
Author’s Accepted Manuscript

A spatially explicit method for identification of
vulnerable hotspots of Odisha, India from potential
cyclones

Jublee Mazumdar, Saikat Kumar Paul

PII: S2212-4209(17)30326-6
DOI: https://doi.org/10.1016/j.ijdrr.2017.11.001
Reference: IJDRR707

To appear in: International Journal of Disaster Risk Reduction

Received date: 8 March 2017
Revised date: 29 October 2017
Accepted date: 1 November 2017

Cite this article as: Jublee Mazumdar and Saikat Kumar Paul, A spatially explicit
method for identification of vulnerable hotspots of Odisha, India from potential
c y c l o n e s , International Journal of Disaster Risk Reduction,
https://doi.org/10.1016/j.ijdrr.2017.11.001

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/ijdr

http://www.elsevier.com/locate/ijdr
https://doi.org/10.1016/j.ijdrr.2017.11.001
https://doi.org/10.1016/j.ijdrr.2017.11.001


1 

 

A spatially explicit method for identification of vulnerable 
hotspots of Odisha, India from potential cyclones 

Jublee Mazumdar1 and Saikat Kumar Paul1 

Department of Architecture and Regional Planning, Indian Institute of Technology, Kharagpur-721302, West 
Bengal, India 

jublee.dse@gmail.com 

jublee@iitkgp.ac.in 

*Correspondence author. 

Abstract 

Anticipating future vulnerability to natural hazards requires assessment of present scenario 
of risk. In this context, identification of susceptible factors and its spatial mapping is 
essential for evaluation of vulnerable hotspots. The present study assesses societal 
elements (socioeconomic and infrastructural) of vulnerability from potential cyclones for 
administrative blocks (units) of Odisha. Principal component analysis was used for reduction 
of a large number of variables into few indicative factors of vulnerability. Factor scores were 
mapped, and proximity analysis ascertains highly vulnerable blocks located in contiguity to 
coast. Additionally, spatial analysis was done using Moran’s I and Getis-Ord Gi* to identify 
hotspots of vulnerability. Results reveal a substantial spatial variation in the distribution of 
vulnerable factors over space. The exploratory spatial analysis shown in this paper is an 
attempt to study societal attributes of vulnerability at a block level administrative unit in the 
Indian context. Further, this method could be used by local authorities to identify existing 
vulnerable blocks and prepare them to cope with potential hazard threats. 

Keywords: Cyclones, hotspot, indices, principal component analysis, spatial mapping, 

vulnerability 

 

1. Introduction 

Extreme climatic events are threatening coastal regions around the world, thereby 

increasing the vulnerability of these areas. Disasters occur when the population at risk 

comes in harm’s way. In various vulnerability studies, disasters are considered as a product 

of social differences and hazard events [5, 26, 41, 56, 72]. They are dependent on exposure 

to hazard as well as social characteristics of that place [3, 16, 26]. A significant challenge for 
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