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Abstract: On Feb 3, 2020, an M5.1 earthquake occurred in Chengdu, Sichuan Province. The ep-
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icenter of the earthquake event is located on the LLongquanshan fault zone, 38 km away from the
center of Chengdu. As a rare earthquake event with M==5.0 in the history of Longquanshan fault
zone, a comprehensive analysis was carried out on the seismogenesis of this event: (1) The seis-
micity along the LLongquanshan fault zone was discussed by collecting historical seismic data; (2)
the location of main earthquake was relocated by using high-quality waveform data; (3) the seis-
mogenic structure and fluid influence were analyzed through seismic tomography; (4) the rela-
tionship between the earth tide and the earthquake was analyzed by using the theoretical model of
earth tide. The results showed that the Ms5.1 earthquake occurred in the northern part of
Longquanshan fault zone with epicenter coordinate of (30.732°N, 104.529°E) and focal depth of
15.12 km. The source is located near the transition zone of high-low Poisson’s ratio, accompanied
by a wide range of low velocity anomalies. Furthermore, the change of shear stress caused by the
earth tide on the fault plane is also considered to be closely related to the triggering of the earth-
quake, which indicates that the seismic risk of the northern part of Longquanshan fault zone has
reached a high level before the earthquake. This study suggests that the deep fluid intrusion, the
coseismic effect of strong earthquakes, and the comprehensive influence of specific seismogenic

and tectonic environment may be the main factors leading to the triggering of this earthquake.
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Table 1 Earthquake catalog (M=3.0) occurred in the Longquanshan fault zone
A ZRE/ () HEE/ () B /km R % 7 i 20 (At s i ) B K TR
1" 104.242 6 30.319 20 5.3 1967-01-24 22:45:17.15 1SC
2 103.980 4 29.820 7 35 4.6 1980-01-06 12:30:48.57 1SC
3 103.922 1 29.821 1 35 4.3 1980-01-23 13:53:30.15 ISC
4 104.534 2 31.410 2 9 3.4 1981-03-21 06:09:52.54 I1SC
5 104,512 1 31.140 3 35 4.5 1993-09-30 16:04:58.45 I1SC
6 104.515 1 31.054 2 14 3.6 1996-10-18 20:28:50.51 1SC
7 104.42 31.33 18 3.5 1998-09-22 22:47:04.6 ISC
8 104.41 31.18 16 3.4 1999-03-23 10:47.58 ISC
9 104.65 31.13 22 3.5 1999-06-16 09:48 ;34 1SC
10 104.251 8 30.265 1 35 4.5 2002-05-31 11:53:04.85 1SC
11 103.88 29.76 18 3.3 2007-08-10 09:39:06 ISC
12 104,558 2 31.202 10 5.3 2008-05-12 14:43:57.39 ISC
13 104.538 1 30.9753 35 3.9 2008-05-12 15:19:36.26 1SC
14 104.584 9 31.153 35 4.0 2008-05-12 15:57:16.63 ISC
15 104.589 3 31.424 3 9 4.1 2008-05-12 17:03:36.67 ISC
16 104.481 30.757 5 35 4.1 2008-05-13 23:30:40.68 1SC
17 104.415 6 31.482 1 9 3.6 2008-05-13 13:15:37.93 1SC
18 104.417 5 31.480 5 9 3.7 2008-06-10 12:58:29.49 ISC
19 104.444 31.255 6 9 3.2 2008-09-23 19:48:24.95 ISC
20 104.58 30.82 24 3.0 2010-02-16 04:34:01 o [ b 5
21 104.54 30.57 25 3.2 2010-07-11 13:24.:34 o [ b 7 R
104.46 30.74 21 5.1 2020-02-03 00:05:41 v i R
22 104.536 30.756 10 5.2 2020-02-03 00:05:42 USGS/1SC
104.529 30.732 15.12 - 2020-02-03 00:05:40.906 NG
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Fig.2 Frequency and magnitude distribution of earthquakes along the LLongquanshan fault zone
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