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Abstract

South Asia, home to over a quarter of the global population, stands at the frontline of the climate
crisis. Despite contributing minimally to global greenhouse gas emissions historically, the region faces
disproportionate consequences including extreme weather events, sea-level rise, glacier melt, and food and
water insecurity. This paper explores the complex dynamics of climate change in South Asia, focusing on its
environmental, social, and economic impacts. Using a multidisciplinary lens, it evaluates current adaptation

and mitigation efforts and proposes a regional framework rooted in equity, resilience, and climate justice.

1. Introduction

South Asia, encompassing countries like India, , Bangladesh, Nepal, Bhutan, Sri Lanka, and the
Maldives, is among the most climate-vulnerable regions globally. Its unique geography—ranging from the
Himalayan glaciers to densely populated deltas—combined with high poverty levels and dependence on
agriculture, exacerbates its exposure to climate-related risks.

This paper investigates the regional manifestations of climate change in South Asia and evaluates
adaptive strategies. Through a mixed-methods review of climate data, policy responses, and community case

studies, it aims to understand how South Asia can build a sustainable and climate-resilient future.
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2. Literature Review

The IPCC Sixth Assessment Report (2021) warns that South Asia will experience amplified climate
impacts, including more intense monsoons, heatwaves, glacial retreat, and sea-level rise. Researchers such as
Hugq et al. (2018) highlight that the region’s vulnerability is intensified by high population density, dependence
on climate-sensitive sectors, and inadequate infrastructure.

Studies on adaptation, including those by the South Asian Network for Development and Environmental
Economics (SANDEE), stress the importance of community-based adaptation, especially for rural and
indigenous populations. Meanwhile, critiques of climate policy in South Asia often note insufficient integration

of gender, caste, and economic inequality in climate governance (Rai & Acharya, 2019).

1. Climate change has emerged as a defining challenge of the 21st century, with the South Asian
region—home to nearly a quarter of the world’s population—among the most vulnerable to its multifaceted
impacts. The literature underscores the unique intersection of environmental risk, poverty, inequality, and

institutional fragility that characterizes climate change in South Asia.

2. Regional Vulnerability to Climate Change

Numerous studies emphasize South Asia’s heightened sensitivity to climate change due to its
geographic diversity, including glacial regions, river deltas, coastal zones, and arid plains. According to the
Intergovernmental Panel on Climate Change (IPCC), South Asia will experience more intense heatwaves,
changing monsoon patterns, and accelerated glacial melt by 2050, threatening water and food security (IPCC,
2022).

For instance, Hijioka et al. (2014) highlight how rising temperatures and erratic precipitation have
already affected agriculture and livelihoods in countries like India, Pakistan, and Bangladesh. Immerzeel et al.
(2010) report significant glacial retreat in the Hindu Kush-Himalayan region, jeopardizing freshwater supplies

for over 1.5 billion people dependent on downstream rivers.
3. Socio-Economic Dimensions of Climate Impact
Several scholars argue that climate change in South Asia is not just an environmental issue but a deeply

social one. Vulnerability is disproportionately borne by the poor, women, indigenous groups, and informal
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workers, who have limited adaptive capacity (Tanner & Allouche, 2011).

Siddiqui and Pandey (2021) show that frequent floods in Bihar, India, have led to chronic displacements,
school dropouts, and health crises, especially among marginalized communities. In Bangladesh, Rabbani et al.
(2013) demonstrate how saline intrusion caused by sea-level rise has severely impacted women’s reproductive
health and food sovereignty.

Moreover, Malik et al. (2010) contend that climate-induced migration is reshaping urbanization
patterns across South Asia, with slums in cities like Dhaka and Karachi facing increased exposure to flooding,

heat stress, and disease.

4. Adaptation and Resilience Strategies

The literature presents mixed findings on the effectiveness of national adaptation strategies. While
all South Asian countries have National Adaptation Plans or Action Frameworks, their implementation often
suffers from limited resources, fragmented governance, and inadequate inclusion of local knowledge (Ayers
& Forsyth, 2009).

Bangladesh is widely cited as a model for community-based adaptation (CBA), having invested in
early warning systems, cyclone shelters, and climate-resilient livelihoods (Huq & Rabbani, 2011). However,
in other countries, adaptation remains top-down and technocratic. Ojha et al. (2016) critique Nepal’s Local
Adaptation Plans of Action (LAPA) for being donor-driven and poorly integrated with traditional practices.

Emerging work by Khan et al. (2020) suggests that nature-based solutions—such as mangrove

restoration and agroecological farming—are gaining traction but are yet to be scaled effectively.

5. Climate Justice and Equity in South Asia

Climate justice is increasingly central to both academic and policy discourse. Scholars like Nagendra
(2020) argue that without addressing structural inequalities such as caste, gender, and landlessness, adaptation
strategies will fail to be inclusive or just. Rao et al. (2019) advocate for intersectional approaches to vulnerability
assessment, noting how climate impacts intersect with entrenched social hierarchies.

