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Abstract: Each year floods triggered by heavy monsoon rains have displaced millions of people in India, Nepal and Bangladesh in the north 
and Kerala in south. Vulnerability helps us to find the degree to which the area is susceptible to flooding. In this study flood vulnerability 
mapping was done for Devikulam and Udumbanchola taluks of Idukki district in Kerala state. The factor taken for this study are land use, 
drainage density, lineament density, soil, slope, rainfall, geology and geomorphology. Thematic maps of these factors were prepared from 
satellite images and field data using ARCGIS 10.5. Frequency ratio model and Dempster Shafer Theory were used to map the vulnerability of 
flood in the taluks of Idukki district. The flood vulnerability map of the region was divided in to low, medium, high and very high vulnerable area 
by using both the models. The results of the models were validated using the past flood occurred locations. 24.92% of the study area falls under 
very high flood susceptibility region and 25.75% of the area falls under high flood susceptibility region. Frequency ratio provided 75% 
prediction accuracy and Dempster Shafer Theory showed higher prediction accuracy (80%). These results obtained can be used for the 
planning and management of the areas vulnerable to floods and prevent flood-induced damage. 
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The flood is an inevitable phenomenon which occurs 

over a period displacing millions of people every year. During 

a heavy rainfall event, the flood plain as well as its 

surrounding area is covered by the water which rises above 

the normal bed. This mainly occurs due to the rapid increase 

in the amount of flow discharge in a river (Ahmed 2013). 

Flood hazard can be classified in to primary hazards that 

occur due to contact with water, secondary effects that occur 

because of the flooding. The hazards have many aspects like 

structural and erosion damage, contamination of food and 

water, disruption of socio-economic activity, communication, 

loss of life and property (Ellakkia 2020). India embraces flood 

event during every monsoon period and suffers from 

irrecoverable damages. India is considered as one of the 

worst flood affected country. Kerala receives heavy rainfall 

during the monsoon which causes flooding in the local 

region. On 16 August 2018, kerala was severely flooded due 

to unusually high rainfall during the monsoon season and 35 

out of 54 dams had to be opened due to heavy rainfall, 

flooding local low-lying areas. Over 483 people died and 

about a million were excavated. Idukki is one of the districts in 

kerala which receives high rainfall during the monsoon. 

Idukki received about 129.80 mm rainfall. It was estimated 

that 161 properties including houses were buried under 

landslides and 400 houses were completely destroyed. 

Devikulam and Udumbanchola taluks are the worst affected 

taluks in Idukki district.Hence assessing the probability of 

flooding and susceptibility of Kerala to flood hazard has 

become a vital part of development and planning. The 

purpose of this research work is to identify the flood 

vulnerable area in Devikulam and Udumbanchola taluks of 

Idukki district. In natural hazard modelling different 

qualitative or quantitative approaches are used. Different 

researchers had used different ecological modelling 

approaches to map the vulnerability of flood prone areas 

such as frequency ratio (  et al 201 ), support vector 5Tehrany

machine (Tehrany et al 201 ), artificial neural network (Vijay 8

et al 2016) and fuzzy analytical hierarchy process (Pratibha 

et al 2018). This study aims to generate accurate flood 

vulnerability mapping using frequency ratio and Dempster 

Shafer model. 

MATERIAL AND METHODS

Study area: Kerala is a southern state of Indian located in the 

southwestern Malabar Coast. The study areas of this 

research work are Devikulam and Udumbanchola taluks, 

Idukki District, Kerala. Both the taluks are the worst affected 

taluks by the flood and is located between North latitudes 

9º16' 30” and 10º21'00”, East longitudes 76º 38' 00” and 

77º24'30”. Both the taluk has a notably diverse flora and 

fauna. The base map for the study area is extracted from the 

topo sheet map obtained from Survey of India (Fig. 1).


