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Fig. 1 Relationship between total flood resources, utilization efficiency
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Fig. 2 Relationship between actual utilization, availability and potential utilization of flood resources
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Tab. 1 The evaluation index system and mean efficiency for the coordinated development of WSE system in various regions
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Fig. 3 Graph analysing the level of integrated development of subsystems and WSE systems in each subdistrict
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Evaluation of regional floodwater resource utilization
based on coupling coordination

ZHOU Ying, FANG Hongyuan, LU Taige, LIU Nannan
( College of Hydraulic Science and Engineering, Yangzhou University,Yangzhou 225009, China )

Abstract: The study was undertaken to gain a profound comprehension and optimize the patterns of regional water
resource utilization, with a strong emphasis on efficiency, focusing particularly on Xuzhou, Suqian, and Huaian, the
pivotal beneficiaries of the Jiangsu segment of the Eastern Route of the South-to-North Water Transfers Project.
Recognizing the indispensable role of water resources in fueling socioeconomic development and safeguarding
ecological integrity, a comprehensive analysis was conducted to explore the intricate interplay between these facets.
The objective was to ensure sustainable utilization of water resources while promoting balanced socioeconomic
growth and protecting the delicate ecological balance in these regions.

A multifaceted analytical framework was devised to examine the coupling and coordinated development among
the water resource utilization, socioeconomic development, and ecological environment protection systems. This
model encompassed a broad range of 23 carefully selected indicators, distributed across three core dimensions. The
methodology entailed the application of the entropy weight method to objectively and precisely determine the
weights of these indicators, thereby enhancing the robustness of the analysis. Subsequently, the constructed model
was benchmarked against a matching degree model, and an obstacle degree model was employed to meticulously
identify and analyze the factors that potentially hindered the desired levels of coupling and coordination. This
rigorous approach aimed to uncover insights into the complex dynamics of the integrated system and to pinpoint
areas requiring targeted interventions.

The study revealed marked advancements in the overall development levels of the integrated systems in Xuzhou,
Suqian, and Huaian, showcasing a discernible transition from nascent to advanced stages. Specifically, their
coupling coordination degrees underwent notable transformations: Xuzhou progressed from a state of barely
coordinated to well-coordinated, Suqian experienced a leap from primary coordination to well-coordination, while
Huaian progressed from primary coordination to a moderately coordinated state. Notably, in the later stages of the
analysis, the coupling coordination degrees of all three cities surpassed their respective matching degrees, indicative
of an optimal state of harmonious development. However, the investigation also surfaced key impediments, namely,
the untapped potential of floodwater resource utilization, limited forest coverage, and inadequate volumes of
floodwater resources. Furthermore, distinct dominant factors influencing the coupling coordination degree of each
city's composite system were elucidated: water resource utilization emerged as the pivotal factor in Xuzhou,
socioeconomic factors predominated in Suqian, and the ecological environment held sway in Huaian.

To address the identified challenges and harness the full potential of water resources, it is imperative to
implement effective measures aimed at enhancing the peak-clipping and storage capabilities of reservoirs and flood
detention areas. These initiatives will not only mitigate the frequency and severity of floods but also minimize
associated economic and ecological losses. Furthermore, ensuring the efficient utilization of water resources for both
socioeconomic growth and ecological preservation is critical for the sustainable development of Xuzhou, Suqian,
and Huaian. By adopting these strategies, a solid foundation will be laid for the long-term prosperity of these cities
and the preservation of their fragile ecosystems, fostering a harmonious balance between human activities and the

natural environment.

Key words: flood water resource utilization; coupled and coordinated development; evaluation model; Jiangsu
section of the Eastern Route of the South-to-North Water Transfers Project

#EFREL5 e 2895



	1 研究区概况
	2 分区洪水资源利用量化计算
	2.1 洪水资源量
	2.2 洪水资源可利用量
	2.3 洪水资源利用潜力
	2.4 洪水资源利用量化结果分析

	3 耦合协调性研究方法及模型
	3.1 指标体系构建
	3.2 耦合协调度评价分析
	3.2.1 改进的可调功效函数
	3.2.2 子系统熵值赋权法
	3.2.3 综合发展指数计算
	3.2.4 容量耦合协调度计算

	3.3 匹配度研究方法及模型
	3.4 基于障碍度函数的协调发展障碍因子识别

	4 结果与分析
	4.1 综合发展水平分析
	4.2 WSE系统耦合协调度与匹配度分析比较结果
	4.3 WSE系统耦合协调度影响因素分析

	5 结 论
	参考文献

