024-2025 £ 2 FFen® AR A (52024 & Bl & % e 3 2023-2024 #
2B ARAE o L sEdE o
APIARE 2013 # 10 7 31 P ML6.4 chsg s BRI Fpt 4w * GNSS i i 3 FONB
Wox) 2 2013 EH RwLEE K (9252 mm/yr) & 2013 £33 42 7@ F (-8.525
mm/yr) £ 5 540 p 2004 & 0kt G991 (% B] ) 4P %3 GNSS Bk SOIR 2 £ % i#
B (B2.6) @ :8A4pFE0.15 22 o A2 RBELELIFRERAS G (B2.7): %4 5
2004 # 117 1 2013 x4 fhs RH W2 L3 @ B~ ¢ 5 2013 34485 BT 2025 & 10 * 2
L3R
KP-PRPIRES EER T 2 2B RFCELIFRAEY - R B B R A PR
S0 BEECRIAE BB AT -21.6~10.9mm/yr 22 B (B 2.7) ¢ £ 2013 E3h Ak B gt plAR L
foh A B ATAETE A2 B ALRERRERLE R AR LS AR aEFIE - B
F¥7E A QAT Smm/yrehid RE L B REE M ERFTL o0t B2.8 A A F AL E
BT O RACK S e RIS RETA FIA A LR G BRI R DR ISR F R AR R
2022 & 67 20 p ML6.0 kg RS F P ROk RisE o

24



1400
1200
1000

800

Up (mm)

6800
400
200

0

B 2.6 k45 3 ¥ pIS-KERR G991 &2 =k FONB 2 R 5 7 g0 & ?‘HBEEOJS O A

2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2026

FONB v.s. G991

| |
O O Q O C o) é Ie) lb 1
| 5 i |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

Year
Pl A5 2013

E£10" 31 PRASF R P S 202230 23 p KRR A 2022E 60 20 P kqpH B 22022 90
17-18 P M L= 2 & > L5 2024 # 47 3 p fCiEe 2 -

Figure 2. 6: Time series comparison between Guangfu-Fengbin leveling bench mark G991 and continuous GNSS station

FONB. The distance between two stations are 0.15 km. The left dashed line is the October 31" 2013 Rueyshui
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September 17-18" 2022 Guanshan-Chishang earthquakes, and the right one is the April 3 2024 Hualien
earthquake.

25



24°00'

23°36'

200 =ttt

100 A

Relative Elevation (m)

—-100 A

10 1

-10 1
20 -
=30

Vertical Velocity {mm/yr)

® 2013.10-2025.10
© 2004.11-2013.10

B 2.7: X1 ERPAKEF LR (a) P HZPARCEAFTEH (b)) TH:ZFAR R L
% ¢ % 2004-2013 & 5 fhs AR L

2 KT oA R
PSS AR B
EFT N

4 6 8 10

Distance (km)

12

PEF R A B

-F iR Ed 22013 E3 L2 LEHER
|6 2 FE4Ee £-8 B SMET A & FHE 2 ¥ £ B =8 > RSUF 4 s fh¥5k - CMIF

Figure 2. 7: Elevation change of the Guangfu-Fengbin 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 Rueyshui earthquake of 2004-2013 and red is the vertical velocity from 2013 to the present. X-
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Figure 2. 9: Vertical velocity field relative to Penghu Paisha (S01R) station in Hualien and Taitung areas. (a) is the velocity
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Figure 2. 10: GNSS horizontal velocity field relative to Penghu Paisha (SO1R) station in the Hualien object area. (a) is the
velocity field from 2002-2013, (b) is from 2013-2018, (c) is from 2018-2022, (d) is from 2022-2024 and (e)
is from 2024-2025. The color ramp represents the horizontal velocity. Black arrows denote the campaign-
mode GNSS velocities and the white arrows are continuous GNSS velocities. Red line is the object areas.
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Figure 2. 11: Vertical velocity field relative to Penghu Paisha (SO1R) station in the Hualien object area. (a) is the velocity
field from 2002-2013, (b) is from 2013-2018, (c) is from 2018-2022, (d) is from 2022-2024 and (e) is from
2024-2025. The color ramp represents the vertical velocity. Warm colors represent uplift while cool colors
represent subsidence. The direction of the triangle indicates uplift or subsidence; the size of the triangle
represents the velocity. Precise leveling and campaign-mode GNSS are shown in dark frames, and

continuous GNSS is shown in dotted frame. Red line is the object areas.
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Figure 2. 12: GNSS horizontal velocity field relative to Penghu Paisha (SO1R) station in the Yuli object area. (a) is the
velocity field from 2002-2013, (b) is from 2013-2018, (c) is from 2018-2022, (d) is from 2022-2024 and (e)

is from 2024-2025. The color ramp represents the horizontal velocity. Black arrows denote the campaign-
mode GNSS velocities and the white arrows are continuous GNSS velocities. Red line is the object areas.
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Figure 2. 13: Vertical velocity field relative to Penghu Paisha (SO1R) station in the Yuli object area. (a) is the velocity
field from 2002-2013, (b) is from 2013-2018, (¢) is from 2018-2022, (d) is from 2022-2024 and (e) is from
2024-2025. The color ramp represents the vertical velocity. Warm colors represent uplift while cool colors
represent subsidence. The direction of the triangle indicates uplift or subsidence; the size of the triangle
represents the velocity. Precise leveling and campaign-mode GNSS are shown in dark frames, and
continuous GNSS is shown in dotted frame. Red line is the object areas.
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Figure 2. 14: GNSS horizontal velocity field relative to Penghu Paisha (S01R) station in the Taitung object area. (a) is the

velocity field from 2002-2013, (b) is from 2013-2018, (c) is from 2018-2022, (d) is from 2022-2024 and (e)

is from 2024-2025. The color ramp represents the horizontal velocity. Black arrows denote the campaign-
mode GNSS velocities and the white arrows are continuous GNSS velocities. Red line is the object areas.
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Figure 2. 15: Vertical velocity field relative to Penghu Paisha (SO1R) station in the Taitung object area. (a) is the velocity

field from 2002-2013, (b) is from 2013-2018, (c) is from 2018-2022, (d) is from 2022-2024 and (e) is from
2024-2025. The color ramp represents the vertical velocity. Warm colors represent uplift while cool colors
represent subsidence. The direction of the triangle indicates uplift or subsidence; the size of the triangle
represents the velocity. Precise leveling and campaign-mode GNSS are shown in dark frames, and
continuous GNSS is shown in dotted frame. Red line is the object areas.
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Figure 3. 1: (Left) Geological Strip Map of Milun Fault (Lin et al., 2009). (Right) Updated distribution map of the Milun
Fault in 2021 (fault traces from Lin et al., 2021), with basemap of road layer and Google satellite imagery.
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Figure 3. 2: Distribution Map of Active Structures in the Hualien Area (Shyu et al., 2005).
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Figure 3. 4: Map of the 1951 Milun Fault surface ruptures (Chu and Yu, 1995).
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Table 3. 2: Distribution table of surface ruptures from the 1951 Hualien earthquake (Yu et al., 1996).

w8 | &k | Bl | HA4e CHE (2F) MiEE | @
e = I £ i i

1 3 K u R = & 120 (E)

2 | £hEk | - %% 40 (E)

3 3 B ET A Se A 5 40 (N)

4 3 %’%‘r/ﬁj EN - N30°E 200 (N) 120 (E) 31° o+ Mt

5 | ik | AL | N3OE

6 | 2%k | 2AAA| NS

7 22| PR | NIOW

8 2 A He - N40°W

9 Eqy! Lié‘r/%i Fiad i’ﬁ’ =) N40°E

10 | amek | rFak N-S 60 (NW)

11 =4 ?'%%fr/%j BB+ N-S 150-120 (E)

12 =4 i%ﬁfr/%j 2k D-%:2 N-S 70 (E)

45




2y

v o dpiks B e RIEREL 2 A BN R AR

= i BRET R 0 K Rlde 6 20 24 e 2

He @ hias A o (Fl B RE 5 2018) WGSS4 R
24.026869 » 121.632271 -

View southwestward of the gravel beach south of
Qixingtan, where surface ruptures show a reverse fault
with a left-lateral component. The eastern side is uplifted
by ~20 cm, and the seawall retaining wall in the
background is pushed outward and fractured (Liu et al.,
2018).
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WGS84 coordinates: 24.026869° N, 121.632271° E
- o

S ERANEY B FaAp I 20 a8 o (e 2 E
2018) WGS84 54 R © 24.026798 > 121.632635
Vehicle track on the Qixingtan beach offset left-laterally
by 20 cm (Hsu et al, 2018). WGS84 coordinates:
24.026798° N, 121.632635° E
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L A A Bd o E Rz FRE R R
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7R E 2018 )WGS84 5 /& 124.026990° 121.631673
Oblique southward view showing surface ruptures around
Qixingtan and nearby settlements near Qixingshan. The
eastern hillside moved northeastward, pushing and
uplifting adjacent houses, roads, and parking lots, while
buildings and roads on the slope developed extension
cracks (Liu et al., 2018). WGS84 coordinates: 24.026990°

N, 121.631673° E
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WGS84 & R 1 24.014199 - 121.620837
Surface ruptures with en echelon patterns and damaged
drainage channels inside the Hualien Air Base, marking the
location of the trench excavation (Tseng, 2019). WGS84
coordinates: 24.014199° N, 121.620837° E
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En echelon extensional cracks with left-lateral
displacement developed on the west side of the PU track at
the Dong Hwa University Meilun Campus sports field.
Oblique view toward the northeast (Liu et al., 2018).
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The running track at the Dong Hwa University Meilun
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Figure 3. 5: Surface ruptures from the 6 February 2018 Hualien earthquake.
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Figure 3. 6: Trench profile and interpretation of Huagangshan No.1 (Chen et al., 2012).
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Figure 3. 7: Trench profile and interpretation of Huagangshan No.2 (Chen et al., 2012).

49



(m)0

(m)or

S West wall N

Trench la Trench Ib
-l L ' ' 't L 't 't L i 't A1 L - | L L ' A
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 i0 32 34 i6im)
S West wall N

Main fault

-4 N34°E, 80°E
Branch fault
-6 N26°F, 36°F
1 1 1 1 1 L 1 L L 1 1 L ! 1 1 1 1 1 J
0 2 4 6 & 10 12 14 16 1§ 20 22 24 26 28 30 32 34 36(m)
Unit9 Unit8 Unit7 55— Units Unitd “>—>——94 0 ypit2 Unit1 Backfill
Unit 6 Unit 3

B 3.8: iz B | 5L ET BIo BEERE (¥ "2t 2019)-
Figure 3. 8: West-wall trench profile and interpretation of Hualien Air Base Trench No. 1 (Tseng, 2019).
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Figure 3. 9: East-wall trench profile and interpretation of Hualien Air Base Trench No. 1 (Tseng, 2019).
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Figure 3. 10: Seismic profiles A2 and B3 and the geological cross section A-A’ in the Hualien area (modified from Chu
and Yu, 1996).

