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ExSIM, Scenario: M6.2, SS, R=20 km, NOCAL

ExSIM, Scenario: M6.6, REV, R=20 km, NOCAL
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Solve source scaling from different regions with
three attenuation models. (Sokolov et al., 2006)
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Review the FAS/PSA based methods for Taiwan.

o
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FAS

Model-Bias(log)

Empirical Transfer Function (ETF)
based site correction of stochastic
simulation (Huang et al., 2017).
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Ampilification factor

General Transfer Functions in Taipei Basin
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Empirical Transfer Function (ETF)
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M73M 7.6

—————— ,l..Obser'va'l'lon
Rock Simulation
.................................... S'fe Cor‘r‘eCt'on

...........

...........................

200 APy SRR T RN RN ey
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100 i
T TN g DR aluErr ———————— |
OB s e e e F/AVAWARES T ' ! ! ! !
L R R I R R N R R ) Brwrary i Tra e Eara e w oaee ﬂ ﬂz ﬂ4 {:I-f.r {]-ﬂ 1
: B Finite Faull Stochastic Simualation {Sile Correclion lrom ETF)
"""""" B Finite Faull Stochastic Simualation (Y HER)
] I SO UUUUUURUR-UURPR U U ORP . . SEE T W L0w {Considering V530)
FJ06&CI0 (Sile Correction)
Co s EERe W0a&LCI0 (rock)
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Applications- identify possible ground¥AR
motion range from random asperity model

AG: 220/0 * Sa: 968 kmz Slip Model- Case 2

SO5W Strike Direction (km) NOSE

= 39 Subfaults. { EEEN & EEEEEEsse)
Aa: Area of Asperity.
Sa: Total Area of Fault.

(follow Japan's Recipe:
Irikura et al., 2004; NIED, 2009; Irikura and Miyake, 2011)

=

Dip Diraction (km}
=

]

g

Slip Model- Case 1 551 Slip Model- Case 3

SO5W Strike Direction (km) NOSE SO5W Strike Direction (km) NOSE

ﬂf.'l 10 20 30 A0 50 =4 Fi 20

.:;.'3' 10 20 30 A0 50 4] il 20 an 100 110

=
=

Dip Diraction (km}
=

=]
Dip Diraction (km}
=

[
k=]

g
g

Slig (ratia)

Slip Ratio for each subfaults




Applications- identify possible ground¥ARtabs
motion range from random asperity model

o in TAP, TCU region for 921 EQ

INErr
I

0.9

0.8

Cip Direction (krn)

Z
Siip Ty

(Modified from
Ma et al., 2001)

0.7
!

Slip Model- Random 1

= 0 N Strike Direction (km)
(N
4ot i
: § 8
051 i -
041 =
0.3{" () Random Slip Model Mean of Random Models=0.68 -
e V€N OF 150 Times of Inverted Slip Model=0.613
B Random Models .
= |nverted Slip Model
02 |||||||||||| l l 1 l l l | l l l | | l | 1 l l

0 10 20 30 40 50 60 70 a0 a0 100 110 120 130 140 150
Random times



Applications- identify possible groundVARE:
motion range from random asperity model

0.65

06

DSPD

0.4}
Ll ¢ Random Slip Model

0.35
0

Average DSPD in TAP,TCU region for 921 EQ

0.45

Mean of 150 Times of
Random Models

H = = = nverted Slip Model

Mean of Random Models=0.532
Inverted Slip Model=0.485

80 a0 100 110 120 130 140 150
Random times

D 20
18
16
14
12
10
]
&
+
z

= Siip Ty
(Modified from
Ma et al., 2001)

Slip Model- Random 1
SOSW Strike Direction (km) NOSE
0 10 1

20 30 40 SO 60 70 80 90 100 0
- E3
1
lip (ratio)

Cip Direction (krn)

B 5 EE B a3 o

20

30

Dip Direction (km)



Applications- identify possible ground¥AR
motion range from random asperity model

, Slip Model- Random 1 8&
— S43W Stn ke Dlrem]u::-r' rkm] 43E

i l:tic-n Tkm)
Ib

Slip fralio}
Slip Model- Random 27
Stn ke Dlrem]u::.r' rkm] M43E

-l
'\Elp Dire
@]

o
B
[

=

5] = =
I

Diﬁ Direction (k)

