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Abstract

This study aims to address the issue of distinguishing industrial explosions from natural earth-
quakes, to enhance the rapid recognition ability of seismic monitoring station personnel. We con-
ducted a spectral analysis and comparison of industrial explosions and natural earthquakes rec-
orded in the same region by the Gannan Digital Seismic Network. The waveform morphology of
industrial explosions and natural earthquakes was found to be significantly similar. However, at
recording stations closer to the epicenter (within 30 km), the spectral differences between the two
became more apparent. The dominant frequency and amplitude peak of the velocity and dis-
placement spectra of natural earthquakes are primarily concentrated in the low-frequency region,
while industrial explosions do not display a clear dominant frequency, and the frequency distri-
bution is more uniform. As the epicentral distance increases, the distribution of the dominant
frequency and amplitude peak of the earthquake and explosion velocity and displacement spectra
are mainly in the mid-frequency and mid-to-low frequency regions, until ultimately, both are con-
centrated in the low-frequency region. However, the differences between the velocity and dis-
placement spectra of the earthquakes and explosions are not significantly noticeable at larger ep-
icentral distances. The results of this study suggest that this phenomenon can serve as an effective
indicator for seismic station personnel to rapidly distinguish between industrial explosions and
natural earthquakes. This has significant implications for improving the accuracy of earthquake
monitoring and emergency response capabilities.
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Figure 1. Records from Anyuan Station of the Xinfeng Xiaojiang earthquake with a magnitude of 2.4 on June 27,
2003 (A= 44.6 km)
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Figure 2. Records of Xinfeng Xiaojiang level 2.0 blasting at Anyuan Station on June 25, 2003 (A =
44.6 km)
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Figure 3. Longnan Station: (a) Seismic waveform recording and velocity spectrum (A = 35 km); (b) Blasting wave-
form recording and velocity spectrum (A = 26 km)
E 3 XfEaE: (a) WEEMICERIEEILA =35km); (b) BHKEMICELRE LA = 26 km)
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Figure 4. Anyuan Station: (a) Seismic waveform recording and velocity spectrum (A = 46 km); (b) Blasting
waveform recording and velocity spectrum (A = 54 km)
B4 RIRG: (2) HWEFRMIERIEEIL(A =46 km); (b) BHRIERICRRIEEIL(A =54 km)
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Figure 5. Dayu Station; (a) Seismic waveform recording and velocity spectrum (A = 69 km); (b) Blasting wave-
form recording and velocity spectrum (A = 71 km)
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Figure 6. Ganzhou Station: (a) Seismic waveform record and velocity spectrum (A = 85 km); (b) Blasting wave-
form recording and velocity spectrum (A = 88 km)
E 6. BME: () HERBEMIZREIEEIL(A =85km); (b) 1BRHEMITRRIEEIE(A =88 km)
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Figure 7. Shicheng Station; (a) Seismic waveform recording and velocity spectrum (A = 197km); (b) Blasting
waveform recording and velocity spectrum (A = 209 km)

E 7. AHA: (a) WERFICEREEIL(A =197 km); (b) BHEEFICERIEEILE(A = 209 km)

3.4. (UL

BT TR, AT LRI, 4R T EE AR (30 km BA)ES, {53/ M 2.3 HiRE AR i iR 44 42
FREEARM,  HARIR R A AR MR X 3, 5 2 A A 2R ML 2.0 BRI R FOAIR Al B934 20, R
AR — 2 XA RIRM R I R 5 AR R Wi, e B AR O RS PT RERF BB 1R, JF:
HAEERAVBEHOF AL BIt, RORHGE AFRIEIR P 27T fef R, Xt 3 507 SU B i) R IR
R LR VAR AR 2 AT S o A SRRSO RR I B R A DNiE sl AR 1, HRIREON R, RERRTAIN I
AVESCHE DAL I EL A 2 R R P 25 P RESE 84 2]

B o S G, R AR R AT R AR R (1 A2 1 o BLAR R AR AR R AR 20, LR i e {3 22
FEMRIAD S X AT REAE 1 T FE MR (KA R A oh R 0 i 2 RO K, A 5 32 2t e
(AR A R (2 4  FLIRISE) BN, AT AE A% R I RE Fh BB R SR, AT AR A 70 k1S SE R
PRI BE A = PR B G, RS O RE B W SRk, B DAL RS 1% v ) B 8 2 4R P AR IR v T
gre BEAh, ARSI I X BT RS B RS, R FIRE R SRR, P
AT 7% 1 4 IR i U {1 228 R LA AR A X 35

Time Domain
_ __ 1000 T T
8 <)
| g
S S
L 2.

_________________________________________________ _ 0 S S S S—
____________________________________________________ 4 = 2'
- 0 o L i ;
15 20 25 0 5 10 15 20 25
Frequency/Hz Frequency/Hz
(a) (b)

Figure 8. Longnan Station: (a) Seismic waveform record and displacement spectrum (A = 35 km); (b) Blasting
waveform recording and displacement spectrum at Longnan Station (A = 26 km)
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Figure 9. Anyuan Station: (a) Seismic waveform record and displacement spectrum (A = 46 km); (b) Blasting
waveform recording and displacement spectrum at Anyuan Station (A = 54 km)
F 9 RinE: () MERMICFREMBILA =46 km); (b) RIEEBHBKEMIZFERABIE(A =54 km)
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Figure 10. Dayu Station: (a) Seismic waveform record and displacement spectrum (A = 68 km); (b) Blasting
waveform recording and displacement spectrum (A = 71 km)
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Figure 11. Ganzhou Station: (a) Seismic waveform record and displacement spectrum (A = 85 km); (b) Blasting
waveform recording and displacement spectrum (A = 88 km)

B 11. 3BME: (a) MERMICRELEMBILA =85 km); (b) 1BHEEFICRERAIL(A = 88 km)
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Figure 12. Shicheng Station: (a) Seismic waveform record and displacement spectrum (A = 197 km); (b) Blasting
waveform recording and displacement spectrum (A = 209 km)
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Figure 13. Ganzhou economic and technological development zone: (a) 2005120091003 ML2.2 UD phase seismic
records and velocity spectrum; (b) 2005120091023 ML1.8 UD phase burst record and velocity spectrum

[ 13. EINZFHAFELRX: (a) 200512091003 ML2.2 UD B BID R RIFEE; (b) 200512091023 ML1.8 UD
RIRRIC R FIR B &

Time Domain Time Domain
T T T

02 02
) )
g g 0.
S S
2 2
EL £,

3 -% 2}\[} ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ,,,,,,,,,,,, i
= g i :
g g) 1 EJNFJ KMULT """" i R """""" .
] T AL LA NV
0 5 10 15 20 25 0 5 10 15 20 25
Frequency/Hz Frequency/Hz
(a) (b)

Figure 14. Ganzhou economic and technological development zone: (a) 2005120091003 ML2.2 UD phase seismic
record and displacement spectrum; (b) 2005120091023 ML1.8UD phase blasting record and displacement spectrum
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