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Tab. 1 Parameters of the 2021 Yangbi M 6. 4 earthquake
and its My =3. 0 foreshocks
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F-H-H B /() A/(°)
1 2021 -05 -18  18:49:30 25.65 99.93 3.2
2 2021 -05 -18  20:56:46 25.65 99. 93 3.0
3 2021 -05 -18  21:39:.35 25.65 99. 93 4.2
4 2021 -05-19  03:27:56 25.65 99. 92 3.1
5 2021 -05 -19  20:05:56 25. 66 99. 92 4.4
6 2021 -05-19  21:13:07 25.68 99. 89 3.2
7 2021 -05-20  01:58:00 25.67 99. 90 3.2
8 2021 -05 -21  20:56:02 25.63 99.93 4.2
9 2021 -05 -21  21:21:25 25.63 99. 92 5.6
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11 2021 -05-21  21:48:34 25.67 99. 87 6.4
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Tab. 2 Parameters of the Yanghi M¢4.2 on 18 May, and M4.4 on 19 May, and other historical
M, =4. 0 earthquakes in the range of 50 kilometers
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Fig. 1

Focal mechanism solutions of the foreshocks of the Yangbi 2021 M6. 4 earthquake

and the 2017 MJ5. 1 earthquake sequence
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Fig. 3 Significant seismometric anomalies before the Yangbi M6. 4 earthquake
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Tab. 3 Anomalies of the crust deformation at the fixed surveying sites before the Yanghi M6. 4 earthquake
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Tab.4 Anomalies of the underground — fluid surveyed at fixed sites before the Yangbi M 6.4 earthquake

S SHEEE 2 1k H 3 EE Ak S E P/ km
THRK IR L T [ 2021 - 04 - 05—2021 - 05 -21 FHEELTR 0.155°C 50
S KR P TR 2021 - 04 —23—2021 -05 - 05 WO 0.047°C 95
AT /KR P TR 2021 -03 - 20— S ARG R 0.081C 140
Je ks K A 2020 - 08 — 10— SH ARG R >89 °C 165
T i i A 2020 - 08 — 10— SH ARG R >0.009 L/s 165
YA U KA 2020 - 08 — 10— SH ARG <100 Bq/L 165
Jiti i) 7K R I {E Bk 2021 - 03 —25— SH ARG R 17. 8 ng/L 185

3 SHpME

AR 2021 AL M6, 4 MR T 2 i H X 4
R AR A M A SR L S HEAT TR

@ BN 2021, S HRAOULIN A BB ]

GioyHr, AT IAR,

(1) Bk M6. 4 HIFRJE THIE - 18 - /=
BUMIRE . M6. 4 HIFERT LA T 10 Ik Mg=3. 0 HifE,
R R Sh S HO TR, HiE 18, 19 HHiIE T4
Mo i, UMSH, SBaNarkmet; mUELH —



306 o= O R 44 %
31.50 0.0110
| BIEMS. 0 PRMS. 1 ~
o ¢ £
o5 31.30 - WM 6.4 < 0.0070
¥ pe
31.10 | I | 0. 0030 | | 1 | 1
2015 2016 2017 2018 2019 2020 2021 2010 2012 2014 2016 2018 2020 2022
GEA) G
(a) THIEKER (b) Jekeiis:
59.860 ey 600 N6, 4
o = RILIMS. 0
N o
o 59.780 & 300 HEAIMsS. 9
S~
. LIRpY
¥
59.700 1 | | 1 0 | 1 | | 1
01 02 03 04 05 2000 2004 2008 2012 2016 2020
2021
H3¥/4%-H FEh
(e) SRR (d) JeBerka
16. 900 = 95.0 -
X PBM6. 4 BRM;6. 4
A M4 9¢ *A N s A i
>~ N
2 16. 825 |- = 83.0 ;
ko 93 BT MS. 1
16. 750 1 1 | | I | 71.0 1 ] 1 | 1
2015 2016 2017 2018 2019 2020 2021 2010 2012 2014 2016 2018 2020 2022
G Fh
(e) EHVLAKIR (f) JeksKilk
31.50
2 L
&0
E 31.30-
N
%
xy\, —
31, 10/Nmem !
2019 2020 2021
Fh

(g) HtifaKR
A5

R M6. 4 WEFTRARFF

Fig. 5 Anomalies of the underground fluid before the Yangbi M¢6.4 earthquake
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Tracking Analysis of Seismic Anomalies of the 2021
Yangbi, Yunnan M 6.4 Earthquake
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PENG Guanling, WANG Guangming, NI Zhe
( Yunnan Earthquake Agency, Kunming 650224, Yunnan, China)

Abstract

In this study, we made a series of researches and retrospections of the foreshock sequence, as well as the a-
nomalies of seismological, deformation and fluid observations at fixed observational sites before the occurrence of
the Yangbi M¢6. 4 earthquake. The results are as follows: seismicity of the foreshock sequence is relatively compli-
cated; some seismological anomalies can be extracted from the foreshock sequence. However, it’s difficult to make
a short — term forecast based on the characteristics of the foreshock sequence. The anomalies of deformation at fixed
observational sites arose early and substantially, which could shed light on the prediction of earthquake magni-
tude. The anomalies of fluid observation prior to the M6. 4 earthquake were transient and intensive, which could
provide better evidence for forecasting of the timing of the mainshock. Features of the anomalies of deformation and
underground fluid are much similar in time and space with the features of the fault’s later-stage meta-instability,
which may be because of the fault’s meta-instability evolution. One could improve the accuracy of the earthquake
prediction by combining the characteristics of foreshock sequence and regional seismic risk. We suggested that it was
a promising method for comprehensive earthquake prediction by reasonably using the characteristics of the anomalies
emerged in different seismogenic stages.

Keywords: the Yangbi M. 6. 4 earthquake; foreshock sequence; fixed survey of the crust deformation; un-

derground - fluid anomalies; comprehensive prediction



