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Abstract: This study investigates the compounded vulnerabilities of India’s coastal regions to climate change, shaped by the intersecting 

forces of rapid urbanization, demographic transitions, and environmental degradation. With more than 250 million people residing along 

the country's extensive coastline, these regions are increasingly exposed to the impacts of rising sea levels, intensifying extreme weather 

events, and the progressive loss of critical ecosystems such as mangroves and coral reefs. The research centers on urban hubs including 

Mumbai, Chennai, and Kolkata, examining how unregulated urban expansion—particularly the proliferation of informal settlements—

exacerbates exposure to climate-related risks and strains existing infrastructure. Through a comprehensive review of recent scholarly 

literature, the study reveals that urban development in coastal areas has outpaced the growth of resilient infrastructure, leaving 

populations more vulnerable to environmental hazards. Migration toward urban coastal centers has led to densely populated, hazard-

prone settlements, intensifying socio-economic inequalities and limiting access to adaptive resources. The degradation of coastal 

ecosystems has undermined natural protective barriers, reduced biodiversity, and threatened the livelihoods of communities dependent on 

agriculture and fisheries. Furthermore, rising sea levels and coastal erosion endanger critical land, infrastructure, and food systems, 

particularly in states such as Kerala and Tamil Nadu. The increasing frequency and intensity of extreme weather events—especially 

cyclones—have had disproportionately severe impacts on marginalized groups, including women and children, further highlighting the 

intersection of environmental vulnerability and social inequity. The study identifies significant policy gaps in India’s current climate 

adaptation strategies and stresses the urgency of integrated responses that align sustainable urban planning with ecosystem restoration 

and disaster risk reduction. It argues for inclusive, region-specific approaches that strengthen the resilience of coastal populations while 

preserving vital environmental systems. The findings offer a foundational framework for the formulation of holistic and forward-looking 

climate adaptation and coastal management policies in India, aimed at mitigating the socio-economic and ecological consequences of 

climate change in these critical and increasingly vulnerable regions. 
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1. Introduction 
 

India’s extensive coastline, which spans over 7,500 

kilometres, is home to a significant portion of the nation’s 

population, providing vital economic and cultural resources. 

The country’s coastlines, extending along the Arabian Sea in 

the west and the Bay of Bengal in the east, support major 

ports, fishing industries, tourism, and agriculture (Roy et al., 

2023). As of recent estimates, nearly 35% of India’s 

population resides within 100 kilometres of the coast, with 

urban areas like Mumbai, Chennai, and Kolkata serving as 

hubs of economic activity and social infrastructure (Space 

Applications Centre et al., 2000). This growing concentration 

of population along coastal regions is largely driven by the 

economic opportunities these areas provide, as well as the 

accessibility afforded by improvements in infrastructure and 

transportation systems (Creel, 2021). In addition, climate 

conditions, such as moderate temperatures and access to 

water resources, make these regions attractive for settlement 

and development. 

 

However, this increasing population density along the coast 

has raised concerns about the vulnerability of these areas to 

climate change. Coastal regions, particularly those in India, 

are increasingly exposed to a range of climate-related risks, 

including rising sea levels, more frequent and severe 

cyclones, and shifting weather patterns. Studies have shown 

that climate change has already led to a rise in global sea 

levels, and this trend is expected to accelerate in the coming 

decades (Krishnan et al., 2020). The Indian Ministry of Earth 

Sciences (MoES) reported a 0.7°C rise in average temperature 

from 1901 to 2018, with projections indicating an additional 

increase of 4.4°C by the end of the 21st century, exacerbating 

the challenges faced by coastal regions (MoES, 2023). As 

temperatures rise, changes in monsoon patterns have also 

been observed, with a decrease in summer rainfall by 6% 

since 1951, contributing to unpredictable and more extreme 

weather events (Roy et al., 2023). 

