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" A Method on Determining the Magnitude of a Very Shallow
Earthquake and its Application

H. WATANABE

Sendai Dist. Cent. Met, Obs,

Most of the tradmonal methods on determmmg the magmtude of an . earthquake is
1nconveme,nt in the case of only one observed value. The author found a convenient
method for determining the magnitude of a very shallow eartﬁquake in such a case.. The .
fundamental principle is to define- the earthquake még_nitude with the logarithm of the
‘maximum ground amplitude expressed in microns, at an epicentral distance 6f 100km. By
using the observed values at Sendai,( the author ,calculate,d the mag_nitudes of earthq:uakes

~ which had a linear relation with the magni)‘,ude determin_eni by B. Gutenberg and C. F.
Richter. ' L

Moreovér the author made the nomograms for determlmng the magnitude, in an

1nstance, from an observed amphtude and an epicentral distance of an earthquake (Fig. 5,

Fig. 6 and Fig. 7). The-nomograms would be very useful for tsunami forcastlng pr?cedure
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Table 1
No Dai(;?‘I arﬁl %l;ne Eéncentflr Al a f m M Reference
d h m o °© km|  4/10%km
. 111927 Aug. 5 21 14/141.6 37.7 85 | 37,900 0.42 4,42 7.1
.2 11931 Feb. 16 18 48 142.6 42.3 470 | . 1,180 0.027 | 4.10 | 6%3 . .
311931 Mar. 9 3 49 141.9 40.6 270 | 19,700/ 0.044 { 5.11| 7.7 | small tsunami
41931 Nov., 3 16 20/ 141.7 39.5 | ‘155 3,960/ 0.100 | 4.06 | 6 :
5| 1932 Nov. 26 4 24} 142.3 42.4 475 2,060] 0.026 | 4.36 | 634 |
6] 1933 Mar. 2 17 31} 144.7 39.1 340. [>45,400| 0.039 |>5.53 | 8.5 | large tsunami
7 11933 May 1 19 51,-149 4434 990 82| 0.0066; 3.56 | 633 .
81936 Nov. 2 20 46| 142.0 38.4 100 |>74,500| 0.29 [>4.87| 7.3
9| 1938 May 23 -7 18 141.45 36.70 | 180 | 31,6000 0.081.| 5.05| 7.4 |
1938 May 28 16 42| 144.3 43.6 660 238 0.0082] 3.94 | 623 y .
1938 Nov. 5 8 43 141.65 37.10 | 145 | 27,280/ 0.112 | 4.85| 7.7 | small tsunami
1945 Feb. 10 4 58 142.1 40.9 315 8,200{ 0.040 | 4.77 | 7.3
1930 Nov. 25 19 03] 139.0 35.1 390 6,260/ 0.035 | 4.71| 7.1
1931 Sept. 21 2 20| 139.3 36.0 290 8,600, 0.043 | 4.76 | 634
1933 Sept. 21 3 14| 136.97 37.07 | 370 320/ 0.036 | 3.41[. 624
1936 Feb. 21 1 08 135.67 34.52 | 630 218/ 0.0083| 3.88 | 6 -
1941 July 15 14 45/ 138.2 36.7 | 290 500/ 0.042 | 3.56 | 6
1943 Mar. 4 10 13| 134.2 35.6 665 64/ 0.0082- 3.35 | 534
1943 Mar. 4 19 50 134.2 35.6 665 64) 0.0082| 3.35 | 534
1943 Oct. 13 5 42/ 138.2 36.8 290 290 0.042 | 3.30| 6 . .
1946 Dec. 20 19 19 135.6 33.0 760 | 10,120/ 0.0076] 5.59 | 8.2 | large tsunsmi
1949 Dec. 25 23 25/ 139.7- 36.7 200 3,586 0.068 | 4.18 | 634
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Table 2
No. Da’zz alﬁ/? ’{\f;ne : Eé)mentlgr A a m M | Reference
. d h m ° ° km ’
72311933 July 9 09 48| 148 46 - .| 1,040 | 68‘ 4.83 64
2411933 July 9. 16 071150 45 1,060 66| 4.90 64
"25 11933 July 9 01 29 | 1493 44%; | 1,000 120 5.10 64
26 | 1933 July 9 09 27 | 150  44%z; | 1,030 98 5.03 614
2711933 July 9 12 30 | 150 4435 | 1,030 696/ 5.88 634 ’
28 | 1937 Feb. 21 07 02 | 14915 4415 Al 000 3,420, 6.53 | 7.4
- 29| 1946 Dec. 21 10 "18 | 149 44 920 |. 1,700, 6.12 | 7.2
30 1952 Mar. 4 01 22 144.0 42.0 500 | 82,000, 7.01 8.0 | tsunami
3111927 Mar. 7 9 28 1135.1 35.7 590 |>14,580 6.48 7% | small tsunami
3211931 Nov. 2 10 03{132.1 32.4 | 1,000 | 12,340, 7.09 7.5
331940 Aug. 1 15 -08 | 139.1 44.3 700 8,200, 6.45 7.7 | small tsunami -
3411941 Nov. 18 16.- 46 | 132.4 32.3 990 | - 6,840 6.82 7.8 small tsunami
35| 1944 Dec. 7 4 35(136.2 33.7 660 | 68,000 7.29 8.0 | large tsunami
36 | 1945 Jan 12 18 38| 137.0 34.7,.| 530 5,380 5.91 7.1 :
‘TabIe' 3
. Nb. DaEE arﬁ/(li %T)m@ Egcentﬁr A . m M |~ Reference
i d. h m o 5 T km I -
37 | 1927 Feb. 16 01 3515335 47 | 1,750 | 1,120 | 7.63 7.0
38| 1927 Dec. 28 18 20 161 55 2,400 | 2,122 | 8.41 7.3
39 {11931 Jan. 12 20 34 | 163 554 2,510 S 72 7.02 622"
40 | 1934 Nov. 18 09 18 | 160%s - 54 | 2,300 81 5.93 6
41 11936 June 30 15 06 | 160 50%; {2,030 | - 646 | 7.63 7.4
42 11936 Nov. 13 12 31163  55% {2,530 | 1,640°| 8.39 7.2
4311945 Apr. 15 02 35| 164 57 2,690 | 1,500 | 8.45 7.0
44 1952 Nov. 4 16 48 |159 . 52.5 | 2,110 13, 400" - 9.01 825~85 large tsunami-
45 1934A§Aug. 211 8 181 121.8 24.7 | 2,350 58 | 6.82 625,
46 | 1935%Apr. 20 22 02 | 120.82 24.35 | 2,450 950 | 8.10 7.1,
47 | 1936 Aug, -22 6 51|121.2 22.1 | 2,640 836 | 8.17 7.2.
48 | 1938 Dec. 6 23 01 |121.5 22.9 | 2,510 140 | " 7.31 7.0
49 | 1941 Dec. 16 ‘19 20 | 120.6 23.4 | 2,540 840 | 8.11 7.1
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