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On the Potential Earthquake Detectablhty and the Efﬁclency of the
Matsushiro Seismological Observatory as a
Station of Near Earthquakes -
-~ C : \ . ,
Akira Masatsuka and Yoshinori Arakawa

(Seismological ;Obs'ervatory, J.MA)

For the purpose of obtaining the basic information on optimum observation.
systems at the Matsushiro Seismological Observatory (MAT), the present situation
of the potential earthquake detectability and the effciency of the station for near
and shallow’ earthquakes are investigated. The results summarized are as follows.

(1) As well known, the earthquake detectability of a seismic station has a clear
relation to the behaviour of short-period background noises. First, the .conditions '
of these noises at MAT are investigated.

(2) By consxdermg the possibility of 1dent1fymg P- and S waves against the
background mnoise conditions, the mlmmum detectable amplitude of earthquake at
MAT is evaluated. Namely, this critical’ amplitude is determined by means of the
signal-to-noise ratio of which value is 4.

As’a result, the quantities in the daytime and the mghttxme are obtamed as 1x 10 2;1
and 4x 1073y respectlvely ‘

(3)" The procedure for.determining the magmtude of earthquake is developed
‘on the basis of the maximum amplitude and the S-P time interval at MAT.  And,
it is ver1ﬁed that the agreement between the estimated magnitudes by the present
method and by the JMA’s formula is practically sufficient. :

(4) The potential earthquake detectability of a station may be shown by the
minimum .detectable magnitude of earthquake at a given epxcentral distance down to
‘which events should be detetted without omission.

Under this consideration,. the procedure for estlmatmg the minimum detectable
magnitude is présented. ‘Consequently, the quantities at MAT are determined, as a
function of epicentral distance and focal depth.

) Lastly, the efficiency of MAT is discussed from both sides of the potential-
earthquake detectability ‘and the frequency response of available seismographs.
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Fig. 1. Frequency distributions of the periods

of background noise and of P- and S- wave
trains for a shallow earthquake.
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Tabie 1. Relation among the minimum detectable

magnitude at MAT, the focal depth of
earthquake and the eplcentral dlstance

(1) ‘Daytime ‘

Mm(min)p . )
: 1.5 20| 25| 3.0 3.5| 4.0
Depth : o . .
. km | km| km| km km km km
0 51 94/ 168 317, 576 1,035
200 55 99 184 333 583 1,045
40 46/ 101] 190] 340 603| 1,059
60 26/ 97 190 347 610 1,072
) . :

(2) Nighttime

km km|  km| km| km| km| km

0 82 155 278 513 918 1,629
20 .| 87 164 204 520 931 1,636
40 ‘86 169 301 539 944 1,663
60 | 81 167 307 541 957| 1,668
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