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Improvement of Earthquake Probability Assessment for the
Active Faults and the Analysis of the parameters for the
Seismogenic Structures in Taiwan

Abstract

From the information of historical literature, the most destructive earthquake
events that occurred in Taiwan are mainly caused by inland active faults. The
Central Geological Survey (CGS) has been publishing active fault maps in Taiwan
since 1998. There are 33 active faults published in the 2012 version of the active
fault map. The CGS launched a series of projects to investigate the details to better
understand each active fault after the Chi-Chi earthquake. Referred to experiences
from Japan and the United States to establish a methodology for earthquake
probability assessment via active faults, we gathered these collected data from
published documents for compiling active fault parameters. First, we tried to collect
the fault parameters, which include fault geometry (length, rupture depth, and dip),
segmentation, and long-term slip rate. We further calculated the characteristic
earthquake magnitude of each fault by its rupture area via fault parameters. Toward
every possible case considered, we needed to divide the fault segment to establish
potential rupture models. Each fault rupture model is a weighted combination of the
rupture cases of a fault. Furthermore, the long-term slip rate data can be applied to
the characteristic earthquake model to obtain the recurrence interval. We calculated
the recurrence interval of an earthquake by the characteristic earthquake model.
Finally, we adopted the appropriate “probability model” to estimate the 30-, 50- and
100-year conditional probability of earthquakes for the 33 active faults in Taiwan.
The compiled parameters of active faults are critical information that can be widely
applied in the following seismic hazard analysis. In the prevention and mitigation for
the earthquake disaster, we also can suggest that a fault with high earthquake
probability should be paid more attention. In the 2019 project, we focused on the
improvement of fault parameters and earthquake probability assessment of the nine
active faults (16 Muchiliao fault, 17 Liuchia fault, 19 Hsinhua fault, 20 Houchiali fault,
21 Tsochen fault, 22 Hsiaokangshan fault, 23 Chishan fault, 24 Chaochou fault, 25
Hengchun fault) in Southern Taiwan. The logic trees of these faults were also been
renewed according to experts’ comments. We also gathered parameters of the
Northern llan structure and the Chushiang structure, of which the parameter tables
and the logic trees have been established. This year’s results are shown in the
contents of “4. Project Result”.

KEYWORDS: Earthquake Potential of Active Faults, Seismogenic depth, Logic tree,
Seismogenic structure, Active Fault Parameter Explanatory Text, Web
Query Platform
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1. Preface

In the four years (2013-2016) project “Observation of Fault Activity (llI):
Integrated Monitoring of Active Faults and Earthquake Probabilities Analysis”, the
Central Geological Survey (CGS) has established a procedure to estimate the
earthquake probabilities for active faults in Taiwan. The procedure referred to certain
experiences from Japan and the United States to establish a methodology for
earthquake probability assessment via active faults published by CGS. The goal is
to build up the earthquake probability map for the 33 active faults. In the previous
project, geological and seismological experts were invited in the expert meeting to
discuss the fault characteristics for earthquake probability assessment. In the
previous four years project, there are still some problems to be solved. Therefore,
based on the suggestions left from the previous project, we would like to propose an
improvement plan for the revision of the earthquake probability map.

Recently, the academic communities keep proposing new investigations and
surveys of active faults. In addition, the Taiwan Power Company investigation data
and evaluation results of active faults near nuclear power plants are also available
for this project to utilize as the latest reference material. Based on the results of the
previous four years projects, this project would like to collect the latest parameters to
re-evaluate the earthquake probabilities for the active faults in Taiwan. We also want
to include the results of the numerical simulations of geodesy analyses for
calculating the active potential of each fault. The improvement works of earthquake
probability assessment for the 33 active faults in Taiwan were divided into four
regions (Central, Northern, Southern, Eastern) in our project, and we will complete it
year by year.

2. Background and Objective

Taiwan is located at the boundary between the Philippine Sea Plate to the east
and the Eurasian Plate to the west. Due to the fast plate motions, it is a country with
high seismic activities. According to the past 100 year records, the most destructive
earthquakes in Taiwan were mainly caused by inland active faults. In addition, the
active fault potential information was required strongly after the huge impacts of the
economy and society due to the 1999 Chi-chi earthquake for the hazard seismic
assessment requirement of public construction. Therefore, the investigations and
researches related to the active faults has been one of the hot topics in the earth
science community in Taiwan in recent years.

Besides, according to the Article 22 of the Disaster Prevention and Protection
Act, “Government at all levels should, according to the powers and responsibilities,
conduct investigation and analysis of disaster potential, scenario simulation and risk
assessment, and publish the results in time.” An active fault is one of the work items
in CGS, and CGS has responsibilities for investigating the active faults and their
seismic potential.

In recent years, Japan and California, the high seismic risk area, are working on
the detailed active fault parameters research and seismic probability assessment,
and the results have been widely used in disaster prevention planning and
engineering seismic design. However, applying the active fault investigations results
on hazard potential assessment is still in the early stage in Taiwan. The fault
parameters have not been systematically integrated yet, and it is still far behind the
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United States and Japan. Recently, the Central Geological Survey is committed to
investigating active faults, and plentiful research results have been revealed. When
these results are integrated into parameters for fault activity analysis, then the
relevant works for the potential assessment of active faults can be carried out

In the previous project, the parameter collection of 33 active faults and the
probability of fault occurrence have been completed preliminarily. This work has
learned the experiences and methods from the United States and Japan to follow
their developed procedure for active fault potential assessment of Taiwan. During
the project execution, there are still uncertainties of parameters of each fault.
Besides, Investigation and research on active faults still continues in Taiwan.
Furthermore, the fault potential assessment from other countries is also
continuously improving. Therefore, in the improvement of the project, it is necessary
to collect the research of recent years for the fault parameters and consider the
solution of problems that arose in the previous stage project. In the fault potential
assessment method, it is also necessary to keep understanding the improvement
methods from other countries, like the United States and Japan, and this helps the
assessment more scientific and meets the actual observed results.

3. Method and Content

The Working Group on California Earthquake Probabilities (2008) (WGO07, 2008)
used a uniform methodology for the earthquake probabilities on the entire state of
California. The framework of WGO7 comprises four models: 1. fault model; 2.
deformation model; 3. earthquake rate model; and 4. probability model (Figure 1).

1. The fault model gives the physical geometry of the larger, known, and more

active faults.

2. The deformation model gives slip-rate and creep estimates for each fault.

3. The earthquake rate model gives the long-term rate of all earthquakes
throughout the region.

4. The earthquake probability model gives the likelihood that each event will
occur during a specified time span, perhaps conditioned on additional
information such as the date of the last event.

The mentioned parameters and models include aleatory uncertainties and
epistemic uncertainties. Aleatory uncertainty refers to the random variability that
occurs in the natural world. Epistemic uncertainty refers to knowledge limitation
about the natural world. We adopted expert opinions and a logic tree to account for
the uncertainty in each step of the probability assessments. Expert consultation
meetings were held to determine the fault parameter weights in the logic tree.

The contents of this project can be divided into three parts. The first part is the
collection of active fault data, including (a) writing the parameter explanatory texts of
each active fault, (b) to establish the fault geometry model, and (c) to collect the field
photographs of the active faults. The 2nd part is the earthquake probability
assessment for active faults. The main task is (a) to update the active fault
parameters and logic trees, (b) to calculate the 30-, 50-, and 100- year conditional
probability of each fault, and (c) to establish the Active Fault Probability Map. The
3rd part is the data collection for the web page query platform. The main task is to
integrate the previous project results into the web page query platform. The previous
project results include fault information, activity parameters, and evaluation results
of earthquake probability. Communicate research results through a map view
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interactive interface to meet the rights of the public.

Earthquake-Rate Probability
Models Models

Specifies the spatial geometry Provides fault slip rates used to Gives the long-term rate of all Gives the probability that each
of larger, mora active faults calculate  seismic  moment possible damaging  earth- earthquake in the given Earth-
release. quakes throughout a region. quake Rate Model will occur

during a specified time span

Figure 1. Four models adopted by earthquake probability assessment for active
faults (excerpted from WGO7, 2008)

4. Project Result

In this year’s project, we reviewed the parameters of the nine active faults in
Southern Taiwan. The logic trees of these faults also have been renewed based on
experts’ comments.

For the Muchiliao - Liuchia fault, we adjusted the weighting of the rupture cases
in the rupture model. The fault geometry is modified by various versions of
geological cross sections. For the slip rate, we had added the result estimated by Du
(2013) as a new reference.

For the Hsinhua fault, the update is mainly on fault slip rate. We collected the
model inversion results of Ching et al. (2019), and then gave weights to calculate the
lower bound, upper bound and mean value of the logic tree branches. We also
adjusted the weighting of the rupture cases in the rupture model.

For the Houchiali fault system, we considered two possible lengths in our
rupture model. Both of the geometries of the Tainan fault and the Houchiali fault
were be considered in this project. We included the case of ramp + detachment in
the Tainan fault geometry. The value of the slip rate from new data (Le Béon et al.,
2019) is within the range of the previous stage project, so the slip rate of the logic
tree is maintained consistent with the previous stage project.

For the Tsochen fault, we slightly adjusted the dip and rupture depth. For fault
slip rate, we collected the model inversion results of Ching et al. (2019), and then
gave weights to calculate the lower bound, upper bound and mean value of the logic
tree branches.

For the Hsiaokangshan fault, due to the detachment of the Hsiaokangshan fault
were be extended to the Chaochou fault in the previous stage, which is not
reasonable for length-width ratio of this fault. This project reconsidered the geometry
of the Hsiaokangshan fault, and the detachment stopped at the Chishan fault. For
fault slip rate, the range of uplift rate is 1.1~4.4 mm/yr based on the borehole data
located at the hanging wall from Chen et al. (2010). This project calculated the net
slip rate as 1.6~6.2 mm/yr using the fault dip angle (45 degrees).

For the Chishan fault, this project considered the lengths of the Chishan fault
and the Neiying fault. We removed the extended part to the south based on recent
investigate results. The fault geometry of the Chishan fault is modified by various
versions of geological cross sections and balanced cross sections. For fault slip rate,
the range of uplift rate is 2.4~4.0 mm/yr based on the borehole data located at the
Dashe A profile from Chen et al. (2012). This project calculated the net slip rate as
2.6~8.0 mm/yr using the fault dip angle.

For the Chaochou fault, we adjusted the dip range from 50-70 to 60-80 degree
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according to the earthquake depth distribution profile. For fault slip rate, TEM (2014)
estimated the slip rate by measuring the vertical slips of a fault scarp. The age of this
scarp was determined by the degree of hanging wall terrace soil weathering.

