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/—<Step 1: Preliminary Analysis_> ™~

1-1) Cell-based slip distribution

Along-strike (km)
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1-2) Marginal slip distribution modeling based on Box-Cox analysis
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1-3) Grid-based, interpolated, and tapered slip distribution
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(B ep 2: Spectral Analysus/ ~

2-1) 2D Fourier transform of the interpolated and tapered slip distribution

106

10%

Wavenumber (1/km, down-dip)

1010

-0.10 -0.05 0.0 0.05 0.10

Wavenumber (1/km, along-strike) Usable wavenumber range

2-2) Fitting of the anisotropic auto-correlation model

Lower limit
100} wermt Upper limit

for along-strike :

1
Upper limit
for down-dip

Down—diﬁl spectrum
(original),
Down-dip spectrum
(fitted; H0.82 & A7=56)
A]ong—strf,ke spectrum
(original)

Along-strike spectrum
(fitted; H=0.82 & Ax=10T) ﬁ
1

Normalized power spectrum

1tee

10-2 10-1
Wavenumber (1/km)

/

2.4 FERTRYHAFET I - STEP2 A7 NIVIENT

FTENTE, BIVBLIRFEOHI U A3t LTRET T, ot /joR
MEFEMEECTRTZENTED. EFERINERY A7~y L VA7 =7 OGN, HEO
FEIR & DTS, BLOEYOKE (MEIORIE L EE) ORBEEZZIT 5 2 LAVR
7o, MERAEE Y RV FHIICB W TR DA V=V a VTR GAAET LV E WD =
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/—C Step 3: Spectral Synthesis %

3-1) Stochastic synthesis of random fields using the estimated auto-correlation
model and random phase (quasi-normal marginal slip distribution)

Along-strike (km)
0 100 200 300 400

100

150

Down-dip (km)

200

3-2) Box-Cox transformation of the synthesized slip distribution (Step 1-2)

3-3) Evaluation of asperity location of the synthesized slip distribution
in comparison with the asperity zone (Step 1-1);

3-4) Repeat Steps 3-1 to 3-3 until the criteria for the asperity location are met
3-5) Adjustment of mean and standard deviation of the slip values

Along-strike (km)

0 100 200 300 400 500

0

fE 50
e

< 100

£ 150

200

D Asperity zone based on 7}{ Maximum slip based on the
the original slip model

synthesized slip distribution

Asperity zone for the 0 20 40 60
synthesized slip distribution -:- m

.

25 HERT_YSHHETIV : STEP3 A7 FILER
L, THIRHERMEOFMICEE TH D EWVWZ 5. BEORONI-HEZOMF TIX, T

AR BT 2 ERMBE O FRIAHRIEIIRE WD, HORED LT U AITHAD W THE
HEEE LMK 290 Z LIFfERTH Y, HERIFHENEE LN EERD.
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'd S ] A )
Y Reference Source Models (1 to N) )

L U

T D e
LS U satake etal. (2013) linuma et al. (2012)

N reference
models

Slip (m)
0 100 20 30 40 50 60

[~

Spectral analysis & synthesis
(Figures 2, 3, and 4)

e (Stothastit Source Models (1 to .-’\-'x;’lvf};‘ -
. [} L] h
M realizations
per reference model
Slip (m)
0 10 20 30 40 50 60
" ; y,
Okada/Tanioka-Satake equations &
Tsunami simulation
- (_Inundation Depth Maps (1 to f\"x;‘l—f}) ~
i : )
2 km 2 km
> Water depth (m)
- 0 2 4 6 8 10 -
L e )

2.6 WERHENET VA MRS XD SO AR & T V7o R KE R
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Building Data

)

Rikuzentakata (6114 buildings)

| o RC 143
= o Steel 1265

& Wood 4963
r v Masonry: 743

1.0

0.8
2 -
E 0.6 - -
] ~
& " RC (1 story)
% 04 / — Wash-away
E / Collapse
a // — Complete

0.2 / — Major

S/ = Moderate
0.0 i —_— Minor
0 5 10 15 20
Water depth (m)

l

Do bt Mare (o voar)
\l}anmf_( Probability Maps (1 to | X.'h'_}-/

ohy
a -

2 km

Lo
Wash-away damage probability
B 08-1.0 m04-0.6 m0.0-02

0.6-0.8 0.2-0.4

!

Statistical analysis of tsunami damage results for tsunami
hazard/risk mapping and uncertainty quantification

C )

27 B L T TV T4 =T B X ORKEEMERE O TR E~ v 7
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Sty IE
1% 2 5m AY ST (M L E 2 g R ]
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X 2.8 fifeEam AR & MR ERAY RN IS X 2 AEE R s

Logic tree Range of Position of Log normal standard  Tryncated
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ource Type distribution period (Aleatory uncertainty) yncertainty
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a=0.3 600 year
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I, FHEXMZEELZ3EY, @) HEOEOOEE GHMERRAE) & (5) SR
DOWHFOFTEI D 2 T H D4y EY LTI, Annaka et al. (2007) (278 STV 5 Syl A [ L
7.

MELR Yy 7Y U —O— I, BEOKEHE THLNRREREZR DX
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ﬁ exp(-B*X) (RC3%) (S3%) (Bi#%) (Witk)
0.002 s ¢ A 0.0065 0.0065 | 0.0071 0.0073
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0.000 00 02 o ()-; " ] TR RER 0.94 0.94 0.96 0.94
T R ‘ RV 5.2410% | 9.6x10% | 20x10° | 2.7x10°
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4. BRI RESHEAREORHICLEGRBEEZAFTOEHR

4.1 FERISHTHHEFKNOBET XAV
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BRF R O PRl & 975 &, PR RIS,
B,(H,f(S):X)=[" e"b(H, f(S).t)dt (4.2)
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b(H, f(S),t)=b(L(H, X, f(S)),K(H,X, f(S),E(H,X, f(S)).t) (4.3)
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