 

The impact of climate change on India’s coastal regions is 

particularly concerning due to the compounded risks posed by 

sea level rise. Projections suggest that India’s eastern and 

western coasts, including areas like Tamil Nadu, Kerala, and 

West Bengal, will experience significant rises in sea levels 

over the coming decades (Rao et al., 2009). These shifts will 

result in coastal erosion, flooding, and land loss, threatening 

infrastructure, agriculture, and biodiversity. Furthermore, 

cyclonic storms, which have intensified in recent years due to 

climate change, pose a severe risk to coastal settlements 

(Nair, 2016). Coastal ecosystems, including wetlands and 

mangroves, are highly susceptible to changing water levels 
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and increased salinity, further jeopardizing the livelihoods of 

communities that depend on these ecosystems (Karim & 

Mimura, 2008). The growing urbanization of coastal cities, 

which often results in greater vulnerability to natural 

disasters, only amplifies these challenges (Schneider & Asch, 

2020). 

 

In light of these growing challenges, understanding the 

vulnerabilities of India’s coastal regions to climate change is 

critical for developing effective adaptation strategies. With 

increasing risks from rising sea levels, more intense storms, 

and unpredictable weather patterns, the need for 

comprehensive and sustainable strategies to protect both 

human populations and coastal ecosystems has never been 

more urgent. This research aims to explore the growing 

vulnerabilities of India’s coastal regions due to climate 

change, with a focus on the socio-economic impacts, 

particularly for the population living in these highly sensitive 

areas. 

 

2. Research Objective and Scope 
 

• Assess the Impact of Urbanization and Demographic 

Shifts on Climate Vulnerability: To analyse how rapid 

urbanization and migration to coastal regions contribute to 

the growing vulnerability of these areas to climate change, 

with a focus on infrastructure pressures, socio-economic 

disparities, and environmental degradation. 

• Evaluate the Environmental and Socio-Economic 

Consequences of Climate Change: To examine the 

specific risks posed by climate change in India’s coastal 

zones, including rising sea levels, extreme weather events, 

coastal erosion, and the degradation of ecosystems such as 

mangroves and coral reefs, and their impacts on local 

communities and livelihoods. 

• Propose Adaptation and Policy Recommendations: To 

identify and discuss strategies for climate adaptation in 

coastal regions, with an emphasis on integrated urban 

planning, ecosystem restoration, disaster risk 

management, and policy interventions that enhance 

resilience in vulnerable coastal communities. 

 

3. Methodology  
 

This study adopts a qualitative research approach, utilizing 

secondary data and scholarly articles to explore the 

compounded vulnerabilities of India’s coastal regions to 

climate change, urbanization, and demographic shifts. A 

comprehensive literature review was conducted to synthesize 

existing research on the impacts of climate change on India’s 

coastal zones, with particular emphasis on urbanization, 

demographic shifts, and environmental degradation. The 

review specifically focuses on the effects of rising sea levels, 

extreme weather events, and the degradation of critical 

ecosystems such as mangroves and coral reefs. Additionally, 

the study examines the socio-economic consequences of 

climate change, particularly on livelihoods dependent on 

agriculture, fisheries, and tourism. The conclusions are drawn 

from this synthesis of relevant literature, which highlights the 

interconnected challenges faced by coastal populations, 

particularly in urban centres like Mumbai, Chennai, and 

Kolkata. The review also underscores the urgent need for 

integrated adaptation strategies, including resilient 

infrastructure, ecosystem restoration, and disaster risk 

management, to enhance the resilience of vulnerable coastal 

communities. 

 

4. Analysis  
 

India’s coastal regions, home to over 250 million people and 

supporting diverse ecosystems and human activities, are 

ecologically and economically critical. However, the growing 

concentration of population in these areas has heightened 

their vulnerability to climate change. Approximately 35% of 

India's population resides within 100 kilometres of the 

coastline (Space Applications Centre et al., 2000), placing 

these regions at the intersection of urban expansion and 

environmental risk. The rapid urbanization, demographic 

shifts, and increasing frequency of extreme weather events 

exacerbate these vulnerabilities, threatening both the 

environment and socio-economic structures. This review 

synthesizes existing research on the impacts of climate 

change in India’s coastal zones, focusing on the effects of 

urbanization, demographic shifts, and climate change-related 

risks, including rising sea levels, extreme weather events, and 

ecosystem degradation. 