For the Hengchun fault, this project extended the north segment to Fongkang.
For the fault geometry, we think that the fault geometry of the Hengchun fault needs
to consider the relationship with the subduction zone plate. This project considered
three cases for fault geometry setting of the fault system in Southern Taiwan. For the
long-term slip rate, the range of uplift rate is 1.5~6.9 mm/yr according to the
reference collection. This project calculated the net slip rate as 1.7~10.4 mml/yr
using the fault dip angle and rake.

The renewed 30-, 50-, and 100- year conditional probability for M = 6.5
earthquakes of each fault in Southern Taiwan is shown in Table 1.

We have collected the seismic source parameters (rupture model, length, fault
geometry, slip rate) of the seismogenic structures (the Northern llan structure, the
Chushiang fault). The parameter table and the logic tree of each seismogenic
structure have also been established. The seismic source parameters of this year’s
seismogenic structures are shown in Table 2.

For active fault parameter explanatory text, the parameter descriptions in this
project include (a) the fault geometry, (b) the active parameters, and (c) the
earthquake probability assessment of each active fault in Taiwan. This information
will be integrated into a web page query platform. In addition, we collected the field
photographs of the nine active faults in Southern Taiwan. These photographs will
also be uploaded on the web page query platform map.

For dealing with the possible problems or questions for map publishing, we
have already held one expert forum to gather the possible problems or questions
while publishing the earthquake probabilities map. This year, we invited the section
chief in the Office of Disaster Management (Executive Yuan), the expert of disaster
prevention, and a licensed technician to join our discussion. The practicable
strategies also have been proposed from this forum. We referred to the records and
conclusions of the expert forum to propose a proposal for coping strategies.

Table 1. The 30-, 50-, and 100-year conditional probability for M = 6.5 earthquakes
of each fault in Southern Taiwan

Fault name | Te latest event |Probability Mw = 6.5 earthquake probability
time model 30 years | 50 years 100 years

Muchiliao — 1941 A.D. BPT 29.2% 43.6% 66.7%
Liuchia fault Unknown Poisson 20.6% 31.4% 51.3%
Hsinhua fault 1946 A.D. BPT 9.6% 14.0% 20.7%
Houchiali fault 1862 A.D. BPT 2.4% 3.8% 6.6%
system Unknown Poisson 1.7% 2.8% 4.9%
Tsochen fault Unknown Poisson 2.3% 3.7% 6.7%
HS|a0;<aatjr;?shan Unknown Poisson 4.9% 7.8% 14.2%
Chishan fault Unknown Poisson 11.4% 17.9% 31.6%
Chaochou fault Unknown Poisson 2.5% 4.2% 8.1%
Hengchun fault Unknown Poisson 13.2% 20.5% 34.9%
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Table 2. The seismic source parameters of this year's seismogenic structures
(The number in parentheses is the weight of each parameter in logic tree)

. Wells ﬁ‘ Loou Yen and Ma,
. oppersmith, 2011 Long-term
Name Rupture [Length| Depth Dip (Area - Mw (Area - Mw Slip Rate
Model | (km) | (km) (degree)| Relationship) (Mw) Relationship) | (mm/yr)
-0 |[mean| -oO (Mw)
A+B+C | 127 70 | 7.3 | 7.6 7.4
A+B 89 69 | 7.2 | 75 72
The Northern | B+C__ | 78 | 10(0:3) | 50(0.8) e a—=1174 71 1.5(0.3)
15(0.4) | 60(0.4) 5.8(0.4)
llan structure A 49 20(0.3) | 70(0.3) 6.6 6.9 7.2 6.9 10.3(0.3)
B 40 ' ) 1765 | 68 | 71 6.8 =
C 38 65 | 6.8 | 7.1 6.8
) 9(0.3) | 40(0.3) 2.3(0.3)
The Cfgﬂﬁh'ang A 20 |10(0.4)|45(004)| 6.2 | 65 | 6.8 6.5 5.45(0.4)
11(0.3) | 50(0.3) 8.6(0.3)

5. Conclusion and Suggestions

At the present stage, this project has completed the improvement of earthquake
probability assessment for the active faults in Central, Northern, and Southern
Taiwan. In the following year for the next stage, data collection and model
improvement work will be carried out continuously on the 8 active faults in Eastern
Taiwan. The goal of this four-year project is to provide the latest activity parameters
and the earthquake probability result of each active fault. The results of this project
will be integrated into a database for the use of the web page query platform.

The compiled parameters of active faults are the critical information that can be
applied to the following probability seismic hazard analysis (PSHA) and seismic
scenario simulation. And, the PSHA results also can further be utilized in land-use
planning, the seismic safety provisions of building codes, disaster preparation and
recovery, emergency response, and earthquake insurance. For the practice in
engineer application, it can be needed to estimate of maximum seismic intensities
for the design of buildings, critical facilities and lifelines. For the application of public
education, it can expand public education to strengthen the perspective for
earthquake hazard and risk mitigation.
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Fig. 1-1.2 The organization chart for the “Assessment for the Active Faults and the
Analysis of the parameters for the Seismogenic Structures in Taiwan” project.
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quake Rate Model will occur
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Fig. 1-2.1 The four basic components of the UCERF model (excerpted from WGO07,
2008).
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Fig. 1-2.2 Three-dimensional geometry of the seismogenic structures in California
(excerpted from WGO07, 2008).
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(excerpted from WGO07, 2008).
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(https://lwww jishin.go.jp/evaluation/evaluation_summary/#danso)




1-3 #(108)# B 1 1T p 7 it
1-3-1 & B 1L i¥3E P

(1) % 2

F.

G.

BT TR S AR (AT

CAFREBEE Rl BRKTE [ TR e B0 LR L8 0 R

EATHM B B F QEETUTA (16 A ¥ A ~17 = 7 #7 A& ~19 371 #7 4 -
2

20 157 R WTR ~ 21 ZHLETR ~ 22 ) [ LETR - 23F L ETR 24 Y ETE

25 15 % ¥k ) BAEHT -

t B2 E ik S 2 BERE Fotm g R S HETE AR e

PAR S BT NFEFER RGP FHBEF T IR RREE S T

B i BARHEE S R E 2 £ AR -
L SH T O EE R ETR AL 2 mErR WA o

=1
D. Hitd BiERITR 2 I ARG 3B T O EEF8K 22 RERA T H -

%%/'}??‘l‘v"\)lg_&ﬁplﬁnﬁ?i %%ﬁ»?#i,*;J—%ﬁ:}%Q r%%\'%qj
—}J.

BRI TR ASE A 49 81 86K 020 F im i | R R L 8K BB T 2 B AT
Bk RS2 Rl r A EREG Y

a: N
¥ R ¥ R A 2. BAEATR D 5 o
AN T QAR Uk BER -

()% Ripd 2 RRFBR T

A.

I H B RSB A D F s %%%iﬂ%%%ﬁ%WEf
B) #=Rd Rih Sl B PA R ETE G 2 RFR CFHBEFE

(&ﬂipm%%%$&ﬁwﬂ

A.
B.
C.

AR IETR AN AR T LR R

TERETE S % USRI R R
BB B2 BB U S R SRR T B S A ERE TR %
RELFEBEE ART o -

(4) 85K 756 B4R 2 # 4p B 1Y A 45 ¢

A.

S E P ERLG%K FREEF T2 E0WEEBLBOF L2 7 0 AR
EFA g -

B. PRILAp b % Tk & o



A

1-3-2 2 (ER)FHY P A H T 1 (g P

A 7B RlEd 2 RiRSEGRLP S o

B. 3% % 5 iEEd U (16 A e F %Ak ~17 = 7 %5k ~ 193714 %7k 201 @
DY 21 TR ERE AR B o

C.HefFLITw TR ISHFEGIHFTH -

1-3-3 A (ER)FFP A AH M T L iEHFP

A. A R4t 2 ROR S BGRP -
B. % 3%% % QiE S UTA ALK I = murk A o
C. %28 | 455080k (22 f LTk ~ 23 Lk 24 0¥k ~ 255 %

SR)E B REAR R
D. HEBFEI FH U 29T 228k T~ $d3k A ITEFEEE 2 % o
E. 108 # B B4 Bl 2 # R FI R K2 ER T -
F. 9 xE2 3o 7R 15 rEHIRFTHE -

¥



R S A LT e

102~105 # & I’Liéé] ia‘hy}ﬁ,? ;L“t;’;_:_ PEE-ET R B £ BB R A 45t E
PRTR BRI L MBI LT g ’“»_L:;}:ff_?' BRI o AR
2-1 & g XA TR A ABBFIRZ AT -2 T Uk SRS % 0 REWP A
3 AU AT > 2-2 SR A AT -2 T Bk {72 Sl (T QHERE AT
23 8 5 1% Pk BB L BIEMTE R S RAH R IR R 24 858
3050 % 100 # e B FTH %% o

2-1 - 7 8k a4 A

2.1-1 HPEITE S

LR AR A wr)é] RSy @ A IIVASICE - 7 @ S e -
A RUTRAH B 5 TRETEBAC L AT T TR AL BRI ERG A
WOUTR B T ST R B A RISNE 0 A F R AL AT R ER s B

2LV e TR LS BFEB A RE2ZIEE LA S A(0.25)-B(0.25)-C(0.5)
4o 2-1.1 #7oF o

A F - T W TR 2.1 R 2 BAER RV ENRIEATREYEEE AR
EuTh w WTH R AR R G 2> g U T AR :T06 22 35 806 2
T 158 ~f06 22408622 T 15 & ~T06 22 45/ 6 22 11F
15 & B HFERFF L 10-14 2 2 -

LRLAE 2 s RARHR & ~ Wells and Coppersmith(1994)% Yen and
Ma(2011) 2 %7 &k A ® & M ¥+ RERE 2 5% 238 » 2 ¢ % Wells and
Coppersmith(1994)z_4&# % i¥ 5 + T2 5 & o

N2

N

b

=]
i =

W
ﬂggxfé&

A F-7 T ETR RS E T ALY R E R L AL
OB TRARERE R LE é"%/éai'—;e‘_iﬁﬂﬁ%ti”fﬁéw%i - L ETR FE
] ‘Jﬁ%%edi FA0 REEIWEGZEDPFHEST > PR ERTLDFSE
FEog g ’%ﬁ"'\fT“Qrﬁliﬂ—(56+84+98)/3 =7.9mmlyr; FrRUE AR E SR

z_ g T i5= (11.849.0+10.0)/3 =10.3 mml/yr ; ¢ & B * (7.9+10.3)/2 =9.1
mm/yr o

AR F - T ETR TSR BERRECR] 2-1.2 97 o A SR E AT £F ¥
A% (2016) ¥ = F ﬁ;.‘;ﬁ;,ii Z

o

“sra

-

pu!



