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Connotation analysis and resilience assessment index system development for
the water resources-water environment-water ecology coupled system

LIU Yongchao'*?, DU Zhengxuan®, SHI Qi®, YING Chao?, LI Jialin'**
( 1.Zhejiang Collaborative Innovation Center for Land and Marine Spatial Utilization and Governance Research, Ningbo University,
Ningbo 315211, China; 2.Donghai Institute, Ningbo University, Ningbo 315211, China; 3.School of Civil & Environmental
Engineering and Geography Science, Ningbo University, Ningbo 315211, China )

Abstract: The integrated governance of water resources, water environment, and water ecology (hereinafter
referred to as “Three-Water Coordination”) represents an essential pathway for advancing China’s sustainable
water management strategy in the new era. The resilience-based “Three-Water Coordination” concept aligns with
sustainable development goals and has increasingly attracted the attentions of scholars. However, in-depth
studies systematically interpreting its conceptual connotation and scientifically constructing the resilience
assessment indicators remain limited. This study systematically elaborates the conceptual framework and
multidimensional attributes (covering resource, environmental, ecological, and managerial dimensions) of the
coupled system comprising water resources, water environment, and water ecology (collectively referred to as
the “three waters”). It defines the scientific connotation of its resilience. This resilience is characterized by the
organic integration of the system’s disturbance resistance, adaptive regulation capability, steady-state recovery
capacity, and transformative potential, under dual pressures of natural variation and human activities, through the
coupling mechanism of sustainable water resource allocation, positive water environmental cycles, and the
co-evolution of aquatic ecosystems. Based on this foundation, and by incorporating dynamic coupling theory in
complex systems, this study develops a resilience assessment index system for the three-water coupled system,
which is structured around the criteria layers of driving forces, pressures, states, impacts, responses, and
management. The aim is to provide a scientific foundation for the quantitative assessment of resilience capacity
and to support the implementation of the ecological civilization strategy.

Keywords: water resources-water environment-water ecology coupled system; connotation analysis;

resilience assessment; index system
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