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Apparent Resistivity Anomalies at Keping Seismic Station before the
Wushi M 7.1 Earthquake on January 23,2024

Xie Tao, Han Ying, Yu Chen, Fan Ye
China Earthquake Networks Center, Beijing 100045, China

Abstract  On January 23,2024, ,an M 7.1 earthquake struck Wushi County, Xinjiang. Within a
400km radius of the epicenter, only one apparent resistivity station, Keping, is in operation,
located approximately 90km from the epicenter. Analysis of the EW and NS monitoring arrays at
the Keping station revealed a decline in the amplitude of annual variations beginning in April
2023 ,when compared to the corresponding periods in 2021 and 2022. By the time the Wushi
M,7.1 earthquake occurred, the maximum decline in monitoring data, after removing annual
variations using the Fourier sliding method, was 0.6% and 0.5% for the EW and NS arrays,
respectively. To further investigate the pre-seismic stress and deformation characteristics in the
vicinity of the epicenter,a fault virtual dislocation model was applied. The results indicate that the
Keping station was located in a region of enhanced compressive deformation before the earthquake,
consistent with the observed decline in apparent resistivity. Additionally, the anisotropic variations
in apparent resistivity prior to the earthquake align with patterns observed in experimental
research , theoretical analyses, and past earthquake case studies. Based on these anisotropic
changes, the azimuth of the maximum principal compressive stress was estimated to be 320°,
closely matching the P-axis azimuth of 330° derived from the focal mechanism solution. These
findings suggest a potential mechanical relationship between the apparent resistivity anomalies at
the Keping station and the late-stage seismogenic process of the Wushi M 7.1 earthquake in 2024,
following a “deformation-resistivity change” mechanism.

Keywords: The Wushi M 7.1 earthquake; Apparent resistivity; Abnormal change;

Anisotropic change; Fault virtual dislocation model; Focal mechanism solution



