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Abstract 

Most of the world’s near-coastal population (within 100 km of seashore) presently live in relatively densely-populated rural 
settlements and small to medium cities, rather than in large cities. There is a concentration of population near the coast, especially in 
areas below 20 m elevation (MSL), implying high exposure to coastal hazards. Trend analysis suggests population growth is going to 
be concentrated in small and medium sized cities through the first half of 21st century (Small and Nicholls, 2003). The people reside 
on sea shores are always challenged by natural calamities. The present paper aims to give a holistic vulnerability assessment 
framework, encompassing geophysical-socioeconomic factors in the Coastal Andhra. 
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Introduction 

Worldwide, coastal areas are considered to be very attractive for various reasons. According to the UN Atlas of the Oceans, it 
is estimated that nearly 50% of the people lives within 150km of coast line. Of that world’s ten most densely populated cities, nine are 
located on the coast. Of these, five are in Asia, of which two are located in India viz. Mumbai and Kolkata. The coastal areas are also 
highly disaster prone as they are exposed to a variety of natural hazards, both episodic and chronic. Episodic hazards include flooding 
due to heavy rain, cyclones, storm surges, earthquakes and tsunamis. Chronic hazards include coastal erosion and sea level rise (SLR). 
Asia is considered most vulnerable to hazards with a dense coastal population which is also socio-economically challenged and hence 
highly vulnerable to both episodic and chronic hazards. 

 
The study of natural hazards and its impact on mankind started with the development of Human Ecology, a sub discipline of 

Ecology that studies the relationship between human and their natural, social and built environments. Park and Burgess (1921) human 
ecology attempted to understand the interrelationship between the activities of human beings with the natural environment (Barrows, 
1923). A natural hazard is a threat of a naturally occurring event that will have a negative effect on people or the environment. The 
geophysical occurrences which caused damage to the population were considered as natural hazards. With passage of time, the 
property and social organization vulnerable to the impacts of extreme events expanded in complex ways (Burton et al., 1978). 

 
The aim of any vulnerability assessment is to estimate and quantify the vulnerability of any place or person for better 

understanding and suitable action to reduce vulnerability. Vulnerability can be expressed by constructing an index from a set of 
variables called indicators which represent various dimensions of vulnerability. Some of the major factors that influence social 
vulnerability include- lack of access to resources (information, knowledge, and technology), limited access to power and inadequate 
political representation, social capital-social networks and connections, beliefs and customs, housing standards, age, physically 
challenged persons; and quality of infrastructure (Cutter, 2001, Tierney et al., 2001, Putnam, 2000, Blaikie et al., 1994). 

 
Review of Related Literature 

Rao et al. (2008) studied the risk of eustatic sea-level rise due to global warming and assessed the vulnerability level of 
Andhra Pradesh (AP) coast using five physical variables, namely coastal geomorphology, coastal slope, shoreline change, mean spring 
tide range and significant wave height. A coastal vulnerability index (CVI) was prepared by integrating the differentially weighted 
rank values of the five variables, based on which the coastline is segmented into low, moderate, high and very high-risk categories. the 
study concluded that about 43% of the Andhra Pradesh coast is under very high-risk and 35% under high-risk if the sea level rises by 
0.6m displacing more than 1.29 million people living within 2.0m elevation in 282 villages in the region. 

 
Patnaik and Narayanan (2009) developed a vulnerability index and ranked the various coastal districts in the states of 

Orissa and AP for cyclones, storms and depressions in socioeconomic context by focusing on indicators that measure both the state of 
development of the region as well as its capacity to progress further. The analysis suggested that the clusters of districts of poor 
infrastructure and demographic development are also the regions of maximum vulnerability, therefore, climate change policies have to 
be integrated with sustainable development strategies in general, and poverty alleviation measures, in particular. 
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Nair and Bharat (2011) studied the relationship between the issues like sensitivity, exposure, impacts, adaptation capacity to 
vulnerability and stress the importance and need of vulnerability and adaptation assessment exercises. The top-down and bottom-up 
framework of vulnerability assessment (VA) were analysed, resulting in framing of the criteria for selection of the appropriate 
framework. 

