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The relationship of earthquake magnitude and frequency

under the condition of discrete magnitude

LI Zhong-Hua, QIN Jia-Zheng, SU You-Jin

Earthquake Administration of Yunnan Province, Kunming 650224, China

Abstract The principle of maximum entropy is used to study the relationship of earthquake
magnitude and frequency and obtain the probability distribution function for magnitude under the
condition of discrete magnitude. The results show: (1) the number of events equal to or greater
than M should be determined by discrete summation rather than integration method, (2) when
unlimited upper bound to magnitude is given, the b value is equal for the Gutenberg relation and
the Richter relation. When an upper bound M, is assumed, the Richter relation may not be a
linear relationship.
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Table 2 The fitting results of linear least square method for cumulative earthquake number and magnitude

i 0 1 2 3 4 5 6 7 8

a 6.102 6. 141 6.183 6.229 6.279 6.333 6.394 6. 460 6.533

b 0. 940 0.947 0. 956 0. 965 0.974 0. 985 0. 996 1. 009 1.023
IR ES 3¢ 0.981 0. 980 0.979 0.978 0.977 0.976 0. 975 0. 974 0.972
F %18 1503 1383 1270 1165 1067 976 891 812 740
d B 29 28 27 26 25 24 23 22 21

F1 ERMEXRE 3 MHEZNEGIRIE

Table 1 The case verification of the 3 calculations
for cumulative earthquake number

M; n(M;) NM;) (CXOF- (4 i
3.0 251.2 1488. 1 135.8 1488. 1 0
3.1 208.9 1236.9 112.9 1236.9 1
3.2 173.8 1028.0 93.8 1028.0 2
3.3 144.5 854. 2 77.9 854. 2 3
3.4 120. 2 709.7 64.7 709.7 4
3.9 100. 0 589.5 53.7 589.5 5
3.6 83.2 489.5 44. 6 489.5 6
3.7 69. 2 406. 3 37.0 406. 3 7
3.8 57.5 337.1 30.7 337.1 8
3.9 47.9 279.6 25.4 279.6 9
4.0 39.8 231.7 21.1 231.7 10
4.1 33.1 191.9 17. 4 191.9 11
4.2 27.5 158. 8 14.4 158.8 12
4.3 22.9 131.2 11.9 131.2 13
4.4 19.1 108. 3 9.8 108. 3 14
4.5 15.8 89. 3 8.1 89.3 15
4.6 13.2 73.4 6.6 73.4 16
4.7 11.0 60. 2 5.4 60. 2 17
4.8 9.1 49.3 4.4 49. 3 18
4.9 7.6 40.1 3.6 40.1 19
5.0 6.3 32.6 2.9 32.6 20
5.1 5.2 26.3 2.3 26.3 21
5.2 4.4 21.0 1.8 21.0 22
5.3 3.6 16. 6 1.4 16.6 23
5.4 3.0 13.0 1.1 13.0 24
5.5 2.5 10.0 0.8 10.0 25
5.6 2.1 7.5 0.6 7.5 26
5.7 1.7 5.4 0.4 5.4 27
5.8 1.4 3.6 0.2 3.6 28
5.9 1.2 2.2 0.1 2.2 29
6.0 1.0 1.0 0.0 1.0 30
At 1488. 1
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