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- 1t | Shuanglienpo structure 26 | Hsiaokangshan fault
P1 |Shanchiao Fault System
2 | Yangmei structure 27 | Kaoping River structure
P2 |ST-1l Fault System
3 | Hukou fault 28 | Milun fault
P3 |S Fault
) 4 | Fengshan river strike-slip structure | 29 | Longitudinal Valley fault
P4 |Aoti Offshore Faults
5 | Hsinchu fault 30 | Central Range structure
P5 |Northern llan Fault System
6 | Hsincheng fault 31 | Luyeh fault
P6 |Hengchun Fault System
7 | Hsinchu frontal structure 32 | Taimali coastline structure
P7 [West Hengchun Offshore Structure
- 8 | Touhuanping structure 33 | Southern llan structure
- 2 SUdeCtlon Interfaces 9 | Miaoli frontal structure 34 | Chushiang structure
1 |Ryukyu Trench 10 | Tunglo structure 35 | Gukeng structure
2 [Manila Trench 11 | East Miaoli structure 36 | Tainan frontal structure
118° 120° 122° 124° 12 | Shihtan fault 37 | Longchuan structure
13 | Sanyi fault 38 | Youchang structure
14 | Tuntzuchiao fault 39 | Fengshan hills frontal structure
15 [ Changhua fault 40 |Taitung Canyon Fault
16 | Chelungpu fault 41 |Binhai Fault
17 | Tamaopu - Shuangtung fault 42 |North Luzon Strike Slip Fault
Ryukyu Trénch 18 | Chiuchiungkeng fault 43 |North Luzon Backthrust Fault
‘ 19 [ Meishan fault 44 |East Hengchun Offshore Fault
22 221 20 | Chiayi frontal structure 45 |Hengchun Ridge Offshore Fault
21 | Muchiliao - Liuchia fault 46 |Manila Splay Fault
22 | Chungchou structure 47 |Ryukyu Strike Slip Fault
23 | Hsinhua fault 48 |Okinawa Trough Fault
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24 | Houchiali fault
25 | Chishan fault
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10| Tunglo structure 35 | Gukeng structure
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9km depth
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20km depth
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Areal Zoning Schemes Considered

Tsai et al.,, 1987 | Zoning Scheme A | Zoning Scheme B | Zoning Scheme C

Depth: 0~35 km Depth: 0~35 km Depth: 0~35 km Depth: 0~35 km
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Seismic Source Characterization in Taiwan

Zoning Scheme B, Shallow Zone
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Zoning Schemes Overview

Boundary Reference

Seismic Source
Classification

Depth Ranges
of Shallow Zones

No. of Shallow Zones

No. of Beneath Interface
Crustal Zones

No. of Intraslab Zones

No. of Deep Zones

NPPs’ PSHA Report
(1994)

* Shallow zones
Beneath Interface
crustal zones

* Deep zones
Intraslab zones
Volcanic zones

0 —35km
0 — 50km

25

4

19
20

C.T. Cheng, 2002

* Shallow zones
* Deep zones

* Intraslab zones
* Volcanic zones

0 —35km
38
N/A

11

New Creation
(H.J. Liu)

e Shallow zones
Beneath Interface
crustal zones

* Deep zones
Intraslab zones
Volcanic Zones

0 —35km
0 — 50km

6

2
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Subduction - Source type

= Ryukyu Subduction Zone (A - A’)
1) Interface (Depth: 0 ~ 35km)
2) Beneath Interface Crustal (Depth: 0~
3) Intraslab (35km ~)

= Manila Subduction Zone (B — B’)
1) Interface (0 ~ 50km)
2) Beneath Interface Crustal (Depth: 0~
3) Intraslab (50km ~)

1 0 LatitudS N

35km)

50km)

i B

118°

124°

100 km

Continental

Latitudﬂg)f

Oceanic selsmogenic thickness Baoreaih 9 Conlinental seismogenic thickness seismogenic (12 km Oceanic seismogenic thickness

50 km 50km || | KM o source. shaow 20 *M| | |[35 km thickneas 50 kmy | Beneath 40 km 50 km
Interface
Areal Shallow Areal Source- Shallow Crust Areal Source- Shaliow
Notes:
Notes: e D: the position of trench
+D: the pasition of trench 4&@ +5: the position of splay fault Areal Source- Deep
+5: the position of splay fault Mantie +B: the branch point Mantie Mantie
=B: the branch point . Arssl Souros-Daep =M: the bottom of interface 2
«M: the bottom of interface 2 Intraslab +D-B: Interface 1
Intraslab

+D-B: Interface 1 B-M: Interface 2
«B-M: Interface 2 et A 5-B: Splay Fault Arval Source- Deop

Ryukyu Subduction Zone

13

Manila Subduction Zone




Classification of logic tree styles

= Fault source
v Northern primary faults

v’ Southern primary faults

v’ Other faults : Onshore & Offshore
= Subduction zone

v’ Ryukyu subduction

v Manila subduction
= Areal source

v Scheme B

v’ Scheme S

v’ Zoneless



Fault Source & Interface Style
of Logic Tree Node

m Geometry
Fault Geometry Model
Style of Rupture Rupture . Seismogenic
Faulting Model Source Dip Depth

m Activity

Seismogenic Magnitude Distribution Model
1 Vertical Rate :
Probability Max. Magn. Magnitude pdf

*Max Magn. :

*Max Magn. = Char. Magn. + 0.25

*Char. Magn. is calculated from Magnitude Scaling Law: Wells and Coppersmith
(1994), Yen and Ma (2011) and Blaser et al (2010).



Areal Source Style of Logic Tree Node

m Geometry

Areal Zoning Schemes

m Activity

b-value & Max Magnitude .
Activity Rate (for TE model)  Focal Mechanism

*Note:

*Method of estimating b-value and activity rate: Maximum Likelihood Estimation

*Magnitude pdf Model: G-R Truncated Exponential Model

*Depth pdf Model: Normal Distribution for Shallow Zones Triangular Distribution for Deep Zones
*Crustal GMPE: NGA-West2 (for Shallow Zones)

*Intraslab GMPE: BCHydro, LLO8 (for Deep Zones)

*Max Magn. = Char. Magn. + 0.25

*Char. Magn. is calculated from Magnitude Scaling Law: Strasser et al (2010) and Blaser et al (2010).



Principle of Weighting-I

= 3 branches

1. The weighting of Min. and Max. must be smaller than the weighting of Med., in other

words, the weighting of the Med. is the highest unless there is definitive evidence otherwise.

2. If the range of uncertainty is wide or the median is lacking evidence, the weighting would

be given almost equal weighting as [0.3] [0.4] [0.3] and be given like normal distribution.

3. If the middle branch is derived from direct measurement and reliable, the weighting would

be given as normal distribution with small standard deviation such as [0.2] [0.6] [0.2].

m 2 branches

1. If the range of uncertainty is wide and/or lacking evidence, the weighting is given

as equivalence [0.5] [0.5].



