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Abstract

Hydrogeology has shown its irreplaceable value in engineering geological exploration, from providing the expected distribution of
groundwater in the construction area to determining the hydrogeological characteristics of rock and soil media, all of which reflect
its key role in engineering safety and environmental protection. This paper delves into advanced methods for groundwater level
monitoring, precise determination of soil permeability and other hydrogeological parameters, assessment of pollutant migration
pathways and risks, and comprehensive analysis of hydrogeological characteristics of rock and soil. In the specific engineering
application section, the actual impact and necessity of hydrogeological factors in building foundation pits, water conservancy and
hydropower, tunnel engineering, and geological environment evaluation were analyzed. This study emphasizes the commitment of
this field in scientific development to future engineering practices.
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