51



i MCSPKO03

12136 121%38 121°40 12142 121%44° 12146
2408 A -

TWI )

 ENEERRERENRERSANNRAN

e

RANRRENANY

24°00°

¥ 1) N .
ﬁr BN
%
-

(Single Channel Sparker)

»
e : MCSPK line
(Multi- Channel Sparker)

| == : MCS line (Air-gun)

o . . Bathym _ + SSS/DBP line
23°58 n { Side-Scan Sonar &
Sub-bottom profile )

AN EEEEESE RS NNN

3 e 4
121°36" 121°38' 121°40' 12142 12144’

B 3.11: A #TA 5 1 RP12) 6 B MCSPKOL ~ MCSPKO2 ~ MCSPKO3 » + Bl ® MLF & i & %7/ /5 58 et @
(Linetal., 2021 )

Figure 3. 11: Offshore seismic profiles MCSPK01, MCSPKO02, and MCSPKO03 across the Milun Fault. In the right-hand
figure, “MLF” denotes the offshore extension of the Milun Fault. (Lin et al., 2021)
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Figure 3. 12: Relationship between the Milun Fault and the Longitudinal Valley (Lingtung) Fault beneath the Milun
Terrace (Chen et al., 2014).
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Figure 3. 13: Proposed structural development model for the northernmost Longitudinal Valley Fault. As the Coastal Range

subducts northward, the shallow sediments detach from the downgoing plate and develop a system of north-

and west-verging reverse faults. The Meilun fault and the E-W-striking reverse fault extending offshore are
interpreted as secondary branches of this major system (Shyu et al., 2016).
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Figure 3. 14: Relocated seismicity and Vp, Vs velocity structure. (a) Relocated earthquakes from 2012-2017. (b) Velocity
structure and earthquake-depth distribution along profile C-C’, with Vp shown in the upper panel and Vs in
the lower panel. Circles denote ML>2 earthquakes from 2012-2017, and black dots represent the February
2018 events (Wen et al., 2019).
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Figure 3. 15: Structural interpretation of the Hualien area and the northern Longitudinal Valley (Yen et al., 2019).
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Table 3. 3: Summary of studies on the dip of the Milun Fault.
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Figure 3. 16: Strip map and geological cross section of Chihshang Fault (Lin, 2023).
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Figure 3. 17: Spatiotemporal distribution of the main shocks of the 1951 Hualien—Taitung earthquake sequence (Chen et
al., 2008). CF denotes the Chihshang Fault, and YF denotes the Yuli Fault.
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Figure 3. 18: (Left) Surface ruptures of the 1951 Hualien—Taitung earthquake in the Yuli area. Red lines show surface
ruptures; blue lines indicate active structures without 1951 surface breakage (Shyu et al., 2007). (Right)
Surface ruptures of the 2022 Guanshan—Chihshang earthquake. Red lines denote the 2022 surface ruptures;
yellow lines denote the 1951 ruptures; orange lines mark the Longitudinal Valley Fault; pink—purple lines
mark the Central Range Fault; and orange-red lines mark the Yuli Fault. (Wang et al., 2024).

63



129" 00 121;15' 1217 30

- 23718

- 23 0

g
=
"3
25
=20
N ' 1 " 1] 5 10 15 20 2E ao a& A0 48 SDE
0 10 20 Distanca (k)
T 1
1217 00* 121718 1217 30

B 3.19:2003 & =5 Z4Z A F (Leeetal,2006) °
Figure 3. 19: Aftershock distribution of the 2003 Chengkung earthquake (Lee et al., 2006).

64



E W

0 23.5-27mm/yr 50 100 150 200 250m
> 1080-940calBP | | L | | |

30
20
10
Om

B3.200 G2 G# A WERFRY L RBFAVERREIS L EE B DY c JIET K e G D N
FEFs 2 F - %o R EM20R K - BMeaEe L 60R (e LE > 2010)-
Figure 3. 20: Outcrop photo along the Biexi River east of Fuchih Bridge in Fuli, showing the surface exposure of the

Chihshang Fault. The Lichi Mélange thrusts westward over the second-terrace gravels, with the fault
striking N20°E and dipping 60°E (Chen et al., 2010).
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Figure 3. 21: Fault outcrop on the southern side of the Ruyuan Pingding Terrace (Chen et al., 2006).
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Figure 3. 22: Borehole data of the Chihshang Fault (Chen et al., 2006).
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Figure 3. 23: (a) Plan-view distribution of the Chihshang Fault in the Jinyuan area, where multiple measurement methods
have been applied, including leveling, creepmeters, GPS, boreholes, and trenching. (b) Two-dimensional
geological cross section of the subsurface geometry of the Chihshang Fault in the Jinyuan area, constructed
from surface ruptures and borehole data (Mu et al., 2011).
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Figure 3. 24: Trench data of the Chihshang Fault at Jinyuan (Yen et al., 2014).
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Figure 3. 25: Trench data of the Chihshang Fault at Wan-an Trench No. 1 (Yen et al., 2014).
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Figure 3. 26: Seismic profiles at Jinyuan and Wan-an, with black circles marking the locations of topographic scarps
corresponding to fault-disturbed zones in the seismic sections (Tseng et al., 2010).
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Figure 3. 27: Seismic survey lines across the Chihshang Fault (Chen, 2022). The fault-disturbed zone is visible in the 20-
CSF-A seismic profile, corresponding to the topographic scarp above.
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Figure 3. 28: 1:100,000 Geological Map of the Coastal Range (Chen and Wang, 1996).
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Figure 3. 29: Geological cross section of the Lichi Mélange along the Biexi and Mukengxi Rivers, with a, B, v, and o
denoting increasing degrees of deformation (Chang et al., 2001).
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Figure 3. 30: Evolutionary model of the Longitudinal Valley suture zone. Cross-sectional stages from south to north
(Shyu et al., 2006, 2023). (a) Early subduction stage; (b) Initial collision stage with development of the
Longitudinal Valley Fault; (c) Suture-zone development stage, in which the 2022 earthquake was generated
by deeper activity of the Central Range Fault, subsequently triggering slip on the Yuli Fault; (d) Mature
suture stage showing a Christmas-tree—shaped structural pattern.
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Seismicity — 3D relocation
Range : 120.9/122.0 / 22.6 / 24.3 ; Duration : 1991 - 2002
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Figure 3. 31: Relocated earthquake profiles for events of magnitude 2.5-8 from 1991-2002. The profiles, from top to

bottom, correspond to the northern, central, and southern Longitudinal Valley. Red dashed lines indicate the
possible fault planes (Lee et al., 2008).
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Figure 3. 32: Relocated aftershocks of the 2003 Chengkung earthquake (Cheng et al., 2009).
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Figure 3. 33: Relocated aftershocks of the 2006 Chengkung earthquake (Cheng et al., 2009), together with the fault
geometry proposed in this study (blue dashed lines).
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Table 3. 6: Summary of studies on the dip of the Chihshang Fault.
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Table 3. 7: Summary of studies on the depth of the Chihshang Fault.
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Figure 3. 34: Terrace distribution and uplift rates in the Chihshang area (Chu, 2007).

L3.8 M B EHAEAZAGLWELEFBES (FBRE 5 2007) -

Table 3. 8: Terrace ages and inferred vertical slip rates of the Chihshang Fault in the Chihshang area
(Chu, 2007).

R PEB D & LB AR
- (m) (m) (25) (Calyr BP) (mm/yr)
FC 1.61 27 940-1,080 23.5-27
FNC 1.26 50 6,280-6,410 7.6-7.8
SG 1.58 15 290-490 27.4-46.3
CY2 1.19 15 530-660 20.9-26
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Figure 3. 35: (Left) Mapped distribution of the hanging-wall terrace sequences of the Chihshang Fault. (Right)
Distribution and cross section of the Fuli-Funan terrace sequence, with the Funan T7 age located along the
CC’ profile (Chang, 2013).
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Table 3. 9: Summary of studies on the long-term slip rate of the Chihshang Fault.

PN g # L3 FBESF | EPFBES
o f ’ (Cal yr BP) (mm/yr) (mm/yr)
%2 (FC) Pb¥ %4 940-1080 23.5-27 27.1-31.2
4 R %= (FNC) Fg# 2 & 6280-6410 7.6-7.8 8.8-9.0
(2007) | 5 & (SG) Fe % & 290-490 27.4-46.3 31.6-53.5
HEF (CY2) Fhy % i 530-660 20.9-26 24.1-30.0
g | BHEERS RS AL
(2010) w P TR B m RIS 1180-940 23.5-27.0 27.1-31.2
R A R 14 R
5 J. Be TTHER L B T3
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Figure 3. 36: Segmentation of the Longitudinal Valley Fault (Chen et al., 2008).
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Figure 3. 37: Strip map of the Lingtung Fault (Lin et al., 2009).
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Figure 3. 38: (a) Distribution of surface ruptures mapped along the Lingtung Fault. (b) Riverbed rupture near the Hualien
Bridge, view toward the northeast. (c) Sand-boil vents on the sandbar along the south bank of the Mugua
River, view toward the northeast. (Central Geological Survey, CGS, 2018)
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Figure 3. 39: Electrical resistivity imaging profile of the Lingtung Fault. The profile corresponds to survey line 04E-
YMI-SFO1 shown in the left figure (Shih et al., 2004).
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Figure 3. 40: (a) Earthquakes in eastern Taiwan from 1991-2002 relocated using hypoDD, with red segments marking

the fault traces. (b) Depth-projected seismicity along the N110°E profile, using events within the C area
shown in (a) (modified from Kuochen et al., 2004).
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Figure 3. 41: The 19 December 2009 M, 4.7 earthquake sequence (Shyu et al., 2016) and the dip of the Lingtung Fault
proposed in this study (red dashed line).
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Table 3. 10: Summary of studies on the geometry of the Lingtung Fault.
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Shyu et al. (2016) 2009/12/19 M14.7 ¥ & & 7| 65E 20-40
4 BE TL=FAH (Shyuet
hold g > ¥ R P
Pl AP AT al.. 2016) 65E 27.5

