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Analysis on Seismic Activity Characteristics of Pingguo M3
Earthquake Swarm in June, 2013 in Guangxi
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Abstract: From June 16th, 2013 to July 25th, high concentration, high frequency, low magnitude, and large
earthquake swarm occurred in Pingguo of Guangxi. The paper analyzes the geological tectonic location of the
earthquake swarm, spatial distribution range, focal mechanism solutions of earthquakes with M =2, advantage
direction of P axis, b value feature, hypocenter parameter, recording waveform, etc. Results show that the
earthquake swarm has the characteristics of the special tectonic location, shallow concentration and depth of the
epicenter, focal mechanism solution P axishas without dominant distribution, the b value of the sequence
parameter of 1.029 3, stress reduction, low corner frequency, the characteristics of large scale and special
waveform record; Pingguo M3 earthquake group in Guangxi is shallow seismic activity under low stress

background without characteristics of the precursory earthquake swarm and foreshock sequence. Analysis results
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is helpful to correct understanding of the results the characteristics of the earthquake swarm, the cause of the

earthquake swarm, the correct judgment of earthquake tendency.

Keywords: Focal mechanism solution; Pingguo; Earthquake swarm; Stress drop; Focal depth
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Table 1 The s—p of 19 earthquakes with M;=2.0 recorded by L4502 flowing station

s H /- H-H h:min:s P % Z(AY/ hemin:s S P FII/ himin:s s—p /s M,
1 2013-06-17 14:40:36.1 14:40:35.89 14:40:36.35 0.46 2.0
2 2013-06-17 20:43:44.9 20:43:44.83 20:43:45.32 0.49 2.6
3 2013-06-17 21:10:25.1 21:10:25.05 21:10:25.40 0.35 2.1
4 2013-06-17 23:36:39.3 23:36:38.82 23:36:39.22 0.40 2.4
5 2013-06-18 00:09:18.8 00:09:18.71 00:09:19.14 0.43 2.3
6 2013-06-18 07:40:30.3 07:40:30.18 07:40:30.59 0.41 2.7
7 2013-06-18 07:48:05.1 07:48:04.53 07:48:04.95 0.42 2.2
8 2013-06-21 13:28:05.1 13:28:05.00 13:28:05.57 0.57 3.0
9 2013-06-22 09:04:53.6 09:04:52.90 09:04:53.20 0.30 23
10 2013-06-23 13:31:49.9 13:31:49.13 13:31:49.54 0.41 2.2
11 2013-06-23 21:29:19.0 21:29:18.79 21:29:19.24 0.45 2.8
12 2013-06-24 08:16:28.0 08:16:28.40 08:16:29.01 0.61 2.2
13 2013-07-01 20:37:28.6 20:37:28.85 20:37:29.48 0.63 2.7
14 2013-07-03 08:45:57.7 08:45:58.07 08:45:58.69 0.62 3.0
15 2013-07-03 23:46:59.5 23:46:59.90 23:47:00.48 0.58 2.1
16 2013-07-04 14:21:23.7 14:21:23.59 14:21:23.94 0.35 2.7
17 2013-07-06 07:05:29.5 07:05:29.24 07:05:29.84 0.6 2.1
18 2013-07-06 17:04:29.8 17:04:30.13 17:04:30.78 0.65 2.5
19 2013-07-11 18:30:24.6 18:30:24.79 18:30:25.15 0.36 2.8
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Table 2 The s—p statistics of L4502 flowing station

& s—p Giit

s—p FINE TR EA %
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0.50~0.59 292 38.881 49
0.60~0.69 162 21.571 24
0.70~0.79 28 3.728 362
0.80~0.89 22 2.929 427
0.90~0.99 1 0.133 156

1.0~2.9 8 1.065 246

it 3.237 km, DA EEORRITPREREDSES,
RREER K, BN, RREUETRE,

32 RiEHLHISH

EANATFCH, EAMRERTEEISTT
IEAEH R (R ) TR rh O R R e, R
FALHI R IERFEXEELEN D IR, @
W E FERIRHL AR ST DL T R A A )2
PUHRIATRTRN 2 Bz A, tesh, R PRl
AR P RREXA AR IARIRIED R S oP e HL IR A
TREB ARSI, P HEA b AL T —
B, BTHhEISE, ittt el DA EX AR )
K&, A THRIERFISIRNTERE, Z25HE
H G H —REDK 6 LA B — AN 3%
OIshU5IA, i AR AR S A, R

