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Abstract of Thesis

Natural hazards refer to natural process or phenomenon that may have negative impacts on society and natural
disasters refer to social damages caused by natural hazards. The frequent occurrence of natural disasters brings
considerable threats to people’s live and global economy. It is critical to spatially assess the hazard susceptibility
that contributes to reducing the related socio-economic loss.

Among the approaches used to spatially analyze natural hazards, the machine learning (ML)-based approach
provides accurate evaluation results and avoids the data-scarcity at the same time. However, for the current
ML-based assessments, there are existing several issues in both the technique and application. Firstly, only few
studies consider the influence and efficient method for selecting discretization method (DM) for spatially
continuous variables. Secondly, the existing method used for selecting negative samples for training classifiers
cannot guarantee the classification performance and generalization capacity of the trained classifiers. Thirdly, a
limited number of the employed positive samples negatively affects the quantity and quality of the selecting
negative samples and the classification performance of the trained classifiers. Fourthly, most of the current
ML-based natural hazard susceptibility assessments ignore to consider the hazard’s temporal characteristics and
consequence.

This thesis consisting of seven chapters is proposed to directly address the mentioned issues and thus
improving the accuracy of the assessments based on ML.

Chapter 1 offers the needs of natural hazard susceptibility assessment and general approaches employed for
such goals, reviews previous studies to clarify the current issue of the approaches especially based on ML, and
states the objective and structure of this thesis.

Chapter 2 compares DMs suitable for discretize input variables and output susceptibility maps by taking a
flood susceptibility assessment as a case. It proposes an index, Information Change Rate, that can quantify the
suitability of DMs, contributing to select an optimal DM for each continuous variable and thus optimizing the
susceptibility assessments.

Chapter 3 develops a negative sample selection method to obtain an optimal classifier, taking a wildfire
susceptibility assessment as a case. It offers an optimized Repeatedly Random Undersampling that contributes to
obtain a most accurate classifier with satisfied classification performance, leading to the improvement of the
accuracy of susceptibility assessments.

Chapter 4 provides a positive sample increasing method to improve the ML-based flood susceptibility
assessments. It presents an optimized seed sampling algorithm that can simulate potential inundated areas
based on historical disaster locations and topographic features, contributing to increasing the number of positive
samples with high-quality.

Chapter 5 demonstrates a new direction to broaden the ML-based natural hazard susceptibility assessments to
damage assessment in an application domain through a case study of wildfire. It provides a framework that
seasonally assesses the wildfire susceptibility and quantifies the caused economic losses to local ecosystems by
types.

Chapter 6 discusses the implementations of the improved approaches presented in the previous chapters in the
applications of ML-based hazard susceptibility assessments. It also argues the existing limitations and then
offers the prospects for future studies.

Chapter 7 summarizes the achievements of the study and concludes the thesis.

Hence, based on these proposed solutions to address the existing issues, this thesis is anticipated to advance the

view of consideration of ML-based natural disaster susceptibility assessments.
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