Slip Model- Random 32

S43W Strike Direction (km) N43E
/ E " 13 #i a0 ) t | 0 K]
=
5 y ' " + 5
r ¥ L ] _{ -E i
-l of , c’m !unﬁ =
= , %U‘ ”’ I%- -
g §: .
L ’; 4 Slip Model- Random 87
N ' Strike Direciion (km)
E' ] ) Y
S
_t u E -
Chung-it =
O ur @
1 5 "
=
D 4

Slip Ratio for each subfaults=



Applications- identify possible ground¥ARtabs
motion range from random asperity model

TAP- Random Asperity MoAdeI— ShanChiao Fault
SRS LI IHIE T - S R I L B L L SRt HHTTE

10* —

; : oo : : e
103?ﬁﬁﬁﬁﬁﬁ D S DA S | (R

PGA(gal)

107 L R

i Mean of Random models (SC:B) | .~ 0 0 oot ]

(Site Class: C)

(SC:D)

(SC:E)

STD of Random models

= = = JO6&C10 (rock)
J06&C10 (site correction)

101 1 0 — 1
107 10 10

Rupture—Dist(km)




Applications- applied to EEW in SANAltLabs
from grid search point source simulation

Seismic Array of NCREE in TAiwan
Load Time : Tue Nov 14 03:07:47 2017 (SANTA) @

Strong Motion (SM) Broadband (BB)

CWB data link

;M:f‘f‘f’n -
il

Siam w4

B

LaeﬁeﬂBﬂAPCmmdbyNLSG ‘ Leaflet | EMAP Created by NLSC

santa.ncree.org



Applications- applied to EEW in SANAltLabs
from grid search point source simulation

N Grid Scheme:
Size- 10km*10km*5km (Depth to 60km)
Mw- 4.0-7.0 (0.2 interval)

The Seismic Array of |\
NCREE in Taiwan " J

120,000 L
Source numbers for one station:
i 300 288K
fdodelBias — Class None — A120— small EQ.
24ame g
3
e e b
= A120 - 2016 D3 152854
:g' Wwe: 478 Hypo: 36,59 sm E121 9667 M24.4563 D18km
h MNearast Paint Source— Mw:d.8 Hypn—Ermoe: B.25km E122 N24.5 D20km
] . . T
E
k ot ke A H _1;] | coa: 16.72 qal
“denn ol Mecde: Bins: n
LG —_ i
E OES-h
o =1
a3+ | ) : g a
<] ] agAr E
frag | HZ) 1'3
i
E
-
H
a
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L]
oo
ETre L i - i
s ‘ o e e ,
a 25 BB ke E . as  aF - 2
LB — frrg.iHz)




Applications- applied to EEW in SAN¥AtLabs
from grid search point source simulation

A100 -PGA pradiclian from EEW searching database A120 -PGA pradiction from EEW saarching database
(Based on Stochastic Paint Sourca simu latian) (Based on Stochastic Point Sourcea simu latian)
| 8 n;'—um.lnmrul:nw] Y T | 8 r'r;'_um.lhmumgu1w.| o T
Valldetoniafter BHEDE ! Valldotoniafter BHED !
' . ] 't !
CT T T T s T AT e T T L
EH | : ¢ |
v § I P v, g SR 7l I
E z : o % : .9
= ! : = ! !
w 'CII'.I s : 1 'c'|-'I w't 8 & : 2 Q‘ !
1] ]
<I {E : o -2 B - g - -0 ' {E O Al Ao - - '
%o 96 o @<
m ») % Q I (] '
a | o%k ¥ )Y N ETF-used (before 201604)
o - -
' Validation(After 201604)
= I
i : w L : 1
1 1 Iy 10, e 1w 0t
PLaA-DBS-Genmean (gal PGA — O bser‘va"‘ | o n PraA-DBS-Gienmean (gal)
A1DD —FAS pradiction fram EEW searching database A120 —-FAS pradiction fram EEW searching database
p (Bazsed on Siochastic Point Scurce simulation’ p (Bazsed on Siochastic Faint Scurce simulation)
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Applications- host to target
adjustment factor for GMPE

NAR![abs

Hybrid Empirical Method (HEM)

Host region

e (California
e Japan
e ltaly

Host region

Estimated

Ground Motion
Models
(GMMs)