A(0.25) B(0.25) C(0.5)
13km 22km 35km
B 2-1.1: ARe-= 7 80k 2 AN 2 BE ARG A 2 > 2016) -

Fig. 2-1.1 The rupture cases and weights of the Muchiliao-Liuchia fault (Hu et al.,

2016).
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Fig. 2-1.2 The logic tree of the Muchiliao-Liuchia fault (Hu et al., 2016).
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Fig. 2-1.3 Duplex interpretation of the Niushan structure (Suppe, 1980).
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Fig. 2-1.4 The cross section with the relocated earthquakes across the Tainan
domain (Yang, 2007).
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Fig. 2-1.5 The cross section and the projected GPS horizontal velocities through
Southwestern Foothills (Hung et al.,1999).
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Fig. 2-1.7 Distribution map of the D90 seismogenic depth at the Muchiliao-Liuchia
fault region (Data from: Wu et al., 2017).
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Fig. 2-1.8 C-C’ and D-D’ vertical sections through the 3D P-wave velocity model and
the relocated seismicity dataset(Camanni et al., 2016).
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Fig. 2-2.1 This project’s rupture cases and weights of the Muchiliao-Liuchia fault.
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Tab. 2-2.1 Long-term slip rate from reference collections for the Muchiliao-Liuchia
fault

10.8~11.6
Pra®, 2T AN BT 9,559~ PNV
Y N 5.4~5.8 (FE=%&*"| 04 | 108 | 11.2 | 11.6
2005 | #EEmHE2 wE 10,147 £ 30 B)
Mo Lo | BEETFHEER - 4 2 _ H1F s 12.5~12.8
2006 or T 6.3~6.4 v |@Er e 30 B) 0.25| 125 | 12.65 | 12.8
j 7.2~15.2
2 |8 PES LIRS e . oo hE
mzo;o g o *?L 36~76 | 1y |(+ L4*i|025| 72 | 112 | 15.2
* 30 &)
4.4~7.1
2B L '*”néjﬁﬁ'/—f‘-/ = v s L
**‘;(;’f‘s fr?{;fwﬂ T 30-46 (Bmfs* e 01| 44 | 58 | 7.1
U 30~55 3)
o 5 9.7 | 11.0 | 124
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#2220 A F-2 TR BB B S HEEES (BRI E > 2019)
Tab. 2-2.2 Slip deficit rate for the Muchiliao-Liuchia fault by model inversion (Ching
et al., 2019

I
A | Vi 8.5 6.5 1.8 5.6
-7 T | 85+ 0.0 33 £ 16 0.8 £ 0.5 3.3
a7 ks
§ A 8.5 0.3 0 2.9
EE (0.20) (0.40) (0.40)

Tab. 2-2.3 The estimated magnitude for each rupture case of the Muchiliao-Liuchia

fault
Wells and Coopersmith, Yen and Ma,
e . TR oA [1994(BL A & fi-ARAERE Th5Y) [2011(RLH B A -
! £ ’;’ﬁﬁ‘ : A& o A M :
AE*E ] m) B (km) | (km2) (Mw) SACH AR
-0 v g +0 (Mw)
Al»5E | 13 |z 0.4km» 74 45° |29.5| 384 | 6.4 6.7 7.0 6.6
B| =7 | 22 |#FA&49km> 4 17" |1295| 649 | 6.6 6.9 7.2 6.8
ER 9-9.7km> & 6°
cl x#= | 35 |7 m: " 205[1033| 67 | 7.0 73 7.0
%. i§§§ " _
sl 1 | 1904/04/24 |120.475| 23.375 | 6.1 2
' 1" | 2 | 1927/08/24 | 1205 | 233 | 6.6 | 20
8 8 d fﬁa
3 | 194112116 |120475| 234 | 73| 12 |,
) . .| 4 | 1941/12/16 |120.475| 23.35 | 6.4 0
& prregy g

B 2-23: Ae®-= T TR RBLO U FF B RAT o

Fig. 2-2.3 The Mw=6.0 historical earthquakes’ distribution around the
Muchiliao-Liuchia fault.
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Fig. 2-2.4 The renewed logic tree of the Muchiliao-Liuchia fault.
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Fig. 2-3.1 The recurrence relationships based on characteristic earthquake
distribution for three rupture cases of the Muchiliao-Liuchia fault.
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Fig. 2-3.2 The relationships between magnitude and weighting for three rupture
cases of the Muchiliao-Liuchia fault.
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Fig. 2-3.3 The relationships between recurrence interval and weighting for three
rupture cases of the Muchiliao-Liuchia fault.
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Fig. 2-3.4 (a)The summed magnitude - weighting relationship and (b) the summed

recurrence interval - weighting relationship for the whole logic tree
branches of the Muchiliao-Liuchia fault.
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2241 wIFEF A AT T EA B A B IR (FER E 0 2016)
Tab. 2-4.1 Earthquake probabilities for the Muchiliao-Liuchia fault in the previous
project (Hu et al., 2016)

P BAE 30 # & * 50 & % * 100 # 4
HHEM (Mw) Poisson Poisson Poisson
6.3 =M =75 18.2% 27.9% 46.7%

M = 6.5 17.4% 26.9% 45.3%

%242 A E AT T WA F AP IR
Tab. 2-4.2 Earthquake probabilities for the Muchiliao-Liuchia fault in this project

FH RAE 30 # % 50 # 4 & 100 = 45 &
RHM (Mw) BPT |[POISSON| BPT |POISSON| BPT POISSON
6.4< M =7.4 |31.6% | 222% | 46.4% | 33.6% 69.7% 54.1%

M = 6.5 29.2% | 20.6% | 43.6% | 31.4% 66.7% 51.3%
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3-1 A7i ¥7 Rk S8 L A7
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Bonilla(1975)sh5 % » # 2 BT ARB 2K R 5 6 22 » F e 2 0 R7 {77
LS Hew chp %o LS T MUER B PIRERET 1222 2 716 22 £ B2 BAH
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Fig. 3-1.1 The distribution of active structures in the Chiayi-Tainan region in
southwestern Taiwan (Chen et al., 2004).
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Fig. 3-1.2 The rupture cases and weights of the Hsinhua fault (Hu et al., 2016).
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Fig. 3-1.3 The logic tree of the Hsinhua fault (Hu et al

., 2016).
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Hec2 & (2007) @k RARIFTHESRT  ACEEINIERADT>SF > T
TREERE ERFDF G B SRITRHER  4oR 314 T 0 AP E AR
FAriveTk 2B & R AP FSEA o 1345 1900~2015 £+ RiFR A F 26 (K 3-1.5)

BORAT R 15 D FER T o
ﬁmﬂéiﬁ’ﬂ%@&*ﬁ%éﬁ@&’%ﬂ%%a&,@ﬁﬂ

) B ?’;}:’J.f#se s T LY H\réviﬁ‘ﬁ?ﬁf L2 14 70~90 & iF
B+ R RFRF 10~1522 -

d 2HITH A F
SR OBTTATIETR G B
= BERAEE  FRR ST F

B4

£ 31130 8TE AP e LR AR U Li(FER E > 2016)
Tab. 3-1.1 Parameters and references (methods) for the fault geometry of the

Hsinhua fault (Hu et al., 2016)
A = e "4 R
M L% > 2011 4 % AR -

7% > 199852002 § | . . .. T

N et o004 | RWRM | RISRIEE
el

§ 8% % > 2004 T gy -

Ame 93528
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Fig. 3-1.4 The shallow seismic profiles across the Hsinhua fault (Lin et al., 2007).
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Fig. 3-1.5 The seismic depth distribution from the seismicity statistics (the period of
1900~2015) at the Hsinhua fault region.
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Fig. 3-1.6 Distribution map of the D90 seismogenic depth at the Hsinhua fault region
(Data from: Wu et al., 2017).
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3-2 BAEHH] A7
A F AT BT A BRI AT 0 PR AT
FriCETR Z BB N B R ERAR R 0 KRR A AL BE 0 A S ATV Sk & a3
HgWE SRR 1222 5B ;A0 Bgfr/é;i;‘&ﬁliﬁféfl y ER 24208 5 APt FesE pl
2B R R RS A RN BN AR TR A SN > ST REAES
A(0.7) » B(0.3) -

Fricerk Ao g 3-1-2 &2 0P > MAZBHAFRER T MARELIHR® ¥
fi 4 5 70 2(0.2)~80 B (0.6)~90 B (0.2)  BLAFAREEH* ¥ A F 5 1022
(0.2)~ 125 2~ 2(0.6) ~ 15 22 (0.2) -

FICETAZ A B EFAFTRATF T EHE - 23 E V74T A REE (2019) T4
RER BB T 5 -2 2 BRI T LA TR A F R (3/4))
Bk ELATESE o ) RV N m (P ,ﬁf DEFNODE ¢t - i 373 BLOCKS %
Baseline Inversion & &= jZ4v » W o = FAHA| F FEIIZ 5% L A R ATV ¥
BT HaEEE ST R 5 5.1 mmlyrs R L 147 mmiyr > T3aL 8.9 mmiyr e %
321 ZATETE RSB EF R LEE > AP E RS R CBEMELEL TR 5.1
mm/yr (0.3) ~ ¢ & 8.9 mml/yr (0.4) ~ + % 14.7 mm/yr (0.3) -

AT 2BV e BARBR A~ Wells and Coppersmith (1994)% Yen
and Ma (2011)z %7k A " o A REREZ 5% 254 > 2 ¢ % Wells and
Coppersmith (1994)z_ &% X £ 5 + T2 & & > 4 3-2.2 #r7 5 1% BiEH? Borfk
B2 A Er RERH -

R ek iT- I F2APFFET 7~ 1946 #RTi4 RO 5 G S ATV BT IS 6
o8 R 24 (RPEEE - 1947) Flpt g BPT il G -

FriCeTR L & ERE L oA fie { T2 BHENACR) 3-2.1 fror o

# 321 AT ETR AR BB IR ESF(F WE F > 2019)
Tab. 3-2.1 The slip deficit rate of the Hsinhua fault by model inversion (Ching et al.,
2019

R 21.8 21.1 1.2 14.7
j;'é] 235 | 186 + 1.6 9.1 + 6.0 0.4 + 0.4 8.9
TR 15.4 0 0 5.1

b (0.30) (0.35) (0.35)

29



F 3-2.2 0 AT TR 2 LR E B R BARESGE
Tab. 3-2.2 The estimated magnitude for each rupture case of the Hsinhua fault
Wells and Coopersmith, Yen and Ma. 2011
A LR |8k 4 | AER| TR |64 |1994FH & f-RE0H 5 5Y) T f*&ﬁfﬁp& )
FE(km)| (&) | (km) | (km) |(km?) (Mw) o

