


Socio-Economic Impacts of Natural Disasters on Farming Communities in Cuddalore District, Tamil Nadu
ABSTRACT
[bookmark: _GoBack]	Natural disasters severely threaten agricultural systems in the coastal regions of Tamil Nadu, where floods, cyclones, droughts and seawater intrusion frequently disrupt farming activities. The present study, conducted in the Keerapalayam block of Cuddalore district, aimed to analyze the socio-economic profile of farmers and assess their perceptions of the impacts of natural disasters on agriculture and livelihoods. Data were collected from 120 randomly selected farmers using a structured interview schedule. Results indicated that most respondents were older, small-scale farmers with medium income and education levels, and agriculture as their primary occupation. Respondents perceived natural disasters to cause extensive crop damage, soil erosion, water scarcity and loss of farm income highlighting severe impacts on crop production, land, water and socio-economic stability. The findings emphasize the need for climate-resilient agricultural practices, improved extension services, efficient soil and water management, and farmer-centric insurance mechanisms. Strengthening institutional support, promoting livelihood diversification and enhancing community-based disaster preparedness are essential for building adaptive capacity among coastal farmers. The study contributes to the growing body of evidence on climate risk perception and offers policy insights for sustainable and disaster-resilient agricultural development.
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1. INTRODUCTION
	Agriculture is the backbone of the Indian economy, providing direct livelihood to nearly half of the population and contributing significantly to food security and rural employment. Despite its importance, the sector is highly vulnerable to climatic variations and natural disasters due to its strong dependence on weather, water and ecological resources. Natural disasters such as cyclones, floods, droughts and tsunamis have become recurrent phenomena in India, causing widespread damage to crops, livestock and rural infrastructure. The Food and Agriculture Organization (FAO) (2015) estimated that almost 25 per cent of disaster-related damages in developing countries occur in the agriculture sector, with floods and storms contributing to more than 80 per cent of crop losses. In India, the coastal states, particularly Tamil Nadu, remain highly susceptible to these hazards due to their geographical setting and exposure to cyclonic activity in the Bay of Bengal. Each year, extreme climatic events undermine agricultural productivity, disrupt livelihood systems and exacerbate rural poverty. Farmers with small holdings and limited resources often bear the brunt of these calamities, as their capacity to absorb shocks and adapt to risks is constrained by low income, inadequate institutional support and limited awareness of mitigation practices.
	Tamil Nadu, with its long coastal stretch of 1,076 kilometers, is classified among the most disaster-prone states in India. The state has experienced repeated natural disasters such as the Indian Ocean tsunami in 2004, Cyclone Thane in 2011, Cyclone Gaja in 2018 and Cyclone Nivar in 2020, each leaving a trail of agricultural and livelihood losses. Within Tamil Nadu, Cuddalore district is among the worst affected due to its low-lying topography and proximity to the Bay of Bengal. The district’s farmers, primarily dependent on paddy, sugarcane, groundnut and cashew cultivation, face repeated disruptions caused by flooding, saltwater intrusion and wind damage. Beyond the physical damage to crops and land resources, disasters also impose significant socio-economic burdens such as declining farm income, reduced employment opportunities, migration and psychological stress. Studies have shown that farmers in such vulnerable regions adopt short-term coping strategies like borrowing, distress sales of assets, or migration but lack sustainable resilience-building mechanisms. Hence, understanding the profile characteristics of these farmers and analyzing their perceptions of disaster impacts is essential for designing appropriate extension strategies, government policies and community-based adaptation measures.
	Despite the growing frequency and intensity of natural disasters, empirical evidence on how farmers perceive these events and how their socio-economic profiles shape their vulnerability remains limited, particularly in Tamil Nadu’s coastal belts. Previous research has highlighted the role of factors such as age, education, farm size, income and extension contact in determining farmers’ resilience and adaptive behaviour (Zaman, 2023; Joshi et al., 2025). However, localized studies that capture the lived experiences of farmers in disaster-prone areas like Cuddalore are scarce. Moreover, most disaster studies tend to focus on immediate physical damages, while long-term socio-economic consequences and farmers’ perceptions remain underexplored. Addressing this gap, the present study was undertaken with two specific objectives: (i) to study the profile characteristics of farmers affected by natural disasters in Cuddalore district and (ii) to assess the impact of natural disasters as perceived by these farmers. By linking farmers’ socio-economic traits with their perception of disaster impacts, the study aims to provide insights into the vulnerabilities faced by coastal farming communities and suggest pathways for building resilience through targeted extension interventions and policy support.
2. METHODOLOGY
	The present study was carried out in Cuddalore district of Tamil Nadu, one of the most disaster-prone coastal regions frequently affected by cyclones, floods, droughts and tsunamis. Among the ten taluks of the district, Keerapalayam block was purposively selected for investigation as it recorded the maximum extent of crop damage during Cyclone Burevi. A total of 120 farmers were selected as respondents using a simple random sampling technique to ensure representativeness of the affected farming population. Primary data were collected through a well-structured and pre-tested interview schedule, which was designed based on the objectives of the study and reviewed by subject matter experts for content validity. Field data collection was carried out through personal interviews, as most respondents had limited literacy levels, ensuring that questions were explained clearly in the local Tamil language to avoid misinterpretation. The research design was cross-sectional in nature, as data were collected at a single point of time, but care was taken to capture the cumulative experiences of farmers across multiple disasters over the past two decades. The data were systematically organized and analyzed using frequency and per centage were computed to summarize findings. 
3. RESULTS AND DISCUSSIONS
3.1. Profile characteristics of farmers affected by natural disasters in Cuddalore district
	The socio-economic and psychological profile of the respondents provides important insights into their vulnerability to natural disasters and their capacity to cope with and adapt to such shocks. The results presented in Table 1.
Table 1. Distribution of respondents according to their profile characteristics (n = 120)
	S. No.
	Category
	Sub-category
	Frequency
	Per centage (%)

