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[Abstract] Hydrogeological and environmental geological surveys in complex terrain areas (such as
mountainous regions, gorges, and karst landscapes) face challenges including significant topographical variations,
variable geological conditions, high survey difficulty, and insufficient data acquisition accuracy. These issues
severely impact the safety and economic viability of engineering projects. This paper addresses the challenges of
surveying in complex terrain by systematically analysing the limitations of existing techniques and proposing
optimisation strategies. These include combining survey methods, upgrading and adapting instrumentation, and
standardising survey procedures. Concurrently, a scientific data analysis framework is established to ensure
precise processing, effective extraction, and rational application of survey data. The research findings provide
technical support for hydrogeological and environmental geological surveys in complex terrain, enhancing
survey quality and efficiency while ensuring the accuracy of engineering geological assessments.
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