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Abstract: Hydrological and environmental investigation and design serve as the core foundation for ensuring
construction safety, ecological environmental management, and rational water resource utilization. As a critical
component of these processes, groundwater dynamic monitoring—the precision and timeliness of its data directly
determine the scientific validity and reliability of the resulting designs. With Chinese engineering projects expanding
into complex geological regions and environmental protection requirements becoming increasingly stringent, traditional
groundwater monitoring technologies can no longer meet the demands for high precision, extensive coverage, and
intelligent monitoring. This paper aims to provide insights for enhancing the quality of hydrological and environmental
investigation and design and advancing industry technological innovation.
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