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1. Validation of the recipe by SCEC BBP criteria

Background & Objectives

e SCECBBPTIX, KEZHFMELI-EHOMET IIL—TIZL5HEE)
FRIFEZOZAMEFTMEL T, BEHT TRILIEZZHWLTEHRIE
BREEDREETRATESANRIL. BFEDORBEZHIELTLS

(Goulet et al. 2015; Dreger et al. 2015)

o IRTELE DSCECBBPADEEMEXEINEITHTHS

o FNIZHEEEIFT. LIEDSCEC BBPDcriteriaZiml-9 & ERT S
B 2 EE1Z1To7= (Ilwaki et al. 2016) DT, FORNBEHBN

KICTOLUEIE,. THEXRISBLIE | (MERERE R, 2016) &3]
UBtSt . BBP L THD FELLLE TESRAMZH 1D ELT

M ”Irikura recipe”(e.g. AB * =9, 2001; Irikura and Miyake, 2011)&LT
EEIND



1. Validation of the recipe

Work flow: 3D & 1D simulations

LI EICEDGHUES FRIF X (BRE -8, 2012) &K ELT-
BRI FHERELS EOMESETE:

> J)-SHIS 3Rt F4EEET )L (3D simulation)

> SCEC BBPTHL\oN 1R THh T & T T JL(1D simulation)

Observed PSA Data
Waveforms _ _ Si lati
on the Seismic intensity imufation
ground / PGV on the Site
surface ground surface correction Input
f 3D Vv 1D
H LU b6 & corrected PSZ ©d | oo
Waveforms |=> PSA <:>- correcte correcte @E <=| Waveforms
on the eng > at Vg3, on the at Vq3,=863 on V.. =863
lsd ek ) eng. bedrock Goulet et al., 2015 530
FDM + FDM +
SGFM SGFM
3D velocity model Characterized 1D velocity model
(J-SHIS) source models (Goulet et al. 2015) |4
www.j-shis.bosai.go.jp




s Target Events  .....ocomun 1. Validation of the recipe
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Characterized Source Models
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1. Validation of the recipe

GIVEN:
Location, Mechanism
Length, Width

Approximate locations
of asperities, Hypocenter

Seismic Moment

\

s N )

Short-Period from inversion
Level models*:
Asperity Area Asperity Area
Stress Drop Stress Drop
Slip etc. Slip etc.
y \_ J
xS LTERIEET L
A H - B E(2002) — B HEiCase2 6

Hikima and Koketsu (2005) — FigkCasel
Asano and Iwata (2005, 2009) — Fi%Case2



Validation Exercises in SCEC BBP 1. Validation of the recipe
Goulet et al. (2015)

Part A: Validation against recorded ground motions
o BHOEMEIZONT, 588K (Vg3 =863m/s HHH[ZHHIE) EZal—alifER
LT HIEICKYFEDZE K% EH
v FBHEIZDUNT200 kmELNTHRET HEA A7 ETE (RKI0R)
v’ Site conditionH® B#F(Vs > 300 m/s)/d = . #EENZRY AR KIS
o REIHLFE M EZE goodness-of-fit (GOF)
v 5% EELUNMNEE S EXRIIL(PSA)DRotDS0L 73 TELER
v ERIERER (L EL#E 75 Bsite condition : VS=863 m/stH X IE
XAARTLUEIZBALTIECNETEICTEMER R - thRPGV-HhREE
Part B: Validation against ground-motion prediction equations
o RIESFUAMEIZDIVTDGMPEEBBPIZLD I ZaL—La v iERDHLE

RotD50 (Boore, 2010)
0,050 + a,sint > FHICEYRLDRAGEEEREL
a,(t) = PSA(T ;6) 1< 3 ~ £ o SR A
9 ) = O~180° 0)9‘: > %iﬁ[@{?\%‘iﬁb@“?ﬁﬁ&bffﬁ(

B ZI| R R RotD50



PSA RotD50
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1. Validation of the recipe

Goodness-of-Fit (GOF)

PSA RotD50 [ZDULVT D E=RIZEE(M(Goulet et al.,, 2015, Dreger et al., 2015)

o %iEeFEE 7 o (Ty) = ln[Oj (T)/S; x (Ti)] O: observation S: simulation

i: period J:station k: case
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> ST AR A UM EDMEHESEEDHE
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1. Validation of the recipe

Goodness-of-Fit (GOF)
PSA RotD50 [ZDULVT D E=RIZEE(M(Goulet et al.,, 2015, Dreger et al., 2015)

« Combined goodness-of-fit factor (CGOF) fEgft. FEIC LD Ra7

+ CGOF(L,m) = =|(ry (1)) + 5 (|5 (7))
( MEr—2E- B A - TERBHOKICONTOEY, | |ILiE5HE

> A7 DOEFHE: good (< 0.35), fair (< 0.7), poor (>0.7)

Tottori - Chuetsu
>
3 D 0.01-0.1s 0.1-1s 1-3s 3-10s 3 D 0.01-0.1s 0.1-1s 1-3s 3-10s
R<5 0.29 0.63 0.17 0.15 R<5
5<R<20 0.38 0.29 0.45 0.45 5<R<20 0.82 0.45 0.45 0.17
l 20<R<70 0.97 0.33 0.46 0.39 20<R<70 1.03 0.55 0.32 0.25
R>70 1.09 0.71 0.59 0.34 R>70 1.33 0.68 0.53 0.35
1D 0.01-0.1s 0.1-1s 1-3s 3-10s 1D 0.01-0.1s 0.1-1s 1-3s 3-10s
R<5 0.32 0.31 0.38 0.28 R<5
5<R<20 0.25 0.26 0.41 0.29 5<R<20 0.60 0.41 0.53 0.39
20<R<70 0.70 0.34 0.56 0.57 20<R<70 0.72 0.41 0.41 0.35
R>70 0.88 0.65 0.58 0.58 R>70 1.00 0.53 0.41 0.37
> 0.1-10F D e T B ZEAE-L TULVA(fair ~good)
> 5EFEIHA(0.01-0.1F0 45, 0.1- 17 CEEBE70kmEL ) CIX A& X B <AL 10