	1.
	Age
	Young
	21
	17.50

	
	
	Middle
	36
	30.00

	
	
	Old
	63
	52.50

	2.
	Educational status
	Illiterate
	22
	18.33

	
	
	Primary education
	25
	20.83

	
	
	Middle education
	34
	28.34

	
	
	Higher secondary education
	25
	20.83

	
	
	Collegiate education
	14
	11.67

	3.
	Occupational status
	Agriculture as primary occupation
	90
	75.00

	
	
	Agriculture as secondary occupation
	30
	25.00

	4.
	Farm size
	Marginal
	40
	33.33

	
	
	Small
	60
	50.00

	
	
	Big
	20
	16.67

	5.
	Farming experience
	Low
	33
	27.50

	
	
	Medium
	39
	32.50

	
	
	High
	48
	40.00

	6.
	Annual income
	Low
	30
	25.00

	
	
	Medium
	59
	49.17

	
	
	High
	31
	25.83

	7.
	Social participation
	Low
	19
	15.83

	
	
	Medium
	60
	50.00

	
	
	High
	41
	34.17

	8.
	Extension agency contact
	Low
	22
	18.33

	
	
	Medium
	58
	48.33

	
	
	High
	40
	33.34

	9.
	Mass media exposure
	Low
	27
	22.50

	
	
	Medium
	63
	52.50

	
	
	High
	30
	25.00

	10.
	Innovativeness
	Low
	36
	30.00

	
	
	Medium
	64
	53.34

	
	
	High
	20
	16.66

	11.
	Risk orientation
	Low
	25
	20.83

	
	
	Medium
	73
	60.84

	
	
	High
	22
	18.33

	12.
	Scientific orientation
	Low
	17
	14.16

	
	
	Medium
	66
	55.00

	
	
	High
	37
	30.84

	13.
	Decision-making ability
	Low
	21
	17.50

	
	
	Medium
	68
	56.67

	
	
