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Landslide Hazard Assessment & Mitigation
DML – 502 Lecture - 3

“To understand the mechanisms, mapping, and hazard assessment techniques of landslides for disaster mitigation”  

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

Definition; overview of Hazard assessment techniques on regional, semi-detailed and detailed scales and 
their application for planning purposes; terrain classification and mapping methods, use of RS and GIS.
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Introduction

Terrain classification and mapping methods

Can. Geotech. J. 38: 911–923 (2001) 
© 2001 NRC Canada 911 DOI: 10.1139/cgj-38-5-91
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Terrain classification 

Case study - 3 Source, resolution, and metadata information

Wang et al., Landslides (2019) https://doi.org/10.1007/s10346-019-01187-7

Study area boundary, pre- and post-earthquake coverage map 
for PlanetScope satellite images, K-net seismic station locations 
used in the pulse like ground motion analysis.
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Terrain classification 
Case study - 3

Generalized geological map

(1:50,000) of the study area

showing faults, structures,

and major lithologic units

1. Conglomerate;

2. Altered conglomerate,

sandstone and mudstone

deposits;

3. Mudstone;

4. Sand and gravel;

5. Shale;

6. Sandy siltstone;

7. Sandstone, siltstone, and

conglomerate deposits;

8. Sandstone and siltstone

deposits

Wang et al., Landslides (2019) https://doi.org/10.1007/s10346-019-01187-7
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Terrain classification 

Case study - 3

Pre- and coseismic landslides in the study area along with the

location of major geological faults, the epicenter of the HEIE and

strong motion recording stations considered in this study. Major

geological faults were delineated from a 1:50000 geological map.

Wang et al., Landslides (2019) https://doi.org/10.1007/s10346-019-01187-7
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Terrain classification 
Case study - 3

Wang et al., Landslides (2019) https://doi.org/10.1007/s10346-019-01187-7

Aspect identifies the downslope direction of the maximum rate of change in value from each cell to its 
neighbors. It can be thought of as the slope direction. The values of each cell in the output raster indicate 
the compass direction that the surface faces at that location. It is measured clockwise in degrees from 0 
(due north) to 360 (again due north), coming full circle. Flat areas having no downslope direction are given 
a value of -1.
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Terrain classification 
Case study - 3

Wang et al., Landslides (2019) https://doi.org/10.1007/s10346-019-01187-7

•Slope is the rate of maximum change 
in z-value from each cell.
•The use of a z-factor is essential for 
correct slope calculations when the 
surface z units are expressed in units 
different from the ground x,y units.
•The range of values in the output 
depends on the type of measurement 
units.

• For degrees, the range of slope 
values is 0 to 90.

• For percent rise, the range is 0 
to essentially infinity. A flat 
surface is 0 percent, a 45 
degree surface is 100 percent, 
and as the surface becomes 
more vertical, the percent rise 
becomes increasingly larger. 
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Terrain classification 
Case study - 3

Wang et al., Landslides (2019) https://doi.org/10.1007/s10346-019-01187-7

The topographic wetness index (TWI), also known as the compound topographic index (CTI), is a steady state 
wetness index. It is commonly used to quantify topographic control on hydrological processes.[1] The index is a 
function of both the slope and the upstream contributing area per unit width orthogonal to the flow direction. The 
index was designed for hillslope catenas. Accumulation numbers in flat areas will be very large, so TWI will not be 
a relevant variable. The index is highly correlated with several soil attributes such as horizon depth, silt percentage, 
organic matter content, and phosphorus.[2] Methods of computing this index differ primarily in the way the upslope 
contributing area is calculated.

Science of The Total Environment Volume 757, 25 February 2021, 143785
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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


