
www.ijlra.com 

Volume 3 Issue 1 | March 2026 

 

ISSN: 2582-6433 

 

 

http://www.ijlra.com/


www.ijlra.com 

Volume 3 Issue 1 | March 2026 

 

ISSN: 2582-6433 

 

 

Page | 1390 
 

 

 

 

 

 

 

 

DISCLAIMER 

 

No part of this publication may be reproduced, stored, transmitted, or distributed in any form 

or by any means, whether electronic, mechanical, photocopying, recording, or otherwise, 

without prior written permission of the Managing Editor of the International Journal for Legal 

Research & Analysis (IJLRA). 

 

The views, opinions, interpretations, and conclusions expressed in the articles published in this 

journal are solely those of the respective authors. They do not necessarily reflect the views of 

the Editorial Board, Editors, Reviewers, Advisors, or the Publisher of IJLRA. 

 

Although every reasonable effort has been made to ensure the accuracy, authenticity, and 

proper citation of the content published in this journal, neither the Editorial Board nor IJLRA 

shall be held liable or responsible, in any manner whatsoever, for any loss, damage, or 

consequence arising from the use, reliance upon, or interpretation of the information contained 

in this publication. 

 

The content published herein is intended solely for academic and informational purposes and 

shall not be construed as legal advice or professional opinion. 

 

Copyright © International Journal for Legal Research & Analysis. 

All rights reserved. 

 

 

 

 

 

http://www.ijlra.com/


www.ijlra.com 

Volume 3 Issue 1 | March 2026 

 

ISSN: 2582-6433 

 

 

Page | 1391 
 

 

 

 

 

 

ABOUT US 

 

The International Journal for Legal Research & Analysis (IJLRA) (ISSN: 2582-6433) is a peer-

reviewed, academic, online journal published on a monthly basis. The journal aims to provide 

a comprehensive and interactive platform for the publication of original and high-quality legal 

research. 

 

IJLRA publishes Short Articles, Long Articles, Research Papers, Case Comments, Book 

Reviews, Essays, and interdisciplinary studies in the field of law and allied disciplines. The 

journal seeks to promote critical analysis and informed discourse on contemporary legal, social, 

and policy issues. 

 

The primary objective of IJLRA is to enhance academic engagement and scholarly dialogue 

among law students, researchers, academicians, legal professionals, and members of the Bar 

and Bench. The journal endeavours to establish itself as a credible and widely cited academic 

publication through the publication of original, well-researched, and analytically sound 

contributions. 

 

IJLRA welcomes submissions from all branches of law, provided the work is original, 

unpublished, and submitted in accordance with the prescribed submission guidelines. All 

manuscripts are subject to a rigorous peer-review process to ensure academic quality, 

originality, and relevance. 

 

Through its publications, the International Journal for Legal Research & Analysis aspires to 

contribute meaningfully to legal scholarship and the development of law as an instrument of 

justice and social progress. 

 

 

 

 

http://www.ijlra.com/


www.ijlra.com 

Volume 3 Issue 1 | March 2026 

 

ISSN: 2582-6433 

 

 

Page | 1392 
 

 

 

 

 

 

 

PUBLICATION ETHICS, COPYRIGHT & AUTHOR 

RESPONSIBILITY STATEMENT 

 

The International Journal for Legal Research and Analysis (IJLRA) is committed to upholding 

the highest standards of publication ethics and academic integrity. All manuscripts submitted 

to the journal must be original, unpublished, and free from plagiarism, data fabrication, 

falsification, or any form of unethical research or publication practice. Authors are solely 

responsible for the accuracy, originality, legality, and ethical compliance of their work and 

must ensure that all sources are properly cited and that necessary permissions for any third-

party copyrighted material have been duly obtained prior to submission. Copyright in all 

published articles vests with IJLRA, unless otherwise expressly stated, and authors grant the 

journal the irrevocable right to publish, reproduce, distribute, and archive their work in print 

and electronic formats. The views and opinions expressed in the articles are those of the authors 

alone and do not reflect the views of the Editors, Editorial Board, Reviewers, or Publisher. 

