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Abstract

This article provides a comprehensive exploration of the practical advancements in the application
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of 3S technology—which encompasses Remote Sensing (RS), Global Positioning Systems (GPS), and
Geographic Information Systems (GIS)—in various aspects of water resources engineering such as
geological environmental assessment, hydrogeological exploration, and engineering layout design.
The theoretical underpinnings of 3S technology are analyzed in depth, detailing critical steps in-
volved in data acquisition, processing, analysis, and application, along with the collaborative func-
tionality of these technologies to deliver extensive geospatial information. In the section addressing
current applications, the paper reviews case studies from both domestic and international water
resources projects, demonstrating the significant advantages of 3S technology in tackling complex
geological conditions, predicting potential risks, and optimizing design solutions. Case analyses
span across dam construction, water resource management, and flood control engineering, high-
lighting the wide applicability of 3S technology and the substantial benefits of technological inno-
vation. A comprehensive assessment of the use of 3S technology in water resources engineering
surveying is presented, noting its significant contributions towards enhancing data precision, re-
ducing survey costs, and shortening project timelines. The limitations of the technology are also
discussed, including the complexity of data processing, the rapid pace of technological updates, and
the demand for skilled professionals. The article suggests future research and application direc-
tions, such as the integration of 3S technology with other information technologies, the develop-
ment of intelligent decision support systems, and the training and recruitment of specialized per-
sonnel. By offering a detailed exploration and case analyses, this article aims to provide practition-
ers and researchers in the field of water resources engineering with a thorough understanding of
the current state and prospects of 3S technology applications. The goal is to promote the digitaliza-
tion and intelligent advancement of water resources engineering surveying, achieving more scien-
tific, efficient, and sustainable water resource management.
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