HIFE 150 km 2N, @G HIL Pn AT P IEIE VTS
B, IOFIRIEZESR KT 0.5 mm ify HRBERIE, %5
TLLEZM:, =i 200 km JEEINER T 20 &
uh, EERITER ST G2 20 km, FHES
)& uhTk FTE 30°0~70°, SO REEETEY, F)H
20 MEUEFEE, R P WIS FIRIEH 5%
SKARET 11 R My, 2.0 BB ZFENHI(E 4, F
3), MITBLEESKRE, Fim I DAbarAhE, (X
B—AsrrEdbr, 7m0 YRR 3k, Gk
AR 4 vk, JEPEMIRD 4 9k, Hep 7 bR
AR, 2 AR, 2 IROAIRM, P TS
ArEZNAEIGIA] 270 ~350 | (A NG 5 phPg
JASkaE R ot 1 5 TA SRR RN 18T AR
{HERKHI 2 ¥R 3.0 HHBRE P SlvdbA&R M, EEALE
R P HhE MR BB LA, FHEXEE

2013.6.17
18T05% 238

2013617
1275 284

2013.8.23
218284 2.82R 20M3TH 2.52%

2013.6.18
1405 274

2013.6.21
1381285 304

2013817
TI124r 238k

2013.6.17
20ET4345 268

2012817
2389364 248

01373
sutas4 304

201374
14ptz2a5 2548

201371

4 SPRERHERIELS]

Fig.4 Earthquake focus mechanism of earthquake swarm in Pingguo of Guangxi
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Fig.5 Time series curve of earthquake sequence parameters in June 2013 in Pingguo of Guangxi
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Table 4 Earthquake sequence parameters in June 2013 in Pingguo of Guangxi

GBI B u F p k h b
06-16~06-16 0.51 1.263 4 1.4 0.94 0.892
06-16~06-17 0.79 1.38 1.04 0.9 0.9 0.892
06-16~06-18 0.74 1.145 8 0.97 0.94 0.9 0.974 5
06-16~06-19 0.51 0.802 0.87 0.94 1.0 0.984 2
06-16~06-20 0.46 0.695 8 0.8 0.94 1.1 0.975 9
06-16~06-21 0.87 1.399 1 0.8 0.9 1.1 0.966 3
06-16~06-22 0.76 1.150 8 0.76 0.9 1.1 09715
06-16~06-23 0.77 1.153 1 0.74 0.92 1.1 0.957 6
06-16~06-24 0.83 1.223 8 0.75 0.92 1.1 0972 4
06-16~06-25 0.77 1.125 0.73 0.92 1.1 0.982 4
06-16~06-26 0.72 0.991 6 0.72 0.92 1.1 0.990 9
06-16~06-27 0.81 1.086 1 0.73 0.92 1.1 1.005
06-16~06-28 0.85 1.208 1 0.75 0.92 1.1 1.029 5
06-16~06-29 0.85 1.1559 0.76 0.92 1.0 1.046
06-16~06-30 0.82 1.145 7 0.77 0.92 1.0 1.061 9
06-16~07-01 0.9 1.26 0.78 0.92 1.0 1.083 8
06-16~07-02 0.9 1.249 4 0.78 0.92 1.0 1.081 9
06-16~07-03 0.9 1.282 1 0.79 0.93 1.0 1.005
06-16~07-04 0.9 1.281 1 0.79 0.93 1.0 1.003 5
06-16~07-05 0.88 12227 0.79 0.93 1.0 1.011 6
06-16~07-06 0.84 1.234 9 0.8 0.93 0.9 1.019 8
06-16~07-07 0.84 1.166 7 0.79 0.93 0.9 1.024 2
06-16~07-08 0.81 1.114 5 0.79 0.93 0.9 1.029 6

()
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BT u F p k h b
06-16~07-09 0.82 1.117 5 0.78 0.93 0.9 1.037 3
06-16~07-10 0.8 1.083 4 0.78 0.93 0.9 1.038 4
06-16~07-11 0.78 1.078 4 0.77 0.93 0.9 1.030 9
06-16~07-12 0.75 1.035 3 0.77 0.93 0.9 1.024
06-16~07-13 0.73 1.006 7 0.76 0.93 0.8 1.027 1
06-16~07-14 0.73 1.006 7 0.76 0.93 0.8 1.026 2
06-16~07-15 0.68 0.946 0.76 0.93 0.8 1.027 4
06-16~07-19 0.6 0.833 4 0.76 0.93 0.8 1.027 6
06-16~07-25 0.51 0.703 4 0.74 0.93 0.9 1.029 3
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Table 5 Average value of focus’s parameter in different earthquake magnitude grade

RIRBE R JeiMEREIX ZERL PG PR (EFN
‘ 2.0~2.9 5.9 5.7 44 8.1 10.2
5 Fpi
3.0~3.9 3.6 33 42 7.6 113
‘ 2.0~2.9 0.94 0.54 0.35 0.84 3.42
s
3.0~3.9 1.20 0.48 1.37 2.74 13.78
\ 2.0~2.9 249 241 299 173 132
NS
3.0~3.9 416 426 309 171 128
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Fig.6 Typical phases record of Pingguo swarm
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