	High
	31
	25.83


	The results shows that the majority of the respondents belonged to the old age category (52.50%), followed by middle-aged farmers (30.00%), while only 17.50 per cent were young farmers. This distribution indicates that farming in the study area is dominated by older individuals, with limited participation from younger generations. Similar findings have been reported by (Kumar et al., 2012), who noted that youth often migrate to urban areas in search of better employment opportunities, leaving behind the aged population to continue farming. The predominance of older farmers may hinder the adoption of modern adaptation strategies, as younger farmers are generally considered more innovative, receptive to technology and risk-oriented. Therefore, the ageing farming population increases vulnerability to natural disasters, as older farmers may rely on traditional practices and show reluctance in adopting climate-resilient innovations.
	Educational status showed that 28.34 per cent of respondents had middle school education, followed by 20.83 per cent each with primary and higher secondary education, while 18.33 per cent were illiterate and only 11.67 per cent had collegiate education. The relatively low level of formal education in the study area suggests that literacy and skill development remain limited, thereby constraining farmers’ ability to access and interpret scientific information, disaster forecasts and government schemes. Previous studies (Rao, 2020) emphasized that education plays a critical role in enhancing farmers’ adaptive capacity, as it improves awareness, decision-making and adoption of scientific measures. The predominance of respondents with middle-level education highlights the need for targeted training programs and awareness campaigns that use simple language and practical demonstrations to effectively communicate disaster preparedness strategies.
	Occupational status indicated that three-fourths (75.00%) of the respondents practiced agriculture as their primary occupation, while the remaining 25.00 per cent pursued agriculture as a secondary occupation. This reflects the high dependence on agriculture for livelihood in Cuddalore district, a factor that exacerbates vulnerability during natural disasters. Farmers who are fully dependent on agriculture have limited fallback options when disasters strike, resulting in higher economic insecurity. On the other hand, those with secondary occupations such as wage labor, petty trade, or animal husbandry may have relatively better resilience, as they diversify their income sources. Farm size distribution revealed that 50.00 per cent of farmers were smallholders, 33.33 per cent marginal and only 16.67 per cent large farmers. The dominance of small and marginal farmers reflects the fragmented landholding pattern of Tamil Nadu agriculture, which restricts economies of scale and reduces the capacity for investment in protective irrigation, crop insurance, or resilient farming technologies. As noted by FAO (2015), small and marginal farmers are disproportionately vulnerable to disasters due to their low asset base, lack of irrigation infrastructure and dependence on monsoonal rains.
	Farming experience showed that 40.00 per cent of respondents had high experience (>25 years), 32.50 per cent had medium and 27.50 per cent had low experience. While greater farming experience may contribute to indigenous knowledge and coping strategies, it does not necessarily translate into resilience against unprecedented climate shocks. Experienced farmers may rely more on traditional methods and may be hesitant to adopt modern adaptation practices. Annual income distribution showed that nearly half of the respondents (49.17%) were in the medium-income group, followed by 25.83 per cent in the high-income group and 25.00 per cent in the low-income group. Income is a crucial determinant of adaptive capacity, as higher income enables investment in protective measures such as irrigation pumps, crop insurance, or diversification into livestock and horticulture. However, the prevalence of medium and low-income categories underscores the limited financial resources available to most farmers in the study area, increasing their susceptibility to losses during disasters.
	In terms of social participation, half of the respondents (50.00%) had medium levels, while 34.17 per cent had high and 15.83 per cent had low social participation. Social participation plays a vital role in disaster preparedness, as farmers with stronger community linkages are more likely to access timely information, participate in collective action and receive support during crises. Studies by (Lambert et al., 2021) highlighted that high social capital strengthens adaptive capacity by fostering cooperation and resource sharing during disasters. Similarly, extension agency contact was found to be medium among 48.33 per cent of respondents, high in 33.34 per cent and low in 18.33 per cent. Extension services provide critical information about crop protection, risk reduction and insurance schemes. The fact that a significant proportion of farmers had only medium or low contact suggests a gap in effective outreach by extension systems, which must be bridged through regular visits, farmer field schools and ICT-enabled advisories.
	Mass media exposure was reported to be medium among 52.50 per cent of respondents, high in 25.00 per cent and low in 22.50 per cent. Access to radio, television, newspapers and mobile-based advisories enables farmers to obtain timely weather forecasts, early warning signals and disaster preparedness measures. However, the reliance on traditional mass media rather than modern digital platforms reflects the limited technological penetration in rural areas. With respect to psychological variables, innovativeness was medium in 53.34 per cent of respondents, low in 30.00 per cent and high in only 16.66 per cent. This indicates that while farmers are moderately receptive to new ideas, only a small proportion exhibit high innovativeness, which could restrict the large-scale adoption of climate-smart practices. Risk orientation was medium in 60.84 per cent, low in 20.83 per cent and high in 18.33 per cent, suggesting that most farmers are moderately willing to take risks but may still prefer conventional practices over uncertain innovations. Scientific orientation also followed a similar pattern, with 55.00 per cent medium, 30.84 per cent high and 14.16 per cent low, implying that while a considerable number of farmers recognize the importance of scientific practices, a large proportion remain moderate users. Decision-making ability was medium in 56.67 per cent, high in 25.83 per cent and low in 17.50 per cent, reflecting that while farmers generally make sound judgments, uncertainties during disaster situations may affect their confidence and effectiveness.
	Overall, the analysis of the profile characteristics reveals that farmers in Cuddalore district are socio-economically vulnerable due to small farm sizes, medium income levels and limited extension contact, while psychological traits such as moderate innovativeness, risk orientation and decision-making ability further constrain their adaptive capacity. These findings are consistent with earlier studies (Rakesh & Narang, 2016; Joshi et al., 2025) which highlighted that socio-economic and psychological factors jointly determine resilience against disasters. The results suggest that interventions aimed at strengthening extension outreach, enhancing awareness through mass media, improving access to formal education and training and promoting farmer-to-farmer knowledge exchange could substantially improve the adaptive capacity of coastal farmers. Special focus should also be given to youth engagement in agriculture, as their energy, risk-taking ability and innovativeness are critical to driving long-term resilience in disaster-prone areas.
3.2. Impact of natural disasters as perceived by the farmers 
	The impact of natural disasters is categorised into following specific components based on the response from the respondents. These components include crop production, land resource, water resource and socio-economic impact.  
3.2.1. Crop production 
	Natural disaster is clearly recognized as a major threat to agricultural systems. Due to floods, drought, cyclones, heavy and unseasonal rains and salt water intrusion are likely to affect the crop. Hence, an attempt was made to assess the respondents perceived impact of natural disasters on crop production is presented in Table 2.
Table 2. Distribution of respondents according to their perceived impact of natural disasters on crop production   (n=120)
	Sl.No.
	Indicators
	Number
	Per cent

