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Applying Improved Tangential Angle Model in the Early
Warning System for Large-Scaled Landslides in Taiwan

Yi-Yu Li™"  pei-Jhang Yang™ Chun-En Lin! Hsiao-Yu Huang™

ABSTRACT The early warning system for Large-scale Landslide Disaster depends mainly on
effective accumulated rainfall, displacement and velocity from real-time monitoring system. In fact, the
slope failure directly relates to the deformation patterns of displacement. To obtain another useful
indicator for the early warning system, we apply improved tangential angle model determined by the
arctangent value of the ratio of real-time displacement rate and long-term average rate. In this study, we
use two sites where landslides occurred to examine if this indicator is practical for detecting slope failure
and classifying deformation stages. One site is LL004, located in Fuxing District, Taoyuan City; another is
LL002, which is in Xizhi District, New Taipei City. We calculate improved tangential angle from their
on-site GNSS data, discovering that the angle corresponds to the occurring time of slope failure, when the
value exceeds 80 degrees. This research demonstrates that alpha value perfectly reflects the process of
slope failure. As a result, we suggest that this value can be a reliable indicator in the early warning system
of large-scale landslide.

Key Words : Large-scale landslide, Slope failure, Early warning indicator, Improved tangential angle.
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