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Abstract: In the present study, an attempt was made to develop landslide hazard zonation map using various thematic maps such as 
precipitation, slope, geology, aspect, land cover, distance from road, lineament density, distance from river, elevation by using AHP and 
modified power method based AHP technique. Mapping performed using AHP and PM-AHP concluded that 32 and 15% of the total taluk area 
falls under highly risk zone in Saklespur. Results concluded that PM-AHP provided better results in mapping the highly risk zone covering an 
area of 85% of the landslide hit locations whereas using AHP technique only 57% of the landslide hit location falls under highly risk zone.

Keywords: Landslides, Analytical hierarchy process, Power Method, Disaster, Remote Sensing, GIS

N. Sreedevi and J. Karthikeyan*

School of Information Technology and Engineering, VIT, Vellore-632 014, Tamil Nadu, India
*E-mail: karjk2017@gmail.com

Geological, hydrological and atmospheric vicissitudes 

lead to calamitous destruction of flora and fauna, artificial 

constructions and fatalities resulting in socio economic 

disruption. Disaster events triggered by nature are 

inexorable but the rate of fatalities can be abridged by 

creating awareness among the people. Frequent occurrence 

of disasters events are recorded lately due to the 

incongruous enhancement accomplishments implemented 

by human life without considering earth natural system 

(Suresh and Yarrakula 2020a). Over 1 billion of people's life 

are critically affected by natural disasters during the past 2 

decades due to the deficiency of possessions, framework 

and preparedness systems (Watson et al 2007). Changes 

occurring in earth's atmosphere and modification of 

topography due to human activities result in various natural 

and manmade disasters (Suresh and Yarrakula 2018a, 

2019). Landslides are one among the various disasters that 

results in fatalities and loss of infrastructure and economy 

(Mata-Lima et al 2013). Among various natural disasters 

experienced within the Indian extent, one of the foremost 

hydrogeological hazardous event that distress major portion 

of India is landslides (Kapur 2005). Landslides are one of the 

most epoch-making hazards that have an impact on 

numerous locations of the subcontinent mainly during 

monsoon season (Senthilkumar et al 2017). Landslides are a 

natural process of earth's life cycle that hits the mountainous 

regions frequently during monsoon period (Suresh and 

Yarrakula 2020b). Landslides are failure of land mass down 

the slope affecting landscapes intimidating human life, flora, 

fauna and non-natural structures under unpredictable 

climatic and lithological conditions (Shirani and Pasandi 

2019). Being a natural disaster existing in mountainous 

provinces, landslides distresses communal and economic 

development, specifically in emerging provinces. Himalayan 

range in the northern and north-eastern of India and Western 

Ghats and Eastern Ghats in the southern part of India are 

highly prone to landslide events resulting in casualties and 

economical loss. Varying topography along Himalayas and 

Western Ghats in India hold an astonishing historical 

catastrophic landslide events over decades. 

MATERIAL AND METHODS

Saklespur is a hill station located along the Western 

Ghats at a mean sea level of about 956m, which is a tourist 

attraction spot well known for coffee, cardoman, pepper and 

areca plantations. Frequent landslides recorded in Saklespur 

had led to the damage of crop fields and for the villagers to 

migrate to rehabilitation camps. Figure 1 represents the 

location of the study area considered in the present study 

situated in 12.9442° N, 75.7866° E. Geology is utilised as a 

major layer for landslide vulnerability analysis and for the 

present study the geology layer of 1:50000 scale is obtained 

from Geological Survey of India (Fig. 2). Rainfall is a primary 

catalyst for landslides as most of the landslide in India are 

triggered by rainfall during the monsoon season. INSAT 3D 

HEM Rainfall data is collected from MOSDAC website for the 

period of 1  June 2019 to 31  August 2019 and the average of st st

the datasets are calculated and utilised in the present study 

(Fig. 3). Shuttle Radar Topography Mission Digital Elevation 

Model (SRTM DEM) of the study area is obtained from USGS 

earth explorer at a spatial resolution of 30m (Fig. 4). SRTM 

DEM obtained is utilised in obtaining the slope angle of the 
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