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RATTANA SALEE : NEW LANDSLIDE RAINFALL THRESHOLDS IN LANDSLIDE RISK
REGIONS OF THAILAND. THESIS ADVISOR : PROF. AVIRUT CHINKULKINIWAT,
Ph.D., 148 PP.
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This thesis introduces a new set of rainfall thresholds for landslide warning in
the northern and the southern parts of Thailand. This thesis comprises five chapters
began with introduction. Relevant theories are presented in Chapter 2. The other three
chapters presents the landslide rainfall thresholds developed in this study. These
thresholds began with a three-dimensional rainfall threshold, namely cumulative
rainfall with event rainfall depth-duration (CED) threshold, which introduced for the
landslide in the southern part of Thailand. Thereafter, the CED threshold was further
elaborated to improve the performance of the CED threshold. The Elaboration was
done by integration of relevant spatial variables to the CED threshold. The relevant
spatial variables were extracted from susceptibility level indicated in the landslide
susceptibility map. The last chapter focused on the landslide rainfall threshold in the
northern part of Thailand. Based on the duration of the event rainfall, the CED
threshold was categorized for short and long duration rainfalls.

The thresholds in southern part of Thailand were established from the
precipitation data corresponding to 92 landslide events in the southern part of
Thailand that took place during 1988-2018. To identify a particular event rainfall, a
suitable inter-event criterion (IEC) had to be defined that separated two consecutive
rainfalls. It was found from this study that, a rainfall intensity no greater than 2 mm/day
lasting at least 1 day (IEC2,1) was the criterion established to separate two consecutive
rainfalls in the study area. Using quantile regression, an event rainfall depth-duration
(ED) threshold was drawn at a probability levels of 5% -95%. A 20-day cumulative
event rainfall depth (CR20) was found being the most suitable duration of cumulative
rainfall depth. A CR20 of 100 mm was the third rainfall variable to establish a three
dimensional threshold that integrated cumulative rainfall with event rainfall depth-

duration variable, namely cumulative rainfall with event rainfall depth-duration (CED)



threshold. Thereafter, the landslide susceptibility levels from the susceptibility maps
published by the Department of Mineral Resources (DMR) were introduced into a
rainfall event-duration (ED) thresholds and became the EDm and EDh thresholds. Each
for the locations classified for kdifferent susceptibility level. In this study, there are two
susceptibility levels: the modest and the huge susceptibility levels. The modest
susceptibility is a combination of very low, low, and moderate landslide susceptibility
levels indicated in DMR maps. The huge susceptibility is a combination of high and
very high landslide susceptibility levels indicated in DMR maps.

The northern Thailand is also known one of landslide hotspots. Rainfall-
triggered landslides in this region have caused much suffering and many fatalities. In
this work, a landslide-triggering rainfall threshold for northern Thailand is proposed
based on rainfall data relating to 48 triggering rainfall events that caused 59 landslides
in the study area. To account for different mechanism of landslide formation, the
threshold was portioned into two parts for different duration of rainfall events. A split
point of 3 days was chosen as a separator for portioning the threshold to be 1) a
threshold for rainfall events of duration no longer than 3 days and 2) a threshold for
rainfall events of duration longer than 3 days. The threshold also required a suitable
variable for antecedent rainfalls which was found to be cumulative rainfall over 25-
day period (CR25) of 140 mm. Therefore, the thresholds combining cumulative rainfall
with rainfall event — duration (CED) were established by incorporating the CR25 of 140
mm into the traditional ED threshold.

Assessment of the introduced thresholds was conducted through a contingency
matrix and a set of skill scores. Furthermore, the threshold receiver operating
characteristic (ROC) curve, and the area under the ROC curve (AUC) were also
employed for the assessment. The introduced threshold shows positive sign of the
prediction, particularly in term of false alarm rate, false alarm ratio, and critical success
index. The introduced threshold will be useful for landslide warning system in the

study area.
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