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Abstract: Objectives: An Ms 6.2 earthquake that struck Jishishan, Linxia Hui Autonomous Prefecture, Gansu
Provinve on 18 December 2023 is highly prone to causing landslides and other disasters. In order to reduce the
damage caused by the earthquake and its secondary disasters to people’ s lives and properties, it is necessary

to monitor the landslide area and its near—earth spatial environment as soon as possible. Methods: The raw global
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navigation satellite system observation data of the landslide, the dam and the re-ference station, which are about
51 km away from the epicentre of the earthquake, are collected for precise point positioning solving, and the
site displacements are counted. The effects of the earthquake on the landslide and the near—earth spatial en-
vironment were studied and analyzed by counting the changes in zenith tropospheric delay (ZTD) and precipitable
water vapor (PWV). Results: The experimental results show that the earthquake did not cause transient damage
to the landslide, but the earthquake will damage the stability of the landslide, in the day after the earthquake
part of the landslide site slow displacement of up to 10 mm or more. In addition, the zenith tropospheric delay
after the earthquake showed anomalous increase in the trend of change, which is mainly due to the water vapour
anomalous changes. Conclusions: The vicinity of this landslide, stations HP03 and HP04, requires timely and
focused surveys to assess the potential for hazard. LLong—term monitoring of other landslide sites is also required
to keep abreast of the risk of landslide hazards. Since this earthquake occurred in winter, the climate is dry and
the PWV value is small, there is a lack of rainfall conditions, although the ZTD and PWV changed abnormally,
it will not lead to abnormal rainfall in the earthquake area, which is conducive to the rescue work after the
earthquake.
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Table 1 Statistics of Cumulative Displacement Changes of 16 Stations in the E, N, and U Directions on
December 17 to 19, 2023
Ny dE/mm dN/mm dU/mm
17H 18 H 19H 17H 18 H 19H 17H 18 H 19H

DBO1 —0.07 1.3 4.5 0.052 1.8 —5.7 1 —2 3.2
DBO02 —0.08 1.2 2.2 0.098 —0.05 —2.8 —0.47 0.17 1
DBO03 —2.9 1.6 4.3 0.048 —6.2 —14.5 1.3 4.9 11.6
DB04 —2.1 —0.31 3.3 —1.5 —24 —3 2 1.5 1.4
DBO05 —1.1 —0.19 3.3 2.1 —0.26 —4.5 —0.75 0.89 2.1
DB06 —2.3 1.8 0.94 0.14 0.31 —2.5 1.1 0.49 0.75
DBO7 —1.8 1.2 0.73 0.56 1.2 —1.8 0.47 —1.1 0.42
JZ01 —2 1.3 2.9 0.29 2.2 —1.6 1.2 —0.68 —0.1
J702 —1.6 1.6 2.4 1.3 2.6 —1.1 —0.19 —1.5 —0.55
JZ03 —3 —0.07 2.6 0.84 2.3 —2.3 0.97 —1.4 1.6
HPO1 —2.2 —1 4.7 0.61 5.2 —9.1 1.1 —3.4 7.4
HPO2 —1.6 —0.43 4.5 1.3 —3.8 —0.36 —0.32 4.8 —0.84
HPO03 8.6 2.1 —1.5 —8 —4.8 15.9 7.4 9.9 —22.8
HP04 —3.1 —9.9 14.6 1.5 —0.21 —5.3 1.1 4.7 2
HPO5 —2.5 1.9 —0.82 4.6 13.9 —8.2 —0.6 —13.2 6.5
HPO06 —2.3 —1.9 4.2 5.3 8.8 —9.7 —3.3 —8.6 8.3
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Fig.5 Temporal Variation of Mean Air Temperature and Pressure in the Landslide Area from December 17 to 19, 2023
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