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On the Relation between Earthquake Magnitude and Maximum Value »
of Epicentral Distance at Limit of Perceptlblhty

M. Ichlkawa

(Seismological Section, J. M. A.)

The following formulae are useful for estimating the magnitude of an shallow earthquake

occurring in or near Japan from the distance between epicenter and limit point of perceptibility;

M=2.7log A—1.0,

or

M=2.7 log A+0.000063 A—O0. 96.

Dividing Japan into two parts, ie., mnortheastern Japan and central and southwestern Japan,

we may estimate more accurately the magnitude of an earthquake occurring in each region using

the following formulae than using the above ones;

M=2. 47 log A—0.38 (for northeastern Jaf:an‘),

and

M=2.97 log A—1.70 (for central and southwestern Japan)
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' Flg 1. Relation between maximum value of epicentral
distance at limit of perceptibility(A) and
magnitude (M) of earthquakes which occurred
in and near Japan from 1927 to 1950.

------ : M=3.8log A—S.O : M=2.7log A—1.0
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M=-3.0+3.8logr . (1)
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Mi=1.61 M—6.57 : (5)
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M=2.86 log A+0.00113A~1.75+17¢  (6)

BARMPETS. (6) KK T I=0.2F#b5,

M=2.86log A+0.00113A—1.63  (7)
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Flg 2. Relation between Mg and M
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. M=2.7log A—1.0 (8)
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Fig. 3. Map showing the regions provisional]‘y
divided by the present author.
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~ Table 1. Mean of 8M obtained from formula(8)
according to the regions and focal depths.

depth
S 0~19km | 20~39km | 40~60km
region o
1  +0.082 —0.020 —0.071
2 —0. 059 —0.156 —0.173
3 +0. 027 +0. 000 —0. 069
4 +0.215 | - 40.109 +0.110
5 —0. 052 —0.044 —0. 090
7 -0. 001 —0.073 —0.100
8 ~0.039 |  —0.004 | . +0.100

Table 2. Mean of 8M obtained from formula(g)
" according to the regions and focal depths.

- depth . -
\ 0~19km | 20~39%km | 40~60km

region : . ‘ :
1 +0.008 —0. 080 —0.109
2 -=0.107 —0.232- —0.238
3 +0. 021 —0. 075 —0.131
4 +0. 167 +0.119 +0. 080
5 —0.091 —0. 150 —0. 090
7 —0. 051 —0.125 —0.155
8 —0.093 —0.075 ~+0. 100
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Fig. 4. Relation between M and A in various regions.
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Fig.5(1). Relation between M and A
(in northeastern Japan and Hokkaido and
their vicinity).
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Fig.5(2). Relation between M and A
(in central and southwestern Japan and
their vicinity). -

~~~~~~ ; confidence limits of coefficient 959

M= (2.9740. 12) log A— (1. 702=0. 29) (16)
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Fig. 6: Comparswn of various formulae obtained
by the present author and by Gutenberg-
Richter.
. I :M=27log A=1.0
IL : M=2.47 log A—0.38
L : M=2.97log A—1.70
NI’: Confidence limits of coefficient 9594 for I
Wi M=-30+38log A
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