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Fig. 1

Spatial and temporal distribution characteristic of water injection induced earthquakes

in Zigong and Changning areas

(a) study area; M — T, N —T graph of M, =2. 0 earthquakes in Zigong (b) and Changning (c) areas since 2000
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and their fitted curve in the southeast area of Sichuan
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Fig. 3 Site responses results of 7 stations in the southeast area of Sichuan
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of spectral amplitude in Zigong (a) and Changning (b) areas

(time slicing
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(a-1): pressure data; (b-1): water injection (yield) rate and difference value; (a-2), (b-2): the correlation

coefficient of spectral amplitude (curve) and the M — T graph (long string) of earthquakes

which are used to calculate the correlation coefficient
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Study on Correlation Coefficient of Spectral Amplitude and
Apparent Stress of Water Injection Induced Earthquake

ZHANG Zhi-wei', QIAO Hui-zhen', WU Peng', GONG Yue', ZHAO Xiao-yan®
(1. Earthquake Administration of Sichuan Province, Chengdu 610041, Sichuan, China)

(2. Earthquake Administration of Yunnan Province, Kunming 650224, Yunnan, China)

Abstract

Taking Zigong and Changning which are both water injection areas in Sichuan as the study regions, based
on digital seismic waveform recorded by regional seismic network and observation report, we analyze the charac-
teristic of correlation coefficient of spectral amplitude of water injection induced earthquake and the relationship
between correlation coefficient and water injection data. Then combining the apparent stress which represents the
absolute stress level, we analyze the stress intensity of the two study regions. The result shows that the correla-
tion coefficients of spectral amplitude of water injection induced earthquakes both fluctuate at high value and the
average values are 0. 89 and 0. 90 in Zigong and Changning areas respectively, and the changing process of cor-
relation coefficient has a good correlation with water injection data. The pressurized water injection has the dis-
turbance influence on stress field in local region, thus the fractures of underground shallow layer arrange in pre-
dominant direction, and the focal mechanisms of water injection induced small-moderate earthquakes shows good
similarity, however, the apparent stress results indicate that the stress is lower in the study region.

Key words: water injection induced earthquake; Q value; site response; correlation coefficient of spectral

amplitude ; apparent stress