Principle of Weighting-Ii

Magnitude Distribution Model

x Max. Magnltude . Max. Magn. Magnitude pdf
1. The values are derived from Wells and Coppersmith(1994) WEC (1+0.250.4] vge crar (0.5
& Yen and Ma(2011). :
2. Both W&C A and Yen&Ma use the fault rupture area, so we &€ (A}+0.250.3 Truncated s
give them a total weighting of [0.6] and spilt equally as [0.3]. \yem (a)+0.25[0.3)E*RONeNtial
3. The first branch, W&C L, considers the fault rupture length,
. . . . Strasser (SRL)+0.250.3]
and we give it a weighting of [0.4]. o subducti
or subductior
4. Strasser A considers the fault rupture area, we give it a Strasser (A)+0.25(0.4]

= Magnitude pdf

1.

interface)

weighting of [0.4], while both Strasser SRL and Blaser(RLD) \gjsser (RLD)+0.25[0.3]

consider rupture length, we give each of them a weighting of
[0.3]. 0.1

0.01 /
0.001

0.0001

*~

3
.
T_-
=

- o o o e e e —
(=]
o
=]

Mmax

Characteristic earthquake model (Y&C) and truncated v+ 4025 shown)

char

Frequency (log scale)

exponetial model, we give equal weighting as [0.5]
[0.5].

j,hnnwax

0.00001
5 55 6 6.5 7 7.5 8
Magnitude



Char. Magnitude and PDF




Char. Eqk. Magnitude
Scaling law for Crustal faults

s Wells and Coppersmith (1994)[Surface Rupture Length]

SS Mw = 5.16 + 1.12Log(SRL)
RV Mw = 5.00 + 1.22Log(SRL)
NM Mw = 4.86 + 1.32Log(SRL)

s Wells and Coppersmith (1994)[Rupture Area]

SS Mw = 3.98 + 1.02Log(A)
RV Mw = 4.33 + 0.90Log(A)
NM Mw =3.93 + 1.02Log(A)

= Yen and Ma (2011)[Area]

-12.45 + 0.80Log(Mo), Log(Mo) =9.05 + 1.5Mw
-14.77 + 0.92Log(Mo), Log(Mo) =9.05 + 1.5Mw

DS Log(Ae)
SS Log(Ae)



Char. Eqk. Magnitude
Scaling law for subduction zone

= Strasser et al. (2010)

Mw = 4.441 + 0.846Log(A)
interface
Mw = 4.868+1.392*|log10(SRL)

= Blaser et al. (2010)

subduction Log(L) =-2.81 + 0.62Mw



Magnitude PDF

= Fault source
— Characteristic earthquake model (Youngs and Coppersmith,1985)
—Truncated Exponential model (Cornell and Vanmarcke, 1968)

m Areal source

—Truncated Exponential model (Cornell and Vanmarcke, 1968)

= Subduction zone source
—Interface
* Characteristic earthquake model (Youngs and Coppersmith,1985)
* Truncated Exponential model (Cornell and Vanmarcke, 1968)
— Beneath interface crust and Intraslab
* Truncated Exponential model (Cornell and Vanmarcke, 1968)



Areal Sources




Zoning Variation
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Areal Source Style of Logic Tree Node

m Geometry

Areal Zoning Schemes

m Activity

b-value & Max Magnitude .
Activity Rate (for TE model)  Focal Mechanism

*Note:

*Method of estimating b-value and activity rate: Maximum Likelihood Estimation

*Magnitude pdf Model: G-R Truncated Exponential Model

*Depth pdf Model: Normal Distribution for Shallow Zones Triangular Distribution for Deep Zones
*Crustal GMPE: NGA-West2 (for Shallow Zones)

*Intraslab GMPE: BCHydro, LLO8 (for Deep Zones)

*Max Magn. = Char. Magn. + 0.25

*Char. Magn. is calculated from Magnitude Scaling Law: Strasser et al (2010) and Blaser et al (2010).



Areal Source Logic Tree

b-value & Max Magnitude

Seismic Zoning Activity Rate (for TE model) Focal Mechanism
NM
Max(M,,, 6.2) + 0.3 [obs.]
Scheme S [0.2] Mean + o 0.2] by observed data RV
[0.2] [0.6] [obs.]
Max(M,,,, 6.2) + 0.5 * [obs.]
Scheme B [0.6] Shallow Zone Mean ax(Mg,, 6.2) + 0.
[0.6] 10.6] _NM_
Deep Zone ' X vl [0.33]
Mean - o Max(M_,, 6.2) +0.8 * y equiva’ence RV
Zoneless [0.2] Intraslab 0.2] °bf : [0.4] [0.34]
: 0.2 _SS
* but less than [0.33]
7.7 (7.4+0.3) for China Region,
7.7 (7.4+0.3) for Taiwan Region, and o .
o . Seismicity Distribution (Map View)
8.3 (8.0+0.3) for Pacific Region RN P
“1 -« ChinaRegion’
75 S wirs d o LAy 4-'6 5 :t
*Note: 255: :"”. ‘ PR :réiwan
*Method of estimating b-value and activity rate: Maximum Likelihood A R ORI

Estimation
*Magnitude pdf Model: G-R Truncated Exponential Model
*Depth pdf Model: Normal Distribution for Shallow Zones Triangular

Latitude ('N)

Distribution for Deep Zones e T
*Crustal GMPE: NGA-West2 (for Shallow Zones) z
*Intraslab GMPE: BCHydro, LLO8 (for Deep Zones) o
05 s :
v acific Region

1P . i
%’5'1551@11&511?'1?51191135119'19517«:19-35191'9151991

Longitude (E)

o

725 123 1235 124 1245 125 1255 126



Northern primary faults
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= Northern primary faults
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Northern primary faults
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Shanchiao Fault System

Shallow Dips Proposed by PE in WS#2

| 60°/15° |

Fault Dip Fault Depth Fault Dip Fault Depth
60°/25° 10 km 60°/25° 10 km
/ 70°/25° / 15 km ' / 70°/25° / 15 km
80° 20 km \ 20 km
WS #2
Taipei City 2
WNW [ ESE ik F % A (Chenetal., 2014)
-3 kmV G I ; = o " Double—ramp"
£ T ion, WNW Tmriclcﬁ?; ESE
-9 km - >
iy = 75° 30k T
£ Fawt ‘ 3 km ‘V Es (2x [}Tl]';scrvmiun) K5
%Y I S “prittl :
"\f’«,. % 60° z rittle crust
23 October 2004 event ‘ z,{)/ //o | V
20 km ‘ z_:%‘c 4




Shanchiao Fault System

Sensitivity Study for Dip Changes in W section

Geometry,

Activity, Min. Distance (km)

Proponent
Expert

K. Clahan 0-6-20 60" /25°
K. Clahan 0-9-20 70° /25°
K. Clahan 0-20 80°

C.T. Chen 0-3-9-20 75° /15° /60’

Red Geometry: A /%

Proposed by C.T. Chen

(as PE) —

dip: 75° (depth: 0-3km)

dip: 15° (depth: 3-9km)

dip: 60° (depth: 9-20km)Z “‘%é’llow Geometry:
Proposed by K. Clahan
(as PE)
dip: 70° (depth: 0-9km)
dip: 25° (depth: 9-20km)

