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Abstract: Objectives: On 18 December 2023, an Mw 6.0 earthquake struck Jishishan county (Gansu, Chi-
na). It is the largest earthquake ever recorded in the Lajishan fault zone at the northeastern margin of the Ti-

betan Plateau since modern seismicity has been recorded and is of great importance to determine seismogenic
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fault geometry and refined slip distribution for assessing future seismic hazards in the Lajishan fault zone re-
gion. Methods: We used Sentinel-1A synthetic aperture radar (SAR) images to acquire coseismic surface
deformation and used them as a constraint to invert the fault geometry and refined slip distribution, and ana-
lysed the regional seismic risk based on the static Coulomb failure stress change. Results: The interferomet-
ric SAR results show that the coseismic displacements were dominated by uplift deformation for both as-
cending and descending tracks, with the maximum line-of-sight (LOS) uplift deformation about 6.5 cm for
ascending track, and about 7.2 cm for descending track. Source mode-ling results show that the coseismic sur-
face displacements of this event can be explained well using either east— or west-dipping fault geometry.
Conclusions: Based on aftershock and coseismic landslide distributions, we prefer to the east-dipping fault
model as the seismogenic fault of the event, i.e. this earthquake occurred on a NNW-trending, east—dip-
ping, blind thrut fault. Stress loading in the region indicates that future attention should be paid in: (1) the en-
tire section of the South Laji Mountain fault; (2) the NW W -trending segments of the North Laji Mountain
fault and its NNW-trending segments south of the epicentre; (3) the segments east of the epicentre of the
northern margin of western Qinling fault and Daotanghe-Linxia fault.

Key words: 2023 Jishishan earthquake; interferometric synthetic aperture radar (InSAR); coseismic sur-

face displacements; slip distribution; Coulomb failure stress change
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Fig. 1 Regional Tectonic Setting Map of the 2023 Jishishan Earthquake
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Table 1 Source Parameters for the 2023 Mw 6. 0 Jishishan Earthquake
r— EALE R IRHL KE S HEER
22 /() /) W /km A /() fhifh /) W/ ) /km /km  (Mw)
333 62 88
USGS 102.83 35.74 10.0 — — 5.9
156 28 93
303 52 62
GCMT 102.81 35.83 18.9 — — 6.1
164 46 122
331 52 98
GFZ 102.81 35.74 18.0 — — 6.0
137 38 79
307 50 71
[ e 102.79 35.68 10.0 — — 6.0
155 44 111
) 298 61 62
TUR% — — 10.4 45 33 6.1
165 39 117
102.75 35.76 7.3 319 43 104 14 8 6.1°
. . 102.79 35.76 9.3 319 42 — 25 15 6.0"
ARSCHFSE
102.81 35.77 6.7 143 38 104 15 10 6.1°
102.80 35.73 9.2 143 37 — 22 15 6.0°

# : USGS (United States Geological Survey) : 3% [# #i it # £ J5 ; GCMT (Global Centroid Moment Tensor) : 4 Bk 45 .0 5 5K it ; GFZ
(Helmholtz Centre for Geosciences) : {5 [5] # % BIF 5% 1.0 5 b AR a 978 AR 05 2L 9 149 57 18 Sl ARAEL s b @7 A< (U 280 4 43 1 =008 s L o 3R
71 TG A A 78 (%) 359 50 W s AR L d 3 T AR A 04 o A =R S AL e 2 WL https://www.cea-igp.ac.cn/cxdt/280419.html; {2 I hitp://
www.itpcas.cas.cn/new _kycg/new _kyjz/202312/120231219_6945583.html.
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Fig. 2 Coseismic Surface Displacement Maps and Profiles of the 2023 Jishishan Earthquake
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Fig. 3 Observed Coseismic Interferogram, Modeled Interferogram from the East-Dipping Model of the 2023 Jishishan

Earthquake, and the Residuals After Subtracting the Modeled Interferogram from Observed Interferogram
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