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[Abstract] Modern hydraulic engineering technology has evolved from traditional water management practices
by integrating multidisciplinary advancements including information technology, materials science, and
ecological principles, achieving a transformation from "engineering—based water management" to "ecological
water management" and "smart water management." The core focus lies in enhancing water resource regulation
efficiency and strengthening engineering resilience through intelligent monitoring systems, innovative material
applications, and eco—friendly design approaches, while balancing ecological conservation with sustainable
development goals. This paper reviews technological breakthroughs in smart monitoring, green construction
practices, inter—basin water transfer systems, and flood control/disaster mitigation for modern hydraulic projects.

It analyzes implementation challenges and explores future trends integrating digital twin technologies and

low—carbon solutions, providing insights for modernizing hydraulic engineering infrastructure.
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