Slip Rate Max.
(mm/yr) Magnitude

Yellow Geometry:
Proposed by K. Clahan
(as PE)

dip: 60° (depth: 0-6km)
dip: 25° (depth: 6-20km)




Shanchiao Fault System

Occurrence Rate (events/year)

Hazard Sensitivity to NPP1 by W Section

Mean Hazard Curves, PGA (NPP1)

=== Total Hazard of All Sources (WS#2)
—— Total Hazard of Shanchiac Fault (WS#2)

——dip: 60°/25°, depth: 20km (MinDist: 13.0km)

e dip: 70°/25°, depth: 20km (MinDist; 13.0km)
dip: 75°/15°/60°, depth: 20km (MinDist; 13.0km)

—dip: 80°, depth: 20km (MinDist: 13.0km)

===

- 5 NGA-West2 GMPEs
- max. epsilon: 4
- Vsao: 760 misec

* Normalized Reference at AEP=10"* to Total Hazard

Eonie

-2

10" 10° 10
Normalized Spectral Acceleration

10°

Mean Hazard Curves, T = 0.2 sec (NPP1)

== Total Hazard of All Sources (WS#2)
—— Total Hazard of Shanchiac Fault (WS#2)

—dip: 60°/25°, depth: 20km (MinDist: 13.0km)
e dip: 70°/25°, depth: 20km (MinDist: 13.0km)

< dip: 75°/15°/60°, depth: 20km (MinDist: 13.0km)
—dip: 80°, depth: 20km (MinDist: 13.0km)

- 5 NGA-West2 GMPEs
- max. epsilon: 4

- Vs30: 760 m/sec

=
oIS

==

N\
\

* Normalized Reference at AEP=10" to Total Hazard

\
5
m =

107 10° 10
Normalized Spectral Acceleration

10

Mean Hazard Curves, T = 2.0 sec (NPP1)

== Total Hazard of All Sources (WS#2)
—— Total Hazard of Shanchiao Fault (WS#2)

10

10°

=——dip: 60°/25°, depth: 20km (MinDist: 13.0km)
v dips 709250, depth: 20km (MinDist: 13.0km)
e dip: 75°/15°/60°, depth: 20km (MinDist: 13.0km)

——dip: 80°, depth: 20km (MinDist: 13.0km)
- 5 NGA-West2 GMPEs
- max. epsilon: 4

10"

- Vs30: 760 misec

W

* Normalized Reference at AEP=10"* to Total Hazard
i | |
-2

107" 10° 10
Normalized Spectral Acceleration

1



Shanchiao Fault System

Occurrence Rate (events/year)

Hazard Sensitivity to NPP2 by W Section

Mean Hazard Curves, PGA (NPP2)

=== Total Hazard of All Sources (WS#2)
= Total Hazard of Shanchiac Fault (WS#2)
—dip: 60°/25°, depth: 20km (MinDist: 12.7km)

e dip: 709/25°, depth: 20km (MinDist: 12.8km)
dip: 75°/15°/60°, depth: 20km (MinDist; 12.4km)

/ |

—dip: 80°, depth: 20km (MinDist: 12.9km)

- 5 NGA-West2 GMPEs
- max. epsilon: 4
- Vs30: 760 misec

/]

\\

AW

* Normalized Reference at AEP=10"* to Total Hazard\ \
| [ A%

10°

10" 10° 10"

Normalized Spectral Acceleration

Mean Hazard Curves, T = 0.2 sec (NPP2)

== Total Hazard of All Sources (WS#2)
= Total Hazard of Shanchiac Fault (WS#2)
= dip: 60°/25°, depth: 20km (MinDist: 12.7km)

e dip: 70°/25°, depth: 20km (MinDist: 12.8km)
o dip: 75°/15°/60°, depth: 20km (MinDist: 12.4km)

—dip: 80°, depth: 20km (MinDist: 12.9km)

- 5 NGA-West2 GMPEs
- max. epsilon: 4
- Vss0: 760 m/sec

>~
I===suss

* Normalized Reference at AEP=10"" to Total Hazard I
| | &

\\
1\

10" 10° 10’
Normalized Spectral Acceleration

Mean Hazard Curves, T = 2.0 sec (NPP2)

2
10 : .
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Northern primary faults

2

Fault Geometry Model Magnitude Distribution Model

C (38 km)

Seismogenic Style of Rupture  Rupture Source Vertical Rate Seismogenic
Probablility Faulting Model (Length) (mm/yr) Dip Depth Max. Magn. Magnitude pdf
045 || . (0-6km) [%)03] W&C (L)+0.25[0.4] _Y&C Char
- SH-RO1 [0. -okm : [0.5]
NM (Rake:-90) E+C+W (135km) e 25° (>6km 15 W&C (A)+0.25(0.3
. / [0.4] W+C (76 km) ) [0.4] Truncated
Shanchiao )
Fault  \ E+C (106km) __20  y&M (A)+0.25(0.3]\Exponential
NM/OB (Rake:-50) | W (28 km) [0.3] [0.5]
[0.6] C (48 km)
ST E (58 km ‘60" 10 W&C(L)+0.25[0.4] Y&C Char
i Li o NM (Rake:-90) ST-RO1 12411 (68 km) ’5° [0.3] : [0.5]
[0.4] 15 W&C (A)+0.25[0.3
Seismogenic } ‘ t; ;71::)) *depth: relate [0.4] Truncated
[0.6] ) | L2 (51ks to shanchiao 20 &M (A)+0.25[0.3]\ Exponential
—L(—NN['OOG]B Rake:-50) Fault System [0.3] [0.5]
10 W&C (L)+0.25[0.4] Y&C Ch
. NM (Rake:-90) ST-RO1 L2 (51km) 60° [0.3] [0.5] =
Case 1 If L1 is not )
— = . . [0.4] 25° 15 W&C (A)+0.25[0.3
[0.3] Seismogenic ] Truncated
[0.4] \NM/OB (Rake:-50) 20 Y&M (A)+0.25[0.3]\ Exponential
W&C (L)+0.25[0.4] Y&C Char
NM (Rake:-90) AT-R01  A1+A2 (93km) [0.5]
: [0.5] A1l (41 km) 60°
Aoti Fault ‘
/ A2 (52 km) Truncate.clI
\NM/OB (Rake:-50) Exponentia
10.5] [0.3] [0.5]
NM (Rake:90) N-RO1 _A+B+C (127km) | /[0 59— NEC(L)+023(04] V&C Char
0.5 o
North llan / [05] A+B (88 km) 3)gs5 50 15
Fault B+C (78km) 0. [0.4]
\NM/OB (Rake:-50) A (49 km) 4.8 20
[0.5] B (40 km) [0. [0.3]



Northern primary faults

Case 2

[0.4]

