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Abstract: This paper addresses the frequent occurrence of mountain torrent and geological disasters in the Qilian Mountain
area. Based on disaster data and meteorological observation data from 2000 to 2022, trend analysis, abrupt change test
methods, and ArcGIS technology are employed to systematically analyze the distribution characteristics and temporal patterns
of the disasters. By calculating the areal rainfall in different periods before the occurrence of disasters, the initial critical
areal rainfall value is determined. Combined with factors such as terrain slope, rock and soil types, and human activities, the
analytic hierarchy process is used to construct a multi-factor early warning indicator system. Through cross-validation and
case verification, the system achieves a hit rate of 78% in high-risk areas and effectively reduces disaster losses in practical
applications. The study indicates that precipitation is the key factor triggering disasters, and the multi-factor comprehensive
early warning significantly improves the accuracy of predictions. This research provides a scientific basis and practical
methods for risk assessment and disaster prevention and mitigation of mountain torrent and geological disasters in the Qilian
Mountain area.
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