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Application of GIS-based Probabilistic Empirical and Parametric Models for
Landslide Susceptibility Analysis
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Traditional GIS-based probabilistic spatial data integration models for landslide susceptibility analysis have failed
to provide the theoretical backgrounds and effective methods for integration of different types ot spatial data such
as categorical and continuous data. This paper applies two spatial data integration models including non-parametric
empirical estimation and parametric predictive discriminant analysis models that can directly use the original contin-
uous data within a likelihood ratio framework. Similarity rates and a prediction rate curve are computed to quantita-
tively compare those two models. To illustrate the proposed models, two case studies from the Jangheung and
Boeun areas were carried out and analyzed. As a result of the Jangheung case study, two models showed similar
prediction capabilities. On the other hand, in the Boeun area, the parametric predictive discriminant analysis model
showed the better prediction capability than that from the non-parametric empirical estimation model. In conclu-
sion, the proposed models could effectively integrate the continuous data for landslide susceptibility analysis and
more case studies should be carried out to support the results from the case studies, since each model has a distinc-
tive feature in continuous data representation.

Key words : spatial integration, likelihood ratio, discriminant analysis. landslide susceptibility
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Fig. 2. Likelihood ratio values of (a) elevation, (b) slope,
(c) aspect.
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Fig. 3. Landslide susceptibility maps draped over the shaded relief map in the Jangheung area, (a) Empirical likelihood ratio
estimation model, (b) Predictive discriminant analysis model.
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Fig. 4. Landslide susceptibility maps draped over the shaded relief map in the Boeun area, (a) Empirical likelihood ratio
estimation model, (b) Predictive discriminant analysis model.
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Fig. 5. Similarity rates for the Jangheung and Boeun areas.
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Fig. 6. Prediction rate curves for (a) Jangheung, (b) Boeun.
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