International Journal of Innovations & Research Analysis (IJIRA)
e-ISSN :2583-0295, Impact Factor: (Cosmos 7.662 & I20R 5.105), Volume 06, No. 01(1II), January- March, 2026, pp 120-126

Urban Expansion and Ecological Fragility: Regulating Cities within
Eco-Sensitive Zones

Shubhangi Nirwan®

Research Scholar, Faculty of Law, Pacific Academy of Higher Education and Research University, Udaipur,
Rajasthan, India.

"Corresponding Author: shubhangin062@gmail.com

Citation: Nirwan, S. (2026). Urban Expansion and Ecological Fragility: Regulating Cities within Eco-Sensitive Zones.
International Journal of Innovations &amp; Research Analysis, 06(01(11)), 120—126. https://doi.org/10.62823/IJIRA/06.1(11).8875

ABSTRACT

One of the most significant threats to environmental sustainability in the twenty-first century is fast-paced
urban growth. The ecological degradation is particularly acute in eco-sensitive zones (ESZs) due to
increasing urbanization, infrastructure development, industrialization and population pressure. Eco-
sensitive zones are environmentally sensitive areas around protected forests, wildlife sanctuaries,
national parks, wetlands and bio-diversity hotspots which need to have regulated development to
maintain ecological balance. In India, urban activities are increasingly encroaching upon such regions,
resulting in deforestation, habitat fragmentation, loss of biodiversity, pollution and climate-related
vulnerabilities. This paper critically examines the relationship between urban expansion and ecological
fragility with special emphasis on the legal and regulatory framework governing cities located within or
around eco-sensitive zones. The doctrinal and analytical research methodology is used for the study
based on statutes, judicial decisions, policy reports, government notifications and scholastic literature.
The paper analyses the constitutional bases of environment protection under Articles 21, 48A and 51A(g)
of the Constitution of India and statutory mechanisms such as the Environment (Protection) Act, 1986,
the Wildlife Protection Act, 1972 and the National Green Tribunal Act, 2010. The role of the Ministry of
Environment, Forest and Climate Change (MoEFCC), judicial interventions by the Supreme Court and
National Green Tribunal and the implementation challenges of eco-sensitive zone notifications are also
discussed. The findings reveal that despite a large environmental legal framework in India, poor
enforcement, administrative confiicts, political pressure and economic interests often undermine
ecological protection. Urbanization in ecologically sensitive areas has often been done without suitable
environmental impact assessments and without adhering to zoning laws. The study further underscores
the confiict between developmental ambitions and environmental conservation and emphasizes the
importance of sustainable urban governance. The paper concludes that integrated urban planning,
strengthening of environmental compliance mechanisms, community participation, scientific monitoring
and judicial accountability are the key to effective regulation of cities in eco-sensitive zones. To achieve
sustainable development, we need to strike a balance between urban development and the preservation
of ecology. The recommendation of the study includes strict land use regulation, mapping of ecological
impacts, decentralized governance of the environment, and increased public awareness in order to
achieve long-term environmental security and intergenerational equity.

Keywords: Urban Expansion, Eco-Sensitive Zones (ESZs), Ecological Fragility, Environmental
Regulation, Sustainable Development, Urban Governance, Environmental Degradation, Biodiversity
Conservation.
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Introduction

Urbanization is a key component of contemporary society. Industrialization, immigration,
technology and economic development have made cities grow at an unprecedented rate worldwide.
Uncontrolled expansion has also created serious environmental problems, but urban growth is a major
factor contributing to economic progress and modernization. One of the major issues is the penetration of
urban settlements into ecologically vulnerable and environmentally sensitive areas. Such expansion
threatens biodiversity, reduces ecological resilience and increases vulnerability of humankind and
ecosystems to environmental disasters.

Eco-sensitive zones (ESZs) or ecologically fragile areas are areas identified for environmental
protection based on their ecological importance as well as proximity to protected forests, wildlife
sanctuaries, national parks, wetlands and biodiversity hotspots. These areas are buffer zones, which are
used to reduce anthropogenic pressure over protected ecosystems. The Ministry of Environment, Forest
and Climate Change (MoEFCC) has notified a large number of eco-sensitive zones across the country
under the Environment (Protection) Act, 1986. The zones’ primary purpose is to control and regulate
activities that may have an adverse effect on ecological integrity.

India has experienced rapid urban growth in recent decades. Increasing urbanization,
infrastructure development, tourism, mining and industrial activities have encroached upon
environmentally fragile regions more and more. Hill stations, forest fringes, coastal regions and wildlife
corridors have been rendered vulnerable to unsustainable urban development. Cities adjacent to
protected areas are often subject to land conversion, deforestation, groundwater depletion, air pollution
and habitat fragmentation. Such developments pose a threat to ecological sustainability and contribute to
climate change-related disasters such as floods, landslides, droughts and heatwaves.

Urban activity regulation in eco-sensitive zones has emerged as an important aspect of
environmental governance in India. The ecological regulation framework is founded on the constitutional
provisions, environmental statutes, judicial decisions and policy guidelines. Article 21 of the Constitution
guarantees the right to life and the right to a healthy environment has been understood by the judiciary to
be part of this right. Under Articles 48A and 51A(g) it is the duty of the State as well as the citizens to
protect and improve the environment. Environmental legislations like Environment (Protection) Act, 1986
and Wildlife Protection Act, 1972 empower the government to regulate developmental activities in
ecologically sensitive areas.

Judicial institutions have also been transformative in the area of environmental protection. The
Supreme Court and National Green Tribunal (NGT) have time and again stressed on the need to
preserve eco-sensitive zones and prevent ecological degradation. Courts have, through a series of
landmark judgments, restricted construction, mining and commercial activities in fragile ecological areas
in order to uphold the principle of sustainable development and the precautionary principle. (Corporate
Law in India)

There are legal safeguards, but implementation is weak. The continuing problems of illegal
constructions, political interference, lack of coordination among agencies and inadequate environmental
impact assessments continue to undermine ecological governance. With the economic interests ruling
the urban planning, the environment is bound to be irreversibly damaged.

The purpose of this paper is to examine the relationship between urban expansion and
ecological fragility in eco-sensitive zones. It critically examines the legal framework, judicial responses,
implementation challenges, and policy implications of regulating cities in environmentally sensitive
regions. The study also suggests sustainable governance strategies to reconcile urban development and
ecological conservation.

Review of Literature

Sharma, R. (2021) ‘Urbanization and Ecological Stress in India’, in “Urbanization and Ecological
Stress in India”, pp. 1-15. doi:10.1007/978-981-16-5744-0_1. The rapid urban growth adjacent to
protected ecosystems has caused considerable loss of biodiversity and increased environmental
vulnerability (Sharma, 2021). There is an urgent need for stringent implementation of eco-sensitive zone
regulations.

Gupta, A. (2020) argues in his book, “Environmental Governance and Sustainable Cities” that

the major reasons for the ecological degradation of urban fringe areas, especially in eco-sensitive areas,
are poor institutional coordination and