Host region _
ground motions

Dataset

(Huge data) 1 T

T _vyH stochastic
Yestima\ted - Yes,timated X Y H

Target region

stochastic
Host & target /j

Adjustment
Taiwan

Stochastic

(Sparse data)

the ratio of

Simulations stochastic

simulations

e Calibration of stochastic model for Target region

e Search the well proofed stochastic models for Host region

Target region

Estimated

ground motions
(Huge data)

e Crustal Large
e Subduction
e Normal Faulting



Applications- host to target NAR

adjustment factor for GMPE

*From Stochastic Simulation models

Case study for shallow earthquake of California & Taiwan

Quality Factor (Q(f)) Geometric Spreading

10 [

—Taiwan {P.'", R<==50km; 1, 50=R==170)
10 - - - california (R~"®, R<=50km; R"*%, R>50km)

Geometric Spreading
EI

10 | . . e
— Taiwan (s0°°) Geometric Spreading ™.
; - - - California max(100,170f°'45) . L : : T
10 : : . ; : 1 10 50
0.2 0.3 0.5 1 2 5 10 Hypo-Dist (km) SOkm

Freq. (Hz)
Faster attenuation from California against Taiwan



Applications- host to target NAR

adjustment factor for GMPE

— Target-Taiwan
— Host-California

*From Stochastic Simulation models
Case study for shallow earthquake of California & Taiwan

Mw 5.5 Hypo-Dist: 20km Mw 5.5 Hypo-Dist: 70km

FAS — Mw:5.5 Hypo—dist: 70 km

\ FAS — Mw:5.5 Hypo—dist: 20 km \
10 y T ' - — ] 10 y .
1 n'| /A\ ; 01 :
T o 1
5 13 -
E { e _
= 2
@0 2 \/_/\A\
=4 L
L L
10° 1 10° | 1
— Target-Taiwan |] Target-Taiwan |
— Host-California 1 Host-California
1 u'1 i i i 1 1 i 1 u‘ i i L i
0.2 0.3 0.5 1 2 5 10 0.2 0.3 0.5 1 2 5 10
Freqg.(Hz)

Freq.(Hz)

FAS of Ground motion simulation were larger in
Taiwan than in California in 0.2-10 Hz.



Applications- host to target
adjustment factor for GMPE

NAR

*From Stochastic Simulation models Case stud
Hypo-Dist 20km

Taiwan / Califarnia Hypa-Dist: 20km

Taiwan / Galifornia Hypo—Dist: 30km

10’

8/for shallow earthquake of Taiwan /California
40 m

Taiwan / Galifornia Hypo-Dist: 40km

Ié.":. I';g.m" I';g.m"
| o I e | e
o2 03 05 'r i - 10 %02 03 os 1'r 2 - 0 5 1'r L2 - 10
. e (H=] o — ron.(Hz]
0.2Hz 0.5Hz 60km 5Hz 10Hz 70km Mw = 6.5 80K
_ _ - _ —Mw =55 -
, Taiwan ¢/ Califernia Hypo-—Dist; 60km . Taiwan / Galifornia Hypo-Dist: 70k . . an /! California Hypo-Dist: 80km
10 ; - . 10 . . 10" - .
E:E ;:% 5 ' \"\——\J\/m
£ | 7 1
Ef0° femmmmmmemmemmmmmmacceeeanmmaadeaaanad Bqgl focmnm e e mmae e aa e ne s 5 10"
i | 1. Magnitude induced host-to-target ratio difference was caused from stress drop.
2. Relative flat feature of far field (> 60km) was due to much faster attenuation relationship
in high frequency Q and geometric spreading from California model.
ez 03 s 12 5 0 Yoz 03 05 1 2 5 0 %z 03 05 1 2 5 10
rae.{Hr Fraq.il =) Fren.fHz)



Applications- simulating depth scalind¥ARttabs
relation for GMPE

ZtorQ
Strike Slip

equally distributed asperity

Ztorb
ZtorlO

Fault Perpendicular

L Fault Strike

Mw6.5

Ztordb

Mw7.0




Applications- simulating depth scalind¥ARt
relation for GMPE

Check for scaling of additive distance from EXSIM (Mw)

Relation with Mw
(PGA)

10

1. c1~cH are fitted

from all data first.
2. Fix cl~c4,

Mw=5.5
regress cb for Mw=6.0
different dataset 1 Mw=6.5

10 Mw=7.0

Simulated PGA (gal)

All data (c1~c5=4.065,0.7,
' 11255.021,-2.087,14.066)
| ——Mw 5.5 (c5=12.842)
| —— Mw 6.0 (c5=14.247)
| — Mw 6.5 (¢5=13.122)

— Mw 7.0 (c5=16.051)

10 10’ 10

Rrup (km)