 
Mukhopadhyay et al. (2012) reviewed various methodologies to assess the vulnerability of coastal areas viz. Common 

Methodology (CM), Synthesis and Upscaling of Sea Level Rise Vulnerability Assessment Studies (SURVAS), Dynamic Interactive 
Vulnerability Assessment (DIVA), CVI and CCHZ (Coastal Change Hazard Zone) and concluded that most of them consider only the 
physical parameters whereas vulnerability includes a human component. It was concluded that a holistic approach involving both 
physical and human component alone will lead to an accurate assessment of coastal vulnerability. 

 
Research Methodology 

The present study attempts to provide a holistic vulnerability assessment framework, encompassing geophysical, socio-
economic factors in Coastal Andhra. A comprehensive community socio-economic resilience would be done through close interaction 
with individuals and important representative groups of the target community, in addition to inputs from other important stakeholders. 
To understand and analyse the factors causing vulnerability at household and at community level and assist in drawing short term and 
long-term strategies and policies while prioritizing the interventions and locations based on the resources available. 

 
Socio-Economic Field Survey 

For conducting socio-economic resilience study, vast amount of data about the individual households, specific groups and 
community as a whole is required. Depending upon the objective of the study, resources and time availability, the quantum and extent 
of details to which the data need to be collected was decided. 

 
Data Source 

The main sources of data used for socio-economic resilience study are listed below: 1). Primary data from the field in terms 
of observations, structured recording of responses of important individuals and groups through techniques like focus group discussions 
(FGD), interviews with important stakeholders and detailed questionnaire-based household survey.  
2). Secondary data collected from various administrative and development agencies of the state and central government, national and 
international organisations, community organizations and NGOs. 
 
Sample and Design 
 Across the Costal Andhra which is the present study area 200 respondents were selected purposively through simple random 
sampling method. The simple statistical tools like frequency, averages and totals were used in the present work for analysis.  
 
Objectives of the Study 

 The main focus of this study is to develop a framework of vulnerability assessment for coastal hazards and developing a 
user-friendly web enabled DSS to assist policy makers to evolve effective strategy to enhance socio-economic resilience of the 
vulnerable coastal communities. The detailed objectives of the study include: 
1). To study socio-economic resilience of the identified vulnerable population. 
2). To develop a vulnerability assessment framework and a DSS for vulnerability assessment and, 
3). To delineate surges and to identify vulnerable habitations within the study area. 
 
Data Analysis 

In this study, some broad dimensions representing both Geo-physical and Social-economical aspects of vulnerability have 
been identified. The dimensions of household vulnerability have been further expressed by various sets of indicators, where each 
indicator is represented by either a variable or has been calculated based on set of variables. 

 
Demographic Vulnerability 

Demographic dimension of vulnerability is very important to identify vulnerable members of society who need extra 
attention. Table 2 gives the educational status of respondents in study area. 
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Table-1: Age wise Status of Respondents 
S.No. Habitational Change Frequency Percentage 
1 25-35 years 42 21 
2 36-45 years 107 53.5 
3 46-55 years 35 17.5 
4 56 and above years 16 8 
 Total 200 100 

 
The information displayed in this table shows that majority of the respondents were 107 (53.5%) 36-45 years of age, 

followed by 25-35 years 42(21%), 46-55 years 35(17.5%), and last 16(8%) of them age group of 56 and above years.  
 

Table-2: Education wise Status of Respondents 
S.No. Educational Status Frequency Percentage 
1 Illiterate 78 39 
2 Primary 54 27 
3 Higher Secondary 35 17.5 
4 Intermediate 20 10 
5 Degree and Others 13 6.5 
 Total 200 100 

 
The data given in this table shows that majority of the respondents were illiterates 78 (39%), followed by primary 54(27%), 

Higher Secondary 35(17.5%), Intermediate (10%) and last 13(6.5%) of them having Degree and Other type of education. 
 
The main cause of vulnerability is poor literacy and higher number of vulnerable members. The education department needs 

to drive for better school enrolment and minimize school dropouts. Coordinated efforts along with the NGOs could also be taken up to 
improve adult literacy in these habitations. 