-0 ¢ g +0
A 12 80 12.5 12.7 | 152 6.0 6.2 6.4 6.2

B | 24 80 12.5 127 |305| 6.3 6.5 6.7 6.5

fE  EEEE EEEs  RRRE R RAAE
2T = (J—E—) (km) ETE(MW) ?E’—_?—:(mm/yr) matER
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Fig. 3-2.1 The renewed logic tree of the Hsinhua fault.
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Fig. 3-3.1 The recurrence relationships based on characteristic earthquake
distribution for each rupture case of the Hsinhua fault.
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Fig. 3-3.2 The relationships between magnitude and weighting for two rupture cases
of the Hsinhua fault.
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Fig. 3-3.3 The relationships between recurrence interval and weighting for two
rupture cases of the Hsinhua fault.
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Fig. 3-3.4 (a)The summed magnitude - weighting relationship and (b) the summed

recurrence interval - weighting relationship for the whole logic tree
branches of the Hsinhua fault.
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FATI ST R XU ETR R R 2 B0 0 FARB65 ) o RS RM O Ra F AT
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Tab. 3-4.1 Earthquake probabilities for the Hsinhua fault in the previous project (Hu

et al., 2016)
Bk BB 30 & 5 50 & 5 100 # 4 &
HHM (Mw) BPT BPT BPT
6.0 =M = 6.9 0.1% 0.2% 1.0%
M = 6.5 0.1% 0.2% 1.0%

# 3-42: AP FATIC SR B A WITR
Tab. 3-4.2 Earthquake probabilities for the Hsinhua fault in this project
P RAE 30 & 5 50 & # & 100 & # %
M (Mw) BPT [POISSON| BPT |[POISSON| BPT |POISSON
6.0= M =6.9 49.5% 32.6% 65.5% 47.0% 84.4% 68.9%
M = 6.5 9.6% 6.8% 14.0% 10.3% 20.7% 16.4%
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Fig. 4-1.1 A rupture model of the Houchiali fault system (modified from Cheng,
2002).
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Fig. 4-1.2 The logic tree of the Houchiali fault (Hu et al., 2016).
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Fig. 4-1.3 Seismic section across Tainan anticline (Pan, 1968).
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Fig. 4-1.4 (a) Structural map of southwestern Taiwan. (b) The A-A’ geological cross
section (Lacombe et al., 1999).
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Fig. 4-1.5 The left part is a structural map located in southwestern Taiwan; the right
part is the B-B’ balanced cross section (Huang et al., 2004).
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Fig. 4-1.6 The W-E direction structural cross section at Tainan city and its eastern
region (Chen et al., 2004).

37




\ i i
| P LR
A HRHE PHEH HEATH MM A

o I MENE TEEE SOLPEONTE  HNE
o‘"‘- 1 L= L= L=
=1
—— L g bR LA
10— FEit s L
—— BEELE S AT (b BT RS
——ﬂg-ﬂiiﬁﬁ
- -~ {fE TN
20 T T T T
20 40 6l 80 km

Bl 4-17: 7 a3k Fx F3le B (M2 L% >2011) -

Fig. 4-1.7 The geological cross section of southwestern Taiwan (Chen et al., 2011).
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Fig. 4-1.8 Regional geologic map of Tainan area and seismic reflection profile D5
(Le Béon et al. 2019).
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Fig. 4-1.9 Geological schematic model across the Tainan tableland, southwestern
Taiwan (Le Béon et al. 2019).
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Fig. 4-1.10 This project’s fault geometry setting of the Tainan-Houchiali fault system.
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Fig. 4-1.11 The seismic depth distribution from the seismicity statistics ( the period of
1900~2015) at the Houchiali fault region.
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Fig. 4-1.12 The structural cross section, seismic depth, and Vp velocity structure
profile of southwestern Taiwan (Chen, 2016).
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Fig. 4-2.1 This project’s rupture model of the Houchiali fault system.
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Fig. 4-2.2 4C ages and sedimentary paleo-environments based on boreholes drilled
on and around Tainan Tableland(Le Béon et al. 2019).
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Tab. 4-2.1 The slip deficit rate of the Houchiali fault system by model inversion
Ching et al., 2019
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Tab. 4-2.2 The estimated magnitude for each rupture case of the Houchiali fault

system
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Fig. 4-2.3 The renewed logic tree of the Houchiali fault system.
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Fig. 4-3.1 The recurrence relationships based on characteristic earthquake
distribution for rupture model A of the Houchiali fault system.
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Fig. 4-3.2 The recurrence relationships based on characteristic earthquake
distribution for rupture model B of the Houchiali fault system.
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Fig. 4-3.3 The relationships between magnitude and weighting for two rupture
models of the Houchiali fault system.
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Fig. 4-3.4 The relationships between recurrence interval and weighting for two
rupture models of the Houchiali fault system.
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Fig. 4-3.5 (a)The summed magnitude - weighting relationship and (b) the summed
recurrence interval - weighting relationship for the whole logic tree
branches of the Houchiali fault system.
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e M BPT i3 5 B 18 7 2 #7A & stk % 30°50 2 100 £ chaf 4 51U rd # R
Bk AT B MTA K SiBts - :@»4 PER L ~ 1862 & > 3% BPT H5N i (7321 o

2441 557 LR A ATIFRTEITR LSS ALEER LT A 2016 £ o

24-42 5157 2 WA A BPTHRN 2 /2 %% » A2 pFF 5 & < 2019 & >
@Ik %k30% ~50#2 100 £ 4 B RERAHE57~7.1 2 5 5 38.19% - 52.6% %
72.0% ; B 4 ¥ BAERB 6.5 P2 % 5 249 - 3.8%% 6.6% ° ¥ 12 POISSON
Bt E2 8% @A £30# 50 %2 100 &% 4%;34&#&%;5.7-7.1 ERE
22.69% +33.9% % 53.6% ;% 4 ¥ REAH6.5 11 2 ¥ L 1.79%2.8%% 4.9% -

FIfE 0 BUTR AR ETA R R S 0 4 MBC6.5 b ehk BRI
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AEH ST LUTR KGR REE M Tt A R 6.5 00 g E Mo

#4401 PR E T LT A2 BRI (A ¥ 0 2016)
Tab. 4-4.1 Earthquake probabilities for the Houchiali fault system in the previous
project (Hu et al., 2016)

Py R2AaE 30 &£ % 50 & ¥ % 100 & #% %
RBM (Mw) BPT | Poisson BPT Poisson BPT Poisson
6.1~7.5 17.6% 12.0% 26.8% 19.0% 44.3% 33.2%
M =6.5 12.8% 9.4% 20.2% 14.9% 35.0% 26.6%

0 4-42 AP F 187 LEE KRB A BT R
Tab. 4-4.2 Earthquake probabllltles for the Houchiali fault system in this project

Py RAE 30 # % ¢ 50 & # 100 & #% &

FHM (Mw) BPT | POISSON| BPT | POISSON BPT POISSON

5.7= M =7.1 | 38.1% 22.6% 52.6% 33.9% 72.0% 53.6%

M = 6.5 2.4% 1.7% 3.8% 2.8% 6.6% 4.9%
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Fig. 5-1.1 The rupture case of the Tsochen fault(Hu et al., 2016).
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Fig. 5-1.2 The logic tree of the Tsochen fault (Hu et al., 2016).
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=4
Fig. 5-1.3 The C.G.S. Hsinhua geological map sheet and C-C’ cross section
(modified from Ho et al., 2005)

[# & (TsoChen)

Bl 5-1.4 0 4%k 3 & BRI TR (M3 > 2007) o

Fig. 5-1.4 The shallow seismic profile across the Tsochen fault (Chen, 2007).
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Fig. 5-1.5 The seismic depth distribution from the seismicity statistics (the period of
1900~2015) at the Tsochen fault region.
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Fig. 5-1.6 This project’s fault geometry model of the Tsochen fault.
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Tab. 5-2.1 Slip deficit rate of the Tsochen fault by model inversion (Ching et al.,
2019)

R 6.2 7.8 2.7 5.6
;;f;‘ x4 | 46+ 08 3.0 + 24 0.7 + 1.0 3.2
=R 3.0 0 0 1.0

i (0.40) (0.40) (0.20)
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% 5-22 1 ZAE%TR LB AT R
Tab. 5-2.2 The estimated magnitude for one rupture case of the Tsochen fault.

Wells and Coopersmith, 1994 v d Ma. 2011
S04 |BA | LA | EA (AL 6 | @A goREw B | DR RN
aqi | ® e | em) | (m) [km)| (2) | (km2) (Mw) f‘M' R
-0 v f_Ev; +0 ( W)
24| A | 20 | 11 |11.2]| 80 | 223 6.2 6.4 6.6 6.3
BE  EEWR  EEER WREE BIE RHBB
Pt =i () (km) 1RE(Mw) R Mmm/yr)  HEHE

Wells and Coppersmlth 19

© 6.2(01)
6.4(0.3) 3.2 \ [ PoissonfZ 1t |
) . 66(01) /o&
VYen and Ma, 2011 Yen and Ma, 2011 2011 2

- 6305

Bl 5-2.1: 24087k { FTRIERH(ATR 7 1 & ~RA ~ R FHE K)o

Fig. 5-2.1 The renewed logic tree of the Tsochen fault.
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Fig. 5-3.1 The recurrence relationships based on characteristic earthquake
distribution for one rupture case of the Tsochen fault.
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Fig. 5-3.2 The relationships between magnitude and weighting for one rupture case
of the Tsochen fault.
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Fig. 5-3.3 The relationships between recurrence interval and weighting for one
rupture case of the Tsochen fault.
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Tab. 5-4.1 Earthquake probabilities for the Tsochen fault in the previous project (Hu
et al., 2016)
P BAE 30 & % ¥ 50 & % & 100 # % %
M (Mw) Poisson Poisson Poisson
6.1 = M =6.7 4.4% 7.2% 13.6%
M = 6.5 0.7% 1.2% 2.3%

%542 kit 4 24

Tab. 5-4.2 Earthquake probabilities for the Tsochen fault in this project

TR 4

P RAE 30 & # % 50 & # % 100 # 4% %
M (Mw) Poisson Poisson Poisson
6.1= M =6.7 12.0% 18.8% 32.9%

M = 6.5 2.3% 3.7% 6.7%
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Fig. 6-1.1 The rupture cases and weights of the Hsiaokangshan fault(Hu et al.,

2016).
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Fig. 6-1.2 The logic tree structure of the Hsiaokangshan fault (Hu et al., 2016).
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Fig. 6-1.3 A cross-section of shallow borehole transects illustrates a sequence of
tidal flat, estuarine, and fluvial deposits folded across the Hsiaokangshan fault zone
(Chen et al., 2010).
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section (modified from Lin, 2013).
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Fig. 6-1.7 Distribution map of the D90 seismogenic depth at the Hsiaokangshan fault
and the Chishan fault region (Data from: Wu et al., 2017).
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Fig. 6-2.1 This project’s rupture model of the Hsiaokangshan fault.

