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Model Establishment for Landslide Extraction Using
Self-Organizing Map and Fuzzy Theory

Wen-Tzu Lin®!  Chao-Yuan Lin®  Pi-Hui Huang® Wen-Chieh Chou”

ABSTRACT Landslide is an important issue in hazard mitigation on hillslope.
This study developed a self-organizing map (SOM) and fuzzy theory combined model
for effective landslide extraction from multi-temporal SPOT satellite images. First,
landslide spectral can be derived using pre- and post-quake images coupled by
NDVI-based index and image subtraction. Second, by SOM neural network, similar
imagery data can be clustered as neighboring neurons. Third, the fuzzy membership
value of neurons belonging to landslide can be calculated using the fuzzy
membership function derived from the fuzzy c-mean algorithm. Then, after
comparing with ancillary data such as aerial photos and field survey, a suitable
threshold of fuzzy membership value was determined from the neurons of the SOM
for landslide identification. In this study, the Chiufengershan area was chosen as the
study area for landslide hazard assessment. The analyzed result shows the landslide
areas had been reduced from 215.68 ha on September 27, 1999 to 113.36 ha on
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March 11, 2006. After 6 years of monitoring, about 47.44% (102.36 ha) of landslide
damage bad been restored. The corresponding Kappa coefficients are 94.53% and
90.63%, respectively. The established model can be used to effectively extract
accurate landslides as a reference for landslide hazard mitigation.
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