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Abstract

Earthquake is a powerful natural disaster. The occurrence of earthquake has brought great disas-
ter to human society. It threatens both the peaceful life and the development of civilization of hu-
man being. Therefore, it is necessary to predict the earthquake accurately. In this paper, a
long-term prediction model of earthquake was established based on neural network and a
short-term prediction model of earthquake was established based on gray prediction theory. The
models are used to predict the occurrence of earthquakes in order to reduce the earthquake dis-
aster loss. Firstly, according to the distribution of global pleistoseismic zone, the last 50 years’
seismic data has been preliminarily screened. In this paper, neural network was used to establish
long-term earthquake prediction model due to the randomness of seismic activity. It was proved
by analyzing the number of times and magnitude of earthquake activity in China that the predicted
model was exact. Further, this model was applied to predict the occurrence of earthquake in China
in 2018. Then, we analyzed the time and the magnitude of earthquake in the last ten years. Based
on gray prediction theory, we established short-term prediction model of earthquake. The accu-
racy of model was verified by analyzing former data. The gray prediction model can fit the magni-
tude of the earthquake well.
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Figure 1. Global pleistoseismic zone distribution map
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Table 1. Error statistical table of the predicted value of neural network model and the real value

F 1 HEMZRAENTNES EXENZ ERES TR

HSHH TiME WE
7.2 6.511 0.689
6.5 6.881 —0.3807
6.7 6.617 0.08289

6.493 6.561 —0.0688
7.2 6.953 0.24739
7.3 6.539 0.76016

7 6.601 0.39906
7.4 6.402 0.99764
7.6 7.472 0.12789
7.4 6.865 0.53473
6.7 7.001 —0.3014
8.2 7.045 1.15548

7.663 7.03 0.63335
6.9 7.831 —0.9311

6.844 7.188 —0.3441

6.844 7.329 —0.4855
7.4 7.424 -0.024
6.7 6.749 -0.0491
8.2 6.4 1.79908
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Table 2. The predicted value of neural network model and the real value
= 2. MEMSIRMTNSEREELER

TIAE e W
7.2 6.5078 0.6922
6.5 6.8826 —0.3826
6.7 6.6257 0.0743

6.493 6.5413 —0.0483
7.2 6.9629 0.2371
7.3 6.5146 0.7854
7 6.5952 0.4048
7.4 6.9102 0.4898
7.6 7.471 0.129
7.4 7.2782 0.1218
6.7 6.9902 —0.2902
8.2 7.7423 0.4577

7.663 7.0163 0.6467
6.9 6.7035 0.1965

6.844 7.1897 —0.3457

6.844 7.3411 —0.4971
74 7.4191 —0.0191
6.7 7.1009 —0.4009
8.2 7.8304 0.3696
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Figure 2. The time and magnitude of earthquake in China from 2006 to 2015
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Table 3. The real value of earthquake magnitude and fitted value of gray prediction model
= 3. IMEEASRBIANEILRRETIR

I i) L BRE R (M) LR (M) W Nl
2008/3/21 5 4.856071675 0.143928325 0.143928325
2008/3/26 5 4.856071675 0.143928325 0.143928325
2008/4/20 5.1 4.902587054 0.197412946 0.197412946
2008/5/12 4.5 4.926244338 —0.42624434 0.426244338

2008/6/9 5 4.974280343 0.025719657 0.025719657
2008/6/10 54 4.974280343 0.425719657 0.425719657
2008/6/18 5 4.998627483 0.001372517 0.001372517
2008/7/17 5.3 5.047900017 0.252099983 0.252099983
2008/8/30 5.3 5.09783539 0.20216461 0.20216461
2008/10/6 5.7 5.173693678 0.526306322 0.526306322
2008/11/12 5.1 5.224708778 —0.12470878 0.124708778
2008/11/24 4 5.250298972 —1.25029897 1.250298972
2009/1/25 5 5.352818001 —0.352818 0.352818001
2009/2/20 5.2 5.403936591 —0.20393659 0.203936591
2009/4/19 5.5 5.505220252 —0.00522025 0.005220252
2009/4/22 5 5.505220252 —0.50522025 0.505220252
2009/5/21 5.2 5.55511902 —0.35511902 0.35511902
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