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Abstract

With the expansion of China’s water conservancy and hydropower projects, slope stability has become a critical factor affecting
project safety and sustainable operation. Traditional evaluation methods relying on field experience and limited data struggle to
address complex geological conditions and variable environments. Recent advancements in intelligent sensing technologies have
driven breakthroughs in smart slope assessment and early warning systems. This paper systematically examines types and causes
of slope instability, analyzes limitations of traditional approaches, and proposes intelligent evaluation and dynamic early-warning
methods based on multi-source information fusion and machine learning. Case studies reveal that intelligent methods significantly
enhance the accuracy of risk identification and timeliness of warnings, providing theoretical and technical references for improving
slope safety management and intrinsic safety.
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