82



3-1-3-2 3 REK

rﬂaa&frﬁﬂ TTHEENKRRe AN I RERIZESLSD L3002 > S 2
Bendtk > % - A ETE (ke £ 520095 2021) (] 3.42) - shR 4Tk & 2 4 £ 47
@@ﬁ’%-P$ BTk o ApROTS P ETE B BES B BARNE AR ERF LA ER
Bk EE (Pe L% > 2008) 0 1951 3 Rah e s RE AR BA RN
Ass TRt 3 3 ARk 4 (Hsu, 1962 ; 464 4o » 2003 5 Shyu etal., 2007 ) ([l 3.43 »
Bl 3.44)

HAETR R ETH G SR HE  FERE X UFRE  BECE R 3450 1
Fppw L% (2003) &4 1951 & 3 RuTK s 0 B EF L (F3.46) 0 % TUf- S
B2 P BRIF SR BTG =i 5 (NI6E» 12°E) ~ (N20°E » 22°E) ~ (N6°W » 28°E ) ~
(NSE-24°E) > & 4315 ¢ BRI eh¥7k 2 ¥ > 5 =4 5 (N14°E > 30°E) ~ (N6°4E >
40°E) > & T A RETA e =i 5 (NS'E-32°E) > & ¥k o =i 5 (N32°E >

38°E) e % TfA E A G P TR %] % =fi 5 (NSE»32E): 3 4536 chrk i
5 5 (N44E > 26E) {ridifi— 5ok » fr’*ﬁ% BLE A IETE o F- 4% (2005) 3y RN

HEHEp R R R-FRRE 2B E d et o R 5 -BE S HFoOBE R
ZHUE . A - BUEY FIFL ¥ o ¥R =ik 5 (NSAE- 14°E) e < § = 5L 7 3 ¥t
R =k % F1 (N60°E » 24°E) > 1 %2 F3 (N68°E » 28°E) e + § = 5L ® etk R 5
F1 (N70°E > 26°E) > 4 % F3 (N46°E > 44°E) (] 3.47) -

Shyuetal. (2006) 1345 % 4x FiE & £ & o v & 0 2 %74 4 ¢ 47H 7] (fault-bend fold
model ) £ = G p A T B > JEPIR LU T LD 50 FIRER T K 30° (B 3.48) ¢

Kuochen et al. (2004) 4-%t 1991-2002 & 3 & & {7 hypoDD € 2 i (B 3.49)> # ¢ D 2]
bHEATERAEE DY > AR ALRZ T FRREIF BFEE LN S0 R 2+ s s
# o A% E A (Leeetal,2008) # & 1991-2002 + ZFAgEA» (e A)~ ¢ (2o
B)s (% C) # BZiFARALF 26 > IHAEE 1202 d AfrB2F > e AfvB* VR
BRIELER A B o R &R LM (B 3.31)-

Shyuetal. (2006) 1% % 4§ LP FF B FF b T & T4 2 Uk $ ¢ AW HE D) (Fault-
bend fold ) it &z %1k & i #1# F 5 22.7£2.2 mm/yr (] 3.48) -

- B E (2005) Rypr mHAETHAE O REGI#ERAZ S AF LTI E S
WO 02 LA E NG 1550550 AD. > Fpt Y K B E do i 5 & 3T 1542 mm/yr e

83



(| 3.47)

ERNTE

,{i:‘-ﬁi/’;

"R &R

A (Chenetal,2007) ** % A~ 52K AZ
(¢ 3
2%:“2?%7}@%%1 £ Hp 40

IEEE RN -% At

X LEXD K5,
1951 & enTERER ) > FEd ik 7

1iE2 700

T RIFEAREE

i# F 5 12.5~16.0 mm/yr °

Iﬁ‘ﬁ'?ﬁ%%frﬁi e 3 £ P /ﬁ‘fﬂﬁ A RE A ‘\")I?%ﬁﬁﬁ*?% 3.11 2 £ 3.12-
KR EFTARERI G S ETRT - B T TRk 0T R %33 (Chenetal,
2007) > BEZR P R 33 - ¥l RARK (Kuochenetal, 2004) » fe &7 h & 15312 - &y st
Bl o AR MM TER BB EARL P - BUTEAA LA AR S St BT e
Mo mITLEHEESRELAE  FR2IS5 2 -
285000 290000 205000
aly HE g g =t =T 7
1—- \ 1, ’ z J M=
& 21 pig y 8
/\/ aVa
X ¢ # /
\ 4
_F\\ \\‘ ;/ //
“TA X7 4 :
X I, /
’ \\ \’,\IJ- d
o / I i =7 SREiE =
84 / ¥l ) san §
z 04P-YLI-RS053 ! RARitie =
~ 7 H K -fi" / o~
/) o /
& s o BR1EHA
// :# 7 Pla £
/ “ S BRI
f’ p! '_’ 7
N U Mg /
INQ A
IARNEP P /
g A\ | g
g AN i 3
§ g"@« (1‘\ : ﬁj §
a2 {1\ 0 /
& | v f
\\/ \t 3 /
b ! )
%) YA f
7\ ( B #
=5 AT ; | A
74 %ot | Lt Pig kiiﬁﬁﬁ‘ A
§ B ¢ 4o 8 §
S J04P-YLI-RS ;mi 3 \ :b; B ARBE B
e eI NN -i—ﬁ-,»._kﬁb‘* s SR 2
2 Ve NSy | g
10_t 6 A0 oK R A BT e ST " kaweR
04P- YLI-RSUT L TR i WY - :f:"
,;;/;\ﬁ,t- r l,l‘S;‘;.DItz.
* rE
g‘\,\\, fﬁﬁ é’:"f‘ E CENRALABAS
= ® Staf
w B o s
L7 PR
S REMSeE
g | 04P-yLI- Rsm j* ¥ o 2
@  O4E-YLI-YLO1:a & A whmE-gears) |3
2 EE2%H Rl P TER 2

W) 3.42 : spAaerk fr,i%% W (51p fhpe &

»2009) -

Figure 3. 42: Strip map of the Ruisui Fault (Lin et al., 2009)
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structures that did not produce surface
rupture in 1951 (Shyu et al., 2007).

Figure 3. 43: Map of surface ruptures and major
geological structures associated with
the 1951 Yuli—Chihshang earthquakes.
Red lines denote surface ruptures; blue
lines mark possible locations of active
faults in the Longitudinal Valley based
on field surveys; yellow lines indicate
the Central Range Fault (Chung, 2003).
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Figure 3. 45: Distribution map of trenches of the Ruisui Fault (Chen et al., 2007).
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Figure 3. 48: Subsurface geometry of the Longitudinal Valley Fault in the Hsiukuluan River area (Shyu et al., 2006).
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Figure 3. 49: Distribution of relocated earthquake epicenters in eastern Taiwan and the N70°W profile. Profile D
corresponds to the trace of the Ruisui Fault, where a cluster of seismicity occurs at depths of 25-35 km

(modified from Kuochen et al., 2004).
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Table 3. 11: Summary of studies on the geometry of the Ruisui Fault
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Figure 3. 51: Fault outcrop of the Chimei Fault southeast of Chimei Village along the Hsiukuluan River, showing black
cataclasized mudstone and cataclasized sandstone layers (Lin et al., 2009).
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Figure 3. 52: Fault outcrop of the Chimei Fault near Fengbin (Chen et al., 1991).
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Figure 3. 53: Electrical resistivity tomography profile of the Tailin area (Tung et al., 2005).
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Figure 3. 54: Geological map along the Chimei Fault (Chen and Wang, 1996).
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Figure 3. 55: Outcrop profile of the Chimei Fault at Fengbin. The upper figure shows the outcrop location; the lower
figures illustrate terrace gravels unconformably overlying the Tuluanshan Formation (Yang and Chen,

2005).
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Figure 3. 56: Comparison of coastal radiocarbon ages, long-term uplift rates, and terrace elevations along the Coastal

Range (Chen et al., 2020).
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Table 3. 13: Summary of studies on the geometry of the Chimei Fault.
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Figure 3. 59: Surface rupture distribution at Yuli Elementary School during the 1951 earthquake, with photo locations X
and Y shown in the upper-left map (modified from Shyu et al., 2007).
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Figure 3. 60: (a) Map of the 1951 earthquake surface ruptures compiled by Shyu et al. (2007). (b) The surface rupture
passed along the eastern side of Kuokailiang Ridge, and a small stream channel (blue line; arrow indicating

downstream) was also offset left-laterally by about 400 m. (c) Kuokailiang Ridge is a linear hillcrest with
an elevation of roughly 10 m.
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Figure 3. 61: Surface ruptures in the Chang-liang area during the 2022 earthquake, showing both vertical and horizontal
offsets (Wang et al., 2024).
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Figure 3. 62: Reflection-seismic profile of the Yuli Fault (Shih et al., 2004).
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Figure 3. 63: Wuhe Tableland northern D2 shallow-seismic reflection profile (Kuochen et al., 2023).
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Figure 3. 64: Yuli Fault shallow-seismic reflection structural interpretation profile (Chang et al., 2015).
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Figure 3. 65: Cross-section of earthquakes from the hypoDD-relocated SeisBlue catalog (Sun et al., 2024). Red circles
represent earthquakes from September to October 2022; blue circles show the M3+ CWA relocated
seismicity from 2001 to 2020; and light-blue circles indicate the CWA relocated seismicity from 1990 to
2017 provided by Wu et al. (2008).
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Table 3. 15: Summary of studies on the geometry of the Yuli Fault.
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Figure 3. 66: Geological strip map of the Luye Fault (Lin et al., 2009).
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Figure 3. 67: Interpretation of tectonic geomorphology along Luye Fault, with the Luye Fault shown as red dashed lines
(Shyu et al., 2008).
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Figure 3. 68: Southern cross section of the Longitudinal Valley Fault (LVF), which in this area divides into the Peinan
strand (PS) and the Luyeh strand (LS) (Shyu et al., 2008).
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Figure 3. 69: Yong-an trench data. (A) East-dipping fault plane; (B) Near-vertical arrangement of gravels at the trench

bottom; (C) ~10 cm offset in sand layers across the fault (data from Chen et al., 2009, 2010; Lin et al.,
2009).
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Figure 3. 70: (a) Map showing the locations of the trench and boreholes at Yong-an. (b) North-wall profile of the Yong-an
trench. (¢) South-wall profile of the Yong-an trench (Chen et al., 2010).
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Figure 3. 71: (Left) Geological cross sections for the Luliao—Mabei, Mabei-Longtian, Longtian, Daoye—Vankiu, and
Binlang segments. (Right) Borehole cross sections (A, B, C, D), not to scale (Chiang et al., 2014).
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Figure 3. 72: Seismic profile at the southern end of the Luye Fault in the Binlang area, with the Luye Fault indicated by
white dashed lines (Tung et al., 2006).
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Figure 3. 73: (a) Geological strip map of the Luye Fault, with the seismic line shown as red solid lines. (b) Yong-an
shallow seismic profile (c) Longtian western shallow seismic profile (Shih and Chen, 2001).
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Figure 3. 74: Location map of the Longtian seismic line (07P-LYHF-LT-1) (left) and interpreted seismic profile (right)

