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Abstract: Objectives: On 23 January 2024, an Mw 7.0 earthquake struck Wushi County (Xinjiang, Chi-
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na). It was the largest earthquake that occurred along the Maidan—Shayilamu fault of the Tianshan seismic
belt in the last two decades, which provided an opportunity to further examine the rupture behavior and tec-
tonic activity of the fault system in the Tianshan seismic belt. Methods: Interferometric synthetic aperture
radar (InNSAR) was used to retrieve coseismic surface deformation from Sentinel-1A images. The multipeak
particle swarm optimization was employed to invert for fault geometry parameters and subsequently ob-
tained the refined slip distribution based on a bounded-variable least—squares algorithm. The static Cou-
lomb failure stress change (ACFS) was calculated to assess regional seismic hazards. Results: The earth-
quake led to a maximum line of sight uplift displacement of about 74 ¢m and a maximum line of sight subsi-
dence displacement of about 14 cm. The event had a NNW —dipping fault with a dip of 55°, a strike of about
230°, and a rake of about 42°, indicating that this earthquake was a thrust event with a left—lateral slip com-
ponent. The slip was concentrated mainly at depths of 8-18 km. The maximum slip was 4.3 m, occurring
at a depth of about 10.2 km. The total released moment was 4.25X 10" N+m, equivalent to a moment mag-
nitude Mw 7.05. Conclusions: Our modeling results together with previous geological researches suggest
that the seismogenic fault is a secondary fault of the Maidan—Shayilamu fault zone. ACFS results indicate
high seismic risks in Kuokesale fault region, Dashixia fault region, and the Tuoshigan fault region north-
west of the epicenter, which special attention should be paid to.

Key words: 2024 Wushi earthquake; InSAR; coseismic surface displacements; slip distribution; Cou-

lomb failure stress change
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Table 1 Source Parameters for the 2024 Mw 7. 0 Wushi Earthquake
Wioe e o e PR AL
. K JE /km FEE/km  HEH(Mw)
KW zpr/CE) HHEE/CN) WE/km Em /) fwifn/C) W/ C)
235 45 42
USGS 78.65 41.27 13.0 — — 7.0
113 62 126
236 48 47
GCMT 78.57 41.19 14.0 — — 7.0
110 57 127
251 38 72
GFZ 78.70 41.27 15.0 — — 7.0
92 53 72
234 50 51
IPGP 78.59 41.29 22.0 — — 7.1
105 53 127
250 42 59
JkEEEe 78.62 41.17 20.0 — — 7.0
109 55 115
AL 78.64 41.23 6.6+1.39 230.2740.23 57.49+3.65 41.67+1.59 34.71+0.30 10.5143.31 7.10"
i 78.61 41.21 10.2 230.27 55 — 60 30 7.05°

¥ : USGS (United States Geological Survey) : 3¢ [ 4 7 i £ J&) ; GCMT (Global Centroid Moment Tensor) : 4 J&) .0 4 5K &t ; GFZ
(Helmholtz Centre for Geosciences) : fi [6 # 2% 5% .0 ;IPGP (Institut de Physique du Globe de Paris) : [ &2 3 5k ) BT 55 BT 5 b AR a R
https://www.cea-igp.ac.cn/kydt/280467 .html;b 7R 451 W s 40l ¢ 67w o0 A 203 s 4L .
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