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PROBABILITY

Landslide hazard assessment usually involves in predicting and expressing the
probability of landslide occurrences. This study, landslide hazard potential and
prediction model were assessed at regional scale (1:50,000 to 1: 100,000) using
remote sensing, geographic information systems (GIS) and field geology. The case
study area is at Wang Chin District, Phrae Province, Northern Thailand. The role of
remote sensing is mainly to map the distribution of existing landslides location and to
map some factors those are affected on landslide occurrences. While, the GIS is used
for database construction and management, data displays, data analysis and produce
landslide hazard map.

In this study, the methodology for landslide hazard assessment is bivariate
probability and weighting analysis using GIS technique. It is based on the observed
relationship between each instability factor and the past landslide distribution. The
bivariate probability analysis was applied to the task of assessing the probability of

landslide occurrence which is indicated the hazard areas. In addition, the relative



weighting of importance of factors to landslide occurrence is required for the
identification of landslide potential areas. Weighting methods are based on reliability
probability (RP), accountability probability (AP), and combination of reliability and
accountability probability method. The RP was calculated by the percentage area of
factors corresponding to landslides. The AP was calculated by the total landslide
population accounted for each factor. In both performance measures, only probability
values of attributes > 1 (i.e. mean and above mean landslide incidence) are considered.
The results of RP and AP of each factor were used to ranking and weighting the
relative importance of each factor on landslide occurrences. Finally, landslide hazard
maps were produced in different three models. These are 1) landslide hazard map
based on reliability weighted; 2) landslide hazard map based on accountability
weighted; 3) landslide hazard map based on combination of reliability and
accountability weighted. The degree of landslide hazard is expressed in relative term
from very low to very high hazard level, and represents the expectation of future
landslide occurrence based on the conditions of that particular area.

Beside these, data obtained from the probability analysis and combination
weighted of reliability and accountability in the study area was used to produce the
landslide prediction model using Band Math Tool in ENVI software, which can be
used as an automatic assessment for future landslide prone ground of another area that
has similar condition factors with the Wang Chin area. In this study, the expert
system of the Rock Slope Stability GIS (Guenther, 2003) was used to produce the
landslide hazard map for Wang Chin area. DEM and engineering properties of rock
were used as a database for the analysis. The result of this analysis referred the slope

stabilities of the Wang Chin area, and it was compared to the landslide susceptibility



map using probability and weighting analysis.

Landslide hazard maps (all of three models) are verified using existing
landslide data and landslide hazard maps using probability method. The validation
result shows satisfactory agreement between the landslide hazard map based on
combination weighted of reliability and accountability. Also the comparison between
landslide hazard maps based and slope stability map of Wang Chin area are
conformably. So, it can be conclude that landslide hazard map from this study is
useful for landslide hazard prediction, risk prevention and mitigation, and project

development in the future.
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