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Abstract: Objectives: On December 18, 2023, an Ms 6.2 earthquake occurred in Jishishan County, Gan-
su Province, China. This event occurred on the Lajishan fault, a secondary fault with low activity and infre-
quent seismicity in the Qilian Mountains, which event provides an opportunity to study this special struc-
ture within the Qilian Mountains. Methods: We derived the coseismic deformation field using both ascen-
ding and descending Sentinel-1A data, applied the Bayesian inversion method to determine the source pa-
rameters of the seismogenic fault, and combined seismic wave records with interferometric synthetic aper-
ture radar data to model the dynamic slip distribution of this event. Results: The event has a northwest=dip-
ping fault with a dip of 32.2°, a strike of 325.2° and a rake of 112°, indicating that this earthquake is a

thrust event with a dextral slip component. Conclusions: By analyzing the fault geometry and kinematic
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characteristics of the primary active faults in the surrounding region, we found that the Jishishan earthquake

occurred on the southern edge of the Laji Mountain. This study concludes that the Jishishan earthquake oc-

curred on a northeast—dipping fault at the southern margin of the Laji Mountains. It also suggests that the

eastern section of the Laji Mountain fault, where the Jishishan earthquake occurred, may be a step—over

structure between the Qinghai Nanshan fault, the western section of the LLaji Mountain fault, and the west

Qinling fault. Additionally, it proposes that the left-running, right—step—type extrusion of the step—over

zone is the driving mechanism of this retrograde seismic event.

Key words: northeast of Tibetan Plateau; Ms 6.2 Jishishan earthquake; joint inversion; transformation

tectonics; InSAR; kinematic rupture process
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Fig.1 Tectonic Setting of the Northeastern Tibetan Plateau and the Jishishan Earthquake
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Table 1 Focal Mechanisms of the 2023 Jishishan Ms 6. 2 Earthquake Published by Different Institutions and This Study

——— i/ R/ RUWRE/  ER Y T i 11
(°N) ("E) km (Mw)  GEI8/(%) Wif/ () W/ Em/C) o Wifm/C) WEA/C)

GCMT 35.83 102.81 18.9 5.9 303 52 62 164 46 122
USGS 35.74 102.83 10 5.94 333 62 88 156 28 93
GFZ 35.74 102.81 18 6.01 332 53 99 138 38 79
IGCEA  35.68 102.79 10 5.96 307 50 71 155 44 111
CENC 35.70 102.79 10 5.9 300 45 50 170 57 123
ARICHEgE 35.77 102.76 7.7 6.0 325 32 112 120 61 77

#H : GCMT (Global Centroid Moment Tensor) : € BR 4 5K 4 ; USGS (United States Geological Survey ) : 3% [ 1 57 ## 2 &) ; GFZ(Helmholtz-
Centre for Geosciences ) : 7 [& }l1 %% /.0 ; IG-CEA(Institute of Geology, China Earthquake Administration): H [F 7% J&) 1o 5 8F 5% JiF s CENC
(China Earthquake Networks Center): {7 [¥ 1 5% &5 % 1.0
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Table 2 Sentinel-1A Images Used in This Study

Bk A BT AT A%t
Sentinel-1A 128 T+ 2023-10-27—2023-12-26
Sentinel-1A 135 208 2023-12-14—2023-12-26
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Table 3 Geometric Parameters of East Dipping Fault Model

B Rl KB /km G /km WU&/km WiA/C)  GER/C) WIEX/km W2 Y/kmo GEMEE/m B0 40 /m
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Fig.2 Joint Probability Density Distribution of Fault Geometric Parameters
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Fig.3 Coseismic Slip Distributed Model
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Fig.4 Coseismic Observation, Model and Residuals of Inversion of Slip Distribution
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Fig.5 Dynamic Rupture Process on the Fault
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Fig.6 PGA Map and PGV Map
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