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ABSTRACT 

Debris lows, particularly those involvine eranular materials, pose signilicant natural hazards in 
e Himalayan region of India. This review synthesizes current knowledge on the mechanical 

Denavior of granular debris Ilows and evaluates the multifaceted causes leading to landslides in 

this ecologically sensitive and geologically dynamic area. We explore the physical properties of 
granular debris, such as particle sire distribution, shape, and malerial composition, and discuss 
Iiow these characteristics inlluence the flow behavior and susceptibility to landslides. Human 

uves, including delorestation. construction, land use changes, and climatic factors such as 

intense rainall and rapid snowmel, are examined to understand their compounding effecis on 
landslide frequency and severity. The review also addresses other natural and man-made factors 

contributing to the destabilization of slopes. Additionally, this paper highlighls innovative and 
traditional landslide risk reduction measures, focusing on engineering solutions and community 
Dased apPproaches adapted to the unique challenges of the Himalayan terrain. Preventive strategies 
SuCh as slope stabilization, early warning systems, and policy interventions are discussed to 

provide a comprehensive overview of mitigating these destructive events' impact. By integrating 
geotechnical engineering, environmental science, and disaster risk management studies, this 

review oflers actionable insights for researchers, practitioners, and policymakers engaged in 
enhancing landslide resilience in the Himalayan region. 

Keywords: Granular Debris Flow; Himalayan Geohazards; Slope Stability; Landslide Mitigation 

5 

user
Highlight



{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