IJLRA shall not be liable for any loss, damage, claim, or legal consequence arising from the 

use, reliance upon, or interpretation of the content published. By submitting a manuscript, the 

author(s) agree to fully indemnify and hold harmless the journal, its Editor-in-Chief, Editors, 

Editorial Board, Reviewers, Advisors, Publisher, and Management against any claims, 

liabilities, or legal proceedings arising out of plagiarism, copyright infringement, defamation, 

breach of confidentiality, or violation of third-party rights. The journal reserves the absolute 

right to reject, withdraw, retract, or remove any manuscript or published article in case of 

ethical or legal violations, without incurring any liability. 

 

 

 

 

 

 

 

http://www.ijlra.com/


www.ijlra.com 

Volume 3 Issue 1 | March 2026 

 

ISSN: 2582-6433 

 

 

Page | 1393 
 

 

CLIMATE CHANGE AND MARINE ECOSYSTEMS IN 

KERALA: AN ECOLOGICAL AND LEGAL PERSPECTIVE 
 

AUTHORED BY - SANDRA SREENIVASAN,  

ARYA S & ANJANA AJAYAN 

LL.M in Maritime Law,  

Bharata Mata School of Legal Studies, Ernakulam, Kerala, India 

 

 

ABSTRACT 

Climate change represents one of the most critical environmental challenges confronting the 

modern world, affecting not only terrestrial but also marine and coastal ecosystems that support 

life, economy, and culture. Kerala, with its 590-kilometer coastline along the Arabian Sea, 

stands as one of India’s most climate-vulnerable states. Its marine ecosystems—comprising 

mangroves, coral reefs, estuaries, and coastal wetlands—are vital to the livelihoods of millions. 

However, sea-level rise, ocean acidification, and changing monsoon patterns have disrupted 

ecological balance and coastal economies. This paper provides a comprehensive analysis of 

how climate change affects Kerala’s marine ecosystems from ecological, socio-economic, and 

legal perspectives. It adopts a mixed-method approach combining doctrinal legal analysis with 

empirical fieldwork conducted in Ernakulam District. Findings reveal a sharp decline in fish 

stocks, erosion of coastlines, displacement of communities, and insufficient adaptation within 

India’s environmental legal framework. While India has a robust environmental regime under 

the Environment (Protection) Act, 1986 and the Coastal Regulation Zone (CRZ) Notification, 

2019, these instruments fail to adequately address climate-specific marine challenges. The 

study recommends reforms such as integrating climate adaptation into the CRZ framework, 

establishing a Coastal Resilience Authority, and enhancing community participation. Through 

an interdisciplinary approach, this paper argues that Kerala’s response to marine climate 

change must evolve from conservation to resilience-oriented legal governance. 
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INTRODUCTION 

Climate change has emerged as a multidimensional global crisis, influencing the atmosphere, 

oceans, and human livelihoods. The Intergovernmental Panel on Climate Change (IPCC) 

reports that global mean surface temperatures have increased by 1.1°C since pre-industrial 

times, leading to accelerated ice melting, ocean warming, and extreme weather events. For 

coastal states like Kerala, these climatic changes have grave consequences.1 Situated along the 

southwestern coast of India, Kerala’s maritime identity and economy depend heavily on marine 

resources and coastal ecosystems. The state’s fisheries sector alone sustains nearly one million 

people, contributing significantly to employment and food security. Yet, rising sea levels, 

unpredictable monsoons, and declining marine biodiversity threaten this foundation. Kerala’s 

vulnerability is intensified by rapid urbanization and unregulated tourism development, which 

degrade fragile coastal ecosystems such as mangroves, estuaries, and coral reefs. 