(Wang et al., 2010).
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Figure 3. 75: (a) Terrace distribution map of the Luye Tableland. (b) Terrace cross section at Longtian (Shyu et al., 2008).
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Figure 3. 76: Paleoseismic reconstruction of the Yong-an trench (Chen et al., 2010).
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Figure 3. 77: Geological cross section of the Luye Tableland, with the location of Mabei Well No. 1 shown in Figure 3.
66 (Chen et al., 2010).
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Table 3. 16: Summary of studies on the geometry of the Luye Fault.
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Table 3. 17: Summary of studies on the long-term slip rate of the Luye Fault.
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Figure 3. 78: Left: geological strip map from Lin et al. (2009); right: updated geological strip map from Liang and Lin
(2024).
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Figure 3. 79: Outcrop of the Lichi Fault exposed in the Luanshan Creek, located at point X in the left-hand map (Chi, 2007).
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Bl3.80: ha < EA A FEABE > BHEEWH 379 2B Y B (L7 0 2007)-

Figure 3. 80: Outcrop of the Lichi Fault on the east bank of the Beinan River; the outcrop location corresponds to point Y
in the left panel of Figure 3. 79 (Chi, 2007).
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Figure 3. 81: Borehole profiles at Yanwan Elementary School (Profile C) and the Taitung Prison Yanwan Vocational
Training Institute (Profile D) (Chen et al., 2014).

117



®] 3.82 : Shyuetal. (2008) 1¥4ptpig s A& L AN A g end a2~ X (d BR) > I Bl s Fo
ki +® = ﬁdm’\;}g 200 = ® Rt A o ifﬂ‘Hﬁﬁ AREHALE =H 0 RBY etk
Figure 3. 82: Shyu et al. (2008) delineated the Peinan strand (red dashed line) based on geomorphic interpretation and
surface-rupture investigations. The blue circle marks the location of the Luanshan Bridge. The right photo

shows the rupture observed at about 200 m from the eatern end of the bridge, with its eastern part displaced
relatively westward. View is toward the south.
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Figure 3. 83: fault model of the Lichi Fault (Chi, 2007).
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Figure 3. 84: Estimation of the Luye Fault dip from coseismic displacement (Jiang, 2007).
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Figure 3. 85: (Left) Tectonic framework of Taiwan and distribution of seismic stations; black solid lines indicate the

locations of the velocity-structure profiles. (Right) SO1 velocity-structure profile across the southern
segment of the Longitudinal Valley Fault (modified from Kuochen et al., 2012; Chen et al., 2014).
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Figure 3. 86: Terrace on the hanging wall of the Lichi Fault east of the Luanshan Bridge and its radiocarbon ages (Shyu et
al., 2008).
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Figure 3. 87: (Left) Terrace distribution in the Xinliang area, and (right) terrace distribution in the Lichi area (Chi, 2007).
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Table 3. 18: Summary of studies on the geometry of the Lichi Fault.
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Table 3. 19: Summary of studies on the long-term slip rate of the Lichi Fault.
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Figure 4. 1: Rupture case of the Milun fault.
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Figure 4. 2: Probability density function curves and cumulative distribution function of the Milun fault vertical uplift rate.
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Table 4. 1: Area and magnitude of each rupture case on the Milun fault.
Wells and Coopersmith
(1994) Yen and Ma
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Figure 4. 3: Logic tree of the Milun fault.
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Figure 4. 4: The recurrence relationships based on characteristic earthquake distribution for each rupture case of the
Milun fault.
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Figure 4. 5: The summed magnitude- weighting relationship for the whole branches of the Milun fault.
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Figure 4. 6: The summed recurrence interval - weighting relationship for the whole branches of the Milun fault.
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Table 4. 2: Earthquake probabilities for the Milun fault in this project.
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Figure 4. 7: Rupture cases and weights of the Chihshang fault.
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Table 4. 3: Area and magnitude of each rupture case on the Chihshang fault.
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Figure 4. 8: Logic tree of the Chihshang fault.
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Figure 4. 9: The recurrence relationships based on characteristic earthquake distribution for each rupture case of the

Chihshang fault.
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Figure 4. 10: The magnitude- weighting relationships for the three segment cases of the Chihshang fault.
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Figure 4. 11: Recurrence interval- weighting relationships of the three segment cases of the Chihshang fault.
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Figure 4. 12: (a) The summed magnitude- weighting relationship for the whole branches of the Chihshang fault. (b) The
summed recurrence interval- weighting relationship for the whole branches of the Chihshang fault.
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Table 4. 4: Earthquake probabilities for the Chihshang fault in this project.
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Figure 4. 13: Rupture cases and weights of the Lingding- Ruryshui fault system.
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Table 4. 5: Calculation of net slip rate for the Rueyshui Fault.
Net slip rate = [Uplift rate / sin(dip angle)] / sin(rake angle)
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Table 4. 6: Area and magnitude of each rupture case on the Lingding- Ruryshui fault system.
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Figure 4. 14: Logic tree of the Lingding- Ruryshui fault system.
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Figure 4. 15: The recurrence relationships based on characteristic earthquake distribution for each rupture case of the
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Figure 4. 16: The magnitude- weighting relationships for the three segment cases of the Lingding- Ruryshui fault system.
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Figure 4. 17: Recurrence interval- weighting relationships of the three segment cases of the Lingding- Ruryshui fault
system.
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Figure 4. 18: (a) The summed magnitude- weighting relationship for the whole branches of the Lingding- Ruryshui fault
system. (b) The summed recurrence interval- weighting relationship for the whole branches of the
Lingding- Ruryshui fault system.
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4-3-3 BEWR B IR

REFLBATEZ - RRBPRAEPFRCS BT EEE -+ ¥ 2 2mF > 1 &2 BPT
Bt B B AU A ok 30550 2 100 # g A 85 0 AR R ST R A (BTT) 23R
# * Poisson #-3 i {7325 > B (3h48) B2 1951 & 5 5i7- =x ¥ 4% BPT #5873 >
C (4 B+3i48) Z:&#H * Poisson #3872 f o

AELEFERA RIS LB S o TS SRR AL (caseB) 2 #4550 &
4.7 5 AFHER TR TF 2R E O REIPFF L 22025 & 5 T3 A K30& ~50#2 100 &

FA R RERPO6S5S 255 9.19% ~14.1%% 23.8%

4.7 AP EHTEER S A IR

Table 4. 7: Earthquake probabilities for the Lingding fault in this project.
P BAEARLEC 30 & % % 50 & 5 % 100 # #% %
M (Mw ) Poisson Poisson Poisson
6.8=M=7.6 9.3% 14.3% 24.3%
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TSR B TE T ARETR B BRI Rl A BRS04 R AT
%%%Fﬁ*ﬁﬁ%%%ﬂ%%’6%%1@jﬁW@ﬁ&$%§{ﬁﬁﬁg,¢% oy
Tk F T AR ST e (B 413) .

=]

BUE-GRAAETE LS e RASIA T B RIRR] TR A B MEAYTE > AE N
LME65 R » AR 275 22 it o

BRER LA BE S 0 At E 02 140 mmiyr 2 249 mmiyr (€ 5 BB TR 0 A K o
ToE 195 mm/yr iv5 B4ERY o L5 ¥ AT 0140 mm/yr (0.2) 19.5 mm/yr (0.6)
% 249 mm/yr (0.2)-

AR E E 2B T s BARMR & » Wells and Coppersmith( 1994 )% Yen and Ma( 2011 )
2 8RB e BRI (s ot > H P s Wells and Coppersmith (1994) 2 &% X %

v

BFrT2od 0 fRAE 46

THARETR BT - X EHFERF 5 F ~ 1951 & > Ra g o 2T A A ut i igﬁfﬁlﬁfr
R AP RS > A (BT ) 23R ¥ Poisson Bt i 73 0 B (Z4h) Alv 1951
# 55T XF Y BPTHVE73EE - C (B a+5ifh) 2%+ * Poisson fVig (7225 o

BT A SR A e { AT BRI R 4. 14 4T o

SET LY RS TES P

BE-MREE SRR R T d B R E I - K RREFIRRER > B 415

S3BAATE T EFR SRS BHAA T 2T 2B Y 438 o
R P 5376

AEEFLBATEZ H ERP TR B R - ¥ B¥ 4 2 FF 4 a2 BPT
Bt e B TRETE A ok 30550 2 100 # i A 5 AR R ETR BRI A (BTT) 23R
$ * Poisson H-; i 735 > B (34R) R4 1951 # 5 57— X ¥ 24 % BPT #5V 873G
C (A a+3h48) =&k #H* Poisson 38 & (730 o
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AR R ER RS S A F B TR ALY (caseA) 2 A T 2

~

4.8 5 A EABAMETRE TR 2 B % A E PR L0 2025 F ok is- g PR & & 1951

£ @R AKR30E 5072 100 EH A BERHO6S U 255 23.6% ~32.0%% 42.6
% o

248 AP ERBEN FL PR
Table 4. 8: Earthquake probabilities for the Rueyshui fault in this project.

30 "& 53 50 _;‘{: N e 100 -’& 53
Fis RERE 5 BPTﬁL B: BPT#L' B : BPT .
M (Mw) ) ) :
C : Poisson C : Poisson C : Poisson
6.6=M=7.6 23.6% 32.0% 42.6%
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45 % 8k

4-5-1 # 387k S¥cK T

FEETR AR 1R GIS IR E D MR E RS 2302 o

ik M ,*a%é,:;ia\gﬁm A S B ERYE RTS8 R cBHAFRSYE
AT 2 S M RS 25 2L

HEERFHEF > M2 L E (Chenetal,2020) 4§ B % AL LP%is % ALAR A 4 B 422 E
EFH G AALRIEAFEOE PS> BP H F U S (Jichi) I~ Wik
(Pahsian cave) — # » 3* B T 3o4n 2@ F 5 4.9 mm/yr o 2R a FliE BRI E e 70 B

