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Foreword

Landslides are among the most destructive and unpredictable natural hazards,
posing severe threats to human life, infrastructure, and ecosystems worldwide.
Their occurrence is intricately linked to complex interactions between geology,
geomorphology, climate dynamics, and human activities. In recent years, accel-
erated urbanization, deforestation, and the intensifying effects of climate change
have significantly increased the vulnerability of fragile hill and mountain ecosys-
tems to landslide disasters. These events not only cause physical damage but also
have far-reaching implications for economic stability, community livelihoods, and
sustainable development.

In this context, adopting advanced scientific tools and holistic approaches
for landslide prediction and management is no longer an option but a neces-
sity. The integration of geospatial technologies, machine learning models, and
sustainability-driven frameworks has opened new horizons for understanding
the spatial-temporal dynamics of landslide susceptibility. This book, Advanced
Landslide Susceptibility Modeling: Effects on Sustainability and Human and
Economic Welfare, arrives at a critical juncture, offering a comprehensive and
multidisciplinary exploration of this pressing issue.

The volume brings together contributions from leading experts who examine
landslide risk through multiple lenses—ranging from terrain-based and geostatis-
tical modeling to the socio-economic dimensions of hazard impacts and the role
of indigenous knowledge in building resilience. Each chapter not only presents
scientific rigor but also emphasizes practical strategies for policy-making, risk
reduction, and sustainable land-use planning.
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Abstract

This chapter provides a comprehensive overview of the intricate relationships
between environment, geography, landslides, and sustainability. Landslides, as
complex geomorphological phenomena, play a crucial role in shaping land-
scapes and pose significant risks to human societies worldwide. We explore the
geographical aspects of landslides, examining their spatial distribution using
high-resolution DEMs and the geomorphological factors influencing their occur-
rence. The chapter probes into the environmental determinants of landslide
susceptibility, including lithology, and hydrological processes. The impacts of
climate change on landslide dynamics are critically assessed using the lat-
est IPCC ARG projections. The chapter examines cutting-edge approaches in
landslide hazard assessment, including the integration of InSAR for ground
deformation monitoring, LiDAR for high-resolution topographic mapping, and
deep learning models such as convolutional neural networks for automated
landslide detection. The chapter concludes by identifying emerging research
directions, such as the application of UAV-based photogrammetry for rapid
landslide inventory mapping and the integration of landslide risk assessment
into sustainable development planning using multi-criteria decision analysis
techniques. This holistic approach aims to bridge the gap between scientific
understanding and practical implementation, fostering resilience and sustain-
ability in landslide-prone regions.
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