 

1) Urbanization and Climate Change Vulnerabilities 

Urbanization in India’s coastal regions, particularly in cities 

such as Mumbai, Chennai, and Kolkata, is occurring at an 

unprecedented rate due to the economic opportunities these 

areas offer, including access to ports, industries, fisheries, and 

agriculture. This rapid urban growth has led to significant 

pressure on both coastal infrastructure and ecosystems, 

exacerbating the vulnerability of these regions to climate 

change impacts. Bhatt and Shah (2022) highlight those 

informal settlements, often located in flood-prone areas, are 

particularly at risk due to their lack of resilient infrastructure 

and inadequate drainage systems. These vulnerabilities are 

further compounded by the concentration of large populations 

in these areas, making them more susceptible to 

environmental and socio-economic stresses, including 

flooding, heatwaves, and coastal erosion. 

 

As urban populations in these coastal cities continue to grow, 

the exposure to climate-related hazards increases, resulting in 

more severe consequences for both human livelihoods and 

urban infrastructure. The growing population density 

underscores the interrelationship between urbanization and 

vulnerability to climate change. Bhatt and Shah (2022) argue 

that integrated urban planning, combined with the 

development of climate-resilient infrastructure, is crucial to 

mitigating the risks associated with these demographic shifts. 

The increasing demand for urban development in coastal 

regions also leads to the overexploitation of marine and 

terrestrial resources, further intensifying environmental 

degradation (Creel, 2021). 

 

The demographic dynamics of India’s coastal regions are also 

undergoing significant changes, driven by substantial 

migration from rural areas to urban coastal hubs. Bhandari, 

Sagar, and Kumar (2021) explore how these demographic 

shifts, in combination with increasing climate risks, heighten 

the vulnerability of coastal populations. As urban populations 

concentrate in coastal cities, they encroach upon hazard-prone 

zones such as floodplains and reclaimed land, thus 
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exacerbating exposure to storm surges, sea-level rise, and 

other climate-related impacts. These shifts also deepen socio-

economic disparities, as marginalized communities—often 

the most vulnerable to climate change—lack the resources to 

adapt to or recover from extreme weather events. 

 

The rapid influx of people into coastal cities further strains 

public services, housing, and employment opportunities, 

creating a vicious cycle that amplifies both environmental and 

socio-economic vulnerabilities. Overcrowding increases the 

demand for essential services such as water, sanitation, and 

healthcare, while simultaneously contributing to 

environmental degradation. These pressures complicate 

efforts to manage climate risks effectively, necessitating 

comprehensive policy responses that address both 

demographic pressures and emerging climate challenges. 

Bhandari et al. (2021) emphasize the urgent need for policies 

promoting sustainable urban development and social 

protection measures to enhance resilience in these rapidly 

growing coastal regions. 

 

India’s coastal zones, already highly vulnerable to climate 

change, face significant risks from rising sea levels, coastal 

erosion, and extreme weather events, including cyclones and 

floods. Gangwar (2013) projects that sea levels along India’s 

coast could rise by as much as 32 cm by 2100, with regions 

like Tamil Nadu, Kerala, and West Bengal particularly 

susceptible due to their low-lying topographies. Coastal 

erosion, which affects 63% of Kerala’s coastline (Greeshma 

Mohan & Jairaj, 2014), exacerbates these vulnerabilities and 

threatens the livelihoods of millions who depend on 

agriculture, fisheries, and tourism. The loss of coastal land, 

compounded by damage to infrastructure, poses a severe 

threat to these communities, undermining their economic 

stability and food security. 