BETE s o A E G H EEA R A 0O 49 mm/yr

2% (1992) iF 34Tk 2 1E+ 5 MEH R % > 1345 Shyu et al. (2006) %
EEFEREE & R85 2950~3310cal B.P. > 4@ 4. 19 #7151 » P & Terrace3 > T & k& 3 CM3>
# @ Shyuetal. (2006) i & hzZFF# b 3 ILETR 48 6 ot 25 SR BT RIFE T E
A AFHEEBIRY o FE A FEE G 3,300 F A EHE 0 2 3300 £ 5k o0 Bk RH
FEAE Bt 2EEFHEF G5 0.5mm/yr (B 4.20) 23+ FH30 5 T AL S 1 £ 40K F 4
e fhop H kR 2 E(1992)RE 0 h F Uk 3 E & 3,300 &£ p F EH 380 3¢ & Terrace
3FFe MEH > @ { & eh Terrace 2 Ff 3+ Pl AR YT R 45 % > 1345 Shyu et al. (2006) % Terrace 2
Ppd erfR A T A% A 550 & 0 b o 12 550 F LR F Hck RENF 4 B ehd £ 9T
BogAsid x5 3.0mmiyr (Fl4.21) A3 4305 PGP R FBE TR F o T3tH 2

TR LG RFER K Y F AR A E e ik 3,300 E G2 o B E K L5 0.5 mm/yr
(0.7)> 3.0 mm/yr (0.3) -

LR E 2 Bk Vo RARE A ~ Wells and Coppersmith( 1994 )% Yen and Ma( 2011 )
2 $rk AR e RN 5% o5 0 2 ¢ 4% Wells and Coppersmith (1994) 2z 5% % iF

S T2 249 0T ST RiB2 B EETR B RAERA
UTR B iT- S A PERF A &o o F]pt 4R * Poisson BV iR (TR o

FEETR LSRR E e fo { AT BB R 4. 22 4T o
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W4.19: % % %k » % B (Shyuetal., 2006) -

Figure 4. 19: Detailed map of the fluvial terraces of the Chimei loops (Shyu et al., 2006).
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Chimei fault
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b=0.71, slip rate= 05 mm /yr
l.io =088E+23 dyne—cm /yr
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Chimei fault

Recurrence interval= 550 yn
b=0.71, slip rate= 3.0 mm /yr
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Char. Earthquake Mw=60
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Figure 4. 20: The recurrence relationships based on
characteristic earthquake distribution
of the Chimei fault (slip rate: 0.5
mm/yr).
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F2 M %o FAE 0.5 mm/yr - F2 M %o B E 4 3.0 mm/yr -

Figure 4. 21: The recurrence relationships based
on characteristic earthquake
distribution of the Chimei fault (slip
rate: 3.0 mm/yr).

4.9 FEER 2B AT Eo fFERR

Table 4. 9: Area and magnitude of each rupture case on the Chimei fault.

Wells and Coopersmith
AR ERRE TR TS G| (e %) (2011)
EAf [F 2 (k| (k) [qem) | () | ) (M) CBLA 5t~ 4
—— T B ) (Mw)
+E | A | 23| 25 |254] 80 | 584 6.5 6.8 7.1 6.8
i & T kB E A WHFE A A O HE TR REBB
& =4 (%) (km) HRAE(Mw) BEmmlyr)  HEERI
Wells and Coppersmith, 1994 A 05
-0:6.5(0.1) ®: :
% (10| A | (10) [ gy 1010 mean:?%g.?; / POISSON
ot St " . e’ oo remebrind 25 +0: f. . del
g 23 km <Yen and Ma, 2011 % 30 mose
= 6.8(0.5)

Bl 4.22 0 4 % 45k Siapt
Figure 4. 22: Logic tree of the Chimei fault.
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FAER AT R HSET B R I - 2 RAF R 4235 1 B
HE 2B @R chi ey REGNA T o

Bl4.222 % 487K QUEMT P8 BAL  EHALFFHEE A H M B424 5
| R R T 22 A E A Bl 68 2 T R o 0 d Bk BN E 2150 B4
A BRAATE 2 - RAFTREF LA, F -

Chimei fault

wh

Char. EQ Mw= 6.5~7.1
1 b=0.713

B Slip rate= 0.5, 3.0 mm/yr
. 3
©  Observed fault
o ~————Char. EQ. Model
1
0_

Cumulative Annual Num ber,

(Fault Area=

2 3 4 5 6 7 8 9
Magnitude, Mw

584 sqr km)

W 4.23: % 28k BT & B B

Figure 4. 23: The recurrence relationships based on characteristic earthquake distribution of the Chimei fault.
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Figure 4. 24: The summed magnitude- weighting F R IR AR R
relationship for the whole branches of [Figure 4. 25: The summed recurrence interval -

the Chimei fault. weighting relationship for the whole
branches of the Chimei fault.
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q)-

453 4 £ 8RB F =

EEFLBATEZ S RRFTEFRS R R AL - 0 RF L 2PFF > &2 BPT
Bt o B 2 U7 A K 3050 2 100 # g 2 85 0 H RUTA B - F A PR L Aawo 5

LAt F % Poisson BV iE (TR o

o

# 4.10 5 A3+ 4 H £ %7K Poisson -5 2 = 2 % > B A K 30# ~50 &2 100 &5

=)

4 BAERBO65~T1 2855 29% ~4.8%% 9.0% -

ERUEENT S E LT
Table 4. 10: Earthquake probabilities for the Chimei fault in this project.

P BAE 30 & #% % 50 &£ #% % 100 & 4 %
M (Mw) Poisson Poisson Poisson
6.5=M=7.1 2.9% 4.8% 9.0%
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A E TR LUK B REY 0 2022 R RS GEF B T (e & o 2022) ik

52002 o

M EZRLBER 2022 £R RS A (e 2 WA SRR ER0-10202 5 &

60 B e
ii%@\&ﬂﬁﬂ B TR E A E S a1 E (2021) dafp 2 ST R R B ASHE
# 5 2 % > ¥k -3 F 2 * (DEFNODE ~ BLOCKS % Baseline Inversion = #&7 % o §5 }* %

TBERHEE SR 3.6 mm/yr (03)~ ¢ & 15.1 mm/yr (0.4)~ *F % 26.6 mm/yr (0.3) -

EBAE R B T ack BARAR X~ Wells and Coppersmith( 1994 )% Yen and Ma( 2011 )
2 8Tk AP FEE REREZ 5% O > B¢ Wells and Coppersmith (1994) 2 &% X i

v

LT A 0 A4 R 2L K BN S

s
g
R

TR BT IFAPRFRF LT 2022 & > Flytg BPT #5873 o

32 ERR LS BEE A e { 7L GHRARACF 4.26 417 -

FA1L: 22T 2 BT o AR

Table 4. 11: Area and magnitude of each rupture case on the Yuli fault.

Wells and Coopersmith
(1994) Yen and Ma

SR B ERRR (TR TR | 5| (mas o (2011)
L [ |y | 2) ] o) [t | RS BEIEEE ags pp-nie
= | & [ = M ih55) (Mw)

22| A |26 10 [ 60 | 11.5 | 300 | 6.3 6.6 6.9 6.5
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Wells and Coppersmith, 1994 ) 36
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% (1.0) (1.0) (1.0) Rl 220 2151 e
(@[ A 1) +0:6.9(0.1) (F8752022)
Ef 26 km | SO =, it .<Yen andMa, 2011 "2ON 26.6
& ' 6.5(0.5)

Bl 4.26 0 2 2 %7k BiEHt
Figure 4. 26: Logic tree of the Yuli fault.
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Figure 4. 27: The recurrence relationships based on characteristic earthquake distribution for each rupture case of the Yuli
fault.
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Figure 4. 28: The summed magnitude- weighting relationship for the whole branches of the Yuli fault.
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Figure 4. 29: The summed recurrence interval - weighting relationship for the whole branches of the Yuli fault.
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4-6-3 3 2R B F =

AEELBATEZ R ERSFREFRS BR8-S0 B84 2 FF 4 a2 BPT
L E BRI 2UE A K30 502 100 & A g 22 e AR - SFAPER LG &~ 2022
&5 Fp A d 4 BPT N (7300 o

24125433228k BPTH N 22 8% A2 8@ ia ~ 2025 # » @R A%
30 # 50 & 2 100 # 3 4 3 BAERN6.3~6.9 2485 5 24.690 ~43.196% 64.19% > A % 30 & -
50 £ 2 100 £ 4 ¥ RAERBC65 1 F 2 P L 18.7% 0 36.1% > 55.5% -

L4120 AP E L LEEE L PBITR
Table 4. 12: Earthquake probabilities for the Yuli fault in this project.

HH RAE 30 & % & 50 & 4 % 100 # 4 &
2HM (Mw) BPT BPT BPT
63=M=6.9 24.6% 43.1% 64.1%
M= 6.5 18.7% 36.1% 55.5%
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47-1 BT E R SR T

RIFETRE BRI E U8R Ao AT FERTETE 2 JIF 8k LB > ST e R
STER B TR (ke % 52009) RTETEEAR L 1722 o

AT im0 AITETR LIS UE A L EE > TP B A HA TR S R O
FHVEFHAE AR T IOLEREMP > SHAAME FO SFPHEATRTLIFERONS T
MAE3SR AR PIEWE > 0B 430 AT o

BIFEUTR 2 4nH i FFAL R e R 413 407 o dnH @ R B L 48 LT A B
B @I PE 5 4561 mmiyr o A3 h LR O & 2535 R E T EA G 1 o B3|k
FAESEF L 78~144mm/yr (RIFUR 5 f1F 4k chip 7k A L > Tt AL g R IR o
FA A ) Aok 4149757 o AEFH T8 mm/yr 2 14 4mm/yr T L B{ERF TR 0 B Jﬁ" =
B 1l Imm/yr 75 B4ERY & L E ¥ AL F D 7.8mm/yr (0.2) 1.1 mm/yr (0.6) 2 144
mm/yr (0.2)

LR E 22 Bk Vo BAREN A ~ Wells and Coppersmith( 1994 )% Yen and Ma( 2011 )
28Tk Ao fHF RERIZ 5% S50 0 ¢ % Wells and Coppersmith (1994) 2 % £ i
ST 0 R4 15 erE I BERY Eer R LB E 2K BB

RIFETR 2 ) F 8k BT - g4 PFR A Ao F]pt 4 * Poisson BV i TR o

BB 2 15 B & S BB A fie {372 BIRRACR 4,31 SR o
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Figure 4. 30: Three dimensional geometry of the Luyeh and Lichi fault.

