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Fig. 1. Aftershock locations of the earthquake
of September 9th, 1969. The area closed with a
solid line is the aftershock area and a clear group-
ing of aftershocks can be seen in the hatched area

determined from the temporary observations.
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Fig. 2. The station distribution used for the
hypocenter determination of aftershocks. Sta-
tions shown by solid circles are used in all cases,
and those shown by open circles are used in 3
cases out of 10, 11 and more than 13 stations.
INU is used also only in 3 cases out of 7, 11 and

more than 13 stations.
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Fig. 3 Relative hypocenter locations determined by micro eathquake observatory
networks (MEN). The number of stations used is 6. The origin is the JMA epicenter.
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10 stations were used.



R AT — 1969 4E.9 B9 H— OF i ZiniLE 1178
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Fig. 8. Relative epicenter locations determined from more than 13 stations.
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Fig. 9 Relative epicenter location using the Kaminuma
model (Kaminumaj; 1966) and JMA data.
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Fig. 13. The change of focal depth between MEN and tripartite depth and
the relative epicenter location.

FILHRT, SEBNORKBE L OEROES R L, WENKE L, ZABN SRER
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JUIHINEES » P OER I VB 1~2km Sh T3, HIMALLMD L5, =
A OTINE, EEHETIE, SEFORERGIVC s, S 3~4km = 4HH
WOHHRELTTN D,

= SMICEEREC R Lice 7k, 1961 Eo et oMIC ER L (1961) 23
7= Aki model TH v (HERBIMPE; 1970), # ESR » b OEF L LTRSS, BUS
HWEF o b &AL Kaminuma model %{fio>T, Z&SEMOERATHRELTL, &
ARTTRF L 51T, EJRBEAEELT, KFEHM 1km (Z0WTHS. Ll

Table 4. The difference of hypocenters determined by the tripartite
array method according to the different models.

\ Aki ‘ Kaminuma I Kaminuma (k=7.0)
apparent | P-S ‘ i
velocity | time ! TAN depth A depth !‘ A depth
|
9.5km/s| 1.59s |  8km 10km 7.5km 10km 6.5km 9km
8.5 1.73 10 10 9 10 8 9
7.70 ; 1.89 12 0 . on 10 10 9
7.05 ‘ 2.20 15 10 1 14 10 12.5 9
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Kaminuma model o P HOMEILFD S FC, KEHH k=7.0 (Poisson’s ratio:
0=0.27) LRET B L, SABIICHDEME, H2kmECTh, HEDL 1kmiEs
Wlieh, BUMEER v P OFERE—ET 5.

BT = OHIRO RBHIE, SABNCERIECH 5 7eE 710 k=8.5(c=0.25)
BDREAEDLERXD.
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65. Accuracy of Origin Times and Hypocenters of Aftershocks
of the Earthquake of the Central Part of Gifu Prefecture,
September 9, 1969.

By Katsutada KAMINUMA,

Earthquake Research Institute.

Three future problems in the study of aftershocks are proposed by the authors
(Kaminuma and Goto; 1970). One of these problems is the necessity to discuss the
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accuracy of hypocenters with the objectives to obtain the absolute locations of earthquake
hypocenters and to determine the necessary accuracy for each of the study.
About 40 aftershocks of the Earthquake of the central part of Gifu Pref. September
9th, 1969 were observed by the Japan Meteorological Agency (JMA) network. JMA gives
the preliminary focal depths at 10km steps and solves the least-squares equation for the
origin time, latitude and longitude using the Wadati-Sagisaka-Masuda’s travel time table.
The probable errors of origin time are then below 1 second and those of latitude and
longitude are 1 to 2 minutes. .
There are many seismological observatories operated by several universities in cen-
tral Japan. The locations of the aftershocks were also determined using the data of the
micro-earthquake observatory networks (MEN). The crustal structure used in the com-
putation of the earthquake location is the Kaminuma model obtained from surface wave
studies (Kaminuma; 1966).
One of the purposes of the present paper is to estimate how to change the location
and how much accuracy can be obtained in the origin time, epicenter location and focal
depth, with the number of stations used in the computation (Figs. 3, 4, 5 and 8). An-
other purpose of this paper is also to estimate the differences in origin times and hypo-
centers given by JMA and MEN (Fig. 6).
The results are summarized as follows:
1. The MEN and CGS epicenters are located to the west by about 5 km with respect
to the JMA epicenters (Figs. 3, 6 and 8).

2. Considering the probable errors, the epicenters determined from JMA data using
the Kaminuma model are not shifted (Fig. 9).

3. The origin time of the JMA location is 1 to 2 seconds earlier than that for the
other locations (Figs. 3, 6, and 8).

4, 1If the data of a station near the epicenter are used in the calculation of the
earthquake location, the accuracy of the epicenter is not increased but that of
the depth is increased (Figs. 3, 4, 5, and 6).

5. The probable errors of location and depth determined by MEN are as follows:
i) In the case of 6 stations used: several kilometers in location and very large

in depth.

) In the case of 7 stations used: several kilometers in location and depth.
iii) In the case of 10 stations used: a few kilometers in location and depth.
iv) In the case of 11 stations used: 1 to 3 kilometers in location and depth.

) In the case of more than 13 stations used: 1 to 3 kilometers in location and
depth.

6. When a large earthquake occurred in central Japan, a temporary observation
should be carried out near the epicenter. The number of aftershock which can
be determined its hypocenter by MEN is a few times as many as that of JMA.
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