Applications- simulating depth scalind¥ARt
relation for GMPE

Relation with Ztor Check for scaling of additive distance from EXSIM (Ztor)
(PGA) | | |

—
=
]
—T

All data (c1~c5=4.065,0.7,

11255.021,-2.087,14.066)

| =——Ztor 0 km (c5=12.797)

——Ztor 5 km (c5=14.122)
Ztor 10 km (c5=14.468)

| —— Ztor 15 km (c5=14.571)

Ztor 20 km (c5=13.562)

Ztor 25 km (c5=15.181)

| —— Ztor 30 km (c5=15.045)

| —— Ztor 35 km (c5=14.371)

| —— Ztor 40 km (c5=14.1)

—— Ztor 45 km (c5=14.766)

-

Simulated PGA (gal)

10" 10’ 10

Rrup (km)



Applications- simulating depth scalind¥ARttabs
relation for GMPE

¢cb value

¢cb value

¢b value




Applications-High Frequency Ground NAR
Motion Simulation (with nonlinearity)

102

DF (Strong motions) & Surface to 11 m
DF (avg. Weak motion)

P
o

Spectral Ratio
2 5

10-—2 Liiil 1 1 Lt 11111 1 L1

(Wen et al., 1994)l Frequency (l}?lz)
Dominant frequency (DF)
drop from LSST array In
Talwan wusing spectral ratio
method (Soil to Rock).

average spectral ratio of 3 strong events
average spectral ratio of 11 weak events

H/V RATIO

0 5 10 15 20
(b) FREQUENCY (Hz)

(Wen et al., 2006)

DF drop & de-amplification
of high frequency from
LSST array in Taiwan using
HVSR.



Applications-High Frequency Ground NARLabs
Motion Simulation (with nonlinearity)

Fourier Amplitude Spectrum

. [CHY014] 10°
cos 'ew CHYO014

| Observation
VHR Simulation

Site Correction with

R 2 - —exsm § HVSR of main shock
”"4’#‘ | ‘w P‘i‘] *n J"-'|"-’."‘""-"’"‘-""'”““" ‘ “_A'EAXASA”“A:‘"W"Q Hind !
“ 1 ‘0‘0.2 1 10 20
Frequency [Hz]
PGA

+

-y

¥

woe¥ -
A A

O¢

[
10 20 30 40 50 60 70 80 90 (Chenetal., 2017)
hypocenter distance [km]




Applications-High Frequency Ground NARLabs
Motion Simulation (with nonlinearity)

TAPO86 VW | Outcropping waveform

WKv

Surface

30 m
110 m

Soil layers

W 679 m
Bedrock '

Hypocenter distance

*

Point source




Applications-High Frequency Ground NAR
Motion Simulation (with nonlinearity)

Validation of structures of WK downhole from
equivalent linear method

INP-WKEQ17-351 N INP-WKEQ17-351 E

= il D.BE urfe;ce | | | F’G.A:tlS.anl ] = 2 QBS I"fﬂICE! | I PGA:SU.EgaII ‘
= 0 A ter o = e
i r”',"" " PGA: 45gal m',' "PGA 300l
o SIMsikdfe | | ' PGA44.3gal = 2 SIM-Jdliera | " PGA-34.6gal
=2 = g
", PGA: 44qal = ~ PGA: 34gal
= DBS-inpu:c {351m) I I I PG A:D.9gal = OBS-input {351m) PGA:8 3gal ‘
2 0 o e = - Z At
: PGA: 10ga 4 PGA: 8qgal |

) ; 1 : 1. . 6 o 2U 4I|J EIE." (=] 1(‘:"." 120 1;‘:’ 160

firmeseac.)

Observation (free field)
Simulation (to free field)
Input Motion (Observation, SB)



Applications-High Frequency Ground NARLabs
Motion Simulation (with nonlinearity)

Input motion from observation in SB-351m and EB-141m

PGA — Iraul maliorn —141m ; F&A - Input mobon -351m

.+ | Velocity and
&5 | geological
.o - g | Structure were
suitable for

S e T ke WK borehole to
FASBes | |predict ground

motion from
both EB and SB

eituskes numbas 32 - aarteuakns number 5L

2
req.iHz)



Applications-High Frequency Ground NARLabs
Motion Simulation (with nonlinearity)

WK000-FAS-WKEQ 7

u r‘facewk?oo-WKEo 7 "

ST Y Example of simulations, input

— i motion from SMSIM on

WWWWW : geological bedrock (679m)

