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Seismogenic Fault Structure of the 2023 Jishishan (Gansu) Ms 6.2

Earthquake Revealed by InSAR Observations

YANG Jiuyuan'*  WEN Yangmao™"* XU Caijun®?
1 College of Surveying and Geo-informatics, North China University of Water Resources and Electric Power,
Zhengzhou 450046, China
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Abstract: Objectives: On 18 December 2023, an Ms 6.2 earthquake struck the Jishishan County, Linxia Prefecture,
Gansu Province, China. As the largest earthquake to hit this region since seismic record, the occurrence of the 2023
Jishishan earthquake provides a race opportunity to improve our understanding of the seismogenic structure and
rupture behavior of the regional active fault. Methods: In this study, we utilize Sentinel-1A Interferometric Synthetic
Aperture Radar 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-dipping
and NE-dipping fault models can fit the coseismic InSAR observations better. By a joint analysis of the aftershocks,
regional fault kinematics and coseismic interferograms, we infer that the 2023 Jishishan earthquake ruptured the
NE-dipping seismogenic fault, which may be a buried branch fault belonging to the LISF. Coseismic Coulomb stress
changes indicate a high seismic risk at the middle segment of the eastern branch fault of the LINF, the southern
segment of the eastern branch fault of the LJSF and the western segment of the XLNF.
Keywords: NE Tibet; Jishishan earthquake; InSAR; Coulomb stress change

W B #A: 2024-01-02

HEETH: EXERRFES (42374003, 42304007); FMEFAREBTH (232102320068).
BT B, B, JUE, EENGH KN E SE S SR jyyang@whu.edu.cn
EIREE: W%, L5, #. ymwen@sgg.whu.edu.cn



A 95 78 e Ji 17 PAY Bt A 1) S o ) 3 200 F s, 75 e SR 2R b 2552 B EE AR e 5 RO AR
SRR R, 221 R BY U AR R S i 3G R, TR T — R E B B W A
Wigdty, i, WEEMIRA . PRI ALY . A0 LR A R R L e R U (]
la). 1ENGTEER I H H LW 5 Ao e E i 1 v R0 TS W R 1A i i e 4y, il
Wy 2 220 km FE LRI WT AN 20 230 km 5 (AR B 29 2% 1) 2= b
(IS AL R (B 1 ) AT (b)) ZWTEEHT FR A AN [FRUASE PR IR R I 4 b B (P
1b), iigshsmgl, ek, D b RAEZ 20 K 5 Gk A 1 rp AR R D, (H i T
BRI, PSR RNE SR BN T, 1% X R R A AT 7R i — PR T .

2023 4 12 A 18 H (dbniwfia] 23 B 59 43D, 4 [EH7E G ™ 0> (China Earthquake
Networks Center, CENC; https://news.ceic.ac.cn) #&i&, = EH & IGE FEE B G MAA LR
RAT —Ik Ms 6.2 RIFHLAE, AEHIRE 10 kmo RS R AP AT 75 e R AR LG H i
e i, BRI EZ 8 km (B 1 (¢)). 1ENHHEILT LUREE L W a5t ik
KA B, SR B ATER 7 148 ABETD, 979 N34, 3 NRER, 5. EIE.
A H S B AE FE R 2 40, FEIDR M E A A R E, b LA, AR T AR
410, RIS 4 RINFERAE 12 I Ms>3.0 &5, ¥ T EE b, HEAREVEIb- R
At (B 1 (e)), R TR AT AR AEAE — A PE AL b B e i e 7 1) R R R BT = o AR
L E G K% (Global Centroid-Moment-Tensor, GCMT, https://www.globalcmt.org/) Flh 57 i
# R (United States Geological Survey, USGS, https://www.usgs.gov/) A4 FIEIENLHIFE (R
1), BEIRFA LU b FE AT BEAR A — AN PE b A6 AE m) PR vy A BR300 e B 2 B8R T i i A [ PR R
MWW E b, SRR SRR B 5 A EE AR — B I R R R AR D) A A R b
IR T AL L1 2R DX el R 5% W 2 45 0 S RAT AR — I L=

ASCE A Sentinel-1A PERKITE FEPELEEEIN T 2023 48 Ms 6.2 H B4 1L
b P RS P R RR AR s ek, T35 A0 s e A (AL RE T A i BRARIE 78 17 S0 b 732 1) [R] FE
ZUTH, HEEEFBIERBTFA . XIS IE R PEA [F] FE T3 BIRFE A 1 = (1) & R W2
0 1) e Foth R R RIS . B JE, THE T MRS W R G R, DAPEAS X S8 7
=R fE R .

i ABEHKIBRERRBEEYE =K MFT: Z58MEEATZEHE; ATF: F/REMZ; QHFS: &
HEMM RS, KF: REBCKZ; RYSF: HHAILIWKZY; ELSF: SFhiilkizd; HYF: #EHENKZ; XQLNF:
PHFRISIbZ W Zd, LINF: fg b2 hr2d; LISF: ra lrgZiisd; GDF: W%, Jishishan: FA7 1L



B BNk E T EHE SR FL (CENC) RJE 4 REIREFI. B 1R, IRk b MRk
BNk E GCMT [¥77 Sadf by 1E W0 b 7B 10 AR VML A1
Bl 1 H e R AR AN 2023 AR 1L 7= PR X AR5 1
Fig.1 Tectonic setting of the Tibetan Plateau, its northeast margin and 2023 Jishishan earthquake
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Tab.1 Source Parameters of the 2023 Jishishan Earthquake

MR B oy @) GERC D i CoY W\EimCO) B Km FE (M)
USGS 102.827 35.743 333/156 62/28 88/93 10 5.9
GCMT 102.81 35.83 303/164 52/46 62/122 18.9 6.1
CENC 102.79 35.70 - - - 10 6.2*
A 1 10292735 35.825%m 148.9% 3364 116.45; 8.2% 6.1
R 2 1027335 35.715%m 311.0% 53.8%% 79.658 6.6%5 6.1
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Tab.2 Details of SAR Data Applied for Coseismic Interferograms

IE Pl 2% HM HEHMY T HHL/m Nl ¢ Il ¢
W LT 1A TH§h 128 20231027 20231226 64 415 -9.9

e 1A #0135 20231214 20231226 -117 39.4 -169.9
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Fig.2 Ascending and Descending Coseismic Interferograms and the Corresponding Downsampled Data
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Fig.3 Coseismic Distribution Models of the 2023 Jishishan Earthquake and the Profile Map of the Subsurface Fault

Structure
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Fig.4 Coseismic Observation, Coseismic Modeling and Residuals
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Fig.5 Coseismic Coulomb Stress Changes Around the Adjacent Faults Induced by the 2023 Jishishan Earthquake.
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