 

For rural coastal communities, the socio-economic 

consequences of sea-level rise and coastal erosion are 

especially dire. These communities, traditionally reliant on 

fisheries and agriculture, face growing challenges as shifting 

weather patterns and soil salinization reduce the productivity 

of once-viable agricultural land (Shyam et al., 2014). 

Moreover, the degradation of essential coastal ecosystems, 

such as mangroves, salt marshes, and coral reefs, undermines 

natural defences against storm surges and further diminishes 

the resources that sustain local livelihoods (Kuldeep, 2010). 

The loss of biodiversity, particularly in marine environments, 

jeopardizes food security and threatens the economic stability 

of coastal populations, creating a complex interplay between 

environmental degradation and socio-economic vulnerability 

(Shyam et al., 2014). 

 

To effectively address the interconnected challenges of 

demographic shifts and climate change impacts, it is essential 

to implement integrated, long-term strategies that focus on 

both adaptation and sustainable development in India’s 

coastal zones. This requires a comprehensive approach that 

incorporates sustainable urban planning, climate-resilient 

infrastructure, and socio-economic interventions to reduce 

vulnerability and enhance the resilience of coastal 

communities in the face of rapid urbanization and climate 

change. 

 

2) Climate Change and Ecosystem Degradation 

The impact of climate change on coastal ecosystems is both 

profound and multifaceted, leading to significant 

environmental, economic, and social consequences. One of 

the most visible effects of climate change is rising sea levels, 

which contribute to the salinization of soils, particularly in 

agricultural regions such as Kerala, India. Kerala, with its 

extensive rice and coconut cultivation, faces the direct 

repercussions of this phenomenon, as salinization diminishes 

crop productivity and threatens the livelihoods of farmers 

(Kuldeep, 2010). This environmental degradation is 

compounded by the loss of vital ecosystems such as 

mangroves, coral reefs, and coastal marshes, which play 

crucial roles in protecting coastal areas from storm surges and 

flooding (Shyam et al., 2014). Mangroves, in particular, are 

essential for coastal stabilization, reducing erosion and 

serving as habitats for fisheries, which are crucial to the 

livelihoods of coastal communities (Kathiresan & Rajendran, 

2022). However, the destruction of mangrove forests due to 

both human activities and climate change weakens these 

natural defences, exacerbating the vulnerability of coastal 

regions to sea-level rise and extreme weather events 

(Kathiresan & Rajendran, 2022). 

 

Similarly, coral reefs, which act as natural barriers against 

wave damage, are increasingly threatened by the phenomenon 

of coral bleaching, exacerbated by rising ocean temperatures. 

The degradation of coral reefs diminishes the resilience of 

coastal ecosystems and has far-reaching consequences for the 

local populations that depend on marine resources for 

sustenance and income (Singh & Sudhakar, 2021). 

Additionally, the depletion of marine biodiversity, driven by 

shifting migration patterns, warming ocean temperatures, and 

changes in salinity, has led to the declining availability of fish 

stocks. This disruption to marine ecosystems directly 

threatens the economic and food security of coastal 

communities, where fishing remains a primary source of 

income (Shyam et al., 2014). The combined degradation of 

these ecosystems results in economic instability, undermining 

the livelihoods of those reliant on marine and coastal 

resources (Kuldeep, 2010). 

 

To mitigate the risks posed by climate change and ecosystem 

degradation, it is crucial to implement strategies that focus on 

the restoration and protection of these critical coastal 

ecosystems. Active restoration efforts for mangroves and 

coral reefs, as well as the establishment of marine protected 

areas, are recommended to enhance the resilience of coastal 

communities and safeguard the essential ecosystem services 

they provide (Singh & Sudhakar, 2021). Without such efforts, 

the ongoing degradation of coastal ecosystems will continue 

to threaten both environmental stability and the livelihoods of 

those most vulnerable to climate impacts. 

