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Fig. 1 causal relationship of the "water-economy-ecology" system in the Beijing-Tianjin-Hebei region
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Fig. 2 Flow diagram of "water-economy-ecology" system in the Beijing-Tianjin-Hebei region
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Tab. 2 Index system of "water-economy-ecology" system in Beijing-Tianjin-Hebei region
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Fig. 3 Historical simulation results of water-economy-ecology system in the Beijing-Tianjin-Hebei region from 2006 to 2019
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Fig. 6 Trends of indicator simulation in Ecology system
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Tab. 6 Simulation of coupling coordination in Beijing-Tianjin-Hebei region from 2020 to 2035
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Fig. 7 Coupling coordination in Beijing-Tianjin-Hebei region from 2020 to 2035
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Simulation of coordinated development of water-economy-ecology system
coupling in Beijing-Tianjin-Hebei region

WANG Fugiang'?, ZHANG Meng', LYU Subing?, ZHAO Heng'’, YING Zhuohui'
(1. College of Water Resources, North China University of Water Resources and Electric Power, Zhengzhou 450046, China; 2. Key Laboratory of

Conservation and Intensive Utilization of Water Resources in the Yellow River Basin of Henan Province, Zhengzhou 450046, China )

Abstract: As an organic whole, the system of "water-economy-ecology" complements each other, and the coupled
and coordinated development is the premise of realizing high quality regional development. However, as the
problem of resource supply and economic development derailment gradually emerged, the phenomenon of multi-
system imbalance and regional development imbalance became more serious, which restricted the high-quality
development of the region.

In view of the imbalance and instability of water resources, economic society and ecological environment
system in the Beijing-Tianjin-Hebei region in the future, a dynamic simulation model of "water-economy-
ecological”" system was constructed, and five scenarios were set up, including open source and reduce expenditure,
economic development and environmental protection, to predict the development trend of water resources, economic
society and ecological environment system indicators in the Beijing-Tianjin-Hebei region. The coupling
coordination degree model was used to simulate the development trend of coupling coordination under different
scenarios in the Beijing-Tianjin-Hebei region from 2020 to 2035.

The results show that under five scenarios from 2020 to 2035, the coupling coordination degree of water-
economy-ecological system in Beijing, Tianjin and Hebei will all show an increasing trend, among which the
coupling coordination degree of the continuation of the status quo will be the lowest, followed by the coupling
coordination degree of the open source and expenditure reduction, economic development and environmental
protection, and the comprehensive coordination degree will be the highest. It indicates that under the condition of
maintaining the current development, the degree of coordinated development of water-economy-ecological system
coupling in Beijing-Tianjin-Hebei region increases slightly but changes little. Only when water conservation and
economic development are fully considered while environmental protection can regional coordinated development
be promoted. Continuation of the status quo in 2035 Beijing, Tianjin and Hebei scenario coupled coordination
development level all belong to the intermediate type coupling coordination, comprehensive coordination situation
of Beijing and Tianjin coupling coordination development belongs to the good coupling coordination model,
coupling due to economic development is relatively lagging in Hebei Province coordinated development is slow,
still belong to the intermediate type coupling coordination, should pay attention to the integration of the Beijing-
Tianjin-Hebei region development in the future.

In conclusion, the research results can provide a reference for the sustainable economic and social development
of the Beijing-Tianjin-Hebei region.

Key words: water-economy-ecology system; system dynamics; coupling coordination degree model; development

trend simulation; Beijing-Tianjin-Hebei region

*232+ KXKRER


https://doi.org/10.3880/j.issn.1004-6933.2022.05.012
https://doi.org/10.3880/j.issn.1004-6933.2022.05.012
https://doi.org/10.12062/cpre.20190832
https://doi.org/10.12062/cpre.20190832
https://doi.org/10.12062/cpre.20190832
https://doi.org/10.12062/cpre.20190832
https://doi.org/10.3880/j.issn.1004-6933.2022.05.012
https://doi.org/10.3880/j.issn.1004-6933.2022.05.012
https://doi.org/10.12062/cpre.20190832
https://doi.org/10.12062/cpre.20190832
https://doi.org/10.12062/cpre.20190832
https://doi.org/10.12062/cpre.20190832
https://doi.org/10.3880/j.issn.1004-6933.2022.05.012
https://doi.org/10.3880/j.issn.1004-6933.2022.05.012
https://doi.org/10.3880/j.issn.1004-6933.2022.05.012
https://doi.org/10.3880/j.issn.1004-6933.2022.05.012
https://doi.org/10.12062/cpre.20190832
https://doi.org/10.12062/cpre.20190832
https://doi.org/10.12062/cpre.20190832
https://doi.org/10.12062/cpre.20190832
https://doi.org/10.12062/cpre.20190832
https://doi.org/10.12062/cpre.20190832
https://doi.org/10.12062/cpre.20190832
https://doi.org/10.12062/cpre.20190832

	1 水-经济-生态系统模拟模型构建
	1.1 系统动力学模型构建
	1.1.1 系统边界确定
	1.1.2 因果关系分析
	1.1.3 模型构建

	1.2 耦合协调度模型构建
	1.2.1 指标体系构建
	1.2.2 模型构建


	2 水-经济-生态系统耦合协调发展模拟
	2.1 系统动力学模型指标预测
	2.1.1 模型检验
	2.1.2 情景设定
	2.1.3 参数设定
	2.1.4 结果分析与讨论

	2.2 耦合协调度模型模拟

	3 结  论
	参考文献

