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Spatial Differentiation Mechanisms and Optimization Strategies of Mountainous
Rural Human Settlements System Resilience: A Case Study of Changdu, Tibet
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Abstract Mountainous rural human settlements are characterized by prominent human-land contradiction, scattered resource allocation and
fragile ecological environment, and is a major difficulty in the comprehensive realization of rural revitalization strategy. Taking
Changdu, Tibet as an example, based on the theory of human settlements system and resilience, this paper establishes the resilience
measurement system of "nature-industry-society-residence-support™ for mountainous rural human settlements system, analyzes the
spatial variation mechanism of system resilience and its coupling coordination degree by means of coupled coordination model,
obstacle diagnostic model and Multiscale Geographic Weighted Regression (MGWR), and proposes strategies for optimizing the
system resilience of various types of villages driven by different factors. The results show that: (1) rural human settlements system in
Changdu generally shows low resilience levels, with high resilience and high coupling coordination areas concentrated around urban
areas and river valleys, and generally presents "point cluster” distribution characteristics. (2) Residential conditions and industrial
development are the main driving forces of the spatial variation of resilience and coupling coordination of mountainous rural
human settlements system. (3) For villages with characteristics of "dysfunctional and declining, transformation and upgrading, and
coordinated development", this paper proposes a single-system driven upgrading and multi-system coordinated optimization strategy
to provide a reference for the implementation of rural revitalization strategy in mountainous areas.
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Fig.1 "Fragile-Imbalanced" mountainous rural human settlements system
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Fig.3 Technical route to assess the resilience of mountainous rural human settlements system and their coupling

coordination
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Tab.1 Mountainous rural human settlements system resilience index system
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Fig.4 Spatial pattern of resilience level of rural human settlements system in Changdu
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Tab.2 Statistics on the resilience level of the rural human settlements system in Changdu
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Fig.5 Coupling coordination degree of resilience of rural human settlements system in Changdu and its village

classification
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Tab.3 List of village types based on the resilience of mountainous rural human settlements system and their coupling

and coordination

R PMEKF mEHEE SNEE/ BENHL/%
KIATER  {K#)14[0.0080,0.0314)  kiF#!(0.2—0.5) 1001 88.35
HRRAR  ZH1E[0.0314,0.0656] ki (0.5—0.7) 63 5.56
HiELRE  S#1E[0.0314,0.0656]  #HiEHE!(0.5—0.7) 69 6.09
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Tab.4 Obstacle degree statistics of the resilience of rural human settlements system in Changdu
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Tab.5 Coupling coordination degree Moran's index
of the resilience of rural human settlements system in
Changdu and its test results
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Tab.6 Comparison of the main parameters of the GWR
model and the MGWR model
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Fig.6 Obstacle factor analysis of the resilience of rural
human settlements system in Changdu
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Tab.7 MGWR-based statistics of driving force coefficients for resilient coordination of rural human settlements
system in Changdu
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Fig.8 Classification improvement strategy of mountainous rural human settlements system resilience
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Fig.9 Reconstructing the resilience pattern of Changdu

rural system based on categorical approach
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