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There are three principal objectives for this thesis work: (1) to identify optimal
method for the formulation of landslide susceptibility map of the preferred study area,
Khao Phanom Bencha in Krabi Province, from list of proposed candidates, (2) to develop
the associated landslide hazard and risk maps for the study area through application of
the optimal approach found earlier, (3) to assess landslide-induced runout hazard for
the area through application of the preferred Flow-R runout model. To achieve the first
objective, seven prominent methods were evaluated and compared for accuracy of the
eventual output. These are, the conventional weighted linear combination (WLC),
analytical hierarchy process (AHP), frequency ratio (FR), integrated FR-fuzzy, multiple
logistic regression (MLR), artificial neural network (ANN), and integrated ANN-fuzzy
models. In all cases, ten important contributing factors to landslide occurrence in the
tropical region were utilized as input data for the generation of the susceptibility maps,
i.e., elevation, slope gradient, slope aspect, slope curvature, topographic wetness index,
distance from drainage, lithology, distance from lineament, soil texture and land use/land
cover (LULC). The accuracy assessment were done using two different methods; the

Area-Under-Curve (AUC) and the Receiver Operating Characteristic (ROC) curve analysis.
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It was found that, in terms of average accuracy of the yielded maps, the four
most successful methods are FR (93.98%), MLR (92.98%), FR-Fuzzy (92.84%), ANN-
Fuzzy (92.47%) and while the least productive one is AHP (83.37%). Through, these
top four methods are highly comparable in terms of achieved accuracy, however, FR
was finally considered to be an optimal candidate regarding to its simplest and most
comprehensible concept. Effects of rainfall incorporation in the construction of the
preferred susceptibility map in two cases (long-term annual average and short-term
3-days accumulated) were also examined with relatively low impact evidenced (<0.5%
change in average accuracy).

Landslide hazard maps were then derived based on integration of the obtained
FR-based susceptibility map and rainfall probability of occurrence maps in two cases;
100 mm/day and 300 mm/3-days (assumed critical conditions for landslide initiation in
the area). The classified maps of both cases indicated that only small proportion of land
(< 10%) located in the high to very high hazard zone while about 80% situated in the
very low to low hazard one. The landslide risk maps for five groups of the element at
risk (i.e. building, para rubber, horticulture, field crop, paddy field) were then made
through the integration of the produced hazard and vulnerability maps. Results in both
cases indicated that just about 0.005% of the total area stayed in the high to very high
risk zone while nearly 100% had very low to low risk level. In addition, the associated
runout hazard map was also produced through the empirical Flow-R model to identify
area at high risk from landslide-induced runout. The output map seemed to agree well

with evidences seen on the reference high-resolution satellite imagery.
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