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Abstract

Hydrogeological, engineering geological, and environmental geological survey technologies serve as critical pillars for achieving
rational resource development, safe engineering construction, and geological environmental protection. This paper systematically
explores the theoretical foundations and practical applications of these three survey technologies. At the theoretical level, it elaborates
on core principles from hydrogeology regarding groundwater system evolution, engineering geology concerning rock-soil-structure
interactions, and environmental geology addressing human-land system feedback mechanisms. In terms of technical applications,
it details groundwater distribution detection, water resource assessment, and parameter measurement techniques in hydrogeological
surveys; rock-soil property analysis, geological structure exploration, and disaster evaluation methods in engineering geological
surveys; as well as pollution investigation, vulnerability assessment, and monitoring/early warning approaches in environmental
geological surveys. Through comprehensive analysis, the paper reveals specialized divisions and intrinsic connections within
each technical field based on shared geological science principles. This study aims to provide systematic references for advancing
theoretical research and refining technical frameworks in related fields, thereby enhancing geological survey practices to better serve
sustainable socio-economic development.
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