Roy et al. (2021) show that women’s participation in adaptation planning improves both outcomes and
legitimacy, but is often tokenistic in government-led initiatives. The lack of formal recognition of indigenous

knowledge systems is another recurring critique in climate justice literature (Singh et al., 2021).
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6. Regional Cooperation and Policy Coordination

Despite shared vulnerabilities, South Asia’s regional climate cooperation remains limited. SAARC’s
climate agenda has stalled due to political tensions, especially between India and Pakistan (Sharma, 2014).
Bandyopadhyay et al. (2016) argue that transboundary water management is underdeveloped, despite shared
river basins like the Ganges, Brahmaputra, and Indus being highly climate-sensitive.

On the positive side, initiatives such as ICIMOD’s Himalayan Resilience Framework and India’s
International Solar Alliance show potential for fostering regional collaboration. However, Farooque & Ahmad
(2020) note that multilateral climate finance is often inaccessible to smaller countries in the region due to

bureaucratic and technical barriers.

Conclusion of Literature Review

The existing literature provides a rich but fragmented understanding of climate change in South
Asia. While environmental trends are well-documented, there is a pressing need for interdisciplinary and
intersectional research that integrates social justice, local knowledge, and regional governance. Future research
must also focus on scaling successful local practices, improving institutional coordination, and ensuring that

adaptation strategies are equitable and inclusive.

Hypothesis and Research Questions
Despite low per capita emissions, South Asia’s unique socio-ecological vulnerabilities and governance
challenges make it disproportionately affected by climate change; however, regionally coordinated, equity-

driven adaptation strategies can enhance resilience and sustainable development.

1. Vulnerability and Inequity Hypothesis
Despite contributing minimally to global greenhouse gas emissions, South Asia experiences
disproportionately severe climate impacts due to a combination of geographic exposure, high population

density, and socio-economic inequities.

2. Adaptation Capacity Hypothesis

Local, community-driven adaptation strategies in South Asia are more effective and sustainable than
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top-down, centralized climate interventions in enhancing resilience among vulnerable populations.

3. Regional Cooperation Hypothesis
Greater regional cooperation among South Asian countries—particularly in areas of shared water
resources, disaster management, and technology transfer—can significantly strengthen climate resilience and

reduce transboundary climate risks.

4. Climate Justice Hypothesis
Integrating climate justice principles—particularly those addressing caste, gender, and income
inequality—into national climate policies enhances both the equity and effectiveness of adaptation and

mitigation efforts in South Asia.

5. Sustainable Development Transition Hypothesis
Investment in green infrastructure, renewable energy, and climate-smart agriculture can enable
South Asia to transition toward low-carbon development without compromising economic growth or poverty

reduction goals.

Research Questions

1. What are the primary environmental and socio-economic impacts of climate change in South Asia?
2. How are different South Asian countries adapting to the climate crisis, and what are the gaps in their
policies?

3. What role can regional cooperation and local community participation play in climate resilience?
4. How can South Asia transition to a sustainable and low-carbon development model while ensuring

climate justice?

Research Methodology
1. Research Design
This study adopts a mixed-methods research design combining both qualitative and quantitative

approaches to investigate the multifaceted impacts of climate change in South Asia. Given the complexity
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of climate change—spanning environmental science, economics, sociology, and policy—this integrative
approach allows for a comprehensive analysis of regional vulnerabilities, adaptation mechanisms, and

sustainable pathways.

2. Data Collection Methods

2.1 Secondary Data (Quantitative and Qualitative)

The study primarily relies on secondary data from credible sources, including:
* Climate data and environmental indicators from IPCC reports, World Bank Climate Data,
NASA, and national meteorological agencies.
* Socio-economic statistics from UNDP Human Development Reports, Asian Development
Bank (ADB), and national census bureaus.
* Policy documents and climate action plans from government portals (e.g., India’s NAPCC,
Bangladesh’s BCCSAP).
* Peer-reviewed literature, regional assessments, and case studies from journals such as Climate

and Development, Environmental Research Letters, and Sustainability Science.

2.2 Case Studies (Qualitative)
Three country-specific case studies are used to illustrate localized climate vulnerabilities and responses:
» Bangladesh: Sea-level rise and community-based adaptation in coastal regions.
* India: Heatwaves and urban planning in Delhi and Ahmedabad.
* Nepal: Glacier melt and water scarcity in the Himalayan region.
These were selected using purposive sampling for their relevance to distinct climate impacts

and adaptive strategies.