2413 AWk LN d FFRAE

Table 4. 13: Summary of studies on the long-term uplift rate of the Luye Fault.
TE | B A

e

P B o & (&

%{ 9 }ﬁ =3 [ ‘]’ = 12 (m) ! ( ) ( ;yr>
Shyu ctal. o pEs |t 41 c1a| 15 | 3.260-3,440 T 545
(2008) je - z errace 5 -J, =L .

M L% (2010) | AZHE (GITE| Cl4 | 8 | 4240-4430 | = 1.81~1.89
) . T 6| Cl4| 92 18,870 4.9
e L% (2010) | A4 crace
Terrace 7 | C14 | 116 18,870 6.1

2414 RIETR EFSE FHY o EFHSE F=4 @ F/sin( £)

Table 4. 14: Calculation of net slip rate for the Luyeh Fault. Net slip rate = Uplift rate / sin(dip angle)

BT LA S (mm/yn)| & (R ) A # 5 (mm/yr)

L 2? 2535 17686~ 110464
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Table 4. 15: Area and magnitude of the Luyeh fault.

Wells and Coopersmith Yen and Ma
|§. , E oo /"_3'_ - (1994> (2011)
i N I A XS B RCY TR T EPRNEY TR S
c# |(km)| (km) (&) | (km) |(km) (Mw) SLBCRE 45
-G P +o (Mw)
. & 0-5 km, 35E
R 17 Tl g 38.0 | 646 6.6 6.9 7.2 6.8
= i WERE mATREN REBRBE N
=218 RE & 44 0] (km) EEBEMw)  F(mmiyr)  EFRED
W & C, 1994 78
6.6(0.1) :
(0.5) - BN 6 9(0. aié 1.1 ?ﬁ’;n
Depth 0-5 km, dip 35°E +0: 7.2(0.1
§ B | — 17k (2 DR 050 fip SR L0 a7 ,,sna:; - m) 22N 144
# 6.8(0.5)
=
E‘i wac. 1984 DV gq
g (0.5) 10) meaﬁ %{8 ;) 0 6) 121 F;:;Sds(;n
- (1.0) [Depth 0-22 km, dip 55°E_(1.0) +0: 7.3(0.1)
L & [—(25km szup 22k, dip 40°E 275 Venandia 20t @3 161
6.9(0.5)

Bl 4.31: RIFETR 2 13 67k B4R

Figure 4. 31: Logic tree of the Luyeh and Lichi fault.
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Figure 4. 32: Recurrence relationships based on characteristic earthquake distribution of the Luyeh fault.
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Figure 4. 33: The magnitude- weighting relationships for the Luyeh fault.
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Figure 4. 34: Recurrence interval- weighting relationships of the Luyeh fault.
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Figure 4. 35: (a) The summed magnitude- weighting relationship for the whole branches of the Luyeh fault and the Lichi
fault. (b) The summed recurrence interval- weighting relationship for the whole branches of the Luyeh fault
and the Lichi fault.

4-7-3 REFER BT 6

LEFLBHATE LR ERFTRMFTE RT R - 0 BF A 2T 4 w2 BPT
B\ BRI E A k3050 % 100 #ehgf 4 5> AHF—Jl L8R ik b- P PR
A4 A3t FHE* Poisson BV iE (TR o

MR P EETE kM2 B2 KT ATETE 2 T ek T B L ugT R 2 w4 S
# 4.16 5 RIFUTR 3= 2. % % > 11 Poisson i 7 5| A % 30 & ~ 50 £ 2 100 # 3 4 & RER
H6.5 2 % 5 10.6% ~ 16.1% % 26.19% °

2416 RITRTR F 2B FEE
Table 4. 16: Earthquake probabilities for the Luyeh fault in this project.

PR B 30 & B 50 100 = 5 %
M (Mw) Poisson Poisson Poisson
M 26.5 10.6% 16.1% 26.1%
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Table 4. 17: Summary of studies on the long-term uplift rate of the Lichi Fault.

- : TES|BEL | P

DR & i 7R &N (&
7 1; [hadly ] Bt " (m) r(E) (mmiyr)
- . FT5> = &8 A | Cl4 | 25 1360460 18.440.8
EL2007p ) - FT5> 2. #2B | Cl4 | 20 | 1530~1690 | 12.4+0.6
1% FT5 > % #8.D Cl4 | 20 992463 20.2+1.3

h t al. NS¢

Sé‘é&i‘ 5 Wﬁ% Terrace 2 Cl4 | 18 | 940~1260 | 14.3~19.1

o418t JIFRTA ZFHE FHEY > ZFHE F=[3 & F/6in(ME &)]/sin(F A &)
Table 4. 18: Calculation of net slip rate for the Lichi Fault.

Net slip rate = [Uplift rate / sin(dip angle)] / sin(rake angle)

1ot WE (R) ) S EFAEF
(mm/yr ) ‘ (R) (mm/yr )
55 50 19.8
12.4 55 60 17.5
55 70 16.1
55 50 32.2
20.2 55 60 28.5
55 70 26.2
2419 I F ek 2 A F 2B AR
Table 4. 19: Area and magnitude of the Lichi fault.
Wells and Coopersmith | Yen and Ma
(1994) (2011)
kR R| FER | ME (TR 2 G 5w 2 = b
L (Gm)| Gm) | (R) ||ty | PRSI CERA AR
-o LT +c (Mw)
# & 0-22 km,
p1# 25 | 2 l3s4lsss | 67 | 70 | 73 6.9
R 22km 1 F
40E
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Figure 4. 36: Recurrence relationships based on characteristic earthquake distribution of the Lichi fault.
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Figure 4. 37: The magnitude- weighting relationships for the Lichi fault.
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Figure 4. 38: Recurrence interval- weighting relationships of the Lichi fault.

483 1% 80k ¥ 32

ERFEAAF LS RRFTEFTL BT L5 - W REL 2R A i BPT
B EflEEE AKX 30502 100 &g 4 5 AT -—J|E %A LA - B APFF
AFr s A3HFH H* Poisson HoiNiE (IR o

MR TR h sz B FITIR L RITETE &2 (I EETR T R L u ek 2 B 4 8%
#0420 A1 F 474 T E 2 %% > 12 Poisson B3 @I Ak 30 E 50 £ 2 100 &5 4 B RER
B65 2 % 5 11.19% ~ 16.8% % 27.0% °

£ 420 I 80K B 2 R
Table 4. 20: Earthquake probabilities for the Lichi fault in this project.

P BAE 30 £ # % 50 &£ # % 100 # 4 %
M (Mw) Poisson Poisson Poisson
M =26.5 11.1% 16.8% 27.0%
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ACTIVE FAULT PROBABILITIES OF THE OBJECT AREAS IN EASTERN AREA OF TAIWAN
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Figure 4. 39: Active fault probabilities of the object areas in eastern area of Taiwan.
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FIFCAFREFTELAT (24%)

5-1GNSS i FFHfzE & o7

At oottt % 2 GNSS A =h Fofld G T A2 BEF LY i @
’%tﬁ# RERNETARZFEFEY o P AF TR Y L F R F PR

BIEP w2 EAUGRIFRE = £ 3803 0 T A ESE p AR fE2 2 R B4 o
5-1-1 GNSS # §F = F -}Jﬁq:_;a Wi
Ao flr E RS RFf S 3 (JPL) BB A AT K f3 8 g GipsyX k j3 B

GNSS i F gl =k F 4L o 4p 3t GAMIT/GLOBK # Bernese % % * 2 5 #t#8 > GipsyX m%%‘b £

h—

% o H gk - Fpke (Precise Point Positioning » PPP) & B p|ahie (5 bz & p = &
LEfEE > @ 2 R Pl ARA S EBF R FLERE AR 2 RO EF B2
o2 R RIE T FRETRLDRIEF R b2 T3] ik R Ltﬁﬂu/?@i“.'—_i@%&_
¢z it A &% (doubledifference ) if ﬁ? CRBERFL NR (WofFk gL A
AFFAR ) FI AR T B AL ST SR G R 0 R IR h IR AL i f P
Elms o A2 irid % 2. GipsyX #im S8R o™ !
(1) #* JPL #& 2 % (Final) #uif f#
( https://sideshow.jpl.nasa.gov/pub/JPL_GNSS Products/Final ) °
(2) % 1=3% 1 1GS20 -
(3) #*r & & (cutoffangle) : 10° »
(4) = E4&i (poletide) >~ F 4 i5 (earthtide) % /3P (oceantide) % s/l o
(5) ¥irk B3t A deF % FEECNE GPTS0 ;5 3¢ ~ JRph &3 e (mapping function ) P4 *
VMF1 #-;% (Vienna Mapping Function 1; Bohm et al., 2008 ) » 2+ & Fg % 300 #) ©
(6) B IERS 2010 -
(7) A Hc:S D FES2014b (a4 & 5 0.0625° x 0.0625°)
(®) ®FFT 4k 2 ¢ (Garcia-Fernandez et al., 2013 ) ¢ & * IGS 23k T &k Jk B 47
(IONEX) » ¥ sk i3 5 IGRF-13 (International Geomagnetic Reference Field 2013) o

(9) x&ppiz? o !igsldatx o
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@ GipsyX #cdp LAz 1 & 4 5 Bcdp iR e (gde)~ #uif 3 8 o 283 8 (rtgx) = B FF
B BB AR A BEEEP IR PR TR SR R B o A A il T R B
- *5:% :
(1) 7 International GNSS Service (IGS) 4o JPL %=k + EB~4p BB P e % 5 g ~
BOTE AL C FAREE LR G MBERAERT B8 o e 2 FAH 2

1}‘_? &%@Wt‘gmb—friﬁ’% xeif—?ﬁ;’;é:o
2) &?%%E%i&%éﬁw$$éﬁwﬂﬁ%j%%@ﬁﬁ%@g’ﬁﬁgﬁwﬁpg
Wi o RIS AT BRI EnE p LRI E B > BT RPIER 2INR2 L2 E Rk