 

The legal dimension of this problem is equally pressing. Although India’s environmental 

laws— including the Environment (Protection) Act, 1986, and CRZ Notifications—provide 

regulatory mechanisms for coastal management, they do not explicitly incorporate climate 

adaptation measures. This paper seeks to fill this gap by analyzing how climate change is 

transforming Kerala’s marine ecosystems, assessing the adequacy of current legal instruments, 

and recommending reforms for sustainable coastal governance. The objectives include 

understanding the ecological and socio-economic impacts, evaluating institutional 

performance, and suggesting legal and policy measures to strengthen resilience.2 

 

This article is structured as follows: the literature review surveys major studies and theoretical 

models; the methodology section describes the mixed-method research approach; the analysis 

discusses ecological, social, and legal findings; and the conclusion provides policy 

recommendations for sustainable marine governance in Kerala. 

 

REVIEW OF LITERATURE AND THEORETICAL FRAMEWORK 

Marine ecosystems play a vital role in global climate regulation, carbon sequestration, and 

biodiversity preservation. The IPCC’s Sixth Assessment Report (2022) highlights that ocean 

                                                      
1 Intergovernmental Panel on Climate Change, Climate Change 2023: Synthesis Report: Contribution of Working 

Groups I, II and III to the Sixth Assessment Report of the IPCC (IPCC 2023). 
2 Government of Kerala, Department of Fisheries, Kerala Marine Fisheries Statistics (Department of Fisheries, 

Kerala). 
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acidification and rising temperatures pose existential threats to marine species. According to 

UNEP (2020), over 70% of the world’s coral reefs could disappear by 2050 if current warming 

trends continue. In the Indian context, studies by Biju Kumar (2023) and CMFRI (2023) reveal 

that Kerala’s fisheries productivity has declined by over 30% in the past decade due to climate 

variability. These findings illustrate how closely linked the ocean’s health is to local economies 

and food security. 

 

Theoretically, this study draws from the Greenhouse Effect Theory, which explains the 

heattrapping properties of atmospheric gases, and the Resilience Theory proposed by C.S. 

Holling, which emphasizes an ecosystem’s ability to absorb disturbance while maintaining 

functionality. Kerala’s coastal communities exhibit both resilience and vulnerability: they have 

centuries-old adaptive knowledge but limited institutional capacity to cope with rapid 

environmental changes. 

 

From a legal standpoint, environmental governance in India is grounded in principles such as 

the Precautionary Principle and the Polluter Pays Principle—first articulated in the landmark 

case M.C. Mehta v. Union of India (AIR 1988 SC 1037). Subsequent jurisprudence, including 

Marine Fins v. Union of India (AIR 2019 Ker 839), reiterated the need for sustainable marine 

resource management. However, enforcement remains weak, and the absence of 

climatespecific statutory provisions undermines adaptive capacity. 

 

Existing scholarship identifies critical gaps: fragmented institutional mandates, inadequate 

local participation, and insufficient data on marine climate change impacts. This study 

contributes to filling these gaps through field-based empirical insights combined with a legal 

analysis tailored to Kerala’s coastal realities. 

 

RESEARCH METHODOLOGY 

This research adopts a mixed-method approach, integrating doctrinal legal analysis with 

empirical fieldwork. The doctrinal component examines international conventions, national 

legislation, and case law relevant to marine environmental protection. The empirical 

component was conducted in three coastal zones of Ernakulam District—Vypin, Fort Kochi, 

and Kannamaly —which collectively represent the ecological and socio-economic dynamics 

of Kerala’s coast. 

 

http://www.ijlra.com/


www.ijlra.com 

Volume 3 Issue 1 | March 2026 

 

ISSN: 2582-6433 

 

 

Page | 1396 
 

 

A total of 82 respondents participated in the field survey, including fishermen, boat operators, 

and residents. A structured questionnaire was used to collect data on perceptions of climate 

change, ecological degradation, and legal awareness. In addition, semi-structured interviews 

provided qualitative insights into adaptation strategies and policy expectations. 

 

Quantitative data were analyzed using descriptive statistics to identify patterns in perception 

and livelihood impact, while qualitative data were coded thematically into ecological, social, 

and legal categories. Secondary data sources included reports from CMFRI, Kerala State 

Biodiversity Board, and IPCC publications. The study adheres to ethical standards, ensuring 

informed consent, confidentiality, and voluntary participation. 