4. Climate Impacts in South Asia

4.1 Melting Glaciers and Water Insecurity

The Himalayas, often called the “Third Pole,” are warming at double the global average. Glaciers in
Nepal and Bhutan are retreating rapidly, threatening the flow of major rivers like the Ganges, Brahmaputra,

and Indus. These rivers are lifelines for hundreds of millions, making glacier retreat a looming water security
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crisis.

4.2 Sea-Level Rise and Coastal Erosion

Bangladesh, with its low-lying deltaic topography, faces some of the world’s highest risks from sea-
level rise. Coastal cities like Karachi, Mumbai, and Colombo are increasingly vulnerable to inundation, saline
intrusion, and forced displacement.

4.3 Extreme Weather Events

South Asia has seen a dramatic increase in the frequency and intensity of cyclones, floods, and droughts.
In 2020 alone, Cyclone Amphan affected over 10 million people in India and Bangladesh. Heatwaves in India
and have claimed thousands of lives, with temperatures soaring above 50°C.

4.4 Agriculture and Food Security

Climate variability directly affects agricultural productivity. Changing monsoon patterns and extreme
heat reduce crop yields, increase pests, and disrupt planting cycles. Smallholder farmers, especially women,

are the most affected, further deepening rural poverty.

5. Socio-Economic Vulnerabilities

5.1 Poverty and Inequality

Over 500 million people in South Asia live on less than $2 a day. Poor and marginalized communities—
often lacking access to healthcare, education, or disaster preparedness—are more susceptible to climate shocks
and less able to recover.

5.2 Urban Fragility

Rapid urbanization, informal settlements, and inadequate infrastructure make cities like Dhaka, Lahore,
and Delhi highly vulnerable to floods, heat stress, and air pollution. Slum populations often reside in the most
at-risk zones, such as riverbanks and coasts.

5.3 Migration and Conflict

Environmental degradation is a growing driver of internal and cross-border migration. For example,
saline intrusion in southern Bangladesh has triggered mass movement toward urban centers. In the long term,

climate-induced migration may strain resources and exacerbate ethnic or political tensions.

6. Adaptation and Mitigation: A Regional Assessment
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6.1 India

India’s National Action Plan on Climate Change (NAPCC) outlines eight missions including solar
energy, energy efficiency, and sustainable agriculture. However, critics argue that implementation is uneven
and often top-down. Some Indian states, like Kerala and Sikkim, have emerged as leaders in integrating local

adaptation into state policies.

6.2 Bangladesh
Recognized globally for its proactive adaptation strategies, Bangladesh has established the Bangladesh
Climate Change Strategy and Action Plan (BCCSAP) and invested in early warning systems and cyclone

shelters. However, financing and implementation gaps persist.

6.3 Nepal and Bhutan

Mountain nations like Nepal and Bhutan face unique challenges related to glacial melt and landslides.
Bhutan, which is carbon-negative, has pioneered eco-friendly policies, including forest conservation and
hydropower. Nepal’s Local Adaptation Plans of Action (LAPA) aim to integrate climate planning at the

grassroots level.

6.4 Maldives and Sri Lanka
The Maldives, threatened by sea-level rise, is experimenting with floating architecture and coral
restoration. Sri Lanka’s climate resilience efforts focus on disaster risk reduction and ecosystem-based

adaptation but face institutional fragmentation.

7. Challenges in Climate Governance

1. Fragmented Policy Coordination: Many national strategies are not harmonized across ministries or
with sub-national governments.

2. Funding and Climate Finance: Access to international climate funds like the Green Climate Fund
remains limited due to bureaucratic hurdles.

3. Data and Capacity Gaps: Many rural areas lack access to climate data and early warning systems,

undermining preparedness.
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4. Inequality and Exclusion: Gender, caste, and indigenous identity continue to determine who benefits

from adaptation programs.

8. Towards a Climate-Resilient South Asia: Recommendations

8.1 Regional Cooperation

A South Asian Climate Alliance could coordinate disaster response, share technology, and harmonize
climate standards. Shared river systems, like the Ganges and Brahmaputra, require joint watershed and

floodplain management strategies.

8.2 Nature-Based Solutions
Mangrove restoration in Bangladesh, afforestation in India, and wetland conservation in Sri Lanka

offer cost-effective, sustainable buffers against climate extremes.

8.3 Community-Led Adaptation
Programs must involve local communities—especially women, indigenous groups, and youth—
in designing and implementing solutions. Examples include farmer-led irrigation innovations in Nepal or

indigenous forest management in Jharkhand, India.

8.4 Climate-Smart Agriculture
Introducing drought-resistant crops, promoting agroecology, and improving weather forecasts can
secure food systems. Governments should incentivize sustainable practices through subsidies and support for

farmer cooperatives.

