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Fig. 1 Distribution map of earthquakes, seismic stations and faults

in the Three Gorges reservoir area(2010-01-01—2015-12-30).
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Fig. 2 Seismicity parameters in the Three Gorges reservoir area during 2010-01-01—2015-12-30.
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Table 1 Seismic source dynamic parameters of M, =2.7 earthquakes in the study area

tad Ka R PR BRI MR WRERER BRI

/(°) /() M, /Hz /m-s /PNm /TNm /MPa
2010 2 16 9  31.03 11057 2.9 3.097 0.054 8.464 0.822 8 0.030 9
2010 3 19 22 31.63 11137 238 3.147 0.162 43.467 6.924 8 0.036 4
2010 7 2 4 31.05 11058 3.2 2.549 0.154 20.545 6.264 5 0.059 7
2010 7 3 23 31.02 11058 2.9 3.022 0.088 11.303 2.816 4 0.048 6
2010 10 17 17 31.08 110.90 2.7 3.225 0.134 17.452 1.774 8 0.0313
2010 10 19 23 3120 110.07 2.8 2.398 0.066 8.909 0.514 6 0.016 8
2011 1 27 17 3120 11078 2.7 3.238 0.057 6.535 1.068 8 0.058 2
2011 4 5 21 31.12 11020 2.8 2.460 0.022 2.008 0.080 2 0.018 3
2011 4 16 6 3120 110.28 3.3 2.293 0.131 13.929 2.117 5 0.052 8
2011 9 4 8  31.12 110.62 2.7 2.924 0.087 10.892 0.686 9 0.037 4
2011 9 21 31.17 11022 2.7 2.342 0.023 1.250 0.060 8 0.016 3
2011 10 2 4 3155 11137 2.7 2.583 0.133 33.675 6.260 7 0.027 1
2011 10 25 11 3128 110.80 2.7 3.206 0.062 6.485 1.515 6 0.057 8
2011 111 9  31.53 111.33 2.9 2.858 0.222 51.091 16.222 6 0.057 1
2011 12 22 8 31,53 11128 2.7 3.116 0.292 76.154 30.289 2 0.092 0
2011 9 6 21 31.17 11022 2.7 2.303 0.024 1.278 0.060 8 0.015 7
2012 10 11 22 31.02 111.00 3.3 3.167 0.160 27.295 9.799 6 0.071 9
2012 10 31 3 3150 111.30 3.8 2.711 0.303 74.319 15.970 1 0.064 7
2012 10 31 5 3150 111.30 3.3 1.958 0.094 24.663 0.481 0 0.005 9
2012 11 1 2 3150 11132 3.0 3.059 0.094 26.821 1.393 8 0.016 0
2012 11 1 3 3150 11132 3.1 2.938 0.106 26.079 1.873 9 0.020 6
2012 11 2 4 3155 11130 2.9 2.876 0.107 29.486 8.177 1 0.029 2
2012 11 3 20 31.53  111.32 2.8 3.081 0.070 17.520 1.263 1 0.019 4
2013 5 21 16 31.50 111.28 2.8 3.787 0.071 18.525 3.682 3 0.032 8
2013 6 18 8 3122 11022 28 2.560 0.037 4.833 0.224 4 0.012 7
2013 12 16 13 31.12 110.67 5.5 2.066 3.376 509.040 1161.2800 0.521 1
2013 12 16 13 31.13 110.60 3.0 4.425 0.016 1.378 0.269 6 0.116 5
2013 12 19 2 3112 11057 3.2 3.820 0.041 4.571 0.804 9 0.077 9
2013 12 27 17 31.15 110.60 3.4 3.136 0.130 14.823 3.045 1 0.144 2
2013 12 27 22 31.08 110.17 3.7 2.184 0.139 16.974 1.877 6 0.0311
2014 1 20 20 31.13 110.73 3.6 2.891 0.253 30.719 17.690 4 0.1824
2014 1 31 22 3125 11050 2.7 2.545 0.008 1.442 0.007 2 0.001 5
2014 3 27 0  31.53 111.28 4.7 2.523 3.950 1.181 2674.1030  0.509 2
2014 3 27 1 3153 11132 2.7 3.321 0.059 14.699 1.056 4 0.021 3
2014 3 27 1 31.53 11132 3.5 3.080 0.315 79.090 33.764 8 0.106 0
2014 3 27 9 3155 111.32 3.1 3.123 0.118 29.004 3.699 0 0.039 3
2014 3 27 18 3153 11132 3.2 3.204 0.209 51.926 13.931 9 0.069 2
2014 3 30 0 31.53 111.28 5.1 2.174 5.169 1.273 3353.9840 0.5827
2014 4 21 0 31.15 110.48 3.8 2.987 0.442 47.798 38.329 8 0.300 1
2014 5 26 6  31.53 111.30 4.0 3.193 0.877 219.109 2743153  0.2446
2014 5 29 15 31.10 11057 2.7 3.002 0.051 4.011 0.524 1 0.0319
2014 6 30 5 31.07 11075 2.8 3.175 0.075 9.897 1.752 4 0.053 8
2014 8 14 12 3155 11132 2.7 2.902 0.516 126.155 145.1228  0.0599
2014 11 16 20 3152 111.58 2.7 3.111 0.088 30.588 1.727 2 0.017 4
2014 11 23 19 3112 110.65 2.7 3.365 1.108 73.808 399.4757  0.3266
2014 12 26 13 3152 11132 2.9 3.839 0.054 13.582 1.261 4 0.027 7
2015 6 2 5 3148 111.35 2.9 2.897 1.183 289.088 847.1219  0.166 5
2015 9 27 6 3122 11022 2.8 2.772 0.025 3.251 0.127 3 0.0118
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Fig. 3 Relationship between seismic source dynamic parameters and magnitude.
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Fig. 4 The spatial distribution of apparent stress with M, =2.0 and M, =2. 5 earthquakes

