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Fig. 1 Map showing the analysis area. A star and
the dots show the Mid Niigata Prefecture earthquake
(Mjua 6.8) on Oct. 23, 2004, and its aftershocks,
respectively (Shibutani et al., 2005). Red lines

represent active faults in this region.
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Fig. 2 Map showing the block assignment and a
distribution of events (dots) and stations (crosses)
used in the analysis.
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Fig. 3 An example of the wave data processing for
an earthquake on Nov. 4 (M 2.5); (a) original velocity
waveform with a thick bar indicating the final analysis
interval, (b) band-pass filtered waveform, (c) running
mean of squared waveform, and (d) logarithm of coda
energy residuals averaged at every 0.5 s.
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Fig. 4 Distribution of relative scattering coefficients (a), diagonal elements of the resolution matrix (b), and a result
of the checkerboard resolution test (c), estimated for blocks at depths from 0-5 km to 15-20 km or to 35-40 km.
Solutions with resolution greater than 0.2 are plotted in (a) and (c) and there are no plots deeper than 15-20 km.
Solutions indicated by open and solid symbols represent stronger and weaker scattering than the average in the
analysis area, respectively.
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Fig. 5 Distribution of relative scattering coefficients at depths from 0-5 km to 10-15 km. Solutions with half-block
shifted are superimposed with aftershocks (light gray dots) in each depth range.  The main shock (No. 1) and major
large aftershocks (Nos. 2-7) are shown by crosses. The line A-A’ indicates the approximate projection line shown in
Figs. 6(a).
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Fig. 6 (a) Distribution of relative scattering coefficients along the fault plane of the main shock, which is shown by

a Ccross.
open and solid symbols.

(b) Slip distribution on the main shock fault plane, with contour interval of 0.8 m (Asano and Iwata, 2005).

Solutions with resolution greater than 0.2 and within 5 km distances from the fault plane are plotted by
Aftershocks within 1 km distances from the fault plane are also plotted by red crosses.

The

contour line of 0.8 m slip around the hypocenter (a star) and the fault rectangle are also indicated by blue lines in (a).
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Fig. 7 Map showing the temporary seismic stations
HRK1 on the Obiro fault and HRK2 on a rock site to
observe fault-zone trapped waves.
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Fig. 8 An example of the event array analysis. Events are selected within the narrow rectangle extending to the
direction N40°W (left). Seismograms are arranged in the order of distances from the station HRK1, which is
indicated by a cross (left) and a triangle (right), with traces from top to bottom, from northwest to southeast. A
group of large later phases are shown within a frame.
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Fig. 9 An example of the event array analysis. Events are selected within the narrow rectangle extending to the

direction N130°W (left). Seismograms are arranged in the order of distances from the station HRK1,

which is

indicated by a cross (left) and a triangle (right), with traces from top to bottom, from southwest to northeast. A

group of large later phases are shown within respective frames.
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Crustal heterogeneity in the source region of the 2004 Mid Niigata Prefecture earthquake
-Analyses of scattered waves and fault-zone trapped waves-

Kin’ya NISHIGAMI and Yutaka MAMADA"

* present affiliation: Japan Nuclear Energy Safety Organization

Synopsis
We estimated 3-D distribution of scattering coefficients in the source region of the 2004 Mid Niigata
Prefecture earthquake with Myya 6.8. The results of analyses show that the weaker scattering area along
the main shock fault plane seems to be related with the main rupture area, hypocenters of the main shock
and major large aftershocks with M 5-6 are located close to stronger scattering areas, and that one of the
strong heterogeneities existed before the occurrence of the M 5.9 aftershock on Nov. 8. We also analyzed
seismograms recorded on the Obiro fault, aiming at detecting fault-zone trapped waves by event-array

analysis method, and the results are still controversial.

Keywords: 2004 Mid Niigata Prefecture Earthquake, scattered wave, inversion analysis, crustal
heterogeneity, fault-zone trapped wave, event array analysis






