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Landslide Hazard Assessment & Mitigation
Introduction

“To understand mapping and hazard assessment techniques of landslides and protection against
landslide.”  

Subject Code : DML-502
Course Title: Landslide Hazard Assessment & Mitigation 

Introduction: Definition; Classification of landslides and mass movements, Overview of hazard assessment 
techniques on regional, semi-detail and detailed scales and their application for planning purposes; Terrain 

classification and mapping methods, use of RS and GIS. 
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Definition: Classification of landslides and mass movements
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 “Landslide” denotes the downward movement of earth/sediments/mass the influence of gravity. Since it is
the movement of mass it is also known as mass movements (in geology). Gravity is the primary driving force
for a landslide to occur, but there are other factors affecting slope stability that produce specific conditions
that make a slope prone to failure. In many cases, the landslide is triggered by a specific event (such as a
heavy rainfall, an earthquake, a slope cut to build a road, and many others), although this is not always
identifiable.

The material types are Rock, Earth, Soil, Mud and Debris, are defined as follows:
Rock: is “a hard or firm mass that was intact and in its natural place before the initiation of movement”.
Soil: is “an aggregate of solid particles, generally of minerals and rocks, that either was transported or was
formed by the weathering of rock in place.
Gases or liquids filling the pores of the soil form part of the soil”.
Earth: “describes material in which 80% or more of the particles are smaller than 2 mm, the upper limit of
sand-sized particles”.
Mud: “describes material in which 80% or more of the particles are smaller than 0.06 mm, the upper limit of
silt-sized particles”.
Debris: “contains a significant proportion of coarse material; 20% to 80% of the particles are larger than 2mm,
and the remainder is less than 2 mm”.

IntroductionIntroduction

What is a Landslide?
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 In traditional usage,
the term landslide
has at one time or
another been used
to cover almost all
forms of mass
movement of rocks
and regolith at the
Earth's surface. In
1978, geologist
David Varnes noted
this imprecise usage
and proposed a
new, much tighter
scheme for the
classification of
mass movements
and subsidence pro
cesses.[20]

Classification of landslides and mass movements Classification of landslides and mass movements 
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 In 1978, geologist David Varnes noted this imprecise
usage and proposed a new, much tighter scheme for the
classification of mass movements
and subsidence processes.[20] This scheme was later
modified by Cruden and Varnes in 1996,[21] and refined by
Hutchinson (1988),[22] Hungr et al. (2001),[23] and finally by
Hungr, Leroueil and Picarelli (2014).[4] The classification
resulting from the latest update is provided below.

• The material types used by the various schemes are Rock, 
Earth,

• Soil, Mud and Debris.
• The five kinematically distinct types of movement are 

described in the, sequence: - fall, - topple, - slide, -
spread, - flow.

Combining the two terms gives classifications such as: 
Rock fall, Rock topple, Debris slide, Debris flow, Earth
slide, Earth spread etc.
https://en.wikipedia.org/wiki/Landslide (Maintained by iRALL)
(Refer to the citations which are scientific articles)

Classification

Classification of landslides and mass 
movements 
Classification of landslides and mass 
movements 
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FallsFalls

The Landslide Handbook—A Guide to Understanding Landslides 
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RockfallRockfall

The Landslide Handbook—A Guide to Understanding Landslides 
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Rock toppleRock topple

The Landslide Handbook—A Guide to Understanding Landslides 
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Rotational slide: This is a slide in which the surface of
rupture is curved concavely upward and the slide movement is
roughly rotational about an axis that is parallel to the ground
Surface and transverse across the slide).

Translational slide: In this type of slide, the landslide 
mass moves along a roughly planar surface with little rotation or
backward tilting. A block slide is a translational slide in which the 
moving mass consists of a single unit or a few closely related 
units that move downslope as a relatively coherent mass

Classification of landslides and mass movements Classification of landslides and mass movements 
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SlidesSlides

The Landslide Handbook—A Guide to Understanding Landslides 
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SlidesSlides

The Landslide Handbook—A Guide to Understanding Landslides 
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The Landslide Handbook—A Guide to Understanding Landslides 
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SpreadsSpreads

The Landslide Handbook—A Guide to Understanding Landslides 
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Classification of landslides and mass movements Classification of landslides and mass movements 

A cluster of debris avalanches and debris flows of
January, 2010 in the Serrana Region of Brazil (Courtesy
of A.L. Coelho-Netto, Federal University of Rio de
Janeiro)

A debris flow drainage and fan in the Khumbu Valley, Nepal 
(Photo by O. Hungr)
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FlowsFlows

The Landslide Handbook—A Guide to Understanding Landslides 
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FlowsFlows

The Landslide Handbook—A Guide to Understanding Landslides 
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AvalanchesAvalanches

The Landslide Handbook—A Guide to Understanding Landslides 
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FlowsFlows

The Landslide Handbook—A Guide to Understanding Landslides 
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FlowsFlows

The Landslide Handbook—A Guide to Understanding Landslides 
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FlowsFlows

The Landslide Handbook—A Guide to Understanding Landslides 
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FlowsFlows

The Landslide Handbook—A Guide to Understanding Landslides 
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SummarySummary
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SummarySummary
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Thank you very much for your 
kind attention and time!

Thank you very much for your 
kind attention and time!

Question timeQuestion time