2

Fault Geometry Model Magnitude Distribution Model

Seismogenic Style of Rupture  Rupture Source Vertical Rate Seismogenic .
Probablility Faulting Model (Length) (mm/yr) Dip Depth Max. Magn. Magnitude pdf
015 | . (0-9km) [%)03] W&C (L)+0.25[0.4] _Y&C Char
::90) SH-RO1 [0. -9km / [0.5]
NM (Rake:-90) E+C+W (135km) 35° (>9km W&C (A)}+0.250.3
. / [0.4] W+C (76 km) [o 4] Truncated
Shanchiao )
Fault  \ E+C (106 km) | 20 yaM (A)+0.25(0.3]\ Exponential
NM/OB (Rake:-50) W (28 km) [0.3] [0.5]
[0.6] C (48 km)
E (58 km)
ST-Il , _ *70° 303 W&C (L)+0.25[0.4] Y&C Char
f L1 is NM (Rake:-90) ST-RO1  |2+11 (68 km) 35° [0.3] / : [0.5]
[0.4] W&C (A)+0.25(0.3
Seismogenic / (-LL(17 km) *depth: relatea’ [0 4] Truncated
[0.6] \ NM/OB (Rake:-50 L2 (51 km) to shanchiao 20 &M (A)+0.25[0.3]\ Exponential
[0.6] ake:-50) Fault System [0.3] [0.5]
10 W&C (L) +0.25[0.4] Y&C Char
NM (Rake:-90 - o
If L1 is not [(0 Z]e e 2ol 70° [253] W&C (A)+0.25[0.3 03]
Seismogenic / 35 4] ' Truncated
041 M/OB (Rake:-50) 20 &M (A)+0.25[0.3]\ Exponential
[0.6] [0.3] [0.5]
L)+0.25[0.4] Y&C Char
NM (Rake:-90) AT-R01  A1+A2 (93km) [0.5]
. 0.5 Al (41 km 70°
Aoti Fault / 03] [ A2 (52 km)) Truncated
\NM/OB (Rake:-50) .20 Exponential
[0.5] [0.3] [0.5]
NM (Rake:-90) N-RO1 A+B+C (127km) [%'_9 [8%] WE&C (L}+0.25[0.4] _Y&C Char
Northilan / 0 A+B (88 km) 3)85 60° ¢ 1 /w&c (A)+0.25[0.3
Fault B+C (78km) 0. [o 4] \{ Truncated
\NM/OB (Rake:-50) A (49 km) 44.8 &M (A)+0.25[0.3]\ Exponential
[0.5] B (40 km) [0. [0 3] [0.5]
C (38 km) 3]



Northern primary faults

Case 3

[0.3]

o

Fault Geometry Model Magnitude Distribution Model

C (38 km) 3]

Seismogenic Style of Rupture  Rupture Source Vertical Rate Seismogenic
Probablility Faulting Model (Length) (mm/yr) Dip Depth Max. Magn. Magnitude pdf
0.15 10 W&C (L)+0.25[0.4] _Y&C Char
NM (Rake:-90) SH-RO1  E+C+W (135km) / (O . [0 3] / [0.5]
80 W&C (A)+0.25[0.3
. / [0.4] W+C (76 km) [o 4] Truncated
Shanchiao )
Fault  \ E+C (106km) | 20 yaM (A)+0.25(0.3]\ Exponential
NM/OB (Rake:-50) | W (28 km) [0.3] [0.5]
[0.6] C (48 km)
STl E (58 km 10 W&C (L)+0.25[0.4] Y&C Char
" L]-. i NM (Rake:-90) ST-RO1 12411 (68 km) . [0 3] / : [0.5]
[0.4] 80 W&C (A)+0.25(0.3
Seismogenic / |-L1 (17km) ¢ [0 4] Truncated
06\ y\/0B (Rake:-50) L2 (51km) 20 Y&M (A)+0.25[0.3]\ Exponential
[0.6] ' [0.3] [0.5]
10 W&C (L) +0.25[0.4] Y&C Ch
) NM (Rake:-90) ST-RO1 L2 (51km) [0.3] = 04 [0.5] =
If L1 is not [0.4] ° 15 /W&C (A)+0.25(0.3 '
Seismogenic / 80 A] = Truncated
041 M/OB (Rake:-50) 20 &M (A)+0.25[0.3]\ Exponential
[0.6] [0.3] [0.5]
L)+0.25[0.4] Y&C Char
NM (Rake:-90) AT-R01  A1+A2 (93km) [0.5]
. 0.5 Al (41k 80°
Aoti Fault / 03] [ A2 (52 klr:)) Truncated
\NM/OB (Rake:-50) .20 : Exponential
[0.5] [0.3] [0.5]
NM (Rake:90) N-ROL _A+B+C (127km) [ (o [3%] W&C (L)+0.25[0-4] _Y&C Char
Northtlan / 1 A+B (88 km) 3]gs5 70° * /w&c (A)+0.25[0.3
Fault \ B+C (78km) 0. [O 4] \( Truncated
NM/OB (Rake:-50) A (49 km) 44.8 &M (A)+0.25[0.3]\ Exponential
[0.5] B (40 km) [0. [O 3] [0.5]
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Figure 6. Empirical relationship between earthquake magnitude and fault rupture area. The volume

involved by normal faulting is added below. Each type of tectonic setting has its own involved volumes, i.e.,

determining the maximum expected magnitude. The maximum volumes are computed assuming L= 3z
(normal faulting), L= 10z (strike-slip fault) and L= 25z (thrust fault), where L is the fault length and z

the involved volume depth. The different types of faulting have also different b-value of the Gutenberg-
Richter relation®, supporting that besides the different involved volumes, earthquakes may have different
mechanisms. Doglioni et al., 2015 Normal fault earthquakes or gravity quakes
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Fault Geometry Model Magnitude Distribution Model

Seismogenic Style of Rupture  Rupture Source Slip Rate Seismogenic
Probability Faulting Model (Length) mm/yr Dip Depth Max. Magn. Magnitude pdf

W&C (L)+0.25
[0.4] Y&C Char
1km &C (A)+0.25 _
: [0.3]
M (A)+0.25

[0.3]

Truncated

NM (Rake:-90) _ SF-RO1 S (3km) : . Exponential
[0.5]
Seismogenic : : [0.5]
[0.6]
[0.5]
NM/OB (Rake:-45)

[0.5] 1215°E 122
Seis':“:;enic H|gh dipping, angle 70- 80 degree
[0.5] 20 D Wi il NE Dlppmg direction
- -[
.
X
-10
36 F2SN
53 |
E] :,i j : ; i ., " j ;: |:L ?‘1’ RYES NPP 20km




Southern primary faults
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Manilla Subduction Zone Interface Geometry Setting

Depth (km)

Manila
Manila Trench Splay

* Fault

Interface 1

Trench Branch Bottom of
Point Interface



IZ?'E 121;5'[':
25N /'
27N 2 r [ J
-~ Southern primary faults
215" N % L
o i:ﬂ E Manila West Hengchun Hengchun East  North Luzon North Luzon
i - P Splay Offshore Fault Hengechun  Backthrust Strike Slip
5 E oTE  mE Manila Trench Fault Structure System Offshore Fault  Fault Fault
SWHC & HCO
Case 1 _6km ’ \
—~ 10 ¥ 10
£ B=8 60° _ 70
< 20 0 45 20
= =30
2 30 30
)
S a0 X
N21.96 M=50
50
0 50 100 150 200 250

