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Experiment on Restraining Interference Signal by Coded-Source
Geo-electricity Observation: A Case Study of
the Observation at Tongwei Station

GAO Shude', LUO Weibin®» ZHANG Bo'» WU Shanyi'» LI Na'» CAO Lingling' . DOU Xiying'
(1. Gansu Earthquake Agency s Lanzhou 730000 , Gansu , China ;

2. Lanzhou Resources & Environment Voc-Tech College s Lanzhou 730000 , Gansu s China)

Abstract: In past earthquakes., we found that the change in the observed geo-resistivity is an ef-
fective basis for earthquake prediction. In recent years, the acceleration of urbanization has caused
serious electromagnetic interference to some observation stations, resulting in a large error in
geo-resistivity measurements. In this study, Tongwei station, Gansu Province, was selected as a
case study. Various complex electromagnetic interferences are present near the station, such as

high-speed railways, highways, buildings, and power consumption by industrial production.
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Here, the coded-source earth resistivity observation technology and the cyclic cross-correlation

calculation method were used, and the transmission sequence signal cycle (observation time

length) was changed to make the excitation polarization effect more adequate. The results showed

that the environmental random noise could be effectively suppressed. Moreover, geo-resistivity

data with small dispersion could be obtained under the interference of high-speed railway and in-

frastructure. This new geo-resistivity observation system can provide technical support for the

sustainable development of existing geo-resistivity stations and reliable data for earthquake pre-

diction and scientific research.

Keywords: geo-resistivity observation based on coded source; high-speed railway interference;

station experiments
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Fig.1 The geo-resistivity layout diagram of Tongwei station

and the environmental impact of the survey area
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Table 1 Distribution parameters of earth resistivity
in Tongwei station
A i 75 {3z AB/km MN /km RKE A K/km
N20°W 1.100 0.300 2.932
EwW 1.100 0.300 2.932
EW' 0.700 0.200 1.767
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Fig.2 Daily mean curve of geo-resistivity of Tongwei station in 2012—2019
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Fig.3 At 8:40 on April 6,2018,the current waveform (red) and voltage waveform (record of the high-speed railway

passing through the oscillating part) recorded by the code source geometer of Tongwei seismic station
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Fig.4 Comparison curve of earth resistivity at different frequencies of code source observation

(launch cycle 14 s) at Tongwei seismic station during April 4—6,2018
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Fig.5 Comparison curve of apparent earth resistivity at different frequencies of code source observation

(T=25.2 s) at Tongwei seismic station from May 12 to 14,2018
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