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Spatio-Temporalheterogeneity and Driving Factors of Land Subsidence in
Middle-Lower Part of Chaobai River Alluvial Fan

Cheng Rui"**", Zhu Lin"**", Zhou Jiahui"**"', Guo Gaoxuan®’, Guo Lin"***,

Li Huijun"?**,Chen Beibei'*?**

. College ofResource Environment and Tourism . Capital Normal University , Beijing 100048, China
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. KeyLaboratory of Land Subsidence Mechanism , Prevention and Control (Capital Normal University) . Ministry of Education ,
Beijing 100048, China
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. Beijing Institute of Geological Engineering ,» Beijing 100037, China

Abstract: To study the spatio-temporal distribution pattern and mechanism of land subsidence, the
Chaobai River alluvial fan, a typical subsidence area in Beijing, was selected as the study area, and the
spatial heterogeneity and the driving factors of land subsidence were analyzed by using PS-InSAR, global
and local moran indices, and geographic detectors. The results showed that the land subsidence occurred
from January 2017 to January 2019, with the maximum cumulative subsidence of 261 mm. The areas
with extremely severe and severe land subsidence mainly occurred in Houshayu of Shunyi and the
Lucheng town at the junction of the middle and lower part. Land subsidence in different areas presents
different spatial heterogeneity characteristics, that is, the distribution characteristics of uneven land
subsidence are obvious.The middle part shows low-low agglomeration andthe lower part also shows low-
Different land

distribution characteristics. The main driving factors in the middle part are the thickness of the

low agglomeration characteristics. driving factors of subsidence under different
compressible layers and the change of the groundwater level in the second confined aquifers, while the
driving factors in the lower part are the groundwater level change in the first confined aquifers and the
thickness of the compressible layers. Moran index can effectively analyze the spatial heterogeneity of land
subsidence and identify the characteristics of agglomeration. Geographic detector can find out the causes
of spatial heterogeneity of land subsidence and obtain the main driving factors. This study provides data
support and reference for the prevention and control of land subsidence in different hydrogeological units.

Key words: land subsidence; spatial heterogeneity; Moran’s index; geographical detector; driving

factor; Chaobai River
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Fig. 1 Location of the study area
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Fig.3 Monitoring results of land subsidence rate in the study area from January 2017 to January 2019
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Fig.4 Local spatial autocorrelation analysis of land subsidence from January 2017 to January 2019
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Table 3 Interaction table of land subsidence influencing factors
T T g X T R g X
2 H.HF L HAH X L AE EALESES L HAH X L AE EALESE S
XN X 0.47 >X+ X» P £ 1 o 0.79 >max(X1, X2) X - 3 5
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