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Accuracy of the Determination of Earthquake Parameters due to the
Geographical Distribution of Seismic Stations
in Sakurajima Volcanic Area

Yasuo SATO*and Kazuhiko ISHIHARA*

Abstract

Earthquake source parameters are usually determined based on arrival times at seismic
stations. The accuracy of determination, however, is strongly affected by the geographical
distribution of seismic observation points and the epicenter location. In this paper, this
problem is discussed by the method of simulation based on Monte Corlo method. The
equation for the error of the earthquake parameters is given as follows;

%%5x+%% 3y+%§ 0z +dt=e
where :

T is the travel time,

4 is the epicentral distance,

dx, 8y, 6z, St are the errors of earthquake parameters,

¢ is the observation error given by random number.

The above equation is solved by the method of least squares for the unknown parameters
dx, 0y, 8z and §t repeatedly, and the expected value of the error is calculated as the mean
value. In this way, the desirable distribution of seismic observation points in Sakurajima
volcanic area is discussed for the future study of volcanic earthquakes.
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Station Longitude Latitude | Height Code Institution
YOKOYAMA 130°36'52"E[ 31° 35'15"N| 46(m) | JMA-A
AKOUBARU 38'23" 35'30" | 455 JMA-B | Kagoshima
YUNOMOTO 38144 33'02" | 119 JNA-C Meteorological
NABEYAMA 41'48" 34'06" | 130 JMA-D Observatory
WARIGARI 41'18" 36'30" | 135 JMA-E

HIKINOHIRA | 130°38'38"E| 31° 34'49"N| 550(m) | HIK

FURUSATO 39'41" 33'39" | 360 FUR

GONGEN 41'09" 34'57" | 270 GON Disaster Prevention
KITADAKE 38146 35'57" | 450 KIT Research Institute
NOJIRI 38'19" 33'31" | 150 NOJ Kyoto University
SHIRAHAMA 40°30" 36'36" | 160 SHR

KOIKE 36'46" 35'14" 40 X0I

ARIMURA 130°39.9E 31°33.4N 200(m) KU-A

YUNOHIRA 38.3 35.3 370 KU-B

FUTAMATA 39.7 36.4 275 KU-C | Kagoshima

KUROGAMI 41.7 34.6 110 KU-D University
ATAGOYAMA 37.2 34.3 120 (KU~E)

KOUMEN 42.0 35.8 100 (KU-F)

Institution
Meteorological Observatory A
N/
2 Kyoto University ’
"7 Kagoshima University ’

=y
A-type earthquake ' {\ K

Explosion-quake

* Nishi (1976) @
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* Namihira  (1981)
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