 
Social Vulnerability 

Social vulnerability is an important component of overall vulnerability as it manifests the degree of coping capabilities of a 
society as a united group. Social vulnerability of the community has been taken as lack of ability of the community to work as a 
cohesive group in harmonious way in the event of a disaster with the available means at their disposal. 
 

Table-3: Religion wise Status of Respondents 
S.No. Religious Status Frequency Percentage 
1 Hindu 134 67 
2 Christian 33 16.5 
3 Muslim 14 7 
4 Others 19 9.5 
 Total 200 100 

 
The details given in this table shows that majority of the respondents were Hindus 134 (67%), followed by Christian 

33(16.5%), Muslim 14 (7%), and remaining 19 (9.5%) of them are others. 
 

Table-4: Community wise Status of Respondents 
S.No. Community Status Frequency Percentage 
1 Forward 18 9 
2 Backward 121 60.5 
3 Scheduled Caste 24 12 
4 Scheduled Tribe 37 18.5 
 Total 200 100 
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The information given in this table mentioned that majority of the respondents were belonging to Backward 121 (60.5%), 
followed by Scheduled Tribe 37(18.5%), Scheduled Caste 24 (12%), and rest least number of respondents were taken from Forward 
community 18 (9%). 

 
Families living in the study area have expressed their complete willingness to act on advance warning and move to safer 

place where as many households would respond to advance warning by moving to safe areas. In other habitations, people are generally 
unwilling to leave their houses for shelters in spite of early hazard warning. 

 
Table-5: Perception of Respondents on Habitational Change 
S.No. Habitational Change Frequency Percentage 
1 Willing to Change 31 15.5 
2 Un willing to Change 152 76 
3 Not Decided 17 8.5 
 Total 200 100 

 
The details given in this table shows that above three fourth of the respondents were152 (76%) un willing to change their 

habitation, followed by 31(15.5%) of them willing to change their habitation and last 17 (8.5%) of the respondents are not decided 
their opinion for habitational change. 

 
Safety Infrastructure Vulnerability 

Early information about the occurrence of a hazard may give time for the households to move from the danger zone to safety. 
Various tools available for predicting an imminent hazard coupled with proper means of communications such as TV, radio, 
newspaper and mobiles, help in the dissemination of warning to the public who can move to safe zones. Therefore, the availability of 
means of communication reduces the household’s risk. 

 
Table-6: Perception of Respondents on Various Communication tools 

S.No. Various Communication 
tools 

Frequency Percentage 

1 Tele Vision 62 31 
2 Radio 15 7.5 
3 News Paper 32 16 
4 Mobile 80 40 
5 Others 11 5.5 
 Total 200 100 

 
The data given in this table shows that majority of the respondents were 80 (40%) got early information about the occurrence 

of a hazard by Mobile, followed by Tele Vision 62(31%), News Paper 32(16%), Radio15 (7.5%) and last 11(5.5%) of them having 
information by other means of communication. Means of efficient communication such as phone, radio and TV before and during 
onset of a hazard play a significant role to alert and link the population. 

 
Safe emergency shelter to vulnerable population of the village before the hazard strikes would substantially reduce the risk. 

Temporary shelters suitable for the vulnerable population in these habitations need to be strengthened. Personal means of transport 
and connectivity to major roads improves mobility and swift evacuation when the hazard warning is received. 
 

Table-7: Perception of Respondents on Emergency Shelters 
S.No. Emergency Shelters Frequency Percentage 
1 Safe  120 60 
2 Temporary 57 28.5 
3 Un Safe 23 11.5 
 Total 200 100 
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The details given in this table shows that majority of the respondents were120 (60%) feels that emergency shelters are safe 
whereas 57 (28.5%) of them feels that emergency shelters are temporary and last 23(11.5%) of the respondents are feels that 
emergency shelters are unsafe. 

 
Similarly, household safety tools and assets such as ropes, tubes, saw, torch etc. play an important role in rescue operations 

and can help save lives. The availability of motorized vehicles (two-wheeler or three-wheeler) with the household not only increases 
the mobility of family but also helps in evacuation of vulnerable population in the event of a disaster. 

