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A Method for Determmmg Magmtude of Shallow Earthquakes Occurrmg .

in and near Japan

Y. Kanbayashi and M. Ich1k.awa'.
,(Seismglogicql Division, J."M. A.)

. R - - .
In order to observe earthquakes whose magnitude is 3 and larger, and which occurred in

and near Japan, the Japan Meteorological Agency installed - a seismometrical system c_onsist:.

ing of about 60 stations equipped with a magnetic tape .recording seismograph and a com-
~puter for anglysing the magnetic tapes obtamed from the network.

The number of data from the new network is.much more than that given by the conventlal

" network, and the number of located earthquakes amounts to rhore than 1000 in 1976.

Many of eplcenters of these events were determlned by the data produced by the new
system, but the correspondmg magmtude was not calculated ‘because- of lack of -a suitable
method of magmtude determmatlon using maximam amplltude of ground partlcle Velocxty

“In view of the. ev1dence formulae for Jevaluating a magmt"de M of shallow earthquakes
occurrmg in and near Japan are obtamed using data produced by the' new network and
magmtudes of earthquakes 'from Apr11 1975 to June 1976 whlch .were determmed by the
Tsuboi’s formula..

" The equations obtamed are:

M=log A+1. 64 logA+0 22 (Vert1cal component) and
M=1log A+1.851log 4—0.58 (Horizontal component), ‘ .
' where A . is maximam velocity amplltude in m- kme, 4 eplcentral d1stance in Km.

Using these equations, magmtudes are calculated and compared them with those determined.

" by the Tsuboi’s formula The result is satxsfactory except events whose magmtude is smaller

§l

o

than 33. . . . : .
Though the number of events in thns range is not so many, magmtudes given by the
present method are shghtly larger than Tsuboi’s ones. . Comparisons of magnitudes in this

range determmed by other organizations indicate that they do not always harmomze each,

other.

Another problem to be descrxbed is regional variations in dlfferences of magmtudes deter-
mined by Tsub01 's formula and the present method This may be’ resulted from d1fferences
in the: earth’s crust and upper. mantle in northern and south-western Japan.

Since January '1977, the equation for vertical component has been used in the seismological
routlne work in the Japan Meteorologlcal Agency Pa
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Fig. 1. Comparison of magnitudes determined
by the Tsuboi’s formula and ep. (2). (T). .
Ordinate:: difference between . magni-

tudes determined by Tsuboi’s
formula and eq. (2).
Abscissa: J.'M. A. magnitude
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F1g 2. Comparlsons of magmtudes given by various orgamzatmns

T : magnitude determined by eq. 2.

“TU: magnitude determined by the Earthquake Research Institute, Tokyo Umver51ty, (M Hori 1973)
JMA : magnitude determined by Tsuboi’s formula, (1954)
KAMIKINEUSU : magnitude determined by Hokkaido University, (BUSO, 1975) -

N ABUYAMA : mag_nitude determined by Abuyama observatory, Kyoto University, (H, Watanabe 1971)
WAKAYAMA : magnitude determined by Wakayama network, Tokyo Uuiversity, (K. Tsumura. 1967).
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Fig. 4. Relationship between input (abscissa)

and output (ordinéte) obtained from the
calibration of the seismograph at Taka- -
yama Weather Station. Asymmetrical
oscilations of smaller amplitudes are
considerable.

(a): ﬁppér half part of oscilation.

(b): lower half part of oscilation.
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