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Abstract: In order to investigate the degree of coupling, the level of coordinated development and its main constraints between the develop-
ment and utilization of water resources and the sustainable development of socio—economy and eco—environment in northern China, this pa-
per builds a coupling coordination evaluation model and quantitatively analyzed the development of water resources, socio—economy, eco—en-
vironment subsystems and the coupled systems from 2005 to 2019 on the scale of areas (Northeast, Northwest and North China) and adminis-

trative units (provinces and municipalities ). As shown by results, in the past 15 years, the development level of the three subsystems has all
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been continuously improved. Among them, the socio—economy subsystem has developed fastest, while the water resources subsystem has de-

veloped slowly. In addition, the coupling degree of the three subsystems has always been at a high—quality coupling level, indicating that

these subsystems have a significant impact on each other. Although, the coupling coordinated development level of this composite system con-

sists of water resources, socio—economy, and eco—environment has been continuously improved, it remains in the primary stage. That is to

say, the coordinated development among the three subsystems is strengthening, while the unbalanced and discordant factors still exist. Rela-

tively speaking, North China has been making up for the shortage of natural endowment of water resources by strengthening regional water re-

sources management and optimizing water resource utilization efficiency and water use structure. Hence, the degree of coupling and coordina-

tion in North China is at the best level among the three northern regions, but seems to be relatively poor in Northeast and Northwest, where

improving the structure and efficiency of water resources utilization further is needed.
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Tab.1 Evaluation index system of coupling coordination degree in northern China
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Tab.2 Classification standard of coupling coordination model
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Tab.3 The average development level and variation range of the
water resources subsystem (Uw), socio—economy subsystem (Us),
and eco—environment subsystem (Ue) in the northern region

in the past 15 years
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Fig.1 Average scores of development level of water resources subsystem from 2005 to 2019
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Fig.2 Evaluation scores of each indicator layer of the water resources subsystem in the northern regions from 2005 to 2019
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Fig.3 Average scores of development level of socio—economy subsystem from 2005 to 2019
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Fig.4 Evaluation scores of each indicator layer of the socio—economy subsystem in the northern regions from 2005 to 2019
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Fig.5 Average scores of development level of eco—environment subsystem from 2005 to 2019
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Fig.6 Evaluation scores of each indicator layer of the eco—environment subsystem in the northern regions from 2005 to 2019
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Tab.4 Coupling coordination degree changes in the northern regions from 2005-2019
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Fig.7 The dynamic changes of the coupling coordination degree about water resources, socioeconomy, and eco—environment

in the northern regions from 2005 to 2019
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Fig.8 Average amount of water consumption of ten thousand yuan industrial added value in the northern regions from 2005 to 2019
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Fig.9 Average value of investment in industrial wastewater treatment in the northern regions from 2005 to 2019
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Tab.5 Classification of coupling and coordination issues in northern China from 2005 to 2019
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