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2025, recorded by the permanent and temporary stations in the area surrounding the Dingri Mg6.8 earthquake to
invert 3D fine P-wave and S-wave velocity structures above a depth of 30 km and relocate seismic events by
applying the double-difference tomography method. The results show that the relocated aftershocks delineate an
approximately 80 km-long, nearly north—south-trending belt on the western side of the Dengmecuo Fault,
exhibiting clear along-strike segmentation: the northern segment (north of 28.8°N), the central segment
(28.6°N—28.8°N), and the southern segment (south of 28.6°N). The central segment contains multiple branch
faults that strike, from west to east, NNW, nearly NS, and NNE, respectively, while the southern segment
exhibits an overall NNW orientation. The mainshock is located at the intersection of the nearly east—west-
trending South Tibetan Detachment System and the north—south-striking Dengmecuo Fault in the southern
segment, with a focal depth of 11.6 km. The aftershocks are concentrated at depths between 4 and 20 km and
shallow northward along the northern segment. The velocity structure in the source region shows pronounced
lateral heterogeneity: the western part is generally characterized by low-velocity anomalies, whereas the
mainshock and most aftershocks are located in a velocity transition zone biased toward the high-velocity domain,
with a pronounced low Vp/Vg anomaly observed around the mainshock. Comprehensive analysis suggests that
during the steep-angle subduction of the Indian slab beneath the Tibetan Plateau, slab tearing enabled deep hot
material to ascend through the tear window or via vertical mantle flow into the mid-lower crust, thereby
generating a stress concentration zone in the mid-upper crust. Against the background of ongoing accumulation

of regional east-west extensional tectonic stress, the interaction of multiple intersecting faults ultimately

triggered the Dingri M 6.8 earthquake.
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Fig. 1

(a) Tectonic background of the study region and distribution of stations; (b) Distribution of M =1.0 earthquakes

from January 1%, 2015 to January 22", 2025
F1: Southern Tibet Detachment System, F2: Indus-Tsangpo Suture, F3: Longger rift, F4: Nima-Dingri rift, F5: Shenzha-Dingjie rift, F6: Yadong-Gulu rift,

F7: Dengmecuo fault, DRX: Dingri County, DJX: Dingjie County, CGX: Cuoguo Township, CSX: Changsuo Township, DMC: Dengmecuo Lake,
JCX: Jiacuo Township, CWX: Chawu Township.
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Fig. 2 Travel-time as a function of epicentral distance for
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The black lines represent the fit lines, the green lines represent

the errors within 3 s.
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Table 1 Initial velocity model of the Dingri earthquake
region
JETRREE /km Vp/(km-s™)
0.00 5.60
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73.00 8.30
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Fig. 3 Selection of optimal smoothing factor (a), damping factor (b) and comparison of absolute travel-time residuals before

and after inversion for P wave (c) and S wave (d)

(a) The black circle represents the optimal smoothing factor of 20 used during the real inversion. (b) The black circle represents the optimal damping factor of

300 used during the real inversion. White histograms (before inversion) and gray histograms (after inversion) represent distribution of absolute travel-time

residuals for P wave (c) and S wave (d), respectively.
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restoration value equal to 0.85, red lines denote fault traces.
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