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The 38" Symposium of Earthquake Ground Motion (2010)
Introduction
TEERA—"
Kenichi KATO

From the view point of earthquake engineering, it is crucial to elucidate the generation, propagation, and

amplification processes of short period strong motions. This symposium presents what we have understood on the

source, path, and site effects from observed records focusing on both coherent and incoherent strong motions, and

what is the remained problem to improve the precision of input motions for structures. We expect to share our

up-to-date information with researchers and engineers for better understanding of short period strong motions.
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STUDY ON SHORT PERIOD SPECTRAL LEVEL AND RUPTURE DIRECTIVITY EFFECTS
DERIVED FROM STRONG MOTION RECORDS

PR S
Toshimi SATOH

In strong motion prediction using fault models, the short-period source spectrum A is an important parameter

to determine the broadband spectral level in the period range less than 3 to 10 s of large earthquakes with moment
magnitude My from 6 to 7. The A4 for dip-slip and strike-slip earthquakes with Mj from 5.7 to 6.9 are 1.45 and 0.64
times of 4 by Dan et al.’s empirical relation for crustal earthquakes, respectively. The A for interplate earthquakes in
eastern Japan with My, from 6.6 to 8.2 is 1.63 times of 4 by Dan et al.’s relation. The A for intraplate earthquakes in
eastern Japan with My from 4.7 to 8.2 is about 4 to 4.6 times of 4 by Dan et al.’s relation. The correction factors of
rupture directivity and radiation pattem for empirical attenuation relations of acceleration response spectra are

influential on strong motions in the period range less than 0.5 s. The maximum correction factor of fault-normal

components at rupture propagating directions are 1.5 and 1.4 times of average for strike-slip and dip-slip earthquakes,

respectively. The duration of fault-normal components at rupture propagating directions is smaller than the average in

the period range less than 0.5 s.
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RRICH TS EFhRE TR —DRE
RADIATION OF SHORT-PERIOD SEISMIC ENERGY FROM EARTHQUAKES

R 8
Hisashi NAKAHARA

Studies on earthquake source process in short periods (below 1 s) are important not only to clarify the
process itself in smaller length scales but also to predict strong ground motion quantitatively. However, the application
of conventional waveform inversion methods is not straightforward in the short periods, because random
heterogeneities in the Earth cause incoherent scattered waves and the source process is also hard to be treated
deterministically. To overcome these difficulties, seismogram envelope inversion methods have been developed
mainly since 1990s for clarifying earthquake source process in the shorter periods. ‘We developed an envelope
inversion method in late 1990s, in which we used theoretical envelope Green’s functions based on the radiative
transfer theory as a propagator from a source to a receiver, and estimated the spatial distribution of short-period seismic
energy radiation from an earthquake fault plane. We have been applying the envelope inversion method to 10
moderate to large earthquakes. Compiling the results, we have found the following observational facts on the radiation
of short period seismic energy: (1) A scaling law exists against fault area. (2) Difference exists between inland
earthquakes and off-shore earthquakes in Northeast Japan. (3) Radiated short-period seismic energy obeys Weibull
distribution. Concerning spatial relations between the locations of asperities (area of large fault slip) and the locations
of short-period radiation, 4 are identified as complimentary, 5 are complex, 1 is indeterminate because a fault slip
model in longer periods was not clarified. These characteristics will contribute to the study of earthquake source

process in the short periods and improvements for predicting strong ground motion.
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