	1.
	Crop damage
	105
	87.50

	2.
	Increased use of new varieties to overcome flooding and drought
	97
	80.83

	3.
	Crop quality affected
	86
	71.66

	4.
	Change in crop growing season
	77
	64.16

	5.
	Continuous crop failure
	65
	54.16


	From Table 2, it could be observed that majority of the respondents (87.50%) of the respondents had perceived that the damaging of crops has increased due to the impact of natural disaster like flood and cyclone followed by increased use of new varieties (80.83%) to overcome flooding and drought condition, quality of the crop to be affected (71.66%), change in crop growing season (64.16%) due to unseasonal rainfall and continuous crop failure (54.16%).Flood and cyclones makes land unsuitable for agricultural production until water recede leads to damaging the crops in that area.  Hence, natural disasters on crop production are a serious threat to crop ecosystems. The study area is frequently vulnerable to floods and cyclones. Due to erratic rainfall in quantity and distribution, the cropping area is often subjected to flash floods which results in crop damage, along with unexpected rainfall would have adversely affected the crop growing seasons. Frequent cyclone, uneven distribution of rainfall increases the risk in crop production among the farmers in Cuddalore district. The findings of the results are align with the study of (Lambert, 2021).
3.2.2. Land resource 
	The findings pertinent to the respondents perceived impact of natural disasters on land resource is presented in Table 3.
Table 3. Distribution of respondents according to their perceived impact of natural disaster on land resource (n=120)
	Sl.No.
	Indicators
	Number
	Per cent

	1.
	Soil erosion has increased
	88
	73.33

	2.
	Decrease in soil water holding capacity
	82
	68.33

	3.
	Reduction in soil nutrients
	75
	62.50

	4.
	Increase in soil salinity
	67
	55.83

	5.
	Loss of fertile soil due to upper layer being washed away
	58
	48.33


	From Table 3, it could be observed that majority of the respondents (73.33%) of the respondents had perceived that the soil erosion has increased due to the impact of natural disaster, followed by decrease in soil water holding capacity (68.33%), reduction in soil nutrients (62.50%), increase in soil salinity (55.83%) and loss of fertile soil due to upper layer being washed away (48.33%). Most of the respondents have perceived   increased soil erosion due to floods and also it causes reduction in soil nutrients as the major impact due to disaster. Study area has been exposed to various adverse climatic conditions like flood, drought and sea water intrusion, massive quantity of sea water that inundated the agricultural fields and stood for few days due to poor drainage it leads to increase in soil salinity. Salt water intrusion leads to decline the soil quality. Leaching the soil with good quality water would improve the quality of such a salt affected soils. The findings are align with the study of (Matlakala et al., 2021).
3.2.3. Water resource 
	The findings pertinent to the respondents perceived impact of natural disaster on water resource is presented in Table 4.
Table 4. Distribution of respondents according to their perceived impact of natural disasters on water resource (n=120)
	Sl.No.
	Indicators
	Number
	Per cent

