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ABSTRACT

New era was open in seismological investigations in Japan when Japan Meteorological Agency (JMA) started
analysis of additional seismic data provided by universities and relevant organizations from October 1997. The
increase of data from sensitive seismic stations resulted in significant improvement of earthquake detection
capability and earthquake location accuracy for earthquakes occurring in and around Japan. This change, on the
other hand, illustrated a discrepancy of JMA velocity model from actual velocity structure in the Japanese
archipelago especially in the shallow crust and inconvenience in the use of simple weighting function for
hypocenter location program. The weighting function in use was prepared in 1960's when the density of station
distribution is much lower than today.

To solve the problems, we modified shallow velocity model by averaging the travel-time data obtained by several
explosion seismic experiments conducted in various regions. Considering several weighting functions employed by
the other seismological résearch centers, we improved the weighting function, which is continuous to hypocentral
distance and is appropriate for dense seismic network of today.

Use of new hypocenter location procedures by this study show that shallow crustal earthquakes are located in
reasonable focal depth and epicentral distribution of earthquake became clearer in most inland area except some
regions where a deviation of crustal velocity structure from those of the average of Japanese archipelago may be

larger.
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Fig. 2. Reduced travel-time diagram of all first
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obtained from explosion seismic experiments conducted
by RGES in the period from 1979 to 1992. Square marks
show travel-times of P-wave whose focal depth is Okm,

~adopted by Japan Meteorological Agency (J.M.A.).
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Fig. 4. Epicentral distributions of shallow focus
earthquakes whose S arrivals were used in developing
a new velocity model for S-waves. Earthquakes which
magnitude are 4 or larger and their focal depth are
15km or less in the period from October 1997 to
December 1999 are selected. Hypocenters are deter-
mined by using only P-arrivals.
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Fig. 5. Plots of travel-time residuals (0-C) of S
arrivals for shallow focus earthquakes based on the
83A velocity model. Small open circles, large solid
circles and error bars show 0-C of S arrivals from
the 83A velocity model, mean O-C of S arrivals and
their standard divisions averaged every Skm hypocen-
tral distance, respectively.
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Fig. 7. Plots 0-C of S arrivals for shallow focus
earthquakes based on the newly developed velocity
model by this study (JMA2001). Small open circles,
large solid circles and error bars show 0-C of S
arrivals from JMA2001 velocity model, mean O-C and
their standard divisions averaged every 5km hypocen-
tral distance, respectively.
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