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Abstract: Objective: On 18th December 2023, an Ms 6.2 earthquake struck Jishishan County, Linxia Hui

Autonomous Prefecture, Gansu Province, China. It triggered significant building damage and induced nu-
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merous coseismic landslides, resulting in severe casualties and substantial socio—economic losses. The ac-
quisition of post—earthquake surface deformation and disaster distribution information is of great guiding sig-
nificance for disaster assessment and post—disaster reconstruction. Methods: First, surface coseismic defor-
mation information was obtained using interferometric synthetic aperture radar (InSAR). And, high-resolu-
tion optical imagery was employed for visual interpretation near the epicenter. Second, seismic disaster ex-
traction was performed based on coseismic deformation information from InSAR and visual interpretation
information from high-resolution optical images. Finally, the extracted seismic disaster information was sta-
tistically analyzed, and potential factors contributing to its formation were briefly analyzed. Results and
Conclusions: The earthquake resulted in an approximately elliptical uplift between two faults to the northeast
of the epicenter, with long and short axes measuring approximately 22.5 km and 15 km, respectively. The
maximum uplift approached 8 cm, consistent with characteristics of thrust-type seismic motion. The earth-
quake destroyed 1 506 buildings near the epicenter, mainly affecting self-built rural houses made of brick,
wood, and earth structures. The epicentral distance was primarily distributed within a range of 5 to 25 km,
and the azimuths were predominantly between 0° to 30 and 330" to 360°. A total of 4 996 coseismic land-
slides were interpreted near the epicenter, primarily distributed within a range of 5 to 30 km distance to the
epicenter, with azimuths between 0° to 60° and 330° to 360°, predominantly comprising small-scale loess
landslides. Among these, the surface of the large landslide in Zhaizi Village exhibited 208 cracks and 73
landslides and collapses, posing significant safety hazards. The area affected by the flowslide in Zhongchuan
Township was about 456 982.10 m”, destroying 158 buildings and 4 569 m of roads. The earthquake did
not cause severe surface disasters within 5 km of the epicenter, indicating that the most severely affected areas
may not necessarily concentrate around the micro—epicenter, which is closely related to the direction of seis-
mic wave propagation and regional geological conditions.

Key words: Jishishan earthquake; interferometric synthetic aperture radar(InSAR); surface coseismic de-

formation; building damage; coseismic landslide
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Table 1  Statistical Information on Earthquakes of Ms 3. 0
and Above in Jishishan, Gansu Province,
as of January 14, 2024
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Table 2 Statistics of Ms 6. 2 Earthquake Intensity in Jishishan, Gansu Province
FUHE /LB km® W R IX FUESF QAR

A I B R FAR N BT IR T AR & IR 1R £ 44> & B K g
L3NS RE L 25 S8 IE T 114 S B (HH) KRS KEAKRLS
G BB 40 2 BT, H R RN A RN ST 1A 2 R 74 S

[ G NN N7 AR 27 N

" 0oL N TTZLTH X2 AN, R Ll R AR RO AP DX 87 U A T A 11T TR [ i - ;ﬁ;gjif;%%;f%;@
HIAE 134 S 48 IEIL IR AR B 74 S 4 kB IRE IR EL 44 2 ' ’
RO FIA N AT 14 25365 1004 £ 80 (B 38) A TAS AR X
R I B U AR M IR R AR S TR B B 17 S BRI ZECER AR R T AR,
- i MY B3NS NE B3 S HBRE AT IR MEE L ER  Z80ER b R R IR, A BIHE
BB 84 L AL AL HIR B 3 S B AbBE R R HIR R 1A S 3 R RREWEIR 3 A R
35S LA Tt B R 9 B A R A R
H mﬁllﬁﬁlﬂlﬁi ERGRL ﬁEMﬁ‘;ﬁﬁ%?ﬁ S EL% A ?ﬁ%%’%ﬂﬁ"ﬁﬁ N A ——
- - FH AR XES WE S XK S KK S TS STk -
Y E A AR T R R R AR E RS e S b IS A LEE RN e ——
% 3L 124 2 BUR LA
=3 AXEANBBEER
Table 3 Introduction of the Data Used in this Study
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Fig.2 Coseismic Deformation Field of the 2023 Jishishan Ms 6. 2 Earthquake
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Fig.4 Post-Earthquake Surface Building Damage Interpretation Based on Beijing—3 Satellite Remote Sensing Imagery
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Fig. 5 Verification of Satellite Imagery Interpreted Building Damage Using Post-Earthquake Close-Up Photographs
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Fig. 6 Actual Scene of Post-Earthquake Building Damage
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Building Damage
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(a)Panorama of the Landslide and the Spatial Distribution of Landslides/Collapses and Cracks; (b), (c), (d), (e),

and (f) are Enlarged Views of Specific Regions
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