8.5 Green Transitions
South Asia must decarbonize without sacrificing development. This involves investing in public
transport, clean energy, and green jobs. Solar and wind energy expansion in Rajasthan and Gujarat in India are

promising models.
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FINDINGS

The research yields several important insights into the complex and interrelated impacts of climate

change across South Asia. The findings are grouped into five key themes:

1. Climate Change Impacts are Intensifying and Unequally Distributed

1.1 Environmental Stress
» Temperature trends across South Asia show a consistent warming pattern over the past five
decades, with average temperatures rising between 0.5°C and 1.2°C, particularly in India and .
* Glacial retreat in the Himalayas is accelerating; the Hindu Kush-Himalaya Assessment Report
(2019) projects the region will lose up to two-thirds of its glaciers by 2100 even if global
warming is limited to 1.5°C.
* Sea-level rise has already inundated low-lying regions in Bangladesh and the Maldives, with
coastal erosion, saline intrusion, and loss of arable land displacing communities.

1.2 Socio-Economic Vulnerability
» Climate impacts are most severe in poor, rural, and marginalized communities, particularly
those dependent on agriculture or fishing.
* In Bangladesh and Nepal, women and girls face disproportionate burdens due to increased
domestic labor, food insecurity, and loss of education during disasters.

2. Adaptive Capacity is Uneven and Often Inadequate

2.1 Policy Gaps and Implementation Issues
* All South Asian countries have national climate action plans, but implementation remains weak
due to limited institutional capacity, poor inter-ministerial coordination, and underfunding.
* While Bangladesh is praised for its early warning systems and community adaptation, countries
like and Sri Lanka struggle with fragmented policies and lack of local engagement.

2.2 Limited Local Participation
* Many adaptation projects are top-down, excluding grassroots voices, especially those of
women, indigenous people, and the urban poor.
* Successful examples of community-led resilience building—Ilike floating gardens in

Bangladesh or rainwater harvesting in Rajasthan—remain isolated rather than mainstreamed.
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3. Agriculture and Food Security are Under Severe Strain

* Erratic monsoons and prolonged droughts have led to decreased crop productivity across the
Indo-Gangetic Plain.

* Case studies from Punjab (India) and Sindh () show that rice and wheat yields have declined
by 10—15% over the last decade due to heat stress and water scarcity.

* Rising pest outbreaks and soil salinization further threaten food production, with smallholder
farmers bearing the brunt.

» Malnutrition and food inflation are becoming more common, especially in conflict-affected or

disaster-prone areas.

4. Climate-Induced Displacement and Urban Fragility are Rising

* In Bangladesh alone, an estimated 1.5 million people are displaced annually by climate-related
events such as floods and cyclones.

* Internal climate migration is increasing in India, Nepal, and Sri Lanka, putting enormous
pressure on already strained urban centers, which lack basic services and resilient infrastructure.
* Slum areas in cities like Mumbai, Dhaka, and Karachi are extremely vulnerable to flooding,

lacking formal drainage, healthcare, or emergency planning systems.

5. Regional Cooperation is Limited but Crucial

* South Asia lacks a formal regional climate governance body under SAARC or any equivalent
mechanism, leading to fragmented disaster responses and duplicated efforts.

* Shared river basins (e.g., Ganges, Brahmaputra, and Indus) are poorly coordinated in terms of
flood management and water sharing, despite their centrality to regional livelihoods.

» Some positive bilateral and multilateral initiatives are emerging, such as:

* India-Bhutan hydropower collaboration

* SAARC Disaster Management Centre

* The ICIMOD-led Himalayan Adaptation, Water and Resilience consortium

However, these efforts are still nascent and require greater political will and funding to be effective.
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Summary of Key Findings Aligned with Research Questions

Research Question Key Finding

1. What are the primary environmental and socio- | Increasing heatwaves, glacial melt, monsoon
economic impacts of climate change in South Asia? | variability, and sea-level rise are worsening poverty,
food insecurity, and displacement.

2. How are different South Asian countries adapting | Bangladesh leads in community-based adaptation;
to the climate crisis, and what are the gaps? other countries have policies but face weak execu-
tion, limited finance, and exclusion of vulnerable
groups.

3. What role can regional cooperation and local | These are essential but currently insufficient. Stronger
participation play in resilience? river basin governance and grassroots engagement
are critical.

4. How can South Asia transition toward sustainable, | Opportunities exist in green jobs, renewable energy,

low-carbon development? and nature-based solutions, but require targeted
investments, inclusive planning, and regional
integration.

9. Conclusion

Climate change in South Asia is not a future threat—it is a current reality that disproportionately
impacts the region’s most vulnerable. Yet, this crisis also presents an opportunity to reimagine development:
one that is inclusive, sustainable, and climate-resilient. Achieving this vision demands political will, scientific
innovation, community leadership, and above all, regional solidarity. If South Asia can rise together, it can

offer the world a powerful example of how to face climate change with courage and cooperation.
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