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Abstract: According to China Earthquake Network Center ( CENC), the My 6.4 Yangbi earthquake struck
northwestern Yunnan Province on 21 May, 2021 at 21 48 (Beijing time). Figuring out the seismogenic fault and
source rupture characteristics in time can provide a key basis for understanding the dynamic conditions in this region
and estimating the risk of strong earthquakes in the future. We employed the double-difference relocation algorithm
to relocate the Yangbi earthquake sequence, and obtained precise locations of 3, 863 earthquakes. In general, the
result revealed a narrow 25-km-long, linear southeast seismicity trend concentrated in the 2~ 14 km depth range,
and the orientation is 135°. The M 6.4 mainshock located at (25.688°N, 99.877°E) after relocation, and the
focal depth is 9.6 km. Based on the results of precise locations and focal mechanism solutions, the seismogenic
fault might be a NW dextral strike-slip fault with southwest dip, and the dip angle tends to gradually decrease from
NW to SE. The Yangbi earthquake sequence belongs to the “foreshock-mainshock-aftershock” type, revealed by
the temporal and spatial evolution process of the earthquake sequence, and the fracture process mainly includes
three stages: fracture nucleation stage, mainshock rupture stage, and tension rupture stage. In the first stage,
small-scale fractures occurred at the relatively weak part of the seismogenic fault at the depth between 10~12 km,
after two-days’ nucleation, the fault entered into an unstably accelerated rupture state, resulting in the My 5.6

foreshock. Under the joint influence of continuous loading of tectonic stress and surrounding small-scale fractures,
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the higher strength blocking area in the shallow part of the fault ruptured, and the My 6. 4 mainshock occurred. The
tension rupture mainly occurred at the southeast end of the seimogenic fault. A horsetail splay with normal fault
features was formed at the southeast end of the aftershock sequence, started by the largest aftershock of My 5.2. In
addition , the mainshock triggered small-scale fractures on a NEN sinistral sirike-slip fault near the source area. The
comprehensive study shows that the seismogenic fault of the Yangbi earthquake is not the well-known Weixi-
Qiaohou fault, but the Caoping fault in the Lanping-Simao block. The Yangbi Mg 6. 4 mainshock is the result of the
dextral strike-slip motion of the Caoping fault, which has been revived under the NWN-SES regional principal
compressive stress, and the fault has obviously new fracture characteristics. This study indicates that the continuous
southeastward extrusion of material from the Tibetan Plateau is leading to the reconnection and reactivation of the
old faults in the junction zone between the eastern Lanping-Simao block and the Lijiang-Dali fault system, resulting
in relatively frequent moderate-to-strong earthquakes in this area. Therefore, the reactivation of old faults and the
generation of new faults in the southwestern boundary zone of Sichuan-Yunnan block are worthy to pay attention on
the risk estimation and evaluation of regional moderate-to-strong earthquakes. We suggest that more attention should
be paid to the possibility of further southern or northern migration ( or expansion ) of moderate-to-strong
earthquakes.

Key words: the 2021 M, 6.4 Yangbi earthquake; the Caoping fault; newly generated seismic fault; source

rupture process; earthquake relocation
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Fig. 6  Temporal development process of the Yangbi earthquake sequence
(a) Foreshock sequence of the My 5.6 earthquake between May 18 and May 21. (b) Earthquake sequence after the Mg 5.6

earthquake and before the M 6. 4 earthquake. (c¢) Earthquake sequence after the M, 6.4 earthquake and before My 5.2 aftershock.
(d) Earthquake sequence after the M 5. 2 aftershock until May 22 at 23; 59 (Beijing Time). (e) Aftershock sequence through May

23. (f) Aftershock sequence between May 23 and June 5.
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Fig. 7 Temporal changes of focal depth and mechanism of the Yangbi earthquake sequence