 
Table-8: Perception of Respondents on Safety Tools 

S.No. Safety Tools Frequency Percentage 
1 Ropes 20 10 
2 Tubes 17 8.5 
3 Saw 18 9 
4 Torch 22 11 
5 Vehicles 27 13.5 
6 Above all 96 48 
 Total 200 100 

 
The data mentioned in this table shows that majority of the respondents 96 (48%), said that above all safety tools in rescue 

operations during the disaster followed by primary 27 (13.5%), torch 22(11%), ropes 20(10%), saw 18 (9%) and last 17(8.5%) of the 
respondents’ opted tubes are safety tools. 

 
Physical Vulnerability 

 The type of house, whether Pucca or Kuchcha, along with its location has a marked influence on the vulnerability of the 
household apart from its access to basic infrastructure which enhances the resilience of the household. To assess the physical 
dimension of vulnerability, five broad indicators have been taken into consideration. These are type of house (whether Pucca or 
Kuchcha), the location of household (in low lying or flood prone zone), availability of drinking water and awareness about its safe use, 
access to electricity and also alternate sources of electricity and the status of sanitation facilities available with the household. 

 
Table-9: House wise Status of Respondents 

S.No. Habitational Status Frequency Percentage 
1 Pucca 39 19.5 
2 Kuchcha 35 17.5 
3 Government House 47 23.5 
4 Huts 79 39.5 
 Total 200 100 

 
The information given in this table mentioned that majority of the respondents were 79 (39.5%) still lived in huts, followed 

by Government House 47(18.5%), Pucca 39 (19.5%), and rest of respondents were 35 (17.5%) lived in kuchcha type habitations. Safe 
drinking water availability enhances the coping capacity of a household. More than half population have access to safe drinking water.  
Maximum households living in study area have access to electricity. However, there are no alternate sources of energy in all the 
habitations. Access to toilets is generally low in all the habitations. 

 
Livelihood Vulnerability 

Disaster causes loss of livelihood for the affected population. While the loss is temporary in most cases, in some cases there 
can be permanent loss of livelihood. The livelihood of almost all households in this study is fishing-based which can be undertaken 
only during fair weather. 
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Table-10: Occupational wise Status of Respondents 
S.No. Occupational Status Frequency Percentage 
1 Fishing 146 73 
2 Fishing Trade 21 10.5 
3 Self-Employed 15 7.5 
4 Allied Trades 18 9 
 Total 200 100 

 
The data given in this table shows that an overwhelming majority of the respondents were 146 (73%) involved in fishing as 

their occupation, followed by fishing trade 21(10.5%), allied trades 18(9%) and least number of respondents were 15 (7.5%) self-
employed. Further, fishing activities are suspended in anticipation of the occurrence of a coastal hazard (such as cyclone) causing loss 
of livelihood till the return of normalcy.  

 
Table-11: Monthly Working Status of Respondents 

S.No. Work Status Frequency Percentage 
1 5-7 Days 104 52 
2 8-10 Days 47 23.5 
3 11-13Days 30 15 
4 14 and above 19 9.5 
 Total 200 100 

 
The details mentioned in this table shows that half of the above respondents were 104 (52%) having work for 5-7 Days, 

followed by 47(23.5%) of them having work for 8-10 Days, 30 (15%) of them having work for 11-13Days, and rest of respondents 
were 19 (9.5%) having work for 14 and above days. During the event of disaster most of the respondents is willing to take up 
temporary alternate employment offered by administration as relief and restoration work to compensate earnings. On this count the 
population may not face much suffering due to loss of livelihood during and after a disaster. 

 
Economic Vulnerability 

Economic factors affect the financial capabilities of the population to tide over the economic setback caused due to a disaster, 
and thus have an impact on the coping capacity. Economic status of the household has a significant impact on its resilience and 
economic well-being improves the coping capacity of households. 

