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Cross-correlation detection of repeating underground explosions

using three-component stations
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2 School of Earth and Space Science , University of Science and Technology of China . Hefei 230026, China

Abstract The false detection can’t be eliminated with the slowness estimation method of the
array data cross-correlation detection when the detection method is applied to three-component
station records. Due to the fixed epicenter of the repeated events, the arrival time differences of
repeated events between different stations are equal to that of the template event. The false
detections are screened out based on the triggering time difference conditions of template event
between different three-component stations. This cross-correlation detection method overcomes
the problem of high false-alarm rate for the detection of three-component station records. We
have tested this method with mining blasts in Qitai County, Xinjiang, China using continuous
records of three 3-component stations. The results obtained show that very high detection rate for
blasts close to the template event can be achieved without false alarming.
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Fig. 1 Location illustration of Qitai mining explosions and stations. The radius of the circle in figure is 1 kilometer
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Fig. 2 (a) BHZ channel waveform of 2008-04-29 18 :26 :43. 0 explosion recorded by MUL,BLK and HS31,

filtered by 3th order Butterworth band-pass filter with 1. 0~10. 0 Hz pass-band;

(b) Corresponding spectrum of signal in time windows
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Fig. 3 Waveform of 2008-04-12 Qitai explosion(a) and the cross-correlation waveform(b)
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Fig. 4 Waveform of 2008-04-13 Qitai explosion(a) and the cross-correlation waveform(b)
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Table 1 Cross-correlation detection result with

2008-04-29 explosion as master event
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Table 2 Detection result with different threshold
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Appendix Table 1 Explosion bulletin of Qitai mine
in April, 2008

#-H-H 5= 53 b G/ N ZE/E RH
2008-04-01 10:53:31. 4 44,53 90. 43 1.6
2008-04-02 18:41:51.0 44.55 90. 38 2.5
2008-04-03 14:06:40.8 44.57 90. 38 1.9
2008-04-07 14:35:15.7 44,55 90. 42 2.0
2008-04-08 13:53:30.0 44.55 90. 37 2.3
2008-04-09 15:45:32.8 44.57 90. 32 1.7
2008-04-09 19:42:33.4 44,55 90. 30 1.9
2008-04-10 20:58:00.5 44.53 90. 37 1.8
2008-04-11 14:48:08. 6 44.55 90. 32 1.8
2008-04-12 19:47:02.8 44.57 90. 33 1.7
2008-04-13 14:46:52.8 44,57 90. 42 1.5
2008-04-14 11:48:57.8 44.55 90. 48 1.9
2008-04-15 13:30:03.0 44.57 90. 25 1.8
2008-04-15 20:08:25.0 44,53 90. 32 2.1
2008-04-17 14:13:47.2 44,52 90. 30 2.1
2008-04-18 16:43:51.9 44.53 90. 28 1.9
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3 44

F-H-H fif s e P 4/ N RE/SE S EBR
2008-04-19 13:55:50.6 44,55 90. 33 1.7
2008-04-20 17:58 :46. 3 44,55 90. 35 2.7
2008-04-21 11:07:36.4 44,57 90. 30 1.7
2008-04-22 19:42:13.2 44, 60 90. 40 2.5
2008-04-23 12:47:03. 4 44,55 90. 27 1.6
2008-04-24 20:14:16.0 44,57 90. 25 1.9
2008-04-27 19:57:31.1 44,57 90. 33 2.0
2008-04-29 18:26:43.0 44,58 90. 37 2.7
2008-04-30 20:01:14.3 44, 62 90. 25 1.9
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