The detailed results of focal mechanism solution are shown in Table 2; The earthquakes in the figure are numbered according to the

time of occurrence



B4 CENEMT, % 2020 45 F 20 FEI M6, 4 MRS ERENR ROLRASE . WAEIAI TR o)
R2 FKBHMBEFIIR M =30 EAEREIGIBE—T
Table 2 Focal mechanism solutions of the Yangbi earthquake sequence
S AR/ ﬂijhféﬁ/ 1 - i 1 . BT
km W /(%) if/()  WIfA()  Em) Wif/()  WIM()
5-18T18: 49 5.0 3.8 50 75 0 320 90 165 earthX
5-18T20: 20 6.0 3.5 30 75 0 300 90 165 earthX
5-18T20: 56 6.0 3.7 50 75 0 320 90 165 earthX
5-18T21: 39 5.0 4.3 30 85 20 298 70 175 earthX
5-19T03: 27 3.0 3.8 50 75 20 315 71 164 earthX
5-19T20: 05 4.0 4.7 50 85 20 318 70 175 earthX
5-20T01: 58 4.0 3.9 50 85 -20 142 70 5 earthX
5-21T20: 55 10.0 4.3 210 65 -40 320 54 31 earthX
5-21T21; 21 6.0 5.2 122 70 5 30 85 -20 earthX
5-21T21: 48 17.0 6.1 135 82 -165 43 75 -9 UsGs!
5-21T22: 31 11.5 5.1 151 72 -132 43 46 -26 USGS?
5-21T22; 52 4.0 3.9 10 45 -60 151 52 63 earthX
5-21T22: 59 5.0 4.0 210 55 20 108 74 143 earthX
5-21T23: 08 5.0 3.8 210 65 =20 309 72 26 earthX
5-21T23; 13 5.0 4.0 30 85 0 300 90 175 earthX
5-21T23: 18 3.0 3.8 30 75 =20 125 71 164 earthX
5-21T23. 33 9.0 3.7 50 85 =40 144 50 7 earthX
5-22T00: 56 5.0 3.9 190 25 -40 317 74 70 earthX
5-22T01: 36 3.0 4.0 190 65 =20 289 72 26 earthX
5-22T01: 50 3.0 3.8 30 85 20 298 70 175 earthX
5-22T08: 36 4.0 3.9 10 55 -40 126 58 42 earthX
5-22T09. 48 3.0 4.2 30 65 =20 129 72 26 earthX
5-22T11: 17 6.0 3.4 30 65 -60 156 38 43 earthX
5-22T12: 40 4.0 3.6 10 65 =20 109 72 26 earthX
5-22T17. 24 3.0 4.0 50 85 0 320 90 175 earthX
5-22T20; 14 6.0 4.6 210 85 -40 304 50 7 earthX
5-22T22: 30 6.0 3.8 210 75 -20 305 71 16 earthX
5-22T23:; 30 6.0 3.6 350 45 -80 156 46 80 earthX
5-23T00: 17 4.0 3.6 230 45 -40 351 63 53 earthX
5-23T17: 26 8.0 3.5 230 85 60 131 30 170 earthX
5-24T08: 10 7.0 3.6 230 75 0 140 90 165 earthX
5-24T08 . 43 8.0 3.6 250 75 20 155 71 164 earthX
5-26T06: 37 6.0 3.8 30 85 =20 122 70 5 earthX
5-26T14:. 20 3.0 3.6 10 75 20 275 71 164 earthX
5-27T19: 52 3.0 4.3 190 85 0 100 90 175 earthX
5-27T23. 03 6.0 3.9 30 45 =40 151 63 53 earthX
5-28T00: 03 3.0 3.5 30 85 20 298 70 175 earthX
5-28T20: 43 8.0 3.4 172 60 -89 350 30 -92 earthX

. USGS' %t 4 K . hups: //earthquake. usgs. gov/earthquakes/ eventpage/us7000-e532/moment-tensor ;

earthquake. usgs. gov/ earthquakes/ eventpage/us7000e53a/moment-tensor
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Fig. 8 Seismogenic structure and dynamic mechanism of the Yangbi earthquake sequence. (a) Seismogenic structure. (b) Rupture

model. (c¢) Regional dynamic mechanism
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