> 3D&EIDZELLE T HE. 1M LU EORBETIDOANKEN PR



3D simulation
PSA RotD50
GOF
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3D and 1D velocity models
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2. Implementation of the recipe to SCEC BBP

Phase 1: LYVEDIEREDA—IILI1ZXKEAI T ECEREFEES
Phase 2: T§#i5tRI0 ) —VBEEEED 12— L I1ZEEFTE
X REERthESAE &M/ (7)) yRIIEBBPCHEDEDE{FH A

Rupture
Generator

Low-Frequency
Synthesis

- Song
- Irikura

- -k method
(Zhu & Rivera
2002)

High-Frequency
Synthesis

g\ct Verification

Response and Validation
Spectra (Optional)
(Optional)

Period (s)

(Dan & Sato 1998)

Validation Part A, BO#E R Z R7ZiHV5Phase 1> Phase 2 ~NEEL, 14



2. Implementation to SCEC BBP

Input file for rupture generator

Input file
Given: geometry, mechanism, hypocenter GP (Graves and Pltarka 2010, 2015)
MAGNITUDE = 6.6
FAULT LENGTH = 27.0
FAULT WIDTH = 15.0 BBP rupture
DEPTH_TO_TOP = 2.0 B o
STRIKE = 150
RAKE = 180 BXTR PR
DIP = 90 Choose a Method: e
DLEN = 0.1 (1) GP Irlkura Recipe (to be released)
DWID = 0.1 (2) GP Seis (using
LAT _TOP_CENTER = precomp seismograms) 4
35.269 (3) UCSB : .
LON_TOP_CENTER = (4) SDSU 2 op
133.357 (5) SDSU Seis (using S ul
HYPO_ALONG_STK = 0.0 | precomp seismograms) |
HYPO_DOWN_DIP = 12.0 | (6) EXSIM -' - '
#CORNER FREQ = 0.26 | (7) CSM
SEED_= 2379646
| SUS LR ERERDLIEBDIE, SE75HSEEDIC L BH50EIDETIS 15

Irikura recipe TIXZTZARYTAIEZRDD FHEHEEEARELTLNS



Comparison of Parameters

BBP L TOGPELLE DEIR/INTA—RD LB
Srupture generator ~MD A &I given ELTF-IE A,

2. Implementation to SCEC BBP

|| GP (Graves and Pitarka, 2010; 2015)

TRYE

VoKl

IRIE &
& E

FTRYFH
R
G

FEERAD

1. BiEmEIC—HRGIRYZEE
2. REGEE TIEE k25 E (tHEE EE B A MwIZIKRTE)
3. ZERMBEFEICEL,. TRNYEDEERELMET—AVIERAE
1. FEIURFT S HRIRGREEE
Vr=0.56Vs (z < 5 km)
Vr=0.8Vs (z>8 km)
2. WHIERFZIICIELENS
IR ZIDELE ST MVB3EO—HILET RYSITIKRET
HEIT, SHICEHEGIELSTE5AT-E1D
FEHEDOEYVICEERZLS mA+E60° DIFELE

" Kostrov-like pulse (Liu et al. 2006)
FA XA LIEMBEO—AILIET RYEDFHIRICIKTEF
EEB(z < 5 km)TIETA X 24 L21F

1 km x 1 km /M=
O—F—RIEEAO—HILEIEGIERE SERAITIKTE
EHS HE T E5MPa

XIS TSI E#seed TRFED

MO—>A—>Sa
Da=2Dave

Vr=0.72Vs

—

FARXEA L
=0.5W/Vr

2 km x 2 km
I
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Summary

SCEC BBP validation M$EIEIZEDE, LI EICKAREMERAME (20005 B H
= L2004 h#bih &) O L wrig th B ENET R D Z H 14 5F i (validation)Z 1T o 71=,

v’ EHA0.1-10% TD B #E I 42 acceptable.

v BEE#70km Ll E EEERO.1F LT ClEa@/ MR D ItER] .

(F=1=L. EF{E D xR E HAAY0.01FM(100 H2) X THED (X EERD)
v’ 3-D CGOF [ZEEHA(> 15)T1-D CGOF&LYEHLDOPKEMNEBLY,
v’ 3-Dsimulation(Z &5 REERILEWEIEZE EDY AR TOD1-D simulationkl
HEVADOBIRMEM KLY,

SCEC BBP TIX3RITTEEEEIZA R
Validation| 2B ZI| FE K 2 DR M ELRET SN TL VS (e.g. Anderson, 2004)HY, EF-T&
BEYIZFIBEIN TIXLVELY,

LIEDER - T —BEEEES 21— )LASCEC BBPAEE T AEEHIR
EEDHOSNTINDS, = LIEEMDFED—TRLLEE A A EEIZIS,

HEDORIZIE. thDFEEORRETIVOEWVETERETOILENHD, ENIDF
ETREEMEANEE/NTA—FELTADTLVELY,
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