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Characteristics of underground fluid anomalies in Zuoshu station
before Maduo M7.4 and Menyuan M6.9 earthquakes

SU Weigang, LIU Lei, SUN Xihao
(Qinghai Earthquake Agency, Xining 810001 s Qinghai , China)

Abstract: The Maduo, Qinghai Ms7.4 earthquake on May 22, 2021 broke the long-term M7 earthquake
quiescence in Chinese Mainland, followed by the Menyuan, Qinghai Ms6.9 earthquake on January 8,
2022. Understanding the precursory anomaly evolution before the two earthquakes is of great significance
for the seismogenic process and short impending tracking of strong earthquakes in the Tibetan Plateau. In
this paper, the anomaly characteristics, coseismic response, and post-earthquake effect of underground
fluid at Zuoshu station in Xining City, Qinghai Province before the two earthquakes were analyzed, and
the results show that the sudden drop of dynamic water level in Zoshu on February 25 and August 25,
2021 corresponds to the Maduo Ms7.4 and Menyuan Ms6.9 earthquakes, respectively. Furthermore, the
trend turning anomaly of the dynamic water level and water temperature, which simultaneously appeared

at Zuoshu station on July 10, 2021, has a certain spatio-temporal significance for the subsequent

s B #1:2022-02-15
HETE 2022 4 B A5 IR EEE 17 TAE/E 4 (2022010218)
FE—EEB N HYERI (1989 —) , 5, FE R A LW A, TR, N FE ST IR R M5 . E-mail: yangyuwan_su@163.com,



%44 3

IRAENN A5 T2 74 SRR AT TR 6.9 9 Hh AR A B b T Ak SR R AE 2 T

701

Menyuan M6.9 earthquake. Through a discussion on

ture precursory anomalies at Zuoshu seismic station,

the mechanism of water level and water tempera-

it is found that the abnormal changes of under-

ground fluid have a good short-term indication for strong earthquakes in the secondary block of Qinghai

Province and its surrounding areas.

Keywords: Maduo M 7.4 earthquake; Menyuan Ms6.9 earthquake; water level; water tempera-

ture; anomalous characteristics; Zuoshu seismic station
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Fig.1 The geological overview of observation well at the Zuoshu seismological station
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Table 1 Comparison between observation results of different water samples at Zuoshu seismic station (unit:mg/L)
HURE B} ] CO3~ HCO3 K* Na™ Ca?t Mg?* SO~ Cl™
2021-03-15 <0.43 <0.43 2.29 165.3 26.64 12.54 119.1 251.7
2021-07-20 29.85 545.22 1.404 583 3.412 2.281 421.2 221.6
2021-08-25 69.15 522.46 1.456 593.9 3.976 1.571 430.2 203.5
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Table 2 Statistics of earthquake cases corresponding to dynamic water level anomalies at Zuoshu station

Jr S H I B I REEA  BEEE/m  FFgrtE/d o HEE/km X 7 b 7
1 2008-03-15 5 % 0.60 41 135 1990-04-26 A1 7.0
2 2021-02-25 5% [ 0.27 85 210 2021-05-22 14 7.4
3 2021-08-25 PN 0.27 135 132 2022-01-08 [T 6.9
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Table 3 The statistical results of post-earthquake effect and subsequent earthquakes
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