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Abstract: In this paper, the characteristics of underground fluid anomalies in Yunnan Province before the M¢5.0
earthquake in Mangshi on December 2", 2023 were summarized in terms of space, time, shape, and
synchronism. There were 18 anomalies in underground f{luids in Yunnan. Spatially, it was mainly distributed on
active structures and adjacent areas within 350 km from the epicenter, with focal precursors and near precursors as
the main ones. The dynamic development process of anomaly space was that the focal precursor appeared first, and
then the focal precursor, near precursor, and field precursor coexisted. One month before the earthquake, the
anomaly measurement term shrank to the focal region. The anomaly time lasted mainly from July 10" to August 9",

during which 13 items reached the anomaly index. Temporally, there were synchronous anomalies in both focal and
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near precursors, and the synchronous anomalies shrank to the focal region on November 9%, 2023. The time
course of anomalies was divided into three stages: middle-term, short-term, and impending, with four short-
term anomalies and three impending earthquake anomalies in focal precursors, five middle-term anomalies and
five short-term anomalies in near precursors, and one middle—term anomaly in field precursors. There were two
kinds of anomaly forms: persistent anomaly and sudden anomaly. The anomaly process was characterized by

steady—unsteady—steady development, which reflected the dynamic process of earthquake preparation from a

steady state to an unsteady state, and then earthquakes occurred.

Keywords: M5.0 earthquake in Mangshi;

Underground fluid;

Focal precursor; Near precursor; Field

precursor; Synchronous anomaly; Middle-short impending anomaly
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R1 =ETET 2023 5F MS5.03#7E 70 km SEE K
1966 4 LUSE M>5.0 R B it 5k
Table 1 Statistics of earthquakes with 1/:>5.0 since 1966
within 70 km of the M 5.0 Earthquake in Mangshi ,

Yunnan in 2023

F5 B 4% %
1 1966-09-19 23°48’ 97°54’ 54
2 1966-09-21 23°48’ 97°54’ 54
3 1966-09-21 24°00 97°48’ 5.0
4 1976-05-29 24°22' 98°38’ 7.3
5 1976-05-29 24°33’ 98°45’ 74
6 2000-10-06 24°23’ 97°32 5.8
7 2008-03-21 24°36’ 97°40’ 53
8 2011-03-10 24°43' 97°55’ 5.8

99.5°
26°

25°

247 24°
99.5°

11 2023 457511 M.5.0 HiRE K 1966 4 LI 70 km N M7
R
Fig.1  Distribution of M5.0 earthquake in Mangshi in 2023 and
earthquakes with M>7 within 70 km of the Mangshi

earthquake since 1966
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Fig.2 Daily mean value of underground fluid focal precursors
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Table 3 Statistics of synchronization anomalies of underground fluid precursors
before the M 5.0 earthquake in Mangshi, Yunnan in 2023
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Fig.5 Distribution of underground fluid precursor anomalies in Yunnan before the M5.0 earthquake in Mangshi in 2023
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