 

3) Sea-Level Rise and its Impact on Coastal Areas 

Sea-level rise is one of the most pressing climate risks 

confronting coastal regions in India, with profound 

implications for the environment, economy, and society. Rao 

(2019) investigates the potential impacts of sea-level rise on 

India’s coastal areas, highlighting the vulnerability of regions 

such as the Sundarbans, the coastal plains of Tamil Nadu, and 

the Gujarat coastline. These areas face varying degrees of 

inundation, threatening agricultural land, settlements, and 

Paper ID: SR25530210736 DOI: https://dx.doi.org/10.21275/SR25530210736 83 

http://www.ijsr.net/


International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

Impact Factor 2024: 7.101 

Volume 14 Issue 6, June 2025 
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal 

www.ijsr.net 

infrastructure. The study emphasizes that the effects of rising 

sea levels will exacerbate the socio-economic vulnerabilities 

of coastal populations, particularly those whose livelihoods 

depend on coastal resources, such as agriculture and fisheries. 

Furthermore, the loss of biodiversity in wetlands and 

mangrove ecosystems, which are crucial for mitigating 

coastal flooding and supporting fisheries, is another 

significant consequence of rising sea levels (Rao, 2019). To 

address these challenges, the study advocates for long-term 

adaptation strategies, including the construction of coastal 

defence structures and the restoration of natural ecosystems 

like mangroves, which act as critical buffers against the 

impacts of sea-level rise. 

 

Certain regions of India, particularly Tamil Nadu, Kerala, and 

West Bengal, are especially vulnerable to the multifaceted 

impacts of climate change, including sea-level rise. Tamil 

Nadu, with its extensive coastline, faces dual threats from 

coastal erosion and inundation due to rising sea levels (Rao et 

al., 2009). Kerala, a densely populated state heavily reliant on 

fisheries and agriculture, is already experiencing habitat loss, 

coastal erosion, and shifting weather patterns, all of which 

contribute to its heightened vulnerability (Shyam et al., 2014). 

Similarly, West Bengal, particularly the Sundarbans delta, 

faces compounded risks from rising sea levels, salinity 

intrusion, and declining agricultural productivity, further 

jeopardizing the livelihoods of its population (Kuldeep, 

2010). These regions' dependence on coastal resources 

renders them particularly susceptible to the adverse effects of 

climate change, underscoring the need for targeted efforts 

focused on climate adaptation and resilience building. 

Collectively, the research underscores the urgency of 

implementing strategies to safeguard these vulnerable coastal 

regions and mitigate the socio-economic and environmental 

consequences of rising sea levels. 

 

4) Increased Frequency of Cyclones and Extreme 

Weather Events and its impact on Coastal 

Livelihoods 

The vulnerability of coastal populations in India is 

significantly heightened by the increasing frequency and 

intensity of extreme weather events, particularly cyclones, 

which have become more severe due to climate change. 

Hossain, Alam, and Rahman (2021) examine the impact of 

cyclonic events on coastal livelihoods, specifically in the Bay 

of Bengal, and note that these storms disrupt essential 

economic activities such as fishing and agriculture, which are 

the primary sources of income for many coastal communities. 

The study underscores the substantial economic losses, 

infrastructure damage, and displacement caused by these 

storms, particularly in states like Odisha, West Bengal, and 

Andhra Pradesh. The authors also highlight the 

disproportionate impact of cyclones on vulnerable groups, 

including women, children, and the elderly, who often have 

limited access to adaptive resources, further exacerbating 

socio-economic disparities (Hossain et al., 2021). 

