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Site-Specific Scattering Functions

»Scattering Green’s functions computed for each component of motion based on Zeng et al. (1991,

1993) and P and S arrivals from 3D ray tracing (Hole, 1992) convolved with a dynamically-consistent
source-time function, generating 1/f spectral decay

> Site-scattering parameters (scattering and attenuation coefficient, site kappa, intrinsic attenuation)
are taken from the literature and are partly based on the site-specific velocity structure.

» Assuming scattering operators and moment release originate throughout the fault, but starts at
the hypocenter

(a) scattering Green’s function (b) ... convolved with STF (C) amplitude spectra
0.1 10° -
q i
~ VW .
& 0.05 ‘05 E Al | ¥
% g J J % \/\/\/ Ak
2 \ :
s 3 ﬁ 5 \ e
2 ) 5102
5 ° s 0 “WVW’%MWWW 810
i 2
3 0.05 -E- N
9 -0. 0.5 10"
Q
<
<
-0.1 10
0 10 20 30 40 0 10 20 30 40

Time (s)

Time (s)

1.0 10.0

Frequency (Hz)

»Hybrid broadband seismograms are calculated from low-frequency and high-frequency synthetics

in the frequency domain using a simultaneous amplitude and phase matching algorithm (Mai and
Beroza, 2003)




Previous Verification and Validation

»Method implemented on the SCEC
Broadband platform

B ] Ji-ointenal
5 Geometric Mean [ 50 % C.I.

= median

»Validations include Northridge, Landers
and Loma Prieta, and NGA relations at
selected sites
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Fixed and Variable Model Parameters

T I R

Magnitude (moment) Hypocenter Rupture time (x,y)

Fault geometry (L, W, dip) Q=Q_f" Slip magnitude (x,y)

Velocity/density structure Scattering, absorption Site kappa (region-
coefficient specific, from literature)

Merging frequency
(magnitude dependent,
rule-based)
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2005 Riviere du Loup — Bias vs Period

Model Bias Log (obs/sim)
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Model Bias Log (obs/sim)
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2005 Riviere du Loup - Bias(1s) vs Distance
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2005 Riviere du Loup - Bias(0.2s) vs Distance

Model Bias Log (obs/sim)
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2005 Riviere du Loup - PGV vs Distance
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2005 Riviere du Loup —
BB Velocity Time
Histories vs Data
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1988 Saguenay
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Source: (finite-fault model
provided: Hartzell, S., C. Langer,
and C. Mendoza, 1994). Rupture
histories of eastern North
American earthquakes.)

Vr = 3.3 km/s, risetime=0.5s

LFs and HFs merged at 2Hz +
0.1Hz

Site Kappa=0.002
(Beresnev and Atkinson, 1999)
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1988 Saguenay — Bias(3s) vs Distance
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1988 Saguenay — Bias(0.2s) vs Distance
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2000 Tottori - Bias vs Period
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2000 Tottori — Bias(3s) vs Distance
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2000 Tottori — Bias(1s) vs Distance
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2000 Tottori - PGV vs Distance
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Summary

3 scenarios completed (RL, Sa, Tottori)

Generally bias within £ 1 for periods 0.05-10s
Reasonable fit of PGVs vs distance

Generally good BB velocity time history fit to data

Issues for further discussion:
Which kappa to use?
Site amplification (region specific)?

Site effects

Borcherdt’'s (1994) and Campbell-Bozorgnia’s
(2008) frequency-dependent empirical correction
factors, guided by near-surface Vs(30)
observations.
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Tottori with and without Site Amplification Correction
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