2621 ) §OLETE AR ABIE S RE S (BRI E > 2019)
Tab. 6-2.1 Slip deficit rate of the Hsiaokangshan fault by model inversion (Ching et
al., 2019

R 8.7 17.2 13.1 13
jj; 21 | 87 + 00 128 + 2.2 6.7 + 32 9.2
- 3 8.7 8.4 0.3 5.8

W (0.35) (0.30) (0.35)

% 6-22: ) p L ETR ABHEERETE
Tab. 6-2.2 The estimated magnitude for each rupture case of the Hsiaokangshan
fault.
Wells and Coopersmith, 1994|Yen and Ma, 2011

A& R S B i TR e | BASH-REEH RS | (BH G R
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-0 viE +0 (Mw)
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R O- 4 45
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Fig. 6-2.2 The renewed logic tree of the Hsiaokangshan fault.
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Fig. 6-3.1 The recurrence relationships based on characteristic earthquake
distribution for two rupture cases of the Hsiaokangshan fault.
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Fig. 6-3.2 The relationships between magnitude and weighting for two rupture cases
of the Hsiaokangshan fault.
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Tab. 6-4.1 Earthquake probabilities for the Hsiaokangshan fault in the previous

project (Hu et al., 2016)

P BT 30 & F 50 & 5 % 100 # 5
RHEM (Mw) Poisson Poisson Poisson
59 =M £74 7.4% 11.9% 22.0%

M = 6.5 3.6% 5.9% 11.2%
206420 A E L L ECA S 2 B

Tab. 6-4.2 Earthquake probabilities for the Hsiaokangshan fault in this project

P BAE 30 & % % 50 & #% & 100 & #% %
RHEM (Mw) Poisson Poisson Poisson
6.0= M =7.3 11.8% 18.4% 32.1%

M = 6.5 4.9% 7.8% 14.2%
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Fig. 7-1.1 The rupture cases and weights of the Chishan fault(Hu et al., 2016).
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Fig. 7-1.6 The geological cross section of southwestern Taiwan (Chen et al., 2011).
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Fig. 7-2.1 Regional geologic map around the Chishan fault (Chen et al., 2005).
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Fig. 7-2.2 The investigation results of southward extension from the Chishan fault.
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Fig. 7-2.3 This project’s rupture model of the Chishan fault.
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Fig. 7-2.4 Dashe A profile of the collection from boreholes’ logging (Chen et al.,
2012)
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Tab. 7-2.1 Dashe A profile borehole data and uplift rate (Chen et al., 2012)

# 7 #* A~ 2E(e ) | T E(yr BP) | 352 & F(mmlyr)

KH92-G02 | & H 7k 14.2 7270-7460 2.440.7
oAy 7.3 5050-5310 3.4+0.4

KH92-GO3-F == 118 7670-7830 3.410.8
oAy 6.75 4840-4870 3.4+0.3

KH92-GO3-E s 10.5 8180-8380 3.9+0.8
= 7.2 4840-4870 4.0+0.3

KH92-G03-D = oy 15.1 7970-8150 3.4+0.9
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% 722 FLEEFAF BRI RE LS (FRIE > 2019)
Tab. 7-2.2 The slip deficit rate of the Chishan fault by model inversion (Ching et al.,
2019

25 10 59 12.3 9.4
ey | 2| 88208 17 £ 21 67 + 2.8 5.9
TN 7.6 0 1.1 2.9

Wt (0.35) (0.30) (0.35)

F7-23: LR AR H T 2 REE

Tab. 7-2.3 The estimated magnitude for each rupture case of the Chishan fault.

Wells and Coopersmith, 1994|Yen and Ma, 2011
A £ R Gk B TR A | AR AN | (A -
% [(km) (km) | (km2) (Mw) %3
-0 voiE +0 (Mw)
A 30 [ #0124 35 R 519 6.5 6.8 7.1 6.7
B 41 | 7gR 1-3 22 > ¥4 60 &[17.3] 709 6.6 6.9 7.2 6.9
C 71 [(#R 3-12 22 > 14 60 B 1228 | 6.8 7.1 7.4 7.1
Cili] A = R E R RHIER
235 =i i R 410 (Mw) EFE(mm/yr) mEtE
T FIE0-6 km, {ifsese) Wells and Coppersmith, 1994 R
F£6-13.5 km, fi835° | 2 6.65 3{061% | & 26
C OEED- o 16.8 (0.3)
Ao |+ 7101) |
~ ?%%3_11'5 km_ﬁf@"lﬂ‘{ ._Y(‘n_and Ma, )(HL
v_::.tt%.oa km, /307 6.7(05) |
FE3-12 km 1Af60°)
" %[E0-6 km, HME5° Wells{andCoggersmith 19\94 A 26
o #6135 km, tim3se | cﬁ%-ﬁé(ag(?@l%) &/
- REO-Lkmiam3s| | 15:7201) | 423 53 | [PoissonfE

| FE1-3 km, ffiE60
| FE3-11.5 km, @407
EEO0-3 km, M8m30°%

A 3-12 km, 5 560°)

_Yen_and Ma 2011__
6.9 (0.5) |

o | [E26-13.5 km, ffif735° E';?ESYSI(?O%) |
#EE0-1 km, 8535 +a 74 (O.i)

#E1-3 km, B/m60
#E3-11.5 km, 0840

" %[E0-3 km,f#F730°
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Fig. 7-2.5 The renewed logic tree of the Chishan fault.
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Fig. 7-3.1 The recurrence relationships based on characteristic earthquake
distribution for three rupture cases of the Chishan fault.
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Fig. 7-3.2 The relationships between magnitude and weighting for three rupture
cases of the Chishan fault.
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Fig. 7-3.3 The relationships between recurrence interval and weighting for three
rupture cases of the Chishan fault.
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Fig. 7-3.4 (a)The summed magnitude - weighting relationship and (b) the summed

recurrence interval - weighting relationship for the whole logic tree
branches of the Chishan fault.

T4 FRBF2HE

AEFABRHTEL L RAFTREDE > BT 85— 2 ¥ 2 2B >
o BPT #0582 B L %7k A % 3050 2 100 & o3 4 5% » 38 L ST R B ts - 0
ARG R Fpt A Poisson B3N B (TR o

2741 SELETE B IFET E TR LR, AB R LT & 2016 £ 0w pE A
4 3 * POISSON #5588 (73812 o

% 7-42 L3EL%TK Poisson W iRz Bk ACE R L £ 2019 & 0 K %
30 & ~50 &% 100 £ 4 ¥ BAERH6.5 1 P2 K 5 11.49% ~ 17.9% % 31.6% -

AP EPFFOIRETEER AL RE LAV ES YL RERLIR AL ¥
SR GRS DA SR LT A F S R T R

2741 PFEEMELEE S4B R (F1ER E 0 2016)
Tab. 7-4.1 Earthquake probabilities for the Chishan fault in the previous project (Hu

et al., 2016)
Pk RAE 30 +# 4 50 & 4 & 100 & % &
2HM (Mw) Poisson Poisson Poisson
6.3 =M=77 3.3% 5.4% 10.4%
M = 6.5 3.2% 5.2% 10.1%

o 7-42 0 AP FF LT B 4 BT E
Tab. 7-4.2 Earthquake probabilities for the Chishan fault in this project

P RAE 30 & % % 50 & # % 100 & # %
H2HM (Mw) Poisson Poisson Poisson
6.5 M £75 11.4% 17.9% 31.6%
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Fig. 8-1.1 The rupture cases and weights of the Chaochou fault(Hu et al., 2016).
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Fig. 8-1.2 The logic tree structure of the Chaochou fault (Hu et al., 2016).

{90 km)l

85



8-1-2 ¥k % (> 3+ %  #7)

B Pl F206 > B PV ETA K 60~70 B > bldepe ¢ L% (2011 2012)
BOFe o 0Tk o & 5 62 A (] 7-1.6) » Wiltschko et al., (2010)31] & R & 7 i
4k 11 & 5 65 & (W] 8-1.3) «

¥l 8-1.4 5 Chengetal. (2012)z Y120 2 Y100 & & BifA A~ * 316 - 3|6 B
Bor i METE (CR)T 2355 3+ RO G VEE B B LRSS > 2 RFA
#2021 -

RED-BEFELEOTHE PAIEE SR A B R SR A

g

Wo— PEELE '”m’?é] 2 A THREREZE0R AT E0RMEEILRA B EE BIRER
ARG AR R T RV ETR M & B ) 50~70 B S 60~80 B o fEE R
€7 60 & (03)~70 % (0.4)~80 & (0.3)cip-erk 2 ph 2 iFR R AT LE D FFE
2ok RAFAEER L 1522 (03)-17522 (04)-2022 (0.3)-

Pre-
Micctme Miccene  Pliocors  Pleisiocens

Bl 8-1.3: - #d =%k e FL§3 e Bl(Wiltschko et al., 2010) -

Fig. 8-1.3 The B-B’ balanced cross section located in southwestern Taiwan
(Wiltschko et al., 2010).
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Fig. 8-1.4 Vertical cross-sections of P-wave velocity along profiles from (a) north
(Y120) to (b) south (Y100) sections. Black dots indicate relocated
hypocenters(Cheng et al. » 2012).
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Fig. 8-1.5 Grid nodes (crosses) and earthquakes (open circles). Inverted open

triangles denote permanent stations of the Central Weather Bureau Seismographic
Network (Cheng et al., 2012).

n
o

>
N

Depth (km)

)

[}
o

5.2 km/s

Depth (km)

Cluster deeper than 20 ki =

Vp (km/s) Distance (km)

3 4 5 6 7 8

Bl 8-16: c#d e %P /Jiﬁ)ifi&lg LA o '%’1 Tﬁlé%'\iaﬁgﬁ%@
A7 E >+ Bl E-E2 FF’mLEET# 2@ % B ZRAE A F (Camanni
et al., 2016) -

Fig. 8-1.6 E-E’ and F-F’ vertical sections through the 3D P-wave velocity model
and the reocated seismicity dataset(Camanni et al., 2016).
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Fig. 8-2.1 The topographic profile across the scarp of the Chaochou fault and the
picture of this scarp (TEM, 2014).
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Tab. 8-2.1 The slip def|C|t rate of the Chaochou fault by model inversion (Ching et al.,

2019
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¥R e SR

(c)d5n s

» 2019)

R 7.6 7.3 13.9 9.6
i o
€4 T | 54 + 1.1 25 + 24 55 + 4.2 4.5
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Tab. 8-2.2 The estimated magnitude for each rupture case of the Chaochou fault

