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Study on coordinated development of human-water relationship in
Ankang City, Upper Hanjiang River, from 2010 to 2021

Zhang Ruixi, Zha Xiaochun, Shang Lijun
(School of Geography and Tourism, Shaanxi Normal University, Xi'an 710062, China)

Abstract: [Objective] This study aims to reveal the trends and stages of the coordinated development of human-
water relationship in Ankang City, located in the Upper Han River, from 2010 to 2021, providing a scientific basis
and reference for the coordinated development of Ankang City's economy, society and water resources, as well as
for urban development planning. [Methods] Following the principles of scientific rigor, systematic approach,
representativeness and practicality, an evaluation index system of human-water relationship in Ankang City was
constructed. The entropy weighting method was used to determine the weights of the indicators. Based on the
coupling coordination model, the development status of the human-water relationship in Ankang City was
analyzed from 2010 to 2021. Additionally, the obstacle degree model was used to identify factors hindering the
coordinated development of the human-water relationship. [Results] (1) The human-water relationship
evaluation index system for Ankang City consisted of two major systems: the water system and the human system.
The water system comprised four sub-systems: water resource endowment, ecological environment, disaster risk

and water supervision and management. The human system included three sub-systems, namely, social
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development, economic development, and scientific and technological development. (2) The coupling degree of
the human-water relationship in Ankang City developed from 0.198 in 2010 to 0.996 in 2021, while the
coordination degree rose from 0.196 in 2010 to 0.892 in 2021. (3) The social development subsystem was the
main obstacle to the coordinated development of human-water relationship. Among the obstacle factors in the
water system, the ranking from high to low was: water ecological environment, water resource endowment,
water disaster risk and water supervision and management. In the human system, the obstacle factors ranked from
high to low was scientific and technological development, social development, and economic development. Key
obstacles included water consumption per ten thousand yuan of industrial output, water consumption per ten
thousand GDP, population density, and the proportion of research and development investment. [ Conclusion ] The
development process of human-water relationship in Ankang City exhibits clear stages. From 2010 to 2014,

Ankang's human-water relationship was in the primary coordination stage; from 2014 to 2019, it was in the

intermediate coordination stage; and from 2019 to 2021, it reached the highly coordinated stage.

Keywords: human-water relationship; coordination degree; obstacle factors; Ankang City
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Table 1 Human-water relationship evaluation index system of Ankang City
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Fig.4 Trend of obstacle degree of human-water
relationship in Ankang City from 2010 to 2021
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Fig. 5 Summary of obstacle degree changes in each subsystem of water and human systems in Ankang City from 2010 to 2021
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