Depth (km)

200

250

-
e ¢

300

¥
=}

Depth (km)
W
=

I
e

50

100 150

250 300




) 120° 122°
Fault geometry -West Hengchun Offshore Structure | :: :
.
& o
WM #3 2 s Ly
% g B
: s, 2 =
% : Sk
Wamils Vst Hengohaw Heagehua Emsi North Lugan Saril Lase ’n’ '-;
Manils Troach Spday CFifubare Fawit lengchas  Beckihrast 1 G ey
" Fault Sireciore Sygiemas (fMshore Fauli  Pawlt Fauli . E_g i '
- - v - Modify the geometry of N
Case 1 — "3'-5 .
— yare Y - 23
N e West Hengchun Offshore Structure} ga.
=
= Ans [T o 20“ 20:
ﬁh FT T
N21.96
O ————— — y— e ———— -
N =0 100 MRELED 200 250 300 WS #3 9
Distance (km} =
Maails Wit Heagihas lfr: zf:lln Eail North Lagas ool Lo
Splay CFlfulsre auld & Beekrhrase Sieike Slip i
Minn B Vrvmch Fuuli Nirwitere Sysiem  OWabhore Fault  Fauli T
Manila West Hengchun Hengchun East North Luzon Yorth Luzon
e L] ] ) - 4 H
Casa 2 1 . i Splay Offshore Fault Hengchun  Backthrust Sirike Slip
= b T Manila Trench Fault Structure System Offshore Fault  Fault Fault
E T
= 1m4 - L O
=n 30 - Case 1
- — 1.
(=T g
WZ1.96 =40 2 z0m
AN T T T T - T T T -
L 0 10y 150 2 250 ANz 30
Distance (km) 2 om
Blanils West Hengchua Hragchan East Morth Lagoa S orth Luzon MN21.86°
Manlls Tresch mplay iHishare Fault Hengehan Backibrast Sieike 510 S0 p—— p— p— — p—— p—— v
i Faslt  Structers System fTehore Fault  Fauhl Fanule 0 50 100 150 200 250 300
™ case 3 — ] Manils West Hengebun Hengohun East  Mwril Luzsn Sorth Lus
AR | Splay Oiffsbore Fauli Hengpch Backthrast  Sirike sl
1 i t il Munlis Tremch Fauls Sirulure System  (Fffshore Fault  Fauht Fas
'-_‘ oo 2
- [LT . -—.__‘____‘_ L]
= Au b Lase & 6 km |
& A 4 yive | ™
n b — = zod 1 b1
W S0 L 150 2o 50 L {1 .
Distance (km) = Aos “‘
= and
M21. 88 K=50
=i§ - v - — - -
L1} S0 1 aray 150 201 250 oo
amils West Hengehun Wemgehan Emar PMwril Luzom ™ arih | uran
Maaila Treack Splay Offihere Fauli un  Backi Strike 51
Fuuli Strucimre Sysiem Oifsb Fault Fasl Fauli
LLL =
.age 3
-g L [T
= T T
=
= Aiie e
=
= aoe
N2 GF
e —_— - - - -
] S0 1y 150 2040 250

2



Southern primary faults & Manila subduction interface

. . Erancli Fomt !Ei
Interface Rupture Rupture Slip Rate = Magnitude Geometry / Interface 2(M)
Model Model Source (mm/yr) pdf Model (Case)
(Depth)
B:8 km / M:30km
| Casel < [0.5] 1
[0.4] B:8 km / M:50km
[0.5]
3 Y&C Char B:12 km / M:40km
' [0.5] Case 2 / [0.8] 2
Truncated
[0.4] \exponential 051 \_B:12 km / M:50km
Interface 2 ﬁ% 0.3] [0.5] [0.2]
03\ Phoptae)
[02] D1 ‘117;2 Case 3 B:15 km / M:50km 3
RM4 D2 {229km) [0.1] [1.0]
[0.5] D3 (274km)
S$1+52+S3 (484 k
syt AML_S3452453 (48t o S tvame | rupturs oo
+ Interface 2 [gnzz] 1S2+53(452 km) Hengchun Fault System HC-RM
[0.4] RM3 $1+52(354 km) North Luzon Strike Slip Fault NLSSF-RM
S3 (130km)
[0.2] 51 (33 km) North Luzon Backthrust Fault NLBF-RM
RM4 S$2 (322km) Manila Splay Fault MSF-RM
N . [0.5] S3 (130km)
Note: : East Hengchun Offshore Fault EHCOF-RM
*Max Magn. = Char. Magn. + 0.25
*Char. Magn. is calculated from Magnitude Scaling Law: Wells and Coppersmith West Hengchun Offshore Structure WHCOS-RM

(1994), Yen and Ma (2011) .



Southern primary faults & Manila subduction interfacem

Magnitude Distribution Model
Magnitude pdf

&C (1)+0.25[0.4]
0.3]

Y&C Char[0.5]

\m_M(A)M-.%]

Truncated 0.5]
Exponential

Manila West Hengchun Hengehun  East  North Luzon
ore a

Fault h
Offshare Faul

Hengchun  Bac

kthrust
Fault

200

250 300

Y&C Char[0.5]

Truncated [0_5]

Y&M (A +o.2@-3]@

Y&C Char[0.5]

Truncated [0.5]

&M (A)+0.240.3] \Exponentia

Y&C Char[0.5]

X&mﬂ&lﬂ
&C (A)+0.25[0.3]

Truncated [0.5]

&M (A)+0.240.3] \EXponentia

Y&C Char[0.5]

Truncated JO.S]

\v&_M(A)w._zﬂJB]@

Y&C Char[0.5]

Seismogenic Style of Rupture Rupture Source Vertical Rate Fault Geometry Model
Probablility Faulting Model (Length) (mm/yr) Dip Seismogenic Depth Max. Magn.
[0.4,1,0.5][0.2] w
Seismogenic RV (90) HC-RM CC+HC+SWHC (144 km) /i1.6, 4,1.41[0.6] 60 °(Stop at Manila interface) /(;;&c (A)+0.25]
0.4] CC+HC+HCO (140 km)
RV/OB (45) CC+HC (117 km) -4, 6,2.3][0.2]
[0.6] HC+HCO (63 km) =
HC+SWHC (70km) ~ SWHGHGCCl o
SWHC (27 km)
CC (77 km) 3%
HC (40 km) how
HCO (23 km) ' -
4* [0.3] W&C (L)+0.25[0.4]
Seismogenic RV/OB (45) NLSSF-RM (216 km) /6 *[0.4] 70° (Stop at Manila Interface)é;&c (A)+0.25[0.3]
\__ 8*[0.3]
5* [0.3] W&C (L)+0.25[0.4]
Seismogenic RV (90) NLBF-RM (593 km) / 8*[0.4] 35° (Stop at Manila interface) f\/g.c (A)+0.25[0.3]
*[0.3]
MSF-RM1 [0-1] $1+52+53 (484 km)
Seismogenic RV (90) / MSE-RM2 [0.2], il (3 kn‘ll()m 4* [0.3] (Stop at Manila branch
. 0.2] _ S1+52(354 km) g* [0.4] 11°  point (8 km))
sE-RM3 10-2],—5'¢3 (130km) < ;;*[0_3]
1 (3: .
SE-RM4 [0.5] SSZ (gZ?Zkrrrl"\)) * Means constant slip rate
S3 (130km)
5 [0.3] W&C (L)+0.25[0.4]
Seismogenic RV (90)  EHCOF-RM (190 km) /7 [04]  70° (Stop at Manila interface) fyg ¢ (A)+0.25[0.3]
\ 9 [0.3]
1.2[0.2] W&C (L)+0.25[0.4]
Seismogenic RV (90)  WHCOS-RM (19 km) /' 1.6[0.6] 30° (branch fault offinterfacem;&c (A)+0.25[0.3]
[0.5] : \_2.4[0.2]
Non-Seismogenic

