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Comprehensive index analyses on seismic activity parameters
based on data mining for M5, 0 earthquakes in
northeast China and North China
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Abstract; According to the data characteristics of seismic activity parameters,
taking the Mg5. 3 Horqgin, Inner Mongolia earthquake in 2013 for a typical case,
the present paper introduces principal component analysis method and factor
analysis method to reduce the dimension of parameter variables on the condition
of information loss as little as possible, and extracts the comprehensive index.
The result shows that the comprehensive index W had been changed significantly
two years before the earthquake. Furthermore, by conducting factor analysis on
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Horqin earthquake, several single factor comprehensive indices with physical
meanings are extracted, not only eliminating the inconsistency caused by the
overlapping of information, but also achieving the refinement of the comprehen-
sive index. In further research, the principal component analysis result about
the eleven seismic activity parameters (N, b, 5, A(b), My, AC, C, D, E, R,,,
Y) of 29 earthquakes with Ms=5. 0 in northeast China and North China shows
that comprehensive index W of principal component analysis had obvious
precursor changes in 1—2 years before the earthquakes. This suggests that the
index W can be taken as a precursory in earthquake prediction research.

Key words: seismic activity parameters; principal component analysis; factor
analysis; comprehensive index
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Fig.1 Variations of 11 seismic activity parameters before and after 2013 Horqgin Mg5. 3 earthquake
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Table 1 Correlativity between the 11 seismic activity parameters of 2013 Horgin Ms5. 3 earthquake

N b 7 Alb) M AC C D E R Y
N 1.000 —0.201 0. 205 0.497 0.395 0.184 0.882 0. 850 0.635 0.169 —0.047
b —0.201 1.000 —0.010 —0.299 —0.389 —0.146 —0.167 —0.244 —0.245 —0.230 0.043
i 0. 205 —0.010 1.000 0. 805 0.067 0.574 0.177 0. 259 0.268 0.294 —0.097
Al 0. 497 —0.299 0. 805 1. 000 0.533 0.713 0.438 0. 540 0. 386 0. 388 —0.078
M; 0. 395 —0.389 0.067 0.533 1. 000 0. 465 0.391 0. 403 0.114 0.187 0.018
AC 0.184 —0.146 0.574 0.713 0.465 1. 000 0.176 0. 200 —0.117 0.419 —0.005
C 0.882 —0.167 0.177 0.438 0.391 0.176 1. 000 0.670 0.473 0. 141 0.064
D 0. 850 —0.244 0. 259 0. 540 0.403 0. 200 0.670 1. 000 0. 606 0.247 —0.139
E 0.635 —0.245 0.268 0. 386 0.114 —0.117 0.473 0. 606 1. 000 0.021 —0.141
R 0.169 —0.230 0.294 0.388 0.187 0.419 0.141 0.247 0.021 1. 000 0.035
Y —0.047 0.043 —0.097 —0.078 0.018 —0.005 0.064 —0.139 —0.141 0.035 1. 000

BE— K08 ] 5 . S8 B AR KMO(Kaiser-Meyer-Olkin) # 5 (Kaiser, 1960; Hill,
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9 0.199 1.809%% 99.123% E  0.596 —0.514  0.300 —0.111 0.270
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Fig.2 Variation of the comprehensive index W
before and after 2013 Horqin Ms5. 3 earthquake
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Table 4 Load coefficient of factors of Horqin

Ms5. 3 earthquake in 2013

Z I fr 7R 5
4 1 2 3 4
N 0. 940 0.136 0.153 0. 059
b —0.122  —0.050 —0.822 0.190
7 0.195 0.853 —0.272  —0.210
Ab)  0.418 0. 837 0.187 —o0.101
M; 0.271 0.312 0.705 0.179
AC  —0.025 0.871 0.227 0.113
C 0. 854 0.125 0.138 0. 229
D 0. 844 0. 205 0.205 —0.093
E 0.784 —0.008 —0.016 —0.326
Rn 0.022 0. 546 0. 287 0. 089
Y —0.026 —0.020 —0.055 0. 898
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