 

The increasing intensity and frequency of cyclones is closely 

linked to rising ocean temperatures, which provide more 

energy for cyclonic activity, leading to more powerful and 

destructive storms (Gangwar, 2013). Nair (2016) documents 

the growing occurrence of cyclones and their devastating 

impacts on coastal settlements, including displacement, loss 

of life, and extensive damage to infrastructure. Furthermore, 

the intensification of storm surges, which cause seawater to 

encroach upon land, poses an additional threat to low-lying 

coastal regions, making them more susceptible to flooding 

and destruction (Karim & Mimura, 2008). Cities like Chennai 

and Kolkata have already experienced frequent flooding as a 

result of rising sea levels and intense rainfall, further 

compounding the challenges faced by these regions (Shyam 

et al., 2014). 

 

These extreme weather events not only strain local 

communities but also place immense pressure on disaster 

preparedness and response mechanisms. The increased 

frequency of heavy rainfall, flooding, and storm surges 

underscores the need for enhanced resilience in both coastal 

infrastructure and governance structures. Hossain et al. 

(2021) suggest that strengthening early warning systems and 

building community-based resilience frameworks are critical 

for mitigating the impacts of cyclones, particularly in rural 

and peri-urban coastal areas. The growing frequency of 

extreme weather events necessitates a comprehensive 

approach to disaster risk reduction, with a focus on adaptive 

strategies that can minimize damage and protect livelihoods 

in vulnerable coastal populations. 

 

5) Adaptation and Policy Interventions 

Given the increasing vulnerability of India’s coastal regions 

to climate change, there is an urgent need for comprehensive 

adaptation strategies that integrate environmental, social, and 

economic considerations. Several studies highlight the 

necessity of incorporating climate change adaptation 

measures into local development plans to mitigate the risks 

faced by these regions. For instance, the Kerala State Action 

Plan on Climate Change (2014) emphasizes the development 

of climate-resilient infrastructure, the protection of coastal 

ecosystems, and the promotion of sustainable livelihoods for 

vulnerable communities. Gangwar (2013) also underscores 

the need for proactive policies that address critical challenges 

related to land-use management, disaster preparedness, and 

ecosystem restoration in coastal areas. Effective adaptation 

strategies must therefore adopt a holistic approach that 

encompasses infrastructural development, ecosystem 

restoration, and community-based adaptation initiatives 

(Shyam et al., 2014). Furthermore, policy interventions 

should aim to reduce the exposure of coastal areas to climate-

related risks while enhancing the adaptive capacity of local 

populations through education, capacity-building, and 

livelihood diversification. 

 

The growing concentration of population in India’s coastal 

regions exacerbates the exposure and susceptibility of these 

communities to climate change risks. Rapid urbanization, 

demographic shifts, and the increasing frequency of extreme 

weather events have created a complex web of vulnerabilities 

that demand integrated solutions. The literature highlights the 

pressing need for adaptive strategies that include resilient 

infrastructure, ecosystem restoration, and the active inclusion 

of marginalized communities in decision-making processes. 

As such, policymakers must prioritize climate resilience in 

coastal urban planning and development to address the 

interconnected challenges of urbanization and climate 

change. Additionally, future research should focus on 

identifying region-specific risks and adaptation pathways, 
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with particular attention to the socio-economic dimensions of 

vulnerability. By emphasizing the socio-economic and 

environmental interlinkages, policy interventions can more 

effectively address the vulnerabilities of coastal communities 

and facilitate their transition toward climate resilience. 

 

5. Findings and Observations 
 

This study highlights the complex vulnerabilities of India’s 

coastal regions, where rapid urbanization, demographic 

shifts, and climate change create significant socio-economic 

and environmental challenges. Key findings include: 

1) Urbanization and Vulnerabilities: Coastal cities like 

Mumbai, Chennai, and Kolkata face increased climate 

risks due to rapid urban growth, especially in informal 

settlements. These areas are prone to flooding, 

heatwaves, and coastal erosion, with limited 

infrastructure and adaptation capacity (Bhatt & Shah, 

2022). 

2) Demographic Shifts and Inequality: Migration to coastal 

urban centres has concentrated populations in hazard-

prone areas, exacerbating exposure to climate risks. This 

has deepened socio-economic disparities, as 

marginalized groups lack resources for adaptation 

(Bhandari et al., 2021). 

