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Abstract: This paper analyzes the temporal and spatial evolution characteristics of some elements of the
lithospheric magnetic field around the Menyuan M¢6.9 earthquake from 2019 to 2021.The results show that the
anomalies of the lithospheric magnetic field elements are obvious 1-2 years before the earthquake, and epicenters
are located at the positive and negative boundaries of the magnetic declination D modulus, total strength F

modulus, and vertical component Z modulus isolines, 10-50 km away from the "0" value line. The epicenters are
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located at the high gradient zone of the horizontal component modulus, and the direction and amplitude of
horizontal vector turn, whirl and decrease within 100 km southeast of the epicenter, while the direction and
amplitude of vertical vector diverge and decrease within 100 km southeast of the epicenter. The amplitude of
horizontal vector and vertical vector 1-2 years before the earthquake show a trend of high in the north and low in the
south on the north and south sides of the east section of the Lenglongling fault zone. According to the analysis of
piezomagnetic effect, it can be seen that the lithospheric magnetic field on the north side of the east section of the
Lenglongling fault zone is large, and the stress change is mainly release, while the lithospheric magnetic field on
the south is small, and the stress change is mainly loading. On the contrary, the change of stress field in this area
leads to the change of lithospheric magnetic field.

Keywords: Anomaly of lithospheric magnetic field elements; Two periods for three consecutive years; Zero value

line; Weak vector variation
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Fig.1 Distribution of geomagnetic survey points in the study area
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Fig.2 Data processing flow chart
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Fig.3 Spatial and temporal evolution characteristic map of horizontal vector and vertical vector
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Fig.4 Spatial and temporal evolution characteristic map of isolines of magnetic declination modulus and magnetic inclination modulus
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