[0.5]

Truncated 10.5

\v&m (a):0.06.3] \Exponentia



Southern primary faults & Manila subduction interfaceM

Seismogenic Style of Rupture Rupture Source Vertical Rate Fault Geometry Model

Magnitude Distribution Model
Probablility ~Faulting Model (Length) (mm/yr)

Dip Seismogenic Depth Max. Magn. Magnitude pdf

(0.4, 1,0.5][0 W&C (1)+0.25[0.4]  ygc char[0.5]
Seismogenic RV (90) HC-RM CC+HC+SWHC (144 km) /[1.6, 4,1.4][0l6] 75 "(§top at Manila interface) AN&C (A)+0.25[0.3]1 " Truncated

A JO.S]
0.4] CC+HC+HCO (140 km) \v&m (A)+0.280.3] Exponentia

RV/OB (45) CC+HC (117 km) 4, 6,2.3]

[0.6] HC+HCO (63 km) .
HC+SWHC (70 km) [SWHC, HC, cC]
SWHC (27 km)

CC (77 km)
HC (40 km)

Hco (23 km) b ik Vi 1840 2imiy 2am Likn

4* [0.3] . X%‘LM{DA} Y&C Char[0.5]
Seismogenic RV/OB (45) NLSSF-RM (216 km) /" 6+*[0.4] | 80° [StopatManilainterface)fye c (a)+0.25[0.3]

Truncated [0_5]

\__8*[0.3] \Y&m (A)+0.2E0-3]@

........

Dwpth (ki

5*[0.3] WE&C (1)+0.25[0.4]  ygc Char[0.5]
Seismogenic RV (90) NLBF-RM (593 km) / 8*[0.4] 45° [(Stop at Manila interface) {ygc (A)+0.25[0.3] ¢/ Truncated 0.5]
\__12*[0.3] &M (A)+0.240.3] Exponentia[ '
msF-RM1 [0-1] s1+52+53 (484 km)

SF-RM3 [0.2]I $1+52(354 km) < g* [0.4] 15° §point (12 km)) &C (A)+0.25[0.3] " Truncated 0.5]
1

.5
Ssi ((1?.’%0I1<m)) D) E— \*f&M (A)+0.240.3] Exponentia[
SE-RM4 [0.5] S5 3i!2krrrl‘1) * Means constant slip rate

S3 (130km)

I_I 5 [0.3] W&C (1)+0.25[0.4]  ygc char[0.5]
Seismogenic | SS (0) EHCOF-RM (190 km) / 7 [04]  80° (Stopat Manila interface)
u

&C_(A)iQ.ZE[O_3]< Truncatedlo_S]
\ 9 [0.3] \*I&M (A)+0.240.3] Exponentia

1.2[0.2] %LC(LI%&A] Y&C Char[0.5]
Seismogenic RV (90) WHCOS-RM (19 km) /  1.6[0.6] 40° (branch fault off interface {n&C (A)+0.25[0.3]

Truncated 10_5
[0.5] \__2.4[0.2]

Non-Seismogenic \Y&M (A)+0.26).3] \Exponentia
JNON->€ISMOgE
[0.5]




Southern primary faults & Manila subduction interfacem

Seismogenic Style of Rupture Rupture Source Vertical Rate Fault Geometry Model Magnitude Distribution Model
Probablility Faulting Model (Length) (mm/yr) Dip Seismogenic Depth Max. Magn. Magnitude pdf
(0.4, 1,0.5][0 W&C (1)+0.25[0.4]  ygc char[0.5]
Seismogenic RV (90) HC-RM CC+HC+SWHC (144 km) /[1.6, 4,1.4][0l6] 75 "(top at Manila interface) AV&C (A)+o 25[0.3] " Truncated JO 5
0.4] CC+HC+HCO (140 km) V&M (A1+0.2E0.3] \Exponential
RV/OB (45) CC+HC (117 km) Y4.6231¢ Mo, v (212028 I
[0.6] HC+HCO (63 km) v
HC+SWHC (70 km) BT 55 4] .l
SWHC (27 km) - NG|
CC (77 km) I/
HC (40 km) - - E e
HCO (23 km) X '
Seismogenic RV/OB (45) NLSSF-RM (216 km) /_*[0.4] | 90° [StopatManilainterfacelfygc (a)+0.25[0.3] o Truncated j0.5
\_8*[0.3] \v&M (A)+0.26).3] \Exponentia
5* [0.3] X&MM@A] Y&C Char[0.5]
Seismogenic RV (90) NLBF-RM (593 km) / 8*[0.4] 55° [Stop at Manila interface) fyg ¢ (A)+0.25[0.3]1 ¢ Truncated 0.5]
* ] &M (A)+0.280.3] Exponentia[ '
MsE-RM1 [0-1] $1+52+53 (484 km)
; : Sl (33 km)
Seismogenic RV (90) /MSF-RM2 [0-2], L a4* {0.3} (Stop at Manila branch W&C(1}+0.25[0.4]  yec char[0.5]
- 0.2 51+SZ 354 km) ¢ g+ [0.4 18" | point (15 km)) + Truncated
SF-RM3 | ]I $3 (130km) ¥[0.3] Ex onentia[ 2
SE-RMa4 [0.5] S 34’2km) Means constant slip rate
S3 (130km)
5 [0.3] 2&«9@&41 Y&C Char[0.5]
Seismogenic SS (0) EHCOF-RM (190 km) / 7 [04] 80o (Stop at Manila interface) &C_(_A)iﬂ_ZSM] Truncated 0 5]
\ 9 [0.3] \*I&M (A)+0.240.3] Exponentia! '
1.2[0.2] %LC(LI%&‘H Y&C Char[0.5]
Seismogenic RV (90)  WHCOS-RM (19 km) 1.6 [0.6] 50° (branch fault off interface){V&C (A)+0.25[0.3] ¢/ Truncated IO'S
[0.5] . \__2.4[0.2] \Y&M (A)+0.26).3] \Exponentia
Non-Seismogenic *

[0.5]