3) Ecosystem Degradation: The loss of vital coastal 

ecosystems, particularly mangroves and coral reefs, 

weakens natural defences against storms and sea-level 

rise. This threatens livelihoods in the agriculture and 

fisheries sectors, with diminished biodiversity and 

disrupted fish stocks (Kathiresan & Rajendran, 2022; 

Singh & Sudhakar, 2021). 

4) Sea-Level Rise and Erosion: Rising sea levels, projected 

to increase by up to 32 cm by 2100, and coastal erosion 

threaten agricultural land, infrastructure, and settlements, 

especially in regions like Kerala and Tamil Nadu 

(Gangwar, 2013; Greeshma Mohan & Jairaj, 2014). 

Rural communities face risks to food security and 

livelihoods (Shyam et al., 2014). 

5) Extreme Weather Events: The increasing frequency and 

severity of cyclones disrupt vital economic activities like 

fishing and agriculture, causing displacement and 

economic losses. Vulnerable groups, including women 

and children, are disproportionately affected (Hossain et 

al., 2021; Karim & Mimura, 2008). 

6) Agriculture and Fisheries Impact: Climate change is 

undermining coastal agriculture and fisheries due to 

ecosystem degradation, soil salinization, and extreme 

weather events, threatening food security and livelihoods 

(Kuldeep, 2010; Shyam et al., 2014). 

7) Policy Gaps and Adaptation Needs: There are significant 

gaps in climate adaptation strategies. Integrated policies 

focusing on resilient infrastructure, ecosystem 

restoration, and community-based adaptation are 

urgently needed to enhance the resilience of coastal 

populations (Gangwar, 2013; Hossain et al., 2021). 

 

6. Conclusion 
 

India’s coastal regions are facing an escalating set of 

challenges due to the compounded effects of climate change, 

rapid urbanization, and demographic shifts. These coastal 

zones, which are home to a significant portion of the 

country’s population and a wide range of vital ecosystems, 

are increasingly vulnerable to rising sea levels, extreme 

weather events, and ecosystem degradation. The growing 

concentration of people in these areas, coupled with the 

overexploitation of resources, exacerbates the pressure on 

both natural environments and infrastructure, deepening 

socio-economic inequalities. 

 

Urbanization in coastal cities like Mumbai, Chennai, and 

Kolkata has amplified the region’s susceptibility to climate 

risks, with informal settlements in hazard-prone areas further 

heightening vulnerability. The influx of rural migrants to 

these cities, while offering economic opportunities, has 

strained public services, housing, and employment, creating a 

cycle of socio-economic challenges that reduces the resilience 

of coastal communities to climate change. Additionally, the 

degradation of critical coastal ecosystems—such as 

mangroves, coral reefs, and wetlands—has diminished the 

natural defences that protect coastal populations from the 

impacts of extreme weather and sea-level rise. 

 

The review also highlights the urgent need for comprehensive 

adaptation strategies that integrate both environmental and 

socio-economic dimensions. Sustainable urban planning, 

climate-resilient infrastructure, and effective disaster risk 

management are essential components of these strategies, 

ensuring that coastal communities can better cope with the 

challenges posed by climate change. Policy interventions 

must prioritize ecosystem restoration, strengthen early 

warning systems, and support marginalized communities in 

building adaptive capacity. 

 

To address the growing vulnerabilities of India’s coastal 

regions, a holistic, multi-disciplinary approach is required—

one that brings together environmental protection, socio-

economic development, and climate resilience. Moving 

forward, further research is needed to identify region-specific 

risks and adaptation pathways, enabling policymakers to 

develop targeted solutions that safeguard both the 

environment and the livelihoods of coastal populations. In 

this context, enhancing the resilience of India’s coastal 

regions is not only vital for the well-being of the affected 

communities but also for the broader environmental and 

economic sustainability of the country. 
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