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Seismogenic Fault Structure of the 2023 Ms 6.2 Jishishan (Gansu, China)
Earthquake Revealed by InSAR Observations
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Abstract: Objectives: On December 18, 2023, an Ms 6.2 earthquake struck the Jishishan County, Gansu
Province, China. As the largest earthquake to hit this region since seismic record, the 2023 Jishishan earth-
quake provides an opportunity to improve our understanding of the seismogenic structure and rupture behavior
of the regional active fault. Methods: We utilize Sentinel-1A interferometric synthetic aperture radar (In-
SAR) data to extract the coseismic surface deformation associated with this earthquake and investigate the
seismogenic fault structure. Results and Conclusions: Geodetic inversion result shows that both the SW-dip-
ping and NE-dipping fault models can fit the coseismic InSAR observations better. By a joint analysis of the
altershocks, regional fault kinematics and coseismic interferograms, we infer that the 2023 Jishishan earth-
quake ruptured the NE-dipping seismogenic fault, which may be a buried branch fault belonging to the south
Laji Mountain fault. Coseismic Coulomb stress changes indicate a high seismic risk at the middle segment of
the eastern branch fault of the north Laji Mountain fault, the southern segment of the eastern branch fault of
the south Laji Mountain fault and the western segment of the northern margin of the western Qinling fault.
Key words: northeastern Tibetan Plateau; Jishishan earthquake; InNSAR; Coulomb stress change
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Fig.1 Tectonic Setting of the Tibetan Plateau and Its Northeast Margin, and the 2023 Jishishan Earthquake
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Table 1  Source Parameters of the 2023 Ms 6. 2 Jishishan Earthquake

W5 5 /() gipE/(") AT /) s /() wafm/ ) R /km Y
USGS 102.827 35.743 333/156 62/28 88/93 10 Mw 5.9
GCMT 102.81 35.83 303/164 52/46 62/122 18.9 Mw 6.1
CENC 102.79 35.70 10 Ms 6.2
iR 1 102.92° 21 35.821 020 km 148.97172 33.6°732 116.4731 8.2702 Mw 6.1
R 2 102.737050m 35.71F03m 311.0717 53.87%4 796738 6.6°03 Mw 6.1

T < 42 U Sl AT v % R R A SR T )22 T i SR v A R i TR 5 R 1R Y g TR Y AR 2 AR SR AR L R AR

GAMMA Bl BpF A — 80k R 00T 3 5
I UK Hh 52 0 T LB 0T 52 I £k n] (line of sight,
LOS)JEAR (£ 2 [ 2) . hy fie KA B Hb A1) 1) e
KR 1A TR 89 J7 60 ) 5 R ) 2 0 1
WA 4120, IF R 1w R RS 2% 08 Sl 3547 8
WHCIE . B, I 30 mo A (] 43 B R 00 A0
PRI G BR T i I AR AL 09 52 0w, 3R 1 22 D) F8 43

T8 R R R T R AT R R R
Ik fife g 18] 7% 95 B, B ) % o6 1l A7 b
PH RG99 AN WGSS4 A br RAEZR . 5
A, R L B 18] 7R Al 32 08 A8 D80 00 0 2540 A
— N T R L RIS 25 A A LR eR B, DL
HE— 25 5 B 5% Ak 1 BIL3E B 25 B b B A G 1 KR
FEIRT

R2 ERRETHENGRILEEEBIERES
Table 2 Information of Synthetic Aperture Radar Data Applied for Coseismic Interferograms

AR il Z% H Y EHEHY L /m Abtfa/) Frifa/ ()
M EE 1A FHh 128 2023-10-27 2023-12-26 64 41.5 —9.9
M 1A [#1 135 2023-12-14 2023-12-26 —117 39.4 —169.9

102.5°E 103.0°E 102.5°E 103.0°E
(a) THL R RE T E (b) FEELIRIFE T E
36.0°N
35.7°N
a—— A E/c
=6.7" 0 =627
102.5°E 103.0°E 102.5°E 103.0°E
(c) TH I 7% AR P& (d) PRI RE B RAE R
T PR R S A0SR TR AT 1l B0 i Sk AR T A R 1) D VD MEER IR Ok [ USGS 19 2023 AF BT L Ml 7% 7% R AL 1 £

F 2 2023 4F 40 L AR T | B U IR) 7 T 1 P JHC i i e SR A [

Fig. 2 Ascending and Descending Coseismic Interferograms and the Corresponding Downsampled Data
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Fig.5 Coseismic Coulomb Stress Changes Around the Adjacent Faults Induced by the 2023 Jishishan Earthquake
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