539 % 12 HBRRE v [ b T R 2 Vol. 39 No. 12
2014412 M Earth Science— Journal of China University of Geosciences Dec. 2014

doi:10.3799/dqkx.2014.163

=k BE X B 7R3l 5= (M.5.1) B E AL

BAA RS

E ol TR/ R - ' 4| A SR QS R & B
LPBARRARFRRHEL 7 @428 F 5, H kKX 430074
2.8 Mgy P s 3L KX 430074
SPEMBAKRFHRFHRR I ERBFREHL TS, KR 430074
LR EHE R FREAF R, IR K L 430074
SRARE LK FIAFKAFER, @ KL 614000
6. P ERAKRFENME & F12 8 F . LKL 430074

FEE: 20134 12 H 16 H = FEX EAR KL M 5.1 MR AR eigen-6c2 BIAIAFSY T U AR M X 19 8-638 By T2 & Jy 5%, 45
T W] % X IR R BE Ay 10 km (19058 2 R F8 FE AR S 9 o SO 1 2 A g o 2 R A i TR A AR T AR %% B 2 IR )L IR SY T i
X3 B 25 M 0 T, 45 R R AR M X MBS 5~9 km M 10~15 km HALFAAE EFWAMR 2, EIARE)Z SKEB KA L, T
TS AT 2 5 b AL O 1 A DG AR 2 R U2 RO 2 A s O ) M A B R A TE AR IS TR . O R M R R b SR IR TR B A Y
KP4 B 5 58 R B, J A i M AR LSRN L PE K TR B B 1R Y L G S R AR T T U S0 I (R AR AR K R e 4 AR R ik
UL 7R b 22 1 R A R 3T i i A 3 e R L R I R b R U, FRATTAR R A0 S B R (5 S D AR M U U

KEEWR: OARME; TLEHE S 75 NG RHE 5 K 2 fith b 78 5 WA 57 5 RAR &

hESES: P315.2 XEHS: 1000—2383(2014)12—1793— 14 KR BAHE: 2014—09—12

Seismogenesis of Badong Earthquake (M, 5.1) in Three Gorges
Reservoir Area and Infrasound Anomaly

Li Xianrui''*, Zeng Zuoxun®®'", Zhou Qiang®, He Chicheng®", Liu Jiangping', Zhao Juan®®, Pan Lili**
1. Institute of Geophysics & Geomatics, China University of Geosciences s Wuhan 430074, China
2.Huazhong Tectonomechanical Research Center » Wuhan 430074, China
3.Three Gorges Research Center for Geo-hazard » Ministry of Education s China University of Geosciences, Wuhan 430074, China
4.School of Earth Sciences s China University of Geosciences s Wuhan 430074, China
5.The Engineering & Technology College o f Chengdu University of Technology, Leshan 614000, China
6.Faculty of Mechanical & Electronic Information, China University of Geosciences s Wuhan 430074, China

Abstract: On 16 December, 2013, an earthquake of M, 5.1 occurred in the Badong County, the Three Gorges reservoir area,
China. Using the EIGEN-6C2 model, the satellite 8-638 order gravity anomalies in this area were studied. The results show that
there is a regional low gravity anomaly beneath Badong area at 10 km, which may imply that rock density this area of is lower
than its surroundings. Meanwhile, the profiles of crustal velocity structure of this area indicate the existence of two low-velocity
layers at depth of 5—9 km and 10— 15 km respectively. We believe that the upper layer is closely related to the reservoir seep-
age and the lower layer may result from the upwelling of the mantle hydrothermal fluid. The low-density layer and the two low-
velocity layers provide an evidence for the existence of a possible ductile layer. The occurrence of Badong earthquake is due to
the long-term energy accumulation and abrupt release at the deep crust, thus it is a tectonic earthquake. The low-velocity anom-

aly in the upper crust caused by reservoir seepage decreased the threshold value of fault activities and the change of water load
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of this reservoir might trigger the Badong earthquake. By comparing the infrasound with seismic waves, we conclude that the

infrasound anomalies recorded by the infrasound monitor array are local infrasound.

Key words: Badong earthquake; satellite gravity anomaly; deep structural condition; reservoir-triggered earthquake; infrasound

anomaly; earthquake.
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Table 1 Result of mechanism solutions of earthquake
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Table 2 The characteristics of reservoir-induced earthquake
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. A f\ 1D:45 dr, l 1D:45
ID:48 ‘ ID:48

0
1D:207 1D:207

0
) n A ENH BHZ 1” \ 7G BHZ

0 AN
1 1 1 1 1 1 1 1

0 20 40 60 80 100 0 20 40 60 80 100
i fil(s) B 8)(s)

B8 WIS ZE I (ENH.ZG) M I 5 B

Fig.8 Waveform of infrasound and seismic waves(ENH, ZG) after filtering

Analysis Code) /2 H 32 E M K 2% Lawrence Liver-
more [F K 5 5 % (LLNL) JF & #F il ity FI T 5% 5% 3%
TS R 0l 2 I [) 7 90 B4 A e R R SORK
Z5,1995) A SCR FH HA G BB R TF RIS 5
) AH G 28 B S A A% B 8] GBGR 55, 2013) R B KA
(MEMD) #:4 #E 471 31

Y U W I ASCR AR A% 100 Hz, X 3 B85 % B0 S L
(45 5 .48 = F1 207 %)E’/ﬁiﬁj‘/ﬁiﬁ*ﬁ( 7). 433 Fig.9 Moving path of particle

H AR BN 4~10 Hz 2 ~5 Hz, 2~
3 Hz. Bt & AR VT & #2400 % 8550 % 0 5l WA AT (B 7)) o % 30 AR S % 43 B 0 ~4 Hyz

WSO T A L Sk T Sk A Bl A 2 R 4



1802 HoBR A} A —— i [ B A R 4R

39 %

®3 RERSHEREEXRHIIE

Table 3 Coefficient of association between infrasound and seismic waves
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