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Abstract

Seismogram envelopes around direct S waves of deep earthquakes occurred in the
subducting Pacific plate were analyzed based on the parabolic approximation and
random inhomogeneities of the upper mantle and the crust were investigated in the
Kanto Tokai area, Japan. 58 carthquakes ranging from 80 to 500km in depth observed
at the Kanto-Tokai microseismic observation network were used in this analvsis. The
time lags of the maximum peak arrival and the half-maximum arrival were measured
from the S wave onset on BPIF-RMS traces of horizontal seismograms at some
frequency bands. We found that the shape of the seismogram cnvelope indicales
various dependences on frequency and travel distance. These dependences of the shape
of the envelope vary with the location of the seismic station. At stations located close
to the coast line of Pacific ocean, the shape of the seismogram envelope does't depend on
travel distance, however the time width of the envelope increases according with the
location of the station from east to west. At stations located in the west part of the
voleanic front, the time width of the envelope much depends on travel distance. On the
other hand, the [requency dependence of the envelope was investigated from 1 to 8 Hz

band seismograms. The time width of the seismogram envelope observed at stations
lacated in the east part of the volcanic front doesn't depend on frequency, however it
is verv clear that the shape of the envelope becomes broad with frequency in the west
part of the volcanic [ront.
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Such a broadening of seismogram envelope was interpreted as the forward
multiple scattering and the strong diffraction effect of seismic wave propagating
through the random inhomogeneities with wavelengths long compared with the seismic
wavelength. The parabolic approximation was applied to numerical simulation of the
shape of envelope with some random media. As the result from the numerical simula-
tion, the seismogram envelope does not depend on frequency in the case of the Gaussian
autocorrelation function (ACF) type, however, it becomes broad as frequency increases
in the case of randomness whose short wavelength components are predominant like
as the exponential function type. By comparing the results from the observed fre-
quency dependence of seismogram envelope with the results from the numerical
simulation, the type of the autocorrelation function or random structure was estimated
at each station. The random inhomogeneity beneath the stations located east edge of
the seismic network was estimated to be represented by the Gaussian ACF. The
function type is a little bit close to the exponential type from the Gaussian at stations
of central area, however, it become closer to the exponential type in the west part of
the volcanic front. The difference in the ACF type might be attributed to the difference
in the short wavelength components inhomogeneities. Then, the power spectral density
for randomness were estimated with the assumption of the correlation distance equal
to be 10 km at each station. The power spectra of long wavelength components for
randomness estimated at all stations are almost constant, however, the power of short
wavelength components are strong in the west part of the volcanic front. This
indicates that the short wavelength components of random inhomogeneities are pre-
dominant in the west part of the volcanic front compared with the east part.
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BroRashd 2RT7 vV LAREBENO BB L T, AIRESEEHVBEHE
Flrol, BROFyFLABEEB T AHEERLETDNY - EXT -7 b IVIEE
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Table1—1—1 Random inhomogeneities measured
at deep borehole observatories of the
National Research Institute for
Earth Science and Disaster Preven-
tion.
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