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Slope failures or landslides occur annually in various countries. Despite advances in recognizing, predicting,
and mitigating landslide hazards, as well as improvements in warning systems, global landslide activity continues
to rise. Uncertainty is a prevalent feature in all landslides, arising at various stages—from climate data like rainfall,
to infiltration rates, site characterization, material properties, analysis, design, and consequence assessment.

Traditional geotechnical analysis often fails to account for these variabilities directly. Instead, "average" or
"pessimistic" properties are assumed across the entire region of interest, leading to the calculation of a factor of
safety that is commonly used to quantify slope stability. This single factor of safety encompasses all uncertainties.

The primary aim of this plenary lecture is to advocate for quantitative risk assessment approaches in slope
stability analyses. These approaches utilize site investigation data directly in stability analysis, rather than
converting the data into parameters for use in traditional methods. By integrating finite element methods, random
field theory, Monte Carlo simulations, and machine learning algorithms, these approaches provide more data-
informed, quantitative assessments of slope stability risks.
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