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We obtained detailed aftershock distribution and three-dimensional seismic velocity structure in
and around the focal area of the 2004 Mid Niigata Prefecture (Niigata-Chuetsu} earthquake (M 6.8) by
inverting travel time daia from a dense observation network and surrounding permanent stations.
We adopted double-difference tomography method for the inversions. The fauit planes of the main
shock and the largest aftershock, which are delineated by two parallel aftershock aligniments, took

* FOB0-8578 MIBEHHEKTWETHEGS #1215 W, Dayton St., Madison, WI 53706, United
¥ F305-0066 0 (IEWKRFES 3-1 States



284 [ EHAIC - fth

place where seismic velocity changes abruptly at the boundary between the lower velocity hanging
wall and the higher velocity footwall for both P- and S-waves. The seismic velocity structure changes
along the strike of the faults. The major velocity boundary zone between the lower velocity hanging
wall and the higher velocity footwall migrates to the west at a location near the central part of the
focal area, where the main shock hypocenter is located. Some parts of the fault planes, e.g. around the

hypocenter of the M 6 aftershock on Oct. 27, are imaged as low velocity zones.

Asperity (large

coseismic slip area) of the main shock seems to correspond with a higher velocity portion along the

fault plane.
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Fig. 1. Seismic stations and earthquakes used
in this study. Square and diamond denote
temporary stations and permanent stations
operated routinely by ERI, Univ. of Tokyo,
JMA and Hi-net, respectively. Large and
small stars and dots denote epicenters of
the main shock, aftershocks whose magni-
tudes is greater than or equal to 6.0 and
other aftershocks (27 QOct. 2004-21 Nov,
2004), respectively. Green contour lines
show topography in altitudes at an inter-
val of 250 m. Triangle denotes Sumon-dake
volcano. Red bold lines show some of ma-
jor active faults in and around the focal
area of the present 2004 Niigata-Chuetsu
earthquake [Kim and Okada (2005)].
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Fig. 2. Results of checkerboard resolution test for V.. In this case, we assigned positive and negative
velocity anomalies of 5% fo each two grid nodes.
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Fig. 3. Results of checkerboard resolution test for ¥y In this case, we assigned positive and negative

velocity anomalies of 5% to each one grid node.
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Fig. 4. Results of checkerboard resolution test for V.. In this case, we assigned positive and negative

velocity anomalies of 5% to each two grid nodes,
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Fig. 5. Across-fault vertical cross sections of P-wave velocity. Small black and white crosses show
hypocenters of aftershocks and grids, respectively. DWS values [Thurber and Eberhart-Phillips
(1999)] are greater within the area shown by white broken lines. Large stars and small black
crosses denotes hypocenters of the main shock, aftershocks whose magnitude is greater than or
equal to 6.0 and other aftershocks (27 Oct. 2004-21 Nov. 2004), respectively. Moment tensor
solutions by the F-net, NIED are also shown on the section. Thin white broken lines with stars
show plausible fault planes of the main shock, the largest aftershock and the M 6 aftershock on
Oct. 27. Thick white broken lines show large slip areas (asperities) of the main shock by Yagi
(2005). Red boxes on the top show surface traces of major active faults (M: Muikamachi, S
Suwatoge, O: Obiro).
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