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Abstract

This paper focuses on the adaptive optimization of river topography survey in water conservancy and hydropower projects,
systematically exploring the application paths of modern technologies such as 3S, GPS, GIS, and RS with traditional engineering
geophysical exploration methods like gravity and magnetic exploration, seismic reflection, and electromagnetic exploration. It also
analyzes the measurement advantages of new geophysical exploration methods, including the color television system for drilling
and geophysical tomographic imaging technology. By analyzing the principles and key points of application of each technology,
this paper aims to provide technical support to enhance the accuracy, efficiency, and adaptability of river topography survey. The
rapid development of new surveying technologies has made it crucial to construct an adaptive optimization measurement system that
integrates multi-source data, which is essential for improving the precision of river topography modeling and the scientific nature of
engineering decision-making.
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