Wells and
sk | A | £B | E®R | TR | e | G Cfggfrfm'th' Yen and Ma,
tAe | F2 | (km) | (km) | (km) | (B) | (km2) (5 ) 2011(5 7#)
-0 PE | +o
A 44 17.5 18.6 70 819 6.7 7.0 7.3 6.9
B 60 17.5 18.6 70 1117 6.8 7.1 7.4 7.0
C 30 17.5 18.6 70 559 6.5 6.8 7.1 6.7
#1 N D 46 17.5 18.6 70 857 6.7 7.0 7.3 6.9
Lﬁ%% E 74 17.5 18.6 70 1378 6.9 7.2 7.5 7.2
F 90 17.5 18.6 70 1676 6.9 7.2 7.5 7.3
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AEELBATEZE ERAFTRPERE  BF 8 K-
fe 1 BPT Hi538 s Bp 81k A % 3050 2 100 & ez 4 55 > o
ARG Adr s TR At E E* Poisson HoViEAIER o

8-41 L etk BRI R TR R R AR E R A § < 2016 £ 0w pF B
% @ * POISSON #8737 % o

% 8-4.2 Ly ¥tk Poisson - iR 2 Bk AR L F & 2019 &> (B I A
X30# ~50#2 100 # %4 = RERO65 2 W53 2.SA ~4.2%% 8.1%

A EWFE DRI ET A R LHE S o

%841 BB EPEE B4 BF TR (FEA S > 2016)

Tab. 8-4.1 Earthquake probabilities for the Chaochou fault in the previous project
(Hu et al., 2016)

P BAE 30 & #% & 50 & % % 100 & #% %
M (Mw) Poisson Poisson Poisson
65 M < 78 2.7% 4.4% 8.6%
%842 AP F R NERF AP IR

Tab. 8-4.2 Earthquake probabilities for the Chaochou fault in this project

B s %—ﬂ% 30 & # % 50 & # % 100 & #% %
H2HM (Mw) Poisson Poisson Poisson
6.5 M £7.7 2.5% 4.2% 8.1%
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Fig. 9-1.5 T2933 tomographic models with relocated seismicity across southern
Taiwan (Mclintosh et al., 2013).
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region (Data from: Wu et al., 2017).
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Network (Cheng et al., 2012).
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i#'s DEFNODE ¢t » 373 BLOCKS 2 Baseline Inversion 3 & i v » vt g %
923 Z EF Tk A BB ES 2 8% o

LT R AV e RRR & ~ Wells and Coppersmith (1994)% Yen
and Ma (2011)z 7k A "7 6 M+ RAERZ S5% 254 > 2 ¢ % Wells and
Coppersmith (1994)z 8 £ 5 + T2 A4 > % 924 %77 5 ¢ AT 4 p RER

e

r—%]:'{é %]ﬁxt"/l‘—— LB B R e TRt Er Poisson ﬁ‘i\@f”f?‘:fé o
B4k & & B E A e { 372 BB R 9-2.3 #77 o
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Fig. 9-2.1 (a)Geologic map of the Hengchun Peninsula. (b)Fongkang geologic profile
shows uplifted Holocene coral reefs with vertical deformation rates (Chen et al., 2014).

R A B C
& 28km  23km  51lkm
#wE 04 0.4 0.2

B 9-2.2: AP F P F Uk A BB o /s R A58-p ¢ B0 2(2012) -
Fig. 9-2.2 This project’s rupture model of the Hengchun fault.
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Tab. 9-2.1 Long-term vertical rate from reference collections for the Hengchun fault

542 Sk 28 452 i & (mmlyr)
5.3~6.3(;% )
Chenand Liu, | #FfF & > 1 & ZP®HE 6.1~6.9( % * i)
1993 Cl4 =z & 3.4~3.8(% 7 )

3.8-4.3(%)

g 2 pwil Cl4 T &
ok e

Fep p e s > Bz g

e L% > 2006 5.9+0.1(;% r)

#e L% > 2010 SR 4280 2(¥H &
f K b i
v € AR 215 1 ~1 (7 2% #7H)
A 2012 . 0.3 (* &)
3 AR '
3 AHEE I B 1.5 (+ #)

3.4+0.4 (k¥ F)
42413 (73 v ¥ %)
5.7+1.2 (3 % %)

FAs B dtih & K2 £
a4 g

< L% > 2014

# 922 Ehurk 2FHEFHE > ZFESE T[0T @ F/sin(PE 4 )]/sin(F# &)
Tab. 9-2.2 Calculated net slip rate based on vertical uplift rate, fault dip and rake for

the Hengchun fault
L3 FHd S| i FHE | EFBE S
(mmiyr) (&) (&) (mmiyr)

70 1.8

60 60 2.0

50 2.3

1.5 70 1.7
75 60 1.8

50 2.0

70 8.5

60 60 9.2

50 10.4

6.9 70 7.6
75 60 8.3

50 9.3
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% 923 EHUTA BRI EE FHESFF KI F 0 2019)
Tab. 9-2.3 Slip deficit rate of the Hengchun fault by model inversion (Ching et al.,
2019

Ly 7.4 23.1 21.0 17.2
Ljr v | = | 7400 123 + 54 100 + 55 10.0
TR 7.4 1.5 0 3.0

e (0.30) (0.35) (0.35)

Tab. 9-2.4 The estimated magnitude for each rupture case of the Hengchun fault

Wells and Coopersmith, 1994 Vi d Ma. 2011
sk (B Ea e (T |Fe| g | (BAGERENGS) (m;“;%_%ggw_“)
LA | % 2| (km) | (km) [(km) | (&) | (km2) (Mw) M) o

-0 v +0 (Mw)
15 [17.3] 60 | 485 6.4 6.7 7.0 6.7
A | 28 | 20 |120.7| 75 [ 580 6.5 6.8 7.1 6.8
25 [25.9| 75 | 725 6.6 6.9 7.2 6.9
Bt 15 117.3] 60 | 398 6.4 6.7 7.0 6.6
Lﬁ};é] B 23 20 120.7| 75 | 476 6.4 6.7 7.0 6.7
25 [25.9| 75 | 595 6.5 6.8 7.1 6.8
15 [17.3] 60 | 883 6.7 7.0 7.3 6.9
C 51 20 120.7| 75 [ 1056 6.8 7.1 7.4 7.0
25 [25.9| 75 | 1320 6.8 7.1 7.4 7.1
EffE =S ETEEE WREE R R BEBE
=t B4 () (km) RE(Mw) JEMmMYr)  HEHE
) \ o Wellf and Coppersmith, 1994@'_);\ ?
e 1 gfg%}lﬁ A 6.05 |
©04) A28 L0240 75 ‘—[ 20 “ W;;:cli(&al)w @@ 104
ey 15— 25 | 6805
) ] _ Wel\? and Coppersmith 1?946'3;\ 17
' i o /\? XL g;‘gg%g %‘4) 6.05  [PoissoniEx|
E = 8:23 04){ s ‘ 20 ’Yean;g(ISI.a]:)ZOII (0.& -W
[E | (0.@ 75 — 25 | 6.7(0.5) |
— _' L’ Wells@nd Coppersmith, 1994@5\ | 1.7
© 6.8(0.1 ,
*0 _J—1 =i 7.1%0.3; é 6.05
| [ . 74(0.1 —
L e et N 104
B — 5 7005

Bl 9-2.3 : fo % #7k L ATRAER(LATA 7 0 BANS ~ B R0 B F) o
Fig. 9-2.3 The renewed logic tree of the Hengchun fault.
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Bl 9-232 j5% 4k BIBHT #5108 BA 2 5 BA L 44 B E 49 03t
$w32p3ﬁﬁﬂi*7%ﬁ%i9#¥]ﬁﬁ&ﬂﬁﬁAu%ﬁGS BEHRE
BAKN B IURK 6T 2 HEES AN C AR T702 712 EES - 50
Bk BHAGE28  BO933L3BBATE 2L RRFFEBERF- LA, T -
%BﬁmﬂﬁQ%fMLﬁiﬁmW ﬂﬁ934(m)15%%%%ﬁﬁiﬁﬁ
Bl P %0 RS T RET-EE 48 TEr B 934 (b) 2 B4k » RRFR
IR - E ~ % B -
g B | BE A g BEY | CE g RN

5
Char. EQ Mw= 6.4~ 7.2 Char. EQ Mw= 6.4~ 7.1 har. EQ Mw= 6.7~ 7.4
4 b= 0.695 4 b= 0.695 44 b= 0.695
(Slip rate= 1.7, 6.05, 10.4 mm/yr Slip rate= 1.7, 6.05, 10.4 mm/yr lip rate= 1.7, 6.05, 10.4 mm/yr
34 3 3

&  Observed ault B
Char. EQ. Model

@ Observed ault A
———Char. EQ. Model

@ Observed ault C
———Char. EQ. Model

Cumulative Annual Number, log
o

Cumulative Annual Number, log
(=]

Cumulative Annual Num ber, log
o

(Fault Area= 485, 580, 725 km?)

- (Fault Area= 398, 476, 595 ka)

. T T T T Bl T B T T T T

23 4 5 6 7 & 9 2 3 4 5 6 7 8 9 23 4 5 6 7 B 9
Magnitude, Mw Magnitude, Mw Magnitude, Mw

(Fault Area= 883, 1056, 1320 km?)

Bl 9-3.1: f5 % ¥k & AL E 2 # Ak BAES -

Fig. 9-3.1 The recurrence relationships based on characteristic earthquake
distribution for each rupture case of the Hengchun fault.