	1.
	Water scarcity
	92
	76.66

	2.
	Depletion of ground water
	86
	71.66

	3.
	Deterioration of water nutrients
	75
	62.50

	4.
	Increase in water salinity
	67
	55.83

	5.
	Contamination of water ponds with sea water and deposits
	62
	51.66


	From Table 4,  it could be observed that majority of the respondents (76.66%) had perceived that water scarcity was the major threat due to the impact of natural disaster, followed by depletion of ground water (71.66%), deterioration of water nutrients (62.50%), increase in water salinity (55.83%) and contamination of water ponds with sea water and deposits (51.66%). Low level of rainfall with prolonged drought occurred in this area and low ground water potential leads to high water scarcity. Excess amount of salinity in irrigation water is a serious threat to crop production. Rise in sea level and intrusion of sea water leads to increase in salinity which leads to deterioration of water nutrients. Similar results have been identified by the studies of (Mehar et al., 2016).
3.2.4. Socio-economic impact 
	The perceived impact of natural disaster affects the family income, life style, credit mobilization which further leads to unemployment, migration and conflicts etc. The data was collected and the findings are presented in Table 5.
Table 5. Distribution of respondents according to their perceived impact of natural disaster on socio-economic impact (n=120)
	Sl.No.
	Indicators
	Number
	Per cent

	1.
	Loss of income from farm
	106
	88.33

	2.
	Reduction in crop yield
	98
	81.66

	3.
	Uncertainty in employment
	89
	74.17

	4.
	Decrease in standard of living
	85
	70.83

	5.
	Issue of migration
	67
	55.83


	It could be seen from Table 5, that majority (88.33%) of the respondents had perceived that income from farm reduced due to the impact of natural disaster followed by reduction in crop yield (81.66%), uncertainty in employment (74.17%), decrease in standard of living (70.83%) and migration issue (55.83%).Occurrence of frequent cyclones and drought which leads to reduction in yield, income and uncertainty in employment due to natural disasters. Hence, it could be understood that the respondents had perceived that natural disaster has reduced the crop yield and income of the farming community. The findings of the results are align with the study of (Rana et al., 2018).
5. CONCLUSION
	The study revealed that natural disasters exert severe and multidimensional impacts on the farming community of Cuddalore district, affecting crop production, land resources, water availability and socio-economic conditions. Farmers perceived crop damage, soil erosion, water scarcity, income loss and uncertainty in employment as the most critical consequences of disasters such as floods, cyclones and droughts. The predominance of small and marginal farmers with medium levels of income, education and extension contact further amplifies their vulnerability and limits their adaptive capacity. These findings underscore the urgent need for location-specific interventions that combine technological solutions like salt-tolerant crop varieties and soil conservation practices with institutional support mechanisms such as crop insurance, credit facilities and effective extension services. Strengthening farmer awareness, promoting livelihood diversification and building strong community-based disaster management systems will be essential to enhance resilience and ensure sustainable agricultural livelihoods in disaster-prone coastal regions.
4. RECOMMENDATIONS
	Based on the findings of the study, it is recommended that a comprehensive and integrated approach be adopted to minimize the adverse impacts of natural disasters on farming communities in Cuddalore district. Priority should be given to promoting climate-resilient agricultural practices such as the adoption of short-duration and salt-tolerant crop varieties, strengthening soil and water conservation measures and encouraging crop diversification to reduce production risks. Institutional interventions including timely crop insurance, credit support and compensation mechanisms must be made more accessible and farmer-friendly to cushion economic losses. Strengthening extension services through regular field visits, farmer field schools and ICT-enabled advisories will enhance farmers’ knowledge of disaster preparedness and adaptive strategies. Water management practices such as rainwater harvesting, micro-irrigation and conjunctive use of surface and groundwater should be scaled up to address water scarcity and salinity problems. At the community level, building strong farmer organizations and disaster response groups will enhance collective resilience, while targeted training programs focusing on youth and women can ensure wider participation in adaptive initiatives. Policymakers should also prioritize livelihood diversification and social safety nets to reduce socio-economic vulnerability and improve long-term resilience of coastal farming households.
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