B p R A fE o I p PPPfEdI 2 jplsb B 2 R R foaprd ¥ B R I R
PRz FRR] > TSI A

5-1-2GNSS it =« EBFRF R AL Bk EHAE L 5

PR A 7] (time series) frid & 38 GNSS Tl adZenl & & % » 7 5 phis L 2130 T 4533
BRI BB B PR BBAM L, o AR H A 1993 & 3 2025 # 10 7 Ak 0 AP E
2. GNSS it =k Fdt > ff 12 & Rl FGR R R E PR TR ALY i % R R F 2
BRSSP U
%@@%aﬁ’bJﬁﬁ& AL AR R S A 40 F A G B $Her 9 GNSS iRl
PRFERIFEA L de P dogt A G B b BRIPE R B AL i) R JE BT R ETR S B g
fhood WREPIE Y S EELE PERRTAIEIRE DRSS F ARERHF A ST
AEEE P RIAREL 0 L om ShFR A PIE o FARDIARTOR A 2 7R A SR A
AT e gt SRR L GNSS Bhim2 TG F 0 AR HFd AP AT 2 LR R A A
PR TR REERL NP P EENTHEFERL A E ) aplaeFE REA T
ﬁ“GMﬁﬁﬁﬁﬂg#7¢ﬁ Bt BE PR BRE M g B Rk
RERISFEE o FFT AR R AT 0 T 4T (Nikolaidis, 2002)

y(t,)=a+ bt +ccos(2xt,)+dsin(2xt) + ecos(4rt,)+ fsin(4rt,)

+Zg/H(t’ _7—;‘])+Zh./'H(ti_T;q)'ti +ij'H(ti—Teq)-exp (4T, )/TJ+
- - " (3 5.1)

HY g 5856 b 5 E ¥ (interseismic period ) 3+ #iFd+3¢ & ; (h¥ic c~d 7 # ¥ ¥ (annual
period) it 2. Bty ; Th¥ce~f 5 L &% ¥ (semi-annual period) ¥ - 2. Blg ;g % 7 R & 7
P2 B VR ARG TRF RSB A IA S AMIE L REAEE TR E
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Figure 5. 1: Coordinate time series of GNSS station PTDG. Red circles are observations; blue circles are calculation.
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Figure 5. 2: Residual time series of GNSS station PTDG. Red circles are residuals of the time series which have removed
the interseismic velocities and coseismic displacements.
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Figure 5. 3: GNSS coordinates residuals during 1994- October 2025. The dashed lines indicate 95% confidence interval.
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Figure 5. 4: GNSS RMS error during 1994-2025.
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Figure 5. 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 annual
oscillation, 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.
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Figure 5. 6: (Top) The time series of vertical residuals of GS22 from KF; (Bottom) The residual (left) and PSD (right) of
the residual time series, which infer a possible Gaussian white noise.
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Figure 5. 7: 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 5. 8: Histograms show amplitude ranges of three-component noises of the 101 GNSS stations installed and
maintained by the GSMMA. Green and blue bars indicate the AR(3) color noise and residual noise from our

KF analysis, respectively, and the bar width indicates £0.1 mm. Few outliers with station names are discussed
in the main text.
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Figure 5. 11: Continuous GNSS distribution in Taipei area.
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Figure 5. 12: GNSS horizontal velocity field relative to Penghu Paisha (SO1R) station in Taipei area. The colored map
represents the horizontal velocities from 2002 to 2025.
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Figure 5. 13: GNSS vertical velocity field relative to Penghu Paisha (SO1R) station in Taipei area. The color ramp represents
the vertical velocity. Warm colors represent uplift while cool colors represent subsidence. The direction of the
triangle indicates uplift or subsidence; the size of the triangle represents the velocity. The duration of GNSS
observation is from 2002 to 2025. Campaign-mode GNSS is shown in dark frames, and continuous GNSS is
shown in dotted frame.
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Figure 5. 15: GNSS horizontal velocity field relative to Penghu Paisha (SO1R) station in the Taoyuan, Hsinchu and Miaoli
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Figure 5. 16: GNSS vertical velocity field relative to Penghu Paisha (S01R) station in the Taoyuan, Hsinchu and Miaoli
areas from 2002 to 2025. The color ramp represents the vertical velocity. Warm colors represent uplift while
cool colors represent subsidence. The direction of the triangle indicates uplift or subsidence; the size of the
triangle represents the velocity. Campaign-mode GNSS is shown in dark frames, and continuous GNSS is

shown in dotted frame.
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Figure 5. 18: GNSS horizontal velocity field relative to Penghu Paisha (SO1R) station in central Taiwan. The top left figure

is the velocity field from 2002-2007; the top right one is from 2007-2013; the bottom left is from 2013-2022
and the bottom right is from 2022-2025. The color ramp represents the horizontal velocity.
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Figure 5. 19: GNSS vertical velocity field relative to Penghu Paisha (SO1R) station in central Taiwan. The top left figure is

the velocity field from 2002-2007; the top right one is from 2007-2013; the bottom left is from 2013-2022
and the bottom right is from 2022-2025. The color ramp represents the vertical velocity. Warm colors
represent uplift while cool colors represent subsidence. The direction of the triangle indicates uplift or
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and continuous GNSS is shown in dotted frame.
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Figure 5. 20: Continuous GNSS distribution in Kaohsiung and Pingtung areas.
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Figure 5. 21: GNSS horizontal velocity field relative to Penghu Paisha (SO1R) station in Kaohsiung and Pingtung areas.
The top left figure is the velocity field from 2002-2010; the top right one is from 2010-2016; the bottom left
is from 2016-2022 and the bottom right is from 2022-2025. The color ramp represents the horizontal velocity.
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Figure 5. 22: GNSS vertical velocity field relative to Penghu Paisha (SO1R) station in Kaohsiung and Pingtung areas. The
top left figure is the velocity field from 2002-2010; the top right one is from 2010-2016; the bottom left is
from 2016-2022 and the bottom right is from 2022-2025. The color ramp represents the vertical velocity.
Warm colors represent uplift while cool colors represent subsidence. The direction of the triangle indicates
uplift or subsidence; the size of the triangle represents the velocity. Campaign-mode GNSS is shown in dark
frames, and continuous GNSS is shown in dotted frame.
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Figure 5. 24: GNSS horizontal velocity field relative to Penghu Paisha (SO1R) station in Hengchun area. Figure (a) is the
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189



(a) 2002-2006

(b) 2006-2010
;

222" Pe— 2200 l—
s )) & 7 ))
L 3 - T
I g / & g i
/ /
o o
2212 : - i 2212 -
o 7
¥
A 5 VV A 5
A 15 2 A 15
2200 fl o o5 \fv v 2200 fl o o5
A 35 Y/ ‘“V-\% A 35
A Uplift km A Uplift
¥ Subsidence —p——— ¥ Subsidence
0 10 20
21748 21°48'
120724 120°36' 120°48° 121°00° 120724 120°36' 120°48" 121°00°
=30 =25 =20 -15 -0 -5 0 N m 15 20 25 30 =30 =25 =20 -15 -1 -5 0 5 0 15 20 25 30
Verlical Veladily (mmir) Verlical Velogily (mmiyr)
(¢) 2010-2016 (d) 2016-2022
2220 [emm— 222 [mm—
/ J) / J) f
VA VA : (
& é ) & é )
! !
t/ ; t/. ¥ it
22712 ZI 22712 ZI &
a 5 a 5 5
A 15 A 15
2200l 4 og 2200l 4 g \f :
A 35 A 35 j
A Uplit A Uplit
¥ Subsidence ¥ Subsidence
0 10 20
21'48' 21°48'
120°24' 120°36' 12048 121°00" 120°24' 120°36' 120°48" 121°00"

50 25 20 15 -10 -5 0 & 10 15 20 25 30

(e) 2022-2025

-30 25 -20 -15 -10 -5 O a 10 15 20 25 30
Vertical Veladily (inmiyr)

22°24' [T >
5 T
Sk 2
Lo
i /
tf
joid
2212 <
a 5
A 15
22°00 A 25
A 35
. (&)
A Uplift km
¥ Subsidence —_—
o 10 20
21°48'
12024 120°36' 120748 121°00"

-30 25 -20 -15 -10 5 0 a n 15 20 25 30
Verligal Velaaily (mmir)

B15.25 5% 5 R An g i@ 6 5k (SOIR) 2 GNSS 3 =+ % i B3« (a) & 20022006 & & &% (b) & &
s 2006-2010 =& B3 ; (¢) % 2010-2016 #:# B3 ; (d) % 2016-2022 #:# B3 ; (e) 5 R is 2022-
2025 E g RH N I ETHRBELLI SR ERFAF RS SAARLSER A SRR
Bz o dafid At 2 8453 p AR ER L] o 24 #4247 GNSS B sk B Mg
7 GNSS i 4 5 o

Figure 5. 25: GNSS vertical velocity field relative to Penghu Paisha (S01R) station in Hengchun area. Figure (a) is the
velocity field from 2002-2006, (b) 2006-2010, (c) 2010-2016, (d) 2016-2022, (¢) 2022-2025. The color ramp
represents the vertical velocity. Warm colors represent uplift while cool colors represent subsidence. The
direction of the triangle indicates uplift or subsidence; the size of the triangle represents the velocity.
Campaign-mode GNSS is shown in dark frames, and continuous GNSS is shown in dotted frame.
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Figure 5. 26: Continuous GNSS distribution in Yilan area.
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Figure 5. 27: GNSS horizontal velocity field relative to Penghu Paisha (SO1R) station in Yilan area. The left figure is the
velocity field from 2004-2022, and the right one is from 2022-2025. The color ramp represents the horizontal
velocity.
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Figure 5. 28: GNSS vertical velocity field relative to Penghu Paisha (SO1R) station in Yilan area. The left figure is the

velocity field from 2004-2022, and the right one is from 2022-2025. The color ramp represents the vertical
velocity. Warm colors represent uplift while cool colors represent subsidence. The direction of the triangle
indicates uplift or subsidence; the size of the triangle represents the velocity. Campaign-mode GNSS is
shown in dark frames, and continuous GNSS is shown in dotted frame.
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Table 5. 1: Schedule of campaign-mode GNSS surveying, supervising and validation.
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Figure 5. 29: Distribution of surveyed campaign-mode GNSS stations and check points. Blue circles are surveyed stations.
Orange circles are checked points.
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Figure 5. 30: GNSS coordinates residuals during 2002 to October 2025. The dash lines indicate 95% confidence interval.
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Figure 5. 32: GNSS distribution in Chiayi and Tainan areas. Red circles are continuous GNSS stations and blue circles are
campaign-mode GNSS stations.
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Figure 5. 33: Time series comparison between campaign-mode GNSS station G390 (blue circles) and continuous GNSS
station GS88 (red circles).
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Figure 5. 34: Time series comparison between campaign-mode GNSS station G392 (blue circles) and continuous GNSS
station SHWA (red circles).
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Figure 5. 35: GNSS horizontal velocity field relative to Penghu Paisha (SO1R) station in Chiayi and Tainan areas. The top
left figure is the velocity field from 2002-2010; the top right one is from 2010-2016; the bottom left is from