in the study area before and after the Badong earthquake and Zigui earthquake.
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Fig. 5 The spatial distribution of apparent stress with M,2.0~2.4 and M,2.5~3.5 earthquakes

in the study area before and after the Badong earthquake and Zigui earthquake.
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Fig. 7 The depth profiles of apparent stress along Xinhua-Shuitianba Fault

in the area(2010-01-01—2015-12-31).

PR F1/MPa
HRI FH 0.46

0.38
0.30
0.22
0.14

&l 8
Fig. 8 Depth profiles

50 0.06
] BE / km —0.02

F 5 DX IR R 3 ¥4 4K 9% BE 1) T 43 A 181 (2010-01-01—2015-12-31)
of apparent stress along the Yangtze River in the study area(2010-01-01—2015-12-31).



848 o M R 39 %

(s AT IUET K AL EFFTE 145m Zedy, WK LI AT I IIAT K 72 165~ 175m

TSR BN ARARO B A7), % il B358 A A0 g Je i B e D, 8 A DX Al X S R
BL I3 o Ao ¥ %) 5 K LIs AT W), AR W AR T T A B (L (AR SR TER R, AR B
PR VT 2% B 10km 5 Bl A AL g 20 A AR AL i IR TG 856 R o

109°30’ 110°00’ 110°30’ 111°00’ 109°30’ 110°00’ 110°30’ 111°00’
31°30’ L . 31°30’ . :

R

31°00' 31°00"

30°30’ 30°30’
e, —— RN L eee—— VW]
0 40 80 120 160 200 240 280 320 /kPa 0 40 80 120 160 200 240 280 320 /kPa

B9 BIFSE X I K A ik 75 01 i) M 2. 0~ 3.0 52 9% 30 Bl P4 #th 522 W %7 3 2 (8] 43 A

Fig. 9 The spatial distribution of apparent stress with M ;2. 0~3. 0 earthquakes in the study area

before and after the impoundment of the Three Gorges Reservoir.
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APPARENT STRESS VARIATION CHARACTERISTICS
BEFORE AND AFTER BADONG EARTHQUAKE IN
THE THREE GORGES RESERVOIR AREA
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Abstract

The causes of earthquakes in the Three Gorges reservoir area are complex. In order to study the
cause of earthquakes happening in the region, we calculated the source parameters of 394 M, =2.0
earthquakes occurring in Three Gorges reservoir area based on waveform data observed by the regional
seismic network of Hubei Province and Three Gorges, obtained the apparent stress spatial-temporal
variation map of Three Gorges reservoir area, and analyzed apparent stress spatial-temporal variation
characteristics before and after the main earthquakes in the Three Gorges reservoir area. The results
show that: 1) Before the Badong M,5.5, Zigui M, 4.7 and Zigui M 5.1 earthquake, high apparent
stress of earthquakes with different magnitudes is concentrated in Xinhua-Shuitianba Fault and
Gaoqiao Fault. The distribution of high value area shows the high degree of synergism before the
earthquake and the scattering after the earthquake, which indicates that the area accumulated a high
stress before the earthquake, and the fault was in a locked state; 2)In the study area, the apparent
stress before and after the earthquake showed significant rise in the first and then decline, the
earthquake occurred in the process of rising; 3) Apparent stress depth profiles show that apparent
stress at different depths has a positive correlation with the size of magnitude of earthquake, and the
phenomenon of “small magnitude and strong apparent stress” did not appear. The small earthquakes
occurring after the major earthquakes in the study area belong to low strain release under the
background of low stress release, and there are no new apparent stress anomaly concentration areas
appearing, this indicates that the Badong-Gaoqiao Fault, Zhoujiashan-Niukou Fault and Zigui
Xiannushan Fault have been effective in releasing after the Badong earthquake and Zigui earthquakes
and the probability of destructive earthquake is small on these faults.

Key words apparent stress, spatial-temporal feature, Three Gorges, Badong earthquake
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