A B
014 0.14
01z 012
01 01
. 008 . 008 4
006 - = 0.06 7
0.04 0.04 +
0.0z + 0.02 +
0 - o
64 &5 66 67 6.8 6.9 7 71 7.2 73 74 75 64 65 6.6 6.7 6.8 69 7 7.1 72 73 74 75
Mw M
C
0.14
0.1z
0.1
. 008
= 0.06
0.04
0.02
o -
64 65 66 67 68 69 7 7.1 72 73 74 75
M

F9-32: fZhui SMAMHT 2 RHITHEE LS+ Bl o Hihh 5 3 RN S0 &
gﬁﬁﬁk\ [T I L £ ‘fr’ °

Fig. 9-3.2 The relationships between magnitude and weighting for three rupture
cases of the Hengchun fault.
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Fig. 9-3.3 The relationships between recurrence interval and weighting for three
rupture cases of the Hengchun fault.
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Fig. 9-3.4 (a)The summed magnitude - weighting relationship and (b) the summed

recurrence interval - weighting relationship for the whole logic tree
branches of the Hengchun fault.
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&ﬁ@ﬁﬁﬂiﬁf#%ﬁﬁﬁwﬁﬁﬁ’%fiﬁw x%%%i
W BPTH AR EE L% 4 & 3050 2 100 & th3 4 8% > |55 8¢
2REF L AR Fp ﬂ\?%&’* Poisson 5% i& (7355 o

2041 EHEAETIFEIETRLI SR o LIPER LT & 2016 & B FE
F %4 POISSON #H5V i (72015 o

% 9-4.2 L 154 ¥k Poisson -5 iR 2 Bk oA B R L § & 2019 &> (B I A
X 30 #£-50 & 2 100 & % 4 + BER 4 6.4~7.5 2 Jﬁﬁ—,,1137/~212/1 36.0% ;
AKX 30&50#2%2 100 &% 4+ ZERH 65 0 F2 55 13.2% ~20.5%% 34.9
94 o

AFEFWIFFUDRESATR A R G AT HEFH R F 4 M & (dip=60,
75 B)E 45 & (rake=50~70 B ) 5 o FlpiE 45 iE 5 B 0 A

2941 wHEFIESWAFABITR(EF A X > 2016)
Tab. 9-4.1 Earthquake probabilities for the Hengchun fault in the previous project

(Hu et al., 2016)

P BE 30 & 5 F 50 & 5 100 & 5 5
RHEM (Mw) Poisson Poisson Poisson
6.3 =M =74 10.1% 16.1% 28.5%

M = 6.5 9.0% 14.4% 25.8%

%042 AP HEFEA S L PIER
Tab. 9-4.2 Earthquake probabilities for the Hengchun fault in this project

P RAE 30 & # % 50 & # % 100 # 4% %
M (Mw) Poisson Poisson Poisson
6.4= M =75 13.7% 21.2% 36.0%

M = 6.5 13.2% 20.5% 34.9%
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Fig. 10-2.2 Photo information and performance system.
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4 10-2.1 @ BB 2 =4

Tab. 10-2.1 Photo information table

Wt | TR | RAReog| gese %3
Fault code |txt kB primary key
fault_id float £ 0 CE Rl Al B
fault_ name |nvarchar(50) |*TH %74 Wik Uk -AE
fle_ name  |nvarchar(50) I
title nvarchar(50) [fF3 07 R4
description  |nvarchar(MAX) [# i p R 4 it
village nvarchar(50) |& 1t 2 ELE: at-A
location nvarchar(50) [~ ® ELE 2o8-
lat float s R
Ing float s SR
thumbnail nvarchar(MAX) MR e external link
link nvarchar(MAX) bR external link
photographer|nvarchar(50) [ ## LR
uploader nvarchar(50) it @A R
photo_time |datetime dp iR dp R
upload_time |datetime AR RER

# 10-2.2 1 & T W R 2 STk kR R
Tab. 10-2.2 Muchiliao fault photo.

Google Earth

Pe i Bbix (BtR)
1 (120.460, 23.374)
2 (120.459, 23.364)
3 (120.452, 23.350)
4 (120.455, 23.355)
5 (120.456, 23.357)
6 (120.456, 23.358)
7 (120.441, 23.320)
8 (120.444, 23.334)
9 (120.446, 23.338)

10 (120.447, 23.344)
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7 10-2.3: = 7 YR 2 BT R AR T E
Tab. 10-2.3 Liuchia fault photo.

pe ek (RiR)

1 (120.360, 23.203)
2 (120.401, 23.292)
3 (120.365, 23.221)
4 (120.378, 23.252)

02

Tk A e AdpdE A —F sw 2 $ARE 255920 2% o
(F A &im 4 A 203 Taiwan Earthquake | v & 3p #% -
Model) (FA kim0 B H#3) Taiwan

Earthquake Model)

e

A0 TR 2 BTR MR (R R
(F kiR o ®iL AP AR E) SREIE
(FH KR P ik 2 F 4R 4)
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% 10-2.4:

She

Tab. 10-2.4 H

T ET R 2 ST A PR

L1
5

_E
sinhua fault photo.

o e (ERE)

1 (23.061, 120.342)
2 (23.057, 120.334)
3 (23.054, 120.324)
4 (23.053, 120.300)
5 (23.059, 120.338)

(P W) ReeBv g me LR AMR S 2
w5 N7OE - (T B]) Redp > in ¥
PEAFFEDHY - D BT
Foo (FAR KR P 4B FRF )

HAATNT LR AN 3 LWk & -
(F# kiR - £ & #1) Taiwan Earthquake
Model)

03

(2.

-
AT TR e R IFEUS A
ié’iﬁﬁii%%o
(FAL &R 3%+ 23] Taiwan
Earthquake Model)

9 & N8OE

19453 33 97 20160206 + Z+ Fad A dR L o
2 Bk G 0206 # AR H R LT o 7
At R A 9 L 80 R 0 BER T
Bz 38R R 100 2% o BYwd 54
o (FHRKR: P B AFFHIANE)
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Tab. 10-2.5 Houchiali fault photo.

B ek (RiR)

1 (120.243, 22.970)
2 (120.241, 22.945)
3 (120.244, 22.983)
4 (120.245, 22.980)

PR AREBETE R o T Mk
(F A kim : £ & #1) Taiwan Earthquake
Model)
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ARG ¥R MEY B BB L R e EE b TR Y B BB Y1 F 0 9 F 4

CRETE % e
(FR KR P &84 APFFT AR E) (FAdim @ Bi> A E BN E)

F. 10-2.6 1 ZAEUTR 2 UTR PR P R
Tab. 10-2.6 Tsochen fault photo.
> psEb (RtR)
1(120.446, 23.028)
2 (120.409, 23.060)
3 (120.386, 23.078)
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d ’J"_ft‘l@”r/%; +H L
4 dﬂiﬁ(lﬁ?’f,ﬁ
By ¥ o 4 o 8
Ppo(FHR KRR rER %p’iﬁfﬁ’*)

£ 10-2.7 ) L ETR 2 BTR SR T R

Tab. 10-2.7 Hsiaokangshan fault photo.
2 et ek (AR
1 (120.335, 22.867)
2 (120.326, 22.845)
3(120.323, 22.829)
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Jﬁgiw;é]pmygbuvﬁ;g%d;g BANI O | ERTERFFIEAY R AT adpiE e
(FA KR AP FD A RE 4 E) (FHR &R S RHAD)

% 10-2.8 : A L ST K 2 TR H PR R

Tab. 10-2.8 Chishan fault photo.

| | R ()
1 (120.421, 22.823)
2 (120.414, 22.817)
3 (120.404, 22.803)
4 (120.404, 22.802)
5(120.401, 22.793)
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% 10-2.9 : P VTR 2 WTR FR P R
Tab. 10-2.9 Chaochou fault photo.

pe ek (RiR)

1 (120.641, 22.817)
2 (120.622, 22.793)
3(120.629, 22.712)
4 (120.635, 22.692)
5 (120.608, 22.668)
6 (120.601, 22.641)
7 (120.613, 22.465)
8 (120.613, 22.450)

ik AT ET IR k)

(FARim 2 A3 F 09 R 41 9K)
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% 10-2.10 : 2% 47k 2 7 B KRR B R A
Tab. 10-2.10 Hengchun fault photo

pe s ehi (RiE)

1 (120.717, 22.103)
2 (120.727, 22.086)
3(120.720, 22.084)
4 (120.723, 22.081)
5 (120.729, 22.069)
6 (120.720, 21.963)

BT AL o AT SR T R R ARG s | B SR 2 M (WP 6 4 B i) b
53 : DRV ET RS ) | d B A SR AT
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Fig. 10-3.1 Central Geological Survey active fault web query system.
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Fig. 10-3.5 “Fault parameter information table” of the hyperlink in the active fault

query system.
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Fig. 10-3.6 “Earthquake potential assessment results” of the hyperlink in the active
fault query system.
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Fig. 11-1.1 Interactive Fault Map of the quaternary fault and fold database of the
United States.
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As of February 26, 2019

Legend: «@ M Rank S (High) :Probability of occurrence within 30 years is equal to or larger than 3%. Nara basin east edge e——Name of fault zone
Rank A (Fairly high) :Probability of occurrence within 20 years is from 0.1% to 3%. fault zone
@ Rank Z ‘Probability of occurrence within 30 years is less than 0.1%. M7.4, Rank S *e——— Rank

@ Rank X :Probability is unknown.(It can't be denied that an earthquake will happen immediately.)
Mote -Active fault that equal to or above the elapse ime rate after the earthquake 0.7 is appended the * to rank. Magnitude

Neither Rank S, Rank A, Rank Z, nor Rank X can deny that an earthquake will occur immediately. Rank is based on January 1, 2019.
Kushigata mountains fault zone :
AboutM6.8, Rank S # Yamagata basin fault zone | Sarobetsu fault zone
northem segment About M7 6, Rank S * Y
Atera fault zone About M7.3, RankS *

major par / northem segment Shonai plain east
About M6 9, Rank S * edge fault zone
Lake Biwa west bank fault zone Soutnem seament | /J
northem segment —_— About M6.9, Rank S (
About M7.1, Rank S (
Shinjo basin fault
Shinji (Kashima) fault Zone
(casel) _ eastem segment
e About M71, Rank S * Kuromatsunai lowlands fault zone
" o i ank S ®
Median Tectonic Line fault zone : iz onhigher JHAnkS
\é\rg;;eg? éﬁ?-"ﬂ?ﬂfr?foﬂ?ﬁi}ns Tonami plain/Kurehayama fault zone
- ’- \ Tonami plain fault zone (eastern segmnent)
AIELILTE,  FELE AboutM7.0, RankS *
- — U Kurehayama fault zone
Akinada fault zone {f' About M7.2, Rank S *
About M7.2, Rank S * 1)

; Takada plain fault zone
Eéﬁ%?:é?;l}_zone — f"' Takada plain east edge fault zone
About M7.6, Rank S * , A i About M7.2, Rank S *
Fukuchiyama fault zone i Tokamachi fault zone
About M7.2, Rank S #* western segment

| About M7.4, RankS#
. - B )
Okinawa ~ Morimoto-Togashi fault zone
AboutM7.2, Rank S=*
-~ 4 f -
7 \{ ’ Takayama-Oppara fault zone
- — Kokufu fault zone
. - - About M7.2, Rank S#*
% z:]ll(taizcl)?r?gs—Kami}fa Itoigawa-Shizuoka Tectonic Line fault zone
d northern segment
Kego fault zone Yasaka fault main part About I'\-1?.TJ Rank S *
southeastem segment I - About M?.ﬁ. Rank S = cenfral nor‘.ﬁem segrnent
About M7.2, Rank S * About M7.7, Rank S * About M7.6, Rank S *
Kiso mountains west edge e
; cenfral southern segment
Unzen fault group Uemachi fault zone fault zone AR e
southwestemn part / About M7.5. Rank S * — main part / southemn segment :
northemn segment : About M6 3, Rank S * Miura peninsula fault group
About M7.3, Rank 5 * main part / Takeyama fault zone
. ST R A Nara basin east edge fault zone | ||L— apout M6 6 or higher, Rank S *
Hinagu fault zone || main part 1 AboutM74 Rank S * 1 part / Ki Kitatake fault zon
Yatsushiro sea segment About M7.6, Rank S * o D T |nL|gqs& EEE L
About M7.3, Rank S# o About M6.7 or higher, Rank S #
Hinagu segment Fuiji River estuary fault zone
About M7.5, Rank S# (casea) About M8, RankS* [~ Shiozawa fault zone

(caseb) AboutM8, Rank S * About M6.8 or higher, Rank S

* Regardless of the ranking, in any place in Japan,
there may be a strong shaking due to the earthquake.