2016-2022 and the bottom right is from 2022-2025. The color ramp represents the horizontal velocity. Black
arrows denote the campaign-mode GNSS velocities and the white arrows are continuous GNSS velocities.
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Figure 5. 36: GNSS vertical velocity field relative to Penghu Paisha (S01R) station in Chiayi and Tainan areas. The top left
figure is the velocity field from 2002-2010; the top right one is from 2010-2016; the bottom left is from 2016-
2022 and the bottom right is from 2022-2025. The color ramp represents the vertical velocity. Warm colors
represent uplift while cool colors represent subsidence. The direction of the triangle indicates uplift or
subsidence; the size of the triangle represents the velocity. Campaign-mode GNSS is shown in dark frames,
and continuous GNSS is shown in dotted frame.
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Figure 5. 37: Diagram of precise leveling data. Red column is the amount of 0.25 mm statistics value. (a) The error of

closure, maximum is around 0.5~0.75 mm. (b) Observation accuracy of every kilometer, maximum is around
0.5~0.75 mm.
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Figure 5. 39: Time series comparison between Jinhu-Ruifeng leveling bench mark G776 and continuous GNSS station

GS17. The distance between two stations are 0.02 km. The dashed line is the January 21" 2025 Dapu
earthquake.

207



24700

23'36'
Y0180ty iy v
2312’ - ; LA )
120°00° 120°24' 120°48
1200 L L L L L L L L L L s L L L L L 1 L L L L L 1 1 L L
E ki G776
T 900 A g2 !
&)

2 & 6

T 600 - z 5 i
ko) = o
[AN]
2 300 i
o

Q
am

_’:}: |
£

£ !
=

©

g i
5]

=

- i
o

] 5
=

Distance (km)

Bl 5,40 Fh 164 £ 28 RISUREZ LB c(a) T BRMEEASFR (b)) TH:FAEVF oL
PR A2 KT e A R e R s WL E UG 2 BEA e 2 F m AR A R Tipd L £

D@ R > MSNF % 4% Li#rk ~ CCKF G 4 3 3tk ~ CKUF G jf v ¥k -
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fault-perpendicular profile. Vertical dashed lines indicate the location of active faults. MSNF is Meishan fault,
CCKF is Chiuchiungkeng fault, and CKUF is Chukou fault.
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Figure 5. 41: Cumulative elevation change of the Jinhu-Ruifeng leveling route. The dashed cummulative elevation change
line show the measurement after earthquake. X-axis is the distance projected along the fault-perpendicular

profile. Vertical dashed lines indicate the location of active faults. MSNF is Meishan fault, CCKF is
Chiuchiungkeng fault, and CKUF is Chukou fault.

209



5332 A3 HhE R

AT R CRERIRHIL2S) B P STk e e T 24Tk (B 5.43) RIRE 384
a2 (FEI¥ G hE R ) APIAA 2003 £425 2025 £ B R 22 Fp] > PR RS
2024 E AP EIR o L ERZOREGR S K > LR FALE TR S, 44 T BRI o
FLERLn MUAPERS E2 BARE BT R A B 5.44 7 2025 £ EE G B N & pOBEIR
Azde B4 % 4c T 2024-2025 # 2. B eng A2 A4 B 52024 & P & R 4 §2023-2024 & 2 B enE AR
A B 0 LR o

APl PFER 2010 37 4p ML64 P i BEE2016 27" 6 M

B Tt o w i@ % GNSS i Fzk GS44( = 7 R/l KA )2 2010 & = 2
mm/yr)~ B {43 2016 £ Ba L3 # F (6.667mm/yr): 2% 2016 & 3 £ 2 4% # F (8.269
mm/yr) 5 4] > p 2008 & 2 kfeir 1088 (2 3 4 ) 443t GNSS Bzt SOIR 2. &% # &
(B 5.42)> @ xLBApEE 097 22 o APz KB LR LR TRA S5 (B 5.43) %4 4
2003 # 8% 2 2010 % i BHF2 Lr R B ~FJ 5 2010& 7 ihx 23 2016 & F k+ B
B2 2@ R &9 5201068 F )k 12025827 2 L8 FR o

AR Rl TF R RS TR G R (B S5 4330 R TEERY 18 2L i) &
Bomd R4 o Ad Pl 5w E o X 4nd B i 187 mm/lyr 0 B X kAR B -14.7 mm/yr
(B 5.43)c = P& MG 5aMBETROFAFAF o PIRT E LIRS 0~-10mm/yr
EX I mg(m543)ﬁﬂfﬂwﬁtﬁ(m5zmwfmn,gaaﬁwywa(walgziég
I T ETEZEE 0.0~5.0mm/yr 2 452 i B T R iE b o P BT S RIR G 5-7Tmm/yr

R A O HAARET e LTI T LR ) T (SR ST ) R 4 B
HT79mm/yr g R E L o d B APIAE T TR A B VR RERIEF N

,“EI )‘LLI \Sp -E)g bl /' %‘éﬁ@ﬁé/éﬁé'ﬁﬁéc o ll—L f’l‘ b @5_ 44 %ﬁ%r—gfﬁ_i@»&' %’;F“_T‘r 9 ]":L_‘? ?
BT A Rk gL ok DR I A AR F R ARSI 2025 F 1 7 21 P ML 6.4

SRR P Ak R

¥

210



GS44 v.s. 1088

120}
80} o
40t

(o]

Up (mm)

(0]

o (o]
8o} -
o}

______O_______:
O

|
|
o)
|
. o} |
|
|
|
|
|
|
|
|
|

|
|
|
|
|
|
|
[ |
O o
-40} %3 (o]
|
|
|
|

-120} |

2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2026

Year

B 5.420 4P 3 4 d Rl&UK 8> 1088 22id ok GS44 2 PR A S A FAREE0.97 22 o 2 RIE MG
2010 # 37 4p i R P BFL2016#27 6P FRMRLRG2025E 17 21 pAFER -

Figure 5. 42: Time series comparison between Beimen-Nanxi leveling bench mark 1088 and continuous GNSS station
GS44. The distance between two stations are 0.97 km. The left dashed line is the March 4 " 2010 Jiaxian
earthquake, the middle one is the Feburary 6% 2016 Meinong earthquake, and the right one is the January
212025 Dapu earthquake.
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Figure 5. 43: Elevation change of the Beimen-Nanxi 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
Jiaxian earthquake of 2003-2010, blue is the vertical velocity from 2010 to 2016, and red is the vertical
velocity from 2016 to the present. X-axis is the distance projected along the fault-perpendicular profile.
Vertical dashed lines indicate the location of active faults. LCAF is Liuchia fault and KSLF is Kouhsiaoli
fault.
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Figure 5. 44: Cumulative elevation change of the Beimen-Nanxi leveling route. The dashed cummulative elevation change
line show the measurement after earthquake. X-axis is the distance projected along the fault-perpendicular
profile. Vertical dashed lines indicate the location of active faults. LCAF is Liuchia fault and KSLF is
Koubhsiaoli fault.
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Figure 5. 45: Time series comparison between Shanhua-Guanmiao leveling bench mark 1157 and continuous GNSS station
GS29. The distance between two stations are 1.5 km. The left dashed line is the March 4 ™ 2010 Jiaxian
earthquake, the middle one is the Feburary 62016 Meinong earthquake, and the right one is the January 21™
2025 Dapu earthquake.
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Figure 5. 46: Elevation change of the Shanhua-Guanmiao 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 Meinong earthquake of 2002-2016 and blue is the vertical velocity from 2016 to the present. X-
axis is the distance projected along the fault-perpendicular profile. Vertical dashed lines indicate the location
of active faults. HHAF is Hsinhua fault.
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Figure 5. 47: Cumulative elevation change of the Shanhua-Guanmiao leveling route. The dashed cummulative elevation
change line show the measurement after earthquake. X-axis is the distance projected along the fault-
perpendicular profile. Vertical dashed lines indicate the location of active faults. HHAF is Hsinhua fault.
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Figure 5. 48: Time series comparison between Xinhua-Yujing leveling benchmark JO06 and continuous GNSS station GS89.
The distance between two stations are 0.64 km. The left dashed line is the Feburary 6" 2016 Meinong
earthquake and the right one is the January 21* 2025 Dapu earthquake.
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Figure 5. 49: Elevation change of the Xinhua-Yujing leveling route. (a) The distribution of leveling route. (b) The elevation
change and the average vertical velocity in different time periods. X-axis is the distance projected along the

fault-perpendicular profile. Vertical dashed lines indicate the location of active faults. HHAF is Hsinhua fault
and TCNF is Tsochen fault.
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Figure 5. 51: Time series comparison between Anping-Longci leveling bench mark TN04 and continuous GNSS station

CKSV. The distance between two stations are 1.42 km. The left dashed line is the March 4 ™ 2010 Jiaxian

earthquake, the middle one is the Feburary 62016 Meinong earthquake, and the right one is the January 21
2025 Dapu earthquake.
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Figure 5. 52: 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. Blue is the vertical velocity before the
Meinong earthquake of 2001-2016 and red is the vertical velocity from 2016 to the present. X-axis is the
distance projected along the fault-perpendicular profile. Vertical dashed lines indicate the location of active
faults. HCLF is the Houchiali fault and CKLF is Chekualin fault.
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Figure 5. 53: Cumulative elevation change of the Anping-Longci leveling route. The dashed cummulative elevation change
line show the measurement after earthquake. X-axis is the distance projected along the fault-perpendicular
profile. Vertical dashed lines indicate the location of active faults. HCLF is the Houchiali fault and CKLF is

Chekualin fault.
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Figure 5. 54: Vertical velocity field relative to Penghu Paisha (SO1R) station in Chiayi and Tainan areas. The top left figure

is the velocity field from 2002-2010; the top right one is from 2010-2016; the bottom left is from 2016-2022
and the bottom right is from 2022-2025. The color ramp represents the vertical velocity. Warm colors
represent uplift while cool colors represent subsidence. The direction of the triangle indicates uplift or
subsidence; the size of the triangle represents the velocity. Precise leveling and campaign-mode GNSS are
shown in dark frames, and continuous GNSS is shown in dotted frame.
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