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Abstract: As the crust—mantle interface, the fine-scale structure of the Moho discontinuity provides critical in-
sights into deep crustal material migration and tectonic evolutionary mechanisms. Based on the WGM2012 global
gravity model data, this study used the fourth-order wavelet multi-scale decomposition technique to extract the re-

gional gravity anomalies in the Luding seiamic zone (22°-36° N, 96°—108° E). Through the Parker-Oldenburg it-
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erative inversion algorithm in the wavenumber domain, a high-resolution Moho depth model in the study area was
constructed, and the seismogenic mechanism of the Luding M6.8 earthquake in 2022 was discussed in combination
with the tectonic dynamics background. The results show that marked lateral heterogeneity of the Moho discontinuity
(27-76 km) , with a steep transitional zone (14-30 km vertical offset) between the Sichuan Basin(36-42 km) and
the Songpan—Garzé block (60-72 km). There is a certain spatial correlation between major tectonic boundaries (e.g.,
Longmenshan fault zone and Anninghe fault zone ) and Moho gradient zone, exhibiting mirroring features with grav-
ity anomaly gradient zones. The epicenter of the Luding earthquake is located at the intersection of the Xianshuihe
fault zone and the Moho gradient zone, where synergistic interaction between deep vertical material migration and
tectonic stress fields likely acted as the key dynamic trigger. This research offers novel geophysical constraints on
deep structural evolution along the eastern margin of the Qinghai—Tibet Plateau.
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Fig.2 Three-dimensional interface inversion model diagram
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Table 1 Statistical results of Moho model in Luding earthquake area obtained by different gravity inversion
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