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Focal Depths Dletermin'ed' by JMA )
and Some Related Problems ' :
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Parameters of earthquakes occurring in.Japan and its vicinity are routinely determined
" by the Japan Meteorological Agency (JM'A). The JMA'’s focal depth is-given in unit of 10km.

Needless .to say, the focal depth glven in 10km is not satisfactory to conduct detailed

studies on the spatlal dxstrlbutlon of earthquakes, and relevant seismologists in Japan are
- desirous of the focal depth determmatlon in 1km as other organizations have been domg )
) In our experience, the trade-off phenomenon in. the focal depth and origin time  occurs
frequently in the determination of earthquake parameters, 'and a slight alternation of P arrival
time at some station shift consxderably the focal depth in some case.

Comparison of focal depths given by JMA and ISC elucidates that the determmatlon of
focal depth in unit of 10km by JMA is reasonable. And, P arrival’ time residuals for Japanese
stations calculated from ISC’s earthquake parameters show systematlc dlscrepanmes in the
Jeffreys-BulIen s travel times in short distances for shallow events.

A computer simulation is conducted in order to study the relationship between the accu-
racies of the determination of focal depths and of observations of P arrival times. The result
indicates the necessity ‘'of P arrival times with accuracy as hish as !/, seconds and use of an
appropriate local travel time table or station corrections to a conventional travel time table-
in the determmatlon of earthquake parameters with high accuracy , :

The accuracy of observation for P arrival time will be as high as !/, seconds in the case
of impulsive ‘P onset recorded by high magnification selsmographs in the JMA seismological
network. In view of the evidence, the determination of focal depth with accurady as high as
a few kilometers is possible, if a local travel time table or station corrections to a conventional
travel time table' were applied in the parameter computation. : »
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Fig. 1. Comparison of epicenters of earth-
'quakes occurring in the southern part
of central Japan in 1974. ’
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Fig. 2. Discrepancies. of epicenters given by
© JMA and ISC (left), JMA and USGS
(middle), and ISC and USGS (right).
Centers of concentric circles are each
epicenter by JMA (left), JMA (middle),

.and ISC (right), respectively. :
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Fig. 3. Comparison of focal depths given by
the three organizations, JMA (+), ISC( o),
and USGS(0O).
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Fig. 4. Comparisor{of focal depths given by
JMA (hy) and ISC (hi). Vertical line
passing through a circle shows the stand-

- ard error to the rev1sed focal depth by

ISC.

Tab. 1.° Mean discrepancies of earthqﬁake
parameters determined by the three
organizations.

JMA- . [ISC-

| IMA-ISC 1" hses | T Uses

Epicenter (km)| 15%2.8| 18+3.0| 15:+2.8
Focal depth (km)| . 1+0.5| —3+7.5| 1+0.4
Origin time (S)_ —2.2+0.92(—3.0+2.84 5.9+1.99
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- Fig. 7. Plots showing P arrival time residuals at various stations for events occurring in
the region concerned in 1974 by various focal depth ranges.
J: P residual calculated from the JMA’s earthquake parameters.
I: P residual calculated from the ISC’s earthquake parameters.
VS: events occurring near the earth’s surface.
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