Bl 11-1.2: ¥k # A3 BE R T -
Fig. 11-1.2 The map of probability of earthquake occurrence.
(https://lwww jishin.go.jp/evaluation/evaluation_summary/#danso)
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Fig. 11-1.3 The map showing the location of major active faults for long-term
evaluations.
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Fig. 11-1.4 The WebGIS Database of individual seismogenic sources of the part of
Europe Area (http://diss.rm.ingv.it/dissmap).
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£ 12-1.1: B8k S8 250 & 7 F %)
Tab. 12-1.1 The modify summary for the parameters of the active faults
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fg® 2 O @) @)
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7 LT R o) o) o) o)

i O(" %) @) )

15 4 BT R, O &+ &) 0 o) o)
7 12-1.2 1 3 3% ®iEHEE A Kk 30 ~ 50 ~ 100 & 3 24 8 ¢

Tab. 12-1.2 The 30-, 50-, and 100-year conditional probability for M = 6.5
earthquakes of each fault in Southern Taiwan
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LR 5 B BT 80 # [ A £ 50 & | A & 100 &
R 1941 = BPT 29.2% 43.6% 66.7%
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o g g ~ 1862 & BPT 2.4% 3.8% 6.6%
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| L T R A v Poisson 4.9% 7.8% 14.2%
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12 % w7k A AT Poisson 13.2% 20.5% 34.9%
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% 12-1.3: ~ & R H 2 R 4 K (Gantt Chart)
Tab. 12-1.3 The Gantt Chart for this year poject
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% 12-1.4 : 3P &R & 2 % (Check Point)
Tab. 12-1.4 Project check points
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Fig. 1.1 The linear structures of llan Plain (Clift et al., 2008).
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Fig. 1.2 Northern llan structure distribution.
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Fig. 1.3. The linearment of Taiwan northern offshore (C.G.S., 2009).
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Fig. 1.6 llan plain seismic reflection profile.
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Fig. 1.8 Seismic reflection profile at northern offshore.
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Fig. 1.10 2002-2018 Horizontal velocity field related to Penghu Paisa station (S01R).
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Fig. 1.11 2002-2018 Vertical velocity field related to Penghu Paisa station (S01R).
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Tab. 1.4 Northern llan structure Mw and weighting value of central branch of

logic tree.
o Wells and Coopersmith,
page| A FE | TEITR] G4 1994(s ##) Yen and Ma,
(km) | (km) | (&) | (km) | (km2) P 03 2011(% #%)
-0. = +0.

A+B+C | 127 15 60 | 17.3| 2200 7.0 7.3 7.6 7.4
A+B 89 15 60 | 17.3| 1542 6.9 7.2 7.5 7.2
B+C 78 15 60 |17.3| 1351 6.8 7.1 7.4 7.1
A 49 15 60 | 17.3| 849 6.6 6.9 7.2 6.9

B 40 15 60 | 17.3| 693 6.5 6.8 7.1 6.8
C 38 15 60 | 17.3| 658 6.5 6.8 7.1 6.8
i [ =R EffEEA =R ES A O EEME REEH
“iE E s () FEE (km) BEMw) EZE(mm/yr) FEtiEe
15 |
009 S so ) o 10 [ 07001 &
A+B+C | %, & / ;7303 <Y 58
(127 km) g S _+076(01) | N
70 <20 | N 7405 | o e—
O D50 oM 10 | T -0:69(01) %4) |
A+B 04 50 <08 15 PET72(03) &z 58
89 km) @ N <\M, Y 103
70 | 20 | 7205 | 5775

o O oM 50 oM 10 | [ 06801 | ¥

1t B+C 0455 6 15 < 431%:7741(80.1?;) és 5.8 —
@ < __+0:7401) | ¥ ) Poissont&E =i,

% (78 km I J S | 105 ) 110.53 ‘ 1
e 09 P 50 | oM 10 | [ 06601 |
= A | 54 = 6 15 $1&: 6.9 (0.3) 5 58

S\ @km) (Sey oo 7200

| 70 | 20 | 6905 | 1'5_;‘

—O 50 | @M 10 | [ -66501) | g
B {04 60 06) 15 ' P &: 6.8 (0.3) 5. 5.8 \
40 km) | ™G3 @ < *0.710D) g3
- ) 70 | 20 | 6.8 (0.5 | N 1'5 :
03 o 50 | o 10 | T -e:65(0.1) | %‘_4) —

(% ©Q _ +C6./.1{UL) | \ |

B8km) = N s S

L1404 3 i AR -

. 1.14 Northern llan structure logic tree.

it 1-12



82 A PR 2 R B T
AT AN R R 2 g R 0 SRR E R
;’;*# % 77‘”&13]‘*?@] ﬁ%;/},%l Kﬁ'{xiﬁ Skl 2 ‘!ﬁl:‘g; o %ﬂfmgnﬁ.%

7 Zeﬂf‘ﬁ'%éﬁ’)él S8 o

*
Vs R IR o %*“‘
BORFEBE T SR R0 B Ak % (2016) TEM 2 Bipid ¥ # 4o
ABFRGT VL AERITHE RS RA S ER LH1 A o
SRR LT T TR N
1. %’?%%)ﬁg’?/}ﬁ;:
W2 F(1982)L § A 2 - ‘ﬂ%m?]é s<“§v&*+ﬁ’u Kt g0 - 0%
¥ 20 - A FRETR o Bliad & 3 44 3 (1998):% 5 A7 K
% & A (Leeetal.,

AA-0 = erébm TR

Tk 5 Tk o %]L_ip‘;‘ 7@ e R ,ﬁr,);\-)o“ﬁIE]ZJ_R

2011)%}"?“ M TR g ehd U e B TRIZ g s 7 B AR

Eh SRR o 2 A TATIRT A2 - a i TRI(MERE > 2004)

Rz ¥ o Aot Rl 2.2 #7or o

BAr FRAR K RIF LR A FRET R &

—+ & (Simoes et al., 2007)(*4 B] 2.4) -
AL E A (2016) 5 & = ﬁ?fifﬂféiﬁﬁfﬁi‘é%%éﬁ&’ﬁ.ﬁgﬁ 44 i

2 RApE 0 B A RETE A ) R 2 B ER G 19.8 22 ('

é]ﬂ |12 4 &
EIZ:” LR

(B 2.3) 0 @ R enpe e N 5 11~20

4 i P

7/

R E R Th g o K
Bl 2.5) 2Ly ip\u—ﬁ’ ElEd > 2 FIP Rt 2R (B 2.6) 0 B o A7 SRETE G
Hw B mf‘\ﬁx FAhert & 2.1 5o o

e RS Tt /@]

-~ =
N [ 3
2
= b
v 5
) = &
£z (=
> e | Maze
< =
< ®
: 3 y)
o GM3 @]

i Ri L ——
| Chaoshui River iy

1206
TR 2.1 Bk e BB TR A A0 RETE (28) (A Leeetal, 2011) o
Fig. 2.1 Geological map at the southern end of the Chi-Chi earthquake rupture
(modified from Lee et al., 2011).
Mg 2-1



WEAH N RS B G AT 0 A PRETRE R S S Rk
MERE > 2004) -

Fig. 2.2 The C.G.S. Nantou geologic map sheet (modified from Chen et al., 2004).
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Fig. 2.3 Outcrop of the Chushiang fault at Fig. 2.4 Schematic illustration of the site
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Fig. 2.5 The Chushiang fault distribution map (Shyu et al., 2016).
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Fig. 2.6 The Chushiang fault scarp at a fill terrace anng the Dungpuna River (Shyu
et al., 2016).
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Tab. 2.1 The Chushiang fault parameter table(integrated by Shyu et al., 2016)

Fault Type Reverse/Strike-Slip Shyu et al. (2017)
Length 19.8 1.0 Shyu et al. (2017)
It Di Min. 45 0.2
':Z:;rgg)’ Med. 55 0.6 Shyu et al. (2017)
Max. 65 0.2
Rupture Min. 2 0.2
Depth Med. 3 0.6 Shyu et al. (2017)
(km) Max. 4 0.2
Slip rate Min. 2.23 0.3 Shyu et al. (2016)
(mm/yr) Med. 4.2 0.4 Terrace measurement (TEM data)
Max. 6.94 0.3
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Fig. 2.7 (a) Area investigated along the Dungpuna river. (b) A-A’ Cross section
based on structural measurements(Simoes et al., 2007).

5km

Toukoshan Fm.
[ | chaolanFm.

[ cnhinshuishale
[ Kweichulin Fm.
:I Miocena Fm.

I:I Pre-Miocene Fm.

vertical m
displacement

25 20 15 10

km
R 2.8 1§ RERBIRG 2 EATRENE FER 2L GPS» 2P B g2 #
¥k 2 4 SRR chdp kg o £ 7 P ATE & (Lee etal., 2011) -

Fig. 2.8 Reinterpreted seismic profile along the Chaoshui River area (Lee et al.,
2011).
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Fig. 2.9 Another interpreted seismic profile along the Chaoshui River area (Brown et
al., 2012).
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Tab. 2.2 The Chushiang fault dip and depth data and reference
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Brown et al., 2012 9 40
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Fig. 2.10 Structural evolution model of the Chelungpu fault and the Tachienshan
fault (Lin et al., 2000).
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Fig. 2.11 The vertical velocity field from leveling data at the Changhua-Nantou area
(Hu et al., 2016).
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Fig. 2.12 Structural and morphotectonic analysis of the strath terrace observed
along the Dungpuna river (Simoes et al., 2007).
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Tab. 2.3 This study’s Chushiang fault parameter table
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9~10 Lee et al., 2011
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9 Brown et al., 2012
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al., 2011) > &k a ¥ % < A B

8k S $7% S R 3o g
rate) (mmAyr)
- X2 (M) 1.11+0.42 log D=0.29 Mw - 1.84 (if %7k ) Wells and Coppersmith, 1994
6.5 Mw =4.33+0.90 log A 0=0.3 (if %1% ) Wells and Coppersmith, 1994
Bk T AL E BN max(l, ,f 5)
(Mw) 6.5 =log A+7Iog + const., Yen and Ma, 2011
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H*S
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Tab. 2.5 The estimated magnitude for one rupture case of the Chushiang fault
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Fig. 2.13 The logic tree of the Chushiang fault.
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