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Outline

e Record processing. Database
attributes.

e Finite fault model. Computation of

site-to-source distances (R,,,, R;,)

e Direct data interpretation: Site effects,
directivity, etc.

e GMPE comparisons: Magnitude-
scaling, distance scaling, event terms,
intra—event standard deviation (¢).



Record Processing

e From V1 data (digitized, acc units,
mean removal)

e High-pass filter applied (acausal,
Butterworth)
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Record Processing

e From V1 data (digitized, acc units,
mean removal)

e High-pass filter applied (acausal,
Butterworth)

e Pseudo-acceleration response
spectra computed (3-component)

e Processing by U. Chile (Maule) and
PEER (Tohoku; in progress)



Database Attributes (Chile)
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Database Attributes (Japan)

e Approx. 1200
Knet and
Kiknet

e Eventually
2000

o All digital
e 49-500 km

e V. profiles for
most sites.
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Outline

e Record processing. Database
attributes.

e Finite fault model. Computation of
site-to-source distances (R, R,)

e Direct data interpretation: Site effects,
directivity, etc.

e GMPE comparisons: Magnitude-
scaling, distance scaling, event terms,
intra-event standard deviation (¢).



Finite Fault Models

e Consider published models in peer-
reviewed journals

e Various data sources (InSAR, GPS,
teleseismic, strong motion,
tsunami). Preference to models that
include strong motion (Japan)

e Models trimmed to remove patches
with low slip



Delouis et al. 2010 Fault Plane Model
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Trimmed surface projections

High frequency zones on
fault
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Outline

e Record processing. Database
attributes.

e Finite fault model. Computation of

site-to-source distances (R, R;,)

e Direct data interpretation: Site
effects, directivity, etc.

e GMPE comparisons: Magnitude-
scaling, distance scaling, event terms,
intra-event standard deviation (¢).
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Outline

e Record processing. Database
attributes.

e Finite fault model. Computation of
site-to-source distances (R, R;,)

e Direct data interpretation: Site
effects, directivity, etc.

e GMPE comparisons: Magnitude-
scaling, distance scaling, event
terms, intra-event standard



Selected Subduction GMPEs

e BC Hydro [2011]: Worldwide

e Arroyo et al. [2010]: Interface, Mexico
o Atkinson & Boore [2003]: Worldwide

e Garcia et al. [2005]: Intraslab, Mexico

e Kanno et al. [2006]: Japan

e Lin & Lee [2008]: Taiwan

e McVerry et al. [2006]: New Zealand

e Youngs et al. [1997]: Worldwide  cgum

e Zhao et al. [2006]: Japan Project,
Task 2
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Magnitude Scaling
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Magnitude Scaling

+ ABO3 A 2011 Tohoku
—— Model 2011 Tohoku, pu
A 2010 Chile

| I I | | 1 1 1 1 | 1 1 1 1 | IAl |
1000 — /\ 3
% 100 — & 3
£ . B :
£ E A I
<~ 10 - 4 3
O 3 -
al - N
1 = E_

0.1 UL I | I | I L I LI

3) 6 7 8 9
M

w



0.1

PSa (g)

0.01

PSa (g)

0.1

Distance Scaling

A B sites —— AB 2003:
A C&C/Dsites — W, ptoy,
A D sites - — ZEA 2006
N 1 1 1 1 1 I 1 = Al 1 1 L IAI 5
1o~~~ T=3sec T - ﬁm\:
& =~ - 12 A A WY i
E A A A%E %\
5 & e I i
a8 AT ot P
| i 1 T=1sec -
T T T T T I T T T T T I
1 1 1 1 1 l 1 1 1 1 1 l
A
12 a N T=0.2sec PGA T
=~ - A
EPNN T 2 = 13 3
- A= SIS = N A A 3
§ A —_F w~ o a2 2 -
A AN 2 il A A = A L
i \,_ i _
A AT
\A
1 1 1 1 1 | 0.1 I I 1 I 1 I =
30 50 100 200 30 50 100 200
wp (KM) R (km)



Distance Scaling
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Residual, R

Residual, R
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Residuals Analysis
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Residuals Analysis

—ln(]M.

L >GMPE

R =In(IM,)

rec

Median of R:: Event term, n (well recorded earthquakes)

Standard deviation of R;: Intra-event standard deviation, ¢

Only Maule data. No residuals analysis yet for Tohoku data



Residuals Analysis
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Residuals Analysis
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Preliminary Conclusions

e Evidence of strong motion being controlled
by low-slip portions of fault (Tohoku)

e No evidence of ground motion polarization
from directivity (Maule data)

e Data useful for:
- Constraint of magnitude scaling functions
- Site effects in subduction regions

- Regional variations in distance attenuation
rates



