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The Japanese University Joint Seismic Observations

at the Niigaka-Kobe Tectonic Zone

The Japanese University Group of the Joint Seismic Observations at NKTZ*

Abstract

Analyses with a spatially dense GPS array detected a zone with a high strain rate in the area

from Niigata to Kobe. The high strain rate zone is called the Niigata-Kobe Tectonic Zone (NKTZ).

An understanding of the NKTZ structure is important to know the mechanism of stress and strain

accumulations in the Japanese Islands. The Atotsugawa fault, which is a right-lateral fault, is

located in the NKTZ. Many small earthquakes are located along the Atotsugawa fault. A large

heterogeneous structure was obtained at the Atotsugawa fault. This area is also important to know

the mechanisms of inland earthquakes. Japanese University Group of the Joint Seismic Observa-

tions at NKTZ is conducting seismic observations at NKTZ for the five years period started from

,**..

Seismic observations are being performed by many universities ; e.g., Hokkaido University,

Hirosaki University, Tohoku University, the University of Tokyo, Nagoya University, Kyoto Uni-

versity, Kyushu University, and Kagoshima University. The 1- seismic stations are located in an

area of +** km�+** km. The seismic network consists of 0- seismic stations with telemetry system

and +* seismic stations with portable recorder. We are planning to understand the seismic activity,

crustal structure and mantle structure at the area. Synthetic simulation studies suggest that the

network will be e#ective to know the seismic structure of the area. Many groups are organized for

the analyses of data, e.g., seismicity, seismic tomography, receiver function, source mechanism,

reflection and scattering studies, shear-wave splitting, low-frequency earthquake, modeling, auto-

picking system, and Q structure. The results of the analyses will greatly contribute to reveal the

mechanisms of inland earthquakes.
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Fig. +. Map of seismic stations. The seismic stations deployed by this project are shown by red squares and

inset. The blue squares indicate Japan Meteorological Agency (JMA) seismic stations. Green squares

indicate Hi-net stations which are operated by National Institute for Earth Science and Disaster Prevention

(NIED). Seismic stations operated by universities are shown by purple squares. In the inset, the seismic

stations using the telemetry system are shown by black squares. Open squares indicate seismic stations

with o#-line recorder. Atotsugawa fault is shown by thick blue line.
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Table +. List of the Seismic Stations.
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Fig. ,. Images of seismic stations. The seismic stations with parabolic antenna set up at pole (a) and stand (b).

The basement of the stand-type parabolic antenna is shown in (c). The image of the o#-line seismic station is

shown in (d).

Fig. -. Schematic figure of observation systems. The

same specification servers are set up at ERI, Uni-

versity of Tokyo and DPRI, Kyoto university.
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Fig. .. The areas of the earthquakes used in this project are shown. Local earthquakes with a magnitude

larger than +./, which occurred in the area surrounded by blue lines, are recorded (a). Regional earthquakes

with a magnitude larger than /.*, which is determined by JMA, are also recorded by the seismic stations.

Teleseismic earthquakes with a magnitude larger than 0.*, which is determined by United States of America

Geological Survey are recorded (b).

Fig. /. Comparison of seismicity maps in the re-

search area. Seismicity maps from Nov. +, ,**. to

Mar. ,/, ,**/ obtained by JMA (a) and by our

seismic network (b). The number of earthquakes

obtained by JMA is +--. On the other hand, our

system detected 2+- earthquakes in the same area.
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Fig. 1. Location map of the earthquakes used for the resolution test on the tomo-

graphy analysis with a synthetic simulation. The earthquakes are from ,**+ to ,**-

with a magnitude larger than +.*. The hypocenter parameters are determined by

JMA.

Fig. 2. Location map of seismic stations used in the synthetic simulation study. The

resolution test on the tomography analysis was done using the seismic stations.
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Fig. 3. Result of checkerboard resolution test for Vp structure at depths of / km, +* km, and +/ km. The grid

node separation is *.+ deg within the area of +-0.0�E-+-1.0�E, -0.*�N--0.2�N. In the surrounding area, the grid

node separation is *., deg. The recovered checkerboard data with seismic stations planned by this project

and current network (a) and with the currently available seismic stations (b) are shown. The original

checkerboard is shown in (c).
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Fig. +*. Result of checkerboard resolution test for Vs structure at depths of / km, +* km, and +/ km. The grid

node separation is *.+ deg within the area of +-0.0GE-+-1.0GE, -0.*GN--0.2GN. In the surrounding area, the grid

separation is *., deg. The recovered checkerboard data with seismic stations planned by this project and

current network (a) and with the currently available seismic stations (b) are shown. The original checker-

board is shown in (c).
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Fig. ++. Results of the synthetic test of Vp structure. The recovered data for Vp structure are shown by (a) and

(b). The assumed low-velocity zone with a scale of *.,� width, *.0� length, and *�,/ km depth, is shown by the red

area (c). The recovered data with the currently available seismic stations are shown in (b). The figures of (a)

indicate the recovered data from seismic networks with the stations planned by this project and current available

seismic stations.
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Fig. +,. Results of the synthetic test of Vs structure. The recovered data for Vs structure are shown by (a) and

(b). The assumed low-velocity zone with a scale of *.,� width, *.0� length, and *�,/ km depth, is shown by the

red area (c). The recovered data with the currently available seismic stations is shown in (b). The figures of (a)

indicate the recovered data from seismic networks with the stations planned by this project and current

available seismic stations.
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