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Abstract

Geological hazard monitoring in complex terrain has long been constrained by limitations in accuracy, efficiency, and safety
inherent to traditional surveying methods. UAV photogrammetry technology, with its high-resolution imaging, flexible mobility, and
automated processing capabilities, offers a novel approach for geological hazard monitoring. This study systematically evaluates the
application efficacy of UAV photogrammetry in monitoring landslides, rockfalls, and debris flows in complex terrain environments.
By comparing the impact of different flight parameters, image resolution, and 3D modeling algorithms on monitoring accuracy,
we propose optimization strategies adaptable to diverse terrain characteristics. The research findings demonstrate that UAV
photogrammetry exhibits significant advantages in spatial resolution, dynamic change capture, and disaster early warning response,
achieving over 20% improvement in monitoring accuracy and halving data acquisition time. The comprehensive application of this
technology drives the digital and intelligent transformation of geological hazard monitoring, providing crucial technical support for
disaster risk assessment and prevention decision-making.
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