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A Method- of Estlmatmg Body Wave Magmtude by the Data of
' Matsushlro Selsmologlcal Observatory

N. Yamagishi and S. Wakui S
(Seismological Observatory, J.M. A.) '

As well known, the body wave maénitude wae defined by Gutenberg Richter. In their latest

" paper’ '(1956), the ‘magnitude is given by MB=log A/T—l—Q(d A)+C, where A is. the maxi-

mum vertical amplitude of P wave, T the corresponding period. Q is an empn‘lcal function
of the epicentral distance, 4 and the focal depth, A. C is a.station- correctlon which’ takes
into account the effects of the geology near the statjon :

At present, the magnltudes of earthquakes of all over the world are. computed by the Geo-
logical Survey of U. S. Department of the Interlor, based on the formula MB—log A/T—|— h
Q (4, k). “Those values are published in the Earthquakes Data - Report and others Each is an
average of 1nd1v1dual station values

But, we néed often to know the magnitude of an earthquake, prior to the, publication of
EDR and- others. So, the. authors mvestlgate a pract1cal method of “estimating ‘the magnitude
‘which agrees with the MB: (GS) within a permltted limit of errors, by the modlﬁcatmn of

- the Gutenberg and Richter’s formula. The results are summarized. as follows.

(1) In view of the station residual at Matsushmo (MAT) the 0r1g1nal formula'is given by
- - MB (MAT)"=log A/T+Q (4, h) 0.11- .
where A and T are the values for P wave by the vertlcal component of the world w1de stand

. ardlzed seismograph at MAT. ~ ' ;

(2) The dlfferences between MB (GS) and MB (MAT)” show’ systematlc change with epi-

~ central distance, Concretely, MB (MAT)/’ becomes large in comparison with MB (GS) rang-

§ 1.
USGS W, Gutenberg= Rlchter @E;CHLJZ v, \%”’ﬁ;‘

ing between 5° and 14°, but most of them are small between - 15° and 18°, within all epicen-
tral dlstance specially. So MB (MAT)” is corrected by dm’A in Fig. 6 for each epicentral
distance.- The second formula is given by
MB (MAT)”’—log A/T+Q(4, h)=-0. ll—l—dm’
3). But ‘systematic dev1at10n with magnitude still remams Then, MB (MAT)”’ 1s cor-

“rected by dm”n which is given in Table 2 s The third formula is glven by

MB (MAT)”"—Iog AIT+Q (4, h)—0.114-dm’ s+ dm'" x
- (4) The frequency dlstrlbutlon of the difference of MB (GS) ‘and MB (MAT)”” is exam- i
ined. It is verified that the magnitudes thus determmed agree w1th those given by USGS
within the limit of errors.
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Tab 1 Mean values of magmtude dlfference, Ms (GS)—Ms (mat)” at each focal depth
Mz (mat)’’/ is the second approx1mat10n of Matsushiro magmtude
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Tab.» 2. Corrections, dm/’x for the third appr‘oximation‘ of Matsushiro magnitude, Mgp(mat)’’’.
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