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Abstract: In general, recognizable diurnal variation waveforms appear at 70 per-
cent of the more than one hundred geoelectric field stations in Chinese main-
land. In this paper, we discussed seven stations including Hai’ an, Pingliang,
Guazhou, which are representatively characterized by the electromagnetic envi-
ronment, device system and the diurnal waveforms. Based on the tidal mecha-
nism and the model of rock crack water seepage or the electric charges move-
ment in crack water, and with the application of fast Fourier transform algo-
rithm and vector analysis methods, we studied the phase correlation and influ-
ence factors of diurnal waveforms of the seven stations in multiple periods and
multi-orientation during 2009—2015, and received the following conclusions:
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geoelectric field diurnal waveforms observed in each orientation always show the
same or opposite phase correlation; the dominant orientation of rock crack will
decide phase correlations among geoelectric field diurnal waveforms observed
from multi-orientation when the connection mode between electrodes and the

instrument is determined, and the correlations are relatively steady.

Key words: geoelectric field; diurnal waveform; multi-orientation; phase corre-

lation; crack dominant orientation
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Fig. 1 Observation device of geoelectric field used in Chinese mainland and its connection mode

(a) Double “isosceles triangule” electrodes layout; (b) The connection mode between electrodes

and instrument; (c) Positive direction (the arrow pointing direction) for geoelectric field
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Fig. 2 Geoelectric field waveforms in NS orientation and the overlay maps of Hai’an station

in Jiangsu Province (a, ¢) and Gufeng station in Gansu Province (b, d)
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Fig. 3 Phase contrast of geoelectric field diurnal waveforms in April 6—8, 2015
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(a) Guazhou station; (b) Gaoyou station; (¢) Yinchuan station; (d) Lingyang station
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Table 1 Statistics on phase correlation stability of geoelectric field diurnal waveforms in

NS and EW orientations at the four stations from January to October of 2015
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Fig. 4 Phase correlation principle diagram of orthogonal (NS and EW) geoelectric

field diurnal waveforms in different dominant orientations of charge movement

(red arrows represent dominant orientation of rock crack, the same below)
(a) NW direction; (b) NE direction; (¢) N direction; (d) E direction
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Fig.5 Principle diagram of phase correlation between oblique (NW) and
orthogonal (NS and EW) geoelectric field diurnal waveforms in

different dominant orientations of charge movement
(a) NW direction; (b) NE direction (¢<<N45°E); (¢) NE direction («=>N45°E);
(d) N direction; (e) E direction
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Fig. 6 Physical model of phase correlation analysis of multi-orientation geoelectric field diurnal waveforms

(a) Sketch of crack dominant orientation; (b) Periodicity of crack water seepage or electric charges movement;

(¢) Geoelectric field Et and its components in each orientation
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Fig. 7 Analysis of phase correlation of geoelectric field diurnal waveforms in different
orientations at Pingliang station

(a) Layout of electrodes and dominant crack orientation; (b) Geoelectric field diurnal waveforms

in NS, EW, and NW orientations; (c¢) Vector relations between Et and each component
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Table 2 Vector relations of the sum of tidal harmonic amplitudes in the three

orientations for Pingliang station on July 7, 2009
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Fig. 8 Geoelectric field diurnal waveforms in each

orientation at Pingliang station
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