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Research on the Collaborative Mechanism of Operation Management and Water Quality
Security for Water Source Project
Yanfen Wu

Xingyuan Water Service Co., Ltd., Wusu City, Tacheng Region, Xinjiang Uygur Autonomous Region
[Abstract] This paper focuses on the realistic dilemma of fragmented operation management and water quality
security faced by small mountain reservoirs in China under the background of water source protection. The
study aims to explore the construction of a collaborative mechanism between the two to achieve the unity of
engineering safety and ecological safety. The paper first analyzes the core challenges currently facing small
mountain reservoirs, such as fragmented management entities, weak technical support, insufficient monitoring
and early warning capabilities, and shortage of funding. It systematically elaborates on key operation
management models, including professional management of "large reservoirs leading small ones,"
technology—empowered intelligent monitoring, ecological comprehensive management, and market—oriented
diversified operations. Furthermore, a collaborative mechanism framework is proposed, guided by the concept
of systematic governance, driven by multi—agent collaboration, supported by smart technology, and guaranteed
by long—term systems. This framework emphasizes the integration of reservoir engineering operation and
maintenance with water ecological environment protection activities into an organic whole through
organizational restructuring, technological integration, institutional innovation, and interest linkage, providing
theoretical reference and practical experience for the sustainable development of similar water conservancy
facilities.
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