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Abstract: [ Objective] The aims of this study are to construct a water resource vulnerability model for the
southern Shaanxi urban agglomeration based on the coupling effect of society, economy, and ecology, to
clarify the state of water resource vulnerability, to determine the influencing factors, and to contribute to the
harmony between human and water in the Qinling region. [ Methods ] In view of this, the water resource
vulnerability of the southern Shaanxi urban agglomeration was evaluated based on the Vulnerability Scoping
Diagram (VSD), and further its influencing factors under the coupling of society, economy and ecology were

identified by using multivariate statistical methods. [ Results ] The overall trend of water resource
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vulnerability in southern Shaanxi was most similar to that in Shangluo City from 2011 to 2020. Except for
extreme vulnerability in 2011, it remained basically in a mild fragile state. However, the water resource
vulnerability levels in Hanzhong City and Ankang City were relatively high, and the degree of water security
guarantee was relatively low. The main control factors for the vulnerability of water resources included
ecological environment water consumption, per capita water resources, annual precipitation. Optimizing the
allocation of water consumption in the ecological environment, and strengthening the monitoring of annual
precipitation and per capita water resources will become the new focus on reducing water resource
vulnerability in the southern Shaanxi urban agglomeration. [ Conclusion] The improvement of water resource
system security in the southern Shaanxi urban agglomeration is related to the local emphasis on water
ecological civilization construction and coordinated development with society and economy. In addition, the
VSD model constructed in this paper is suitable for evaluating the vulnerability of water resources in the
southern Shaanxi urban agglomeration, and can provide theoretical guidance for alleviating the contradiction
among people, city, and water.

Keywords: water resource vulnerability; VSD model; multivariate statistical method; southern Shaanxi urban

agglomeration; Qinling Mountains
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Table 1 Water resource vulnerability assessment system for urban agglomerations in southern Shaanxi
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Table 3 Classification of water resource vulnerability

for urban agglomerations in southern Shaanxi
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Fig. 1 Characteristics of the single-indicator change for urban agglomerations in southern Shaanxi
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Table 4 Assessment results of water resource vulnerabilities for urban agglomerations in southern Shaanxi
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Table 5 Characteristic values and corresponding

contribution rates of the main factors

EWT FEAE fE kR 0 RIFTUIRR/ %
1 5.611 43.16 43.16
2 3.944 30.34 73.50
3 1.933 14.87 88.37

Table 6 Principal factor loading diagram
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Fig. 3 Cluster genealogy of VSD model indicators
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