Other faults




Other faults - Onshore

Seismogenic

Style of

Rupture Source

Fault Geometry Model

Magnitude Distribution Model

©! _ Rupture Slip Rate Seismogenic Magnitude
Probablility  Faulting Model (Length) (mm/yr) Dip Depth Max. Magnitude pdf
Y&C Char
Dip 1/Depth1 [0.2] W&C (L)+0.25
[0.3] [0.4]
Seismogenic RMO1 RSO1 Dip 2/Depth2 [0.6] W&C (A)+0.25
[0.4] [0.3]
Dip 3/Depth3 [0.2] Y&M (A)+0.25 \ Truncated
[0.3] [0.3] Exponential

[0.5]




Other faults - Offshore

Fault Geometry Model

Magnitude Dis

tribution Model

Seismogenic  Style of Rupture  Rupture Source Slip Rate Seismogenic Magnitude
Probablility  Faulting Model (Length) (mm/yr) Dip Depth Max. Magnitude pdf
W&C (L)+0.25 Ysig g;“"
RSO1 [0.3] [0.3] [0.4] '
Seismogenic RMO01* W&C (A)+0.25
*Binhai Fault [0.4] [0.4] \ Y&E\?l.?’}\) 0.25 Truncated
+ -
. Exponential
W&C (L)+0.25  Y&CChar
[0.5]
RSO1 [0.3] [0.4]
Seismogenic RMO01* W&C (A)+0.25
* Okinawa Trough Fault [0.4] \ [0.3] Truncated
Y&M (A)+0.25 Exponential
[0.3] [0.3] [0.5]
W&C (L)+.025 Y&CChar
[0.5]
[0.3] [0.4]
Seismogenic RMO1* RS01 W&C (A)+0.25
* Ryukyu SS Fault [0.4] [0.3] Truncated
* Taitung Canyon Fault Y&M (A)+0.25 Exponential
[0.3] [0.3]

* Hengchun Ridge Fault

[0.5]
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Subduction zone map

Manila Trench
120° 122°

Ryukyu Trench

121 123 125° 127" 129°
I

120° 122° 54



Subduction - Source type

= Ryukyu Subduction Zone (A - A’)
1) Interface (Depth: 0 ~ 35km)
2) Beneath Interface Crustal (Depth: 0~
3) Intraslab (35km ~)

= Manila Subduction Zone (B — B’)
1) Interface (0 ~ 50km)
2) Beneath Interface Crustal (Depth: 0~
3) Intraslab (50km ~)

1 0 LatitudS N

35km)

50km)

i B

118°

124°

100 km

Continental

Latitudﬂg)f

Oceanic selsmogenic thickness Baoreaih 9 Conlinental seismogenic thickness seismogenic (12 km Oceanic seismogenic thickness

50 km 50km || | KM o source. shaow 20 *M| | |[35 km thickneas 50 kmy | Beneath 40 km 50 km
Interface
Areal Shallow Areal Source- Shallow Crust Areal Source- Shaliow
Notes:
Notes: e D: the position of trench
+D: the pasition of trench 4&@ +5: the position of splay fault Areal Source- Deep
+5: the position of splay fault Mantie +B: the branch point Mantie Mantie
=B: the branch point . Arssl Souros-Daep =M: the bottom of interface 2
«M: the bottom of interface 2 Intraslab +D-B: Interface 1
Intraslab

+D-B: Interface 1 B-M: Interface 2
«B-M: Interface 2 et A 5-B: Splay Fault Arval Source- Deop

Ryukyu Subduction Zone
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Manila Subduction Zone




Subduction interface Geometry Setting

Ryukyu Trench

(0]
10~

20+

40+

Depth (km)
b
0

50

Distance (km)

T T
\ur) L\
NPP4 NPP2NPP1

nterface 2 D: the position of the trench

B: the branch point

Interface

i Ml S .........._M:the bottom of megathrust__
M2
"""""""""""""""""""""""""""""""" M3T Ma  ms T
0 T T T T 5.0 T T T T 160 T T T T 1;0 T
B: Branch M: Bottom
Point of interface
Manila

Manila Trench Splay

Depth (km)
R WON =
e & & & o

0
=)

Fault

Interface 1

Interface 2 w3
M3
50 100 150 200 250 304




121° 123" 125 127° 129°

Fault Geometry model

Fault Geometry Model

To extend the interface to depth of Branch Point (B)/
35 km will influence the seismic Interface2 (M)
129" hazard contribution. (Depth)
WM #3 Distance (km) B1:7.5 km / M1:25km
O T P W Y
NP4 NPPZNPP1
10+
E 204 i D: the position of the trench
2 eoo......Bithebranchpoint | ) )
Z DO S Mz the bottom of megathrust | B1:7.5 km/M5'35km
I [ M3T Ma  ms T
Q 40 o
o
50 T T T T L T T T T w T T - T T 7
o 50 100 150
WS #3

Distance (km)

T DD
\u I\
NPP4  NPP2NPP1
’E D: the position of the trench
= ~euooooan... Bithebranchpoint ]
= e ML _._M:thebottom of megathrust_ |
. PSSR, A\ . e, t _‘:‘:\_‘ ____________________________________________________ ] ]
5 S P B3:10 km / M3:35km
—>
a
50 T T T T w

T T Y P v @ —— 57
(0] 50 100 150



Ryukyu subduction interface

Fault Geometry Model
Branch Point (B)

Magnitude Distribution Model

Interface

Rupture Rupture / Interface2 (M) Magnitude
Model Model Source Slip Rate (Depth) Max. Magn. pdf
B1:7.5 km / M1:25km
[0.2]
15 mm/yr
03] B1:7.5 km / M5:35km Y&COChar
Strasser (L)+0.25 (03]
[0.3]
RM1 R1+R2+R3 (796km) | 25 mm/yr Strasser (A)+0.25
0.1] [0.4] [0.4]
Interfacel R1 (194km) B|359ir (L])+0-25 Truncated
. m 0.3
+interface2 RM2 2R (602K 30 mm/yr BZ:QkTolll}/I4:35km Exponential
+ m -
[0.4] [0.3] [0.3] [0.5]
RM3 R1+R2 (458km) 3:10 km / M3:35km
R3 (338km) [0.1]
Interface2
R1 (194k
[0.6] (194km)
R2 (264km)
[0.5] R3 (338km) *Note:

*Max. Magn. = M, . (center of boxcar for Y&C model) +0.25
*Magnitude Scaling Law: Strasser et al., 2010 and Blaser et al (2010)
*Subduction zone interface GMPE
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Manila Subduction interface

Geometry model

Geometry
Model Branch Point (B)

(Case) / Interface 2(M) (Depth)

Depth (km)

Depth (km)

B1:8 km / M1:30km

WM #3 Case 1 [0.5] 1
o Distance (km) [0.4] \B1:8 km / M5:50km
NPP3 D: the position of the trench
10+ B: the branch point [0.5]
20+ M: the bottom of interface2
20 e
| wig T—— Case 2 / [0.8]
=01 ™3 ®wa s
60 ——————————r - - y—r [0.5] \
0] 50 100 150 200 250
[0.2]
Case 3 B3:15 km / M3:50km E
0.1 [1.0]
WS #3 _ [0.1]
Distance (km)
1 NPE3 D: the position of the trench
10+ B: the branch point
20 M: the bottom of interface2
=5 7 N S 29°
7 o . SR YRy
50+ ...s._.
60 —_— - - -
[0 ] 50 100 150 200 250

* Extend the interface of depth to 50 km, the rupture area
and the maximum magnitude will increase.