 

ANALYSIS AND DISCUSSION 

Empirical analysis revealed that 90.4% of respondents acknowledged climate change as a 

major threat to Kerala’s coastal environment. Ecologically, respondents observed decreased 

fish availability, intensified erosion, and the loss of mangrove habitats. The CMFRI (2023) 

corroborates these findings, noting that sardine catches have declined by 40% since 2010. 

Additionally, coral bleaching events have been recorded in the Lakshadweep–Kerala belt, a 

direct indicator of ocean warming. 

 

Socio-economically, climate change has heightened vulnerability among coastal communities. 

Approximately 81% of fishermen reported reduced income and unpredictable fishing cycles. 

Displacement due to erosion—especially in Chellanam and Kannamaly—has forced families 

into temporary shelters. These developments align with UNDP’s (2019) classification of 

climateinduced migration as a rising humanitarian concern. 

 

From a legal and institutional perspective, the CRZ Notification, 2019, marks progress but 

remains inadequate. It lacks explicit adaptation strategies such as managed retreat, coastal 

buffer restoration, or climate-risk zoning. The Kerala Marine Fishing Regulation Act, 1980, 

similarly regulates fishing practices but fails to incorporate climate forecasting or habitat 

restoration mechanisms. Enforcement gaps persist due to jurisdictional overlaps among 

KSCZMA, the Pollution Control Board, and the Department of Fisheries. 

 

Judicial precedents have emphasized environmental stewardship but lack binding 

implementation frameworks. Constitutionally, Article 21 guarantees the right to life, 
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interpreted by the Supreme Court to include a clean and healthy environment. Articles 48A and 

51A(g) impose duties on the State and citizens to protect the environment. However, 

operationalizing these duties in climate governance requires stronger institutional mechanisms, 

data transparency, and community participation.3 

 

FINDINGS AND CONCLUSION 

The findings of this research demonstrate that climate change is rapidly transforming Kerala’s 

marine ecosystems, economy, and governance structures. Major conclusions include: 

1. Climate change has caused measurable ecological degradation, including coral 

bleaching, loss of mangroves, and declining fish populations. 

2. Socio-economic impacts include reduced livelihood opportunities, migration, and 

increased disaster vulnerability among coastal populations. 

3. Existing legal frameworks such as the EPA (1986) and CRZ (2019) are insufficiently 

adaptive to climate realities. 

4. Institutional fragmentation and weak inter-departmental coordination limit effective 

implementation of marine conservation laws. 

5. Community awareness is high, but participation in decision-making processes remains 

minimal. 

The study concludes that Kerala’s response to marine climate change must transition from 

reactive protection to proactive adaptation. This entails revising legal structures to include 

climate adaptation clauses, establishing a Kerala Coastal Resilience Authority, and integrating 

local knowledge systems into policymaking. By aligning state-level policies with international 

commitments under the Paris Agreement and SDG 14 (Life Below Water), Kerala can become 

a model for sustainable and climate-resilient coastal governance in India. 

 

POLICY SUGGESTIONS 

1. Amend the Coastal Regulation Zone (CRZ) Notification, 2019, to include climate 

adaptation and resilience mapping. 

2. Strengthen the Kerala Marine Fishing Regulation Act, 1980, with climate monitoring 

and species management tools. 

3. Establish a Kerala Coastal Resilience and Adaptation Authority (KCRA) for inter-

                                                      
3 Subhash Kumar v State of Bihar AIR 1991 SC 420 (holding that the right to life under Article 21 includes the 

right to enjoy pollution-free water and air). 

http://www.ijlra.com/


www.ijlra.com 

Volume 3 Issue 1 | March 2026 

 

ISSN: 2582-6433 

 

 

Page | 1398 
 

 

agency coordination. 

4. Implement community-based marine conservation initiatives that combine scientific 

and traditional knowledge. 

5. Recognize climate justice within the constitutional framework under Article 21. 

6. Introduce climate and marine law education in academic and professional programs. 

7. Promote international cooperation for technology transfer and sustainable fisheries 

management. 

8. Ensure gender-inclusive adaptation planning recognizing women’s roles in fisheries 

and coastal livelihoods. 
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