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Analysis on spatio-temporal evolution of national water-socioeconomic

coupling coordination and its obstacle factors
ZHANG Yin'*?, WANG Ting?, YOU Jinjun®, REN Zheng'*
(1. School of Water Conservancy and Hydroelectric Power, Hebei University of Engineering, Handan 056038, Hebei, China;
2. Hebei Key Laboratory of Intelligent Water Conservancy, Hebei University of Engineering, Handan 056038, Hebei, China;
3. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin, China Institute of Water Resources and
Hydropower Research, Beijing 100038, China)

Abstract: Aiming at the problem of the mismatch between the national socioeconomic development layout and
the carrying capacity of water resources, which leads to that the coordinated development of resources and



economy are constrained. By taking optimizing the national socioeconomic development layout adaptable to
water as the target, the coordination degrees between the current water resources and the socioeconomic
development levels in 31 provinces are analyzed herein. Through building up the evaluation index system for
water resources-socioeconomic composite system and establishing the relevant coupling coordination degree
model, the spatio-temporal evolution law of the coordinated development relationship of the coupling between
the national water resources and social economy is temporally and spatially explored, while the main obstacle
factors affecting the coupling and coordinated development between both of them are further analyzed by
means of obstacle degree function. The results show that in the period of 2010~2020, the coordinated
development level of the coupling between the national water resources and social economy exhibits a rising
trend with the increase of the value of the coupling coordination degree from 0.11 in 2010 to 0.69 in 2010,
while the coupling and coordinated developments of all the provinces are also present rising trends with the
changes of the numerical values of the coupling coordination degrees of the 31 provinces from 0.10~0.42 in
2010 to 0.46~0.69 in 2020, in which the changing trends show that 26 provinces are characterized by the
“rising type”, the provinces of Fujian, Tibet and Zhejiang are characterized by the “smooth type” and the
provinces of Qinghai and Hainan are characterized by the “fluctuated type”. In 2020, 19 provinces reach the
coordinated development stage, while the other 12 provinces are still in the transitional stage due to excessive
socioeconomic development, for which the main obstacle factors are water resources per capita, water
consumption per capita and GDP per capita, etc. with the regional differences among all the provinces. Taking
Hubei Province as a case, the causations of the sudden change of the coordination trend of the coupling
between water resources and social economy before and after the COVID-19 epidemic (2019-2020) are
analyzed and the results indicate that the analysis results are basically coincided with those of the actual
situations. This study results can provide the relevant references for optimizing the layout of the socioeconomic
development at national level and promote the spatial equilibrium of water resources.

Key words: water resources; social economy; coupling coordination degree; spatio-temporal evolution;
obstacle degree; water resources carrying capacity; optimal allocation of water resources; spatial balance of
water resources
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Fig. 1 Relationship curve between social economic development scale and available water resources
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Fig. 2 Evaluation framework of coupling coordination degree of WRSE composite system
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Fig. 7 Trends of water resources and socio-economic levels and their coupling coordination in Hubei Province from 2010 to 2020
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