20°
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Manila subduction interface

Geometry
Interface Rupture Rupture Sliprate Magnitude Model Branch Point (B)
Model Model Source (mm/yr) pdf (Case) / Interface 2(M) (Depth) Max. Magn.
RM1 D1+D2+D3 (620km) B1:8 km / M1:30km
Casel | 1 [0.5]
Interface 1 [0.1]
+ interface 2 D1 (117km)
RM2__ 53,3 (503km) [0.4] 1:8 km / M5:50km
[0.3] 0.2
|£M3] D1+D2 (346km) [0.5]
D3 (274km
[0.2] D1 (117km Y&C Char Strasser (L)+0.25
I:(I)Vl 54] _B;ém 03] [0.5] B2:12 km / M2:40k 1031
. . :12 km :
RM1_D1+D2+D3 (620km)® - — ® Truncated case2 | 2] / 08 Strasser (A}+0.25
: ; 2 i [02‘2] Xponential [0.8] [0.4]
nterface D1 (117km . \&
[0.3] D2+D3 (503km) [0.3] [0.5] [0.5] 2:12 km / M4:50km\ Blaser (L)+0.25
D1+D2 (346km) [0.2] [0.3]
[0.2] D1 117km_:
RM4 D2 (229 )
[0.5] D3 (274km 3
RM1 S1+S2+S3 (485 km) Case 3 B3:15 km / M3:50km
cnteries /g S1B3km) 01 10
[
[0.4] [0.2] 1S$2+53(452 km)
$1+52(355 km)
$3 (130km)
S1 (33 km)
52 (322km) \ _
53 (130km) Max Magn. :

*Max Magn. = Char. Egk. Magn. + 0.25

*Char. Egk. Magn. is calculated from Magnitude Scaling Law:
For Fault source: Wells and Coppersmith (1994), Yen and Ma (2011)
For interface source: Strasser et al (2010) and Blaser et al (2010) ¢o




Related Geometry Modeling in Southern Taiwan

A
A ,
Manila West Hengehun Hengehun East  North Luzon North Luzon 1195°E 1200 E 1205°E 121°E 1215°E
Manila Trench Splay Offshore Fault Hengehun  Backthrust  Strike Slip 1 1 1 1 1
Fault Structure System Offshore Fault  Fault Fault
o ;
2
~—~ 10
g .
= 20 225" N+
=
2 30x /
<
2 404
so r p— ¥ e pe— ¥ A
0 50 100 150 200 250 300
Manila West Hengchun Hengchun East North Luzon North Luzon - Q) 4
Manila Trench Splay Offshore Fault Hengchun  Backthrust Strike Slip 22 N Y
Fault Structure System Offshore Fault  Fault Fault
I z
SWHC& HCO o
-
,E 10 =
< : 20 =
= - =~
= 3 30 21.5" N % B
L
= w
N21.96" =i
S 7 =
0 50 100 150 200 250 300 3
Manila West Hengchun Hengchun East  North LuzonNorth Luzon w
Manila Trench Splay Offshore Fault Hengchun Backthrust Strike Slip =
+ Fault Structure System Offshore Fault Fault Fault 21' N_ © =
I -n
o
1=
10 (ad
20
* I - I. ! - I -
1195°E 1200E 1205°E 1215°E
0 50 100 150 200 250 300
Distance (km)
Construction

of three Geometry Modeling Cases for the fault systems
around NPP3 in consideration of the Uncertainties.
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Cumulative geologic slip rate across the entire southern region

Manila Trench Manila Spla Total slip rate
WSH# 2 Ty % Fault (mrr?/yr) 9 Other Faults (%) (mm/F\)/r)

8 4 62 31.60

Case 1l 10| 16-25 6/ 10-13 70 54.18

12 8 73 74.77

8 4 62 31.74

Case 2 10/ 17-25 6/11-13 69 52.21

12 8 72 71.63

8 4 58 28.50

Case 3 10/ 19-28 6| 13-14 66 46.80

12 8 69 63.70

WM 3 Manila Trench % Manila Splay % Other Faults (%) Total slip rate
(mm/yr) Fault (mm/yr) (mm/yr)

8 4 63 32.30

Case 1 141 22-25 9/ 12-15 63 62.10

20 15 62 91.20

8 4 61 30.80

Case 2 14| 24-26 9 13-18 60 57.90

20 15 59 84.70

8 4 60 30.10

Case 3 14| 24-27 9 13-18 59 55.90

20 15 57 81.80

WS 3 Manila Trench % Manila Splay % Other Faults (%) Total slip rate
(mm/yr) Fault (mm/yr) (mm/yr)

8 4 63 32.30

Case 1l 14| 23-25 9 12-16 63 62.10

24 15 59 95.20

8 4 61 30.80

Case 2 14( 24-27 9 13-17 60 57.90

24 15 56 88.70

8 4 60 30.10

Case 3 14| 25-28 9 13-18 59 55.90

24 15 55 85.80

Other Faults include West Hengchun Offshore
Structure, Hengchun Fault, East Hengchun
Offshore Fault, North Luzon Backthrust Fault,

North Luzon Strike Slip Fault, Soutwest

Hengchun Fault.

ws# 2 ® The slip rate of Manila trench
accounts for 20-30 percent of

the slip rate of southern
region of Taiwan.
B Consider the plate

convergence rate (86/mm/yr)
Modify the slip rate of manila

trench and splay fault.

WM# 3

B  Modify the slip rate of

manila trench.

WSH# 3

Manila Trench Slip Rate (mm/yr)

WS#2
WM#3
WS#3

12
20
24

14




Manila Subduction Interface
— Slip Rate

Slip Rate
(mm/yr)

8
[0.3]
14 In Manila Subduction zone, the instrumental catalog does not record

[0.4] any event with Mw > 8 and its aftershocks over the past more
400~500 hundred years (Megawati et al., 2009)
24

1000000 5
[0 ) 3 ] logT=06M—4.0—logS
00000 Matsuda(1975)

1000000 -

1 1ogT=057M—391—logS
7| Bonilla(1970) &

B The range of uncertainty is wide and the
median is lacking evidence, so we give
almost equal weighting as [0.3] [0.4] [0.3].

- Slip Rate (mm/yr)

| (year)
-
\

h/vr,

g
Ry
%,
%
.
o-f
2,
“L
Y 9/_
=]
3
5

n/y

=

11 b1l I R s

—
(=1

Recurrence interval (year)

Recurrence intérva
Eg=
8E
|
|
- l%éf -3
| "o,
12 )
|
7,
“

l — 77—

9 2 3 4 5 6 7

Magnitude (M)

w

Magnitude (M)

Min slip rate: 8~12 mm/yr



Thank You for Your Attention
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