 
Table-12: Income Status of Individuals in the Study Area 

S.No. Income Level Frequency Percentage 
1 Up to 24,000 25 12.5 
2 24,000 to 35,000        42 21 
3 35,000 to 50,000 34 17 
4 50,000 to1,00,000 99 49.5 
 Total 200 100 

 
The information given in this table mentioned that an overwhelming nearly half of the respondents were 99 (49.5%) getting 

income Rs. 50,000 to1,00,000 per annum, followed by Rs.24,000 to 35,000. 42 (21%), Rs. 35,000 to 50,000. 34(17%) and last 
category of respondents were 25 (12.5%) getting income up to Rs. 24,000 per annum. 

 
Table-13: Mode of Marketing of Fish 

S.No. Type of Sale Frequency Percentage 
1 Middle man 100 50 
2 Retail sale 31 15.5 
3 Whole Sale 23 11.5 
4 Street Vendor 46 23 
 Total 200 100 
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The data given in this table shows that exactly half of the respondents were 100 (50%) marketing fish to middle man, 
followed by street vendors 46(23%), retail sale 31(15.5%) and least number of respondents were 23 (11.5%) marketing fish by whole 
sale. 

 
Natural Vulnerability 

The Natural vulnerability of the habitation is a measure of its hazard risk exposure, in degree as well as in extent. With 
respect to the severity of hazards i.e., cyclones, coastal flooding, storm surges etc. all the habitations fall in the very severe to safe 
category. The shoreline in the study area is in the stable to high accretion zone. Therefore, all of the habitations are safe from the 
danger of coastal erosion. 

 
Table-14: Type of Risk for Respondents 

S.No. Type of Risk Frequency Percentage  
1 Cyclones 110 55 
2 Floods 20 10 
3 Storm surges 37 18.5 
4 Erosion 33 16.5 
 Total 200 100 

 
The details mentioned in this table shows that half of the above respondents were 110 (55%) having risk from cyclones, 

followed by 37(18.5%) of them affected by storm surges, 33 (16.5%) of them suffered from erosion, and rest of respondents were 20 
(10%) having risk from floods. 

 
Table-15: Risk of Hazard 

S.No. Risk of Hazard Frequency Percentage 
1 Severity of hazard 77 38.5% 
2 Frequency of hazard 45 22.5% 
3 Hazard prone area 44 22% 
4 Moderate 18 9% 
5 Safe 16 8% 
 Total 200 100 

 
The data given in this table shows that majority of the respondents were 77 (38.5%) perceived that Severity of hazard, 

followed by Frequency of hazard 45(22.5%), Hazard prone area 44(22%), moderate 18 (9%) and last 16(8%) of them said that safe. 
Both the frequency and severity of the hazard in the study area is in severe to very severe category. This calls for a very efficient early 
hazard warning system to be put in place in all the habitations and also to adequately sensitize the population to be aware of the risk 
and the precautionary measures to be taken when the hazards strike. 

 
Table-16: Awareness of Hazard 

S.No. Awareness of Hazard Frequency Percentage 
1 By government 39 19.5 
2 By NGOs 24 12 
3 By Media 105 52.5 
4 By Friends and Relatives 22 11 
5 Others 10 5 
 Total 200 100 

 
The information mentioned in this table shows that half of the above respondents were 105 (52.5%) having awareness by 

media, followed by 39(19.5%) of them aware by government, 24 (12%) of them aware by NGOs, 22 (11%) of them aware by Friends 
and Relatives and remaining of the respondents were 10 (5%) having awareness by others. 
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Findings and Conclusion 
This study was undertaken to identify and assess the current risks from climate change and perceived vulnerability of the 

coastal stretch of Andhra, to draw a framework for vulnerability assessment and to develop a decision support tool. Majority of the 
household have insured their productive assets, mainly fishing assets, so as to sustain their livelihood in the event of their assets 
getting lost or damaged during calamity. The very significant finding of the study is that to reduce respondents’ vulnerability, 
diversification of means of livelihood, insurance and strengthening of credit systems are required.  

 
The study resulted in identification and prioritization of vulnerable households within a coastal habitation to storm surge 

flooding and erosion risks. The results of household vulnerability generated the public awareness for increased participation in disaster 
preparedness and mitigation plan. This study provides inputs to reduce vulnerability of coastal communities, enhance their livelihood 
security, preserving the coastal ecosystem and ensuring sustainable coastal development. 
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