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Fig. 1. Empirical relationship between total rupture area and seismic moment for inland crustal earthquake. Thick broken and thin solid lines

show the relation obtained by this study and Somerville ez al. (1999), respectively. Shadow ranges & o (standard deviation). Thin solid lines
show factor of 2 and 1/2 for the average.
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Fig. 2. Empirical relationship between combined area of asperities and total rupture area (thick broken line) for inland crustal earthquake.
Shadow ranges T o(standard deviation). Thin solid lines show a factor of 2 and 1/2 for the average.
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Fig. 3. Spatial distribution of stress change (upper trace) and final slip (lower trace) for the asperity (left column) and crack models (right

column) [after Boatwright, 1988].
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Fig. 4. Acceleration source-spectral level for the hypothetical Miyagi-ken Oki earthquake (hexagon) compared with the empirical relationship
obtained by Dan ez al. (2000) [ The Earthquake Research Committee (2002)].
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Fig. 5. Dynamic solution of three selected circular asperity models, MEC1, M2EA3, and M2DA3, with fixed rupture velocity (0.8 of S-wave
velocity) and critical slip D,=0.4 m: (a) Asperity location for each circular fault model. Star represents the rupture starting point, R and r are the

radii of the fault and asperity, respectively. The ratio between the combined asperity area (S,=90kn1’) and total rupture area (S=408km?) is S,
/8=0.22. This ratio is partitioned for the double asperities, 11% for each asperity of model M2EA3 and 6%-16% for M2DA3. The stress drop
in the asperity is Ag,=10.5MPa. (b) Relation between ratio of asperity to average slip (D,,/D) and ratio of background to asperity stress drop
(A, /Agy) for each asperity model. (c) Final slip distribution along the diameter of the fault (in-plane direction) in the case of Ag,/Ag;=0
(c-1) and Ag/Ac;= 0.1 (c-2). (d) The table specifies the ratios of seismic moment (M,,/M) average slip (D,,/D) and maximum slip (D
/D) between the asperity area and total rupture area in case of Ag,/Ag;=0 (d-1) and Agy/Ag,= 0.1 (d-2).
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Wald and Heaton, 1994].
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Fig. 8. IMA Seismic Intensity map estimated for the hypothetical Itoigawa-Shizuoka tectonic-line earthquake. Left: the Seismic Intensity map
estimated by the simplified calculation method using the empirical attenuation relation. Right: the Seismic Intensity map estimated by the
detailed calculation method using the hybrid simulation technique. [The Earthquake Research Committee (2002)].
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detailed calculation method and the empirical PGV attenuation relation (thin solid line) with standard deviation (broken line) by Si and

Midorikawa (1999). [The Earthquake Research Committee (2002)].
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Fig. 10. (a) Assumed source model for the hypothetical Miyaki-ken Oki earthquake. (b) Comparison of observed records and the simulated
velocity ground motions at the Kaihoku bridge (DKHB) from the source model indicated above for the 1978 Miaygi-ken Oki earthquake
by the stochastic Green’s function method. The directivity pulses are clearly seen in both observed and simulated motions. [The Earthquake
Research Committee (2002)].
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Recipe for Predicting Strong Ground Motion from Future Large Earthquake

Kojiro IRIKURA, Hiroe MIYAKE*, Tomotaka IWATA,
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* Earthquake Research Institute, University of Tokyo
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Synopsis

From recent development of the waveform inversion analyses for estimating rupture process
using strong motion data during large earthquakes, we have understood that strong ground
motion is relevant to slip heterogeneity inside the source rather than the entire rupture area.
The source model is characterized by two of parameters, which we will call: outer and inner
fault parameters. We propose a recipe of predicting strong ground motions using a
multiple-asperity source model. Slip distribution for the multiple-asperity source model is
dynamically solved by numerical simulation. Influence of variances of estimated source

parameters on ground motions are discussed from synthetic waveforms based on our recipe.

Keywords: strong ground motion, active fault, inland crustal-earthquake, subduction zone
earthquake, characterized source model, outer fault parameter, inner fault parameter
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