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J05 Interdisciplinary observations of pre-earthquake processes – from mechanical to electromagnetic and geochemical phenomena

 

AS25-1459 

Сorrection for geomagnetic secular variation effects: a new method 
for identifying tectonomagnetic anomalies

Dmitry Kuleshov1, Petr Dyadkov1

1	 IPGG SB Ras, Geophysics, Novosibirsk, Russian Federation 

The  study focuses on  calculation of  geomagnetic secular variation and the  respective correction of  tectonomagnetic data. A  new 

technique is proposed for picking the secular variation component in the Earth’s main magnetic field recorded by precise measurements 

at 100 to 500 km sites on the surface. Long-period field variations presumably arise from fluid motions in the liquid core, at depths 

of 3000 km, whereas the sizes of observation networks are within 500 km. The sources of secular variation, irrespective of their config-

uration, are much deeper than those of tectonomagnetic anomalies located above the Curie surface depths of ~15 to 30 km. Therefore, 

the surfaces that represent the space distribution of secular variation must be smoother than the respective surfaces for tectonomagnetic 

anomalies. The problem is thus to separate the regional and local signals from the two types of sources located at different depths. 

The method is tested using data of yearly geomagnetic measurements at more than 30 repeat stations of a ~120 km long geodynamic 

network in Gorny Altai (2003–2023) and more than 100 stations of a ~400 km long network near Baikal Lake spanning the period from 

1997–2024. The secular variation pattern is reconstructed by quadratic polynomial interpolation, which is sufficient for the required 

accuracy of calculations of geomagnetic secular variation. The precise data corrected for secular variation of the main field revealed 

previously hidden tectonomagnetic anomalies up to several nT intensity that could be associated with earthquake preparation processes 

at these regions.
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