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Determination of Short-Period Seismic-Wave Sources of Earthquake from Seismic Intensity Data
MASAYUKI TAKEMURA
KATSUHISA KANDA

Kobori Research Complex, Kajima Corporation
Tokyo, 107-8502 Japan

The seismic intensity inversion analysis was developed to evaluate short-period seismic wave radiation zones
(SPRZs) on earthquake fault plane using seismic intensity data. It is a useful method for historical earthquakes, for
which there is no instrumental observation of ground motion, crustal deformation, or tsunami. The accuracy of the
method was verified by a numerical test using ground motion waveforms synthesized by the stochastic Green’s
function method, and the method has been applied to many megathrust events and their largest aftershocks along
the Pacific coast of Japan. We reviewed these results of the seismic intensity inversion in this paper. It was found
that most of all the asperities, which were called large slip areas in this paper, were usually accompanied with
SPRZs, of which centroids were located at the edge of corresponding asperities in the forward direction of fault
rupture. This can be explained by the rupture front focusing of asperity theoretically indicated by Kato (2007).
The accuracy of the method was indirectly verified by the discovery of the well-regulated relation between SPRZ
and asperity as well as the result of the numerical test.
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Fig.1 Schematic expression of the relation between seismic intensities and seismic sources.
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Fig.2 Fault rupture models and seismic intensity distributions from calculated waveforms
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Fig.3 Short-period seismic-wave radiation zones (SPRZs) obtained from the inversion analysis compared

with the assumed asperities for seismic intensity simulation.
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Fig.5 SPRZs and their centroids, and asperities from the 1968 Tokachi-oki and 1994 Sanriku-Haruka-oki
earthquakes. Centroids of SPRZs from large hisrotical earthquakes in Edo-era are also shown..
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Fig.6  SPRZsand their centroids from historical large earthquakes off Miyagi Prefecture, and asperities

from the 1978 Miyagi-oki earthquake.
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Fig.7 SPRZs and asperities from the 1923 Kanto earthquake in relation to the 1703

Genroku earthquake.
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the 1944 Tonankai and 1946 Nankai earthquakes.

SPRZs from megathrust events along the Nankai trough since 1707 and asperities from
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Fig.9 Comparison with the SPRZs and the fault slip distribution obtained from the newest

inversion analysis by Murotani(2007).
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