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Abstract : This study focuses on the two core areas of river ecosystem restoration and waterway management
engineering, aiming to explore the theoretical foundation, key technologies, and the integration of
theory and practice. At the beginning of this study, a detailed analysis of the structural and functional
complex of the river ecosystem was conducted, and the fundamental principles of ecosystem
restoration were thoroughly explored. Based on this, core technical measures for river ecosystem
restoration were proposed. Then, this paper summarizes the core elements of waterway management
engineering, analyzes its close connection with ecosystem restoration, and proposes design
principles and operational strategies for management engineering. Additionally, it provides an outlook
on technological innovations and future trends. Finally, this study deeply explores the synergistic
mechanism between river ecosystem restoration and waterway management engineering, proposes an
ecosystem health—oriented optimization plan for management engineering, and conducts an in—depth
discussion on the continuous management and maintenance strategies of restoration and treatment
projects.
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