L
7 T Om
' " Sim 3 100, 7 100
! ' pga: 24.55 gal s 1 - arget line . - arget line
I T O SimtoObs o 90{{ O Sim'to Obs
! B o
: E =1F Mean of Model Bias: o’ 80
0.577 7
: L = = = -2 = r— : . s Number of Earthquakes : 8 OO ’ .0 o Numl?er ofoEanhquakes :8
3 O m ime(se) req.(Hz) T 10f  Opmper = 0.47 2, = 70[Error:36.8%
WKO030-WKEQ 7 W WKO30-FAS-WKEQT ) 2 -0 8 80
] : — === o § d
= 10 ] 1 pga: 20.02 gal | % g 5 )
@ ' ' £ cf E ,
2 4 ) 2w Pl ‘ o
H 7] . (7]
g0 H . < % 2 7
i . g 1 P g
-2 H . - 30 g
0 25 a0 as N | . P
—y 1 p N
m WK080-WKEQ 7 . WKO60-FAS-WKEQ T ‘ /// % /o °
- [ - | o 10 %
1o l Pga: 15.83 gal 01 Fa 0 o
01 1 10 100 0 10 20 30 40 50 60 70 80 90 100

PGA Observation (gal) PGA Observation (gal)

ModelBias - WK-0m

140 im e, (EB)
(|me(sac)
WK140-WKEQ 7
. sim
pga: 14.68 gal

WK140-FAS-WKEG 7

st 5 imes gy

Fas

tlms(sac )

WK350 WKEQ 7

WK350-FAS-WKEQ 7

(SB)

Smoth: 5 bmes —

pgn 9.99 gal

Model-Bias(log)

"" " piing

Ll
= s |
EXP ;
g . : :
10 [ : . . ‘
0 25 30 35 (TIT) e o ) O 3
ume(sec) voqte
6 79 m WK679- WKEQ 7
T - Number of Earthquakes : 8
, m
3" : e Mean of DSPD: 0.61
= 0
§

L
5

0.3 05 07 1 2 5 10
Freq.(Hz)

45

20
time(sec.)



Applications-High Frequency Ground MARLabs

Motion Simulation (with nonlinearity)
' from Engigeer‘ing bedrock (EI03m) (110m)

from 30m

input_motion

100¢ 100 100¢ . ; . 100 -
O Sim to Obs '/O 90l © SimtoObs . © Sim to Obs 0 90| © Simto Obs n
80 7 i 80 ’,’
Number of Earthquakes : 8 o Number of Earthquakes : 8 Pis Number of Earthquakes : 8 . o Number of Earthquakes : 8 o2
- | . — 70¢tError: 39.7% 57 = I On " o o —~ 70Error: 32.8% e
S 100 Gy = 0.67 B o o g . ) 10f Oy = 0.51 o] E) .
< ) c 60 s = P o) c 60 e
S 7o S i 9 . S ;
3 e ki - T O 3 5 57
E o © e > & E i E o
(7] / (7] 4 @ ’ (7] 4
< & < 9 P - ) < 7 < 40 o
O 4t . [©] ¢ [ . (0] P
a ol a 39 7 a . 2 30 -
. 20 G . 20 o
# ~0 r o B
L’ 10 % o o 7 10 Qa
P4 4 6 L4 3 o
. : 0.1 0
0'2),1 1 10 100 00 10 20 30 40 50 60 70 80 90 10 0.1 1 .10 100 0 10 20 30 40 50 60 70 80 90 100
PGA Observation (gal) PGA Observation (gal) PGA Observation (gal) PGA Observation (gal)

ModelBias - WK-0m

2 v T v T

Model-Bias(log)
o

T T

ModelBias - WK-0m

2 v T T T

Model-Bias(log)
o

“1f - < :
Number of Earthquakes : 8 Number of Earthquakes : 8
Mean of DSPD: 0.59 Mean of DSPD: 0.56
02 03 05 07 1 2 5 10 02 03 05 07 1 2 5 10 46
Freq.(Hz) Freq.(Hz)



Applications-High Frequency Ground NARLabs
Motion Simulation (with nonlinearity)

B input (30m) M input(110m) ™ input(679m)

olnErr

Error

DSPD

0.00 010 020 030 040 050 0.60 47



NAR

Thanks for your attention



Applications- host to target NAR

adjustment factor for GMPE

I Acceleration spectrum
Y(Mo,R,f) = E(Mo, f)P(R, f)G(f)

E(M,, f) = Const- MyS(M,, f) _ AmfR
Sou?*ce term : : S(Mo. 1) = Ri(1+ (f/fo)?)

fo = 4.9%x10°B(Ac/M,y)/3

logyg My = 1.5M,, + 16.1

Roy'V'F_0.777818e~2°

Const = o anpBd
P(R,f) = exp[-nfR/Q(f)P]
Path term
G(f) = Amp(f)Damp(f) Amp(f) = Af3 +Bf?+Cf+D

Site term Damp(f) — o~ koS



Applications- host to target NAR

adjustment factor for GMPE

*Levenberg-Marquardt algor'i‘rhml
Site term

(Af3 + Bf?* + Cf+D)>

"Acceleration spectrum (nature log)

Constant Source term
0.777818e~2Y A2 f2
InY =In

4nggome’rm}c2<11l( 15;r(ej:1gngel2
+ 2.3 (15M + 16.1) —
&(f )B

In(MoJ Path term
Select inverted parameters

— Ko f
Site term

(optionally)

- 0*lny  0°lny  9%Iny d%Iny

0Q? 0Qdeta 0Qof, 9Qdx,

Partial differential 0*lny  0d%lny  9°Iny 0°Iny
for each parameters | 0Qdeta  deta>  0QOdeta detadr,
»| 0%Ilny 0%Iny 0%Iny

(Ql e'ralﬁl pl RO/ Mw/ a(),afo afoz aanKO

fO/ gamma; Ko, R) . . .

d2Iny 0%Iny

| 9Qdk, 0ko*

Hessian matrix




Applications- host to target NAR

adjustment factor for GMPE

*Levenberg-Marquardt algor'i’rhml

1+2 1 1 1 1 1 7 New matrix for
1 142 1 ] 1 1 1 next iteration
Hessian matrix * 1 1+ 1 11
1 1 1 141 1 | = Covar
1 1 1 1 1421 1 Still Hessian
1 1 1 1 1+Al  form

Manually setting 1 =0.001
Pj+1 = Pj + Bm (pj) P = Inverted Parameters
,BLM (p) = (111 Yops —In Y) 'Z_;I J = Iterations

CHISQ2 _ (ln YOBS —In Y)Z
= Z SIGMA?
Use Gauss-Jorden method to solve Covar

|

) ; SIGMA =1

Calculate In(Y)J-+1 using pj.

Aiv1 = 0.14; ; wheny?, < x?, A1 =104 ; when X2 2 X7

R

Do while |)(2j—)(2 | < tol& |)( i X | < tol
Manually setting



Applications- host to target NARLabs

adjustment factor for GMPE

120 121° 122° 123
||

« TSMIP 1992-2014
* Mw>3.5
* Rrup <100km

* Rock Site
(600<=Vs30<=900m/s)

« 142 Events
N « B7 Stations

Rock Site

o osmoons ], » 1068 FAS records

Depth < 35 km

3.51 <= Mw <= 6.83

a
120° 121° 122° 123"



Applications- host to target NAR

adjustment factor for GMPE

Initial Model for inversion Crustal Amplification Function (depth 16km)

w0 (—Kuo_di6 | |
Vs (B) 3.6 km/s :g;g
Density (p) | 2.8 gm/cc| , j:ggggig
Q 8OfO7 |§° [ i
Kappa (k) | 0.0518 |&°
Stress drop
(AO') 100 bar 1
Geome‘(rlc 1R
spreading y

1
Freq[Hz]

(Kuo et al., 2016, Taiwan SSHAC L3, WM#2)



Applications- host to target NAR

adjustment factor for GMPE

Inverted parameters: Covariance Matrix
° Q FC Kappa Correlation Between Inverted Parameters -
! / / runGMGECruallKa.in
Ampllflca'l'lon cHlsc:l:n.S?aanEfus - 108
. CHISQF= 0.27295E+05
function s (I
. .
Solution: = |
+ Q= 205f07 = B
- Kappa = 0.0398 L
« Amplification (D) = 0.65 b
Standard Error =0.775 e

numbering of PARA



Applications- host to target

NAR[Labs

adjustment factor for GMPE

20

121

122

Validation Set 5544
A PRockSite [x

22" 1| % Shallow Events | Lk

J14.13 <= Mw <= 6.83

TSMIP
Rock Site
Vs30 600-900 m/s

@ Shallow Events
Depth < 35 km
3.51 <= Mw <=6.83

120°

121°

122°

123
[]

- 25a

24

Validation Set
A Rock Site

* Shallow Events
413 <= Mw <= 6.83
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