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Abstract: On December 18,2023, an Ms 6. 2 earthquake occurred in Jishishan County, Linxia Hui
Autonomous Prefecture, Gansu Province. The seismic losses were significantly higher than those of

earthquakes of the same magnitude. Identifying the coseismic deformation field and fault slip
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distribution characteristics will help reveal the reasons for the severe losses caused by this earthquake
disaster. The coseismic deformation field of this earthquake is obtained using ascending and descending orbit
radar images obtained with the Sentinel-1 satellite and synthetic aperture radar interferometry. Based on the
Okada elastic dislocation model, the source parameters of this earthquake are determined, and the sliding
distribution on the fault plane of this earthquake is inverted using a distributed sliding model. The results
indicate that the Jishishan earthquake was a thrust-type earthquake, with maximum deformation fields along
the line of sight for the ascending and descending tracks of 7. 1 cm and 7. 8 cm, respectively. The maximum
sliding amount of the fault was 0. 31 m, mainly concentrated 0-8 km underground. In comparison, the
Changning Ms 6. 0 earthquake in Sichuan on June 17,2019 had a maximum surface deformation of 8 cm and
the maximum slip of the fault was 0. 38 m, both larger than inferred for the Jishishan earthquake. It is
speculated that the main reasons for the severe damage caused by the Jishishan earthquake are the relative
concentration of residential buildings in the seismic area, the poor seismic performance of the buildings,and the
amplification effect of seismic waves in the loss area.
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Table 1 Parameters of seismogenic faults published by different organizations
/km /° /° /° /km /km /Mw
USGS 102. 82°E,35. 74°N 10 333 62 88 - — 5.9
GCMT 102. 81°E, 35. 83°N 18.9 303 52 62 — - 6.1
CEA 102. 78°E, 35. 68°N 10 307 50 71 - - 6.0
102. 77°E,35. 78°N 2.7 310. 29 56. 62 90. 36 14. 36 8.29 6.0
: USGS(United States Geological Survey) : ; GCMT (global centroid-moment-tensor) : ;CEA
(China Earthquake Administration) ;
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Fig.1 Tectonic background map of the Jishishan earthquake. (The historical earthquake information and
source mechanism data are from the USGS)
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Fig.3 Coseismic surface deformation field of the Jishishan earthquake
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Fig.5 Marginal a posteriori probability distribution of the parameters of the originating faults
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Table 3 Parameters obtained from the fault inversion
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Fig. 8 Distribution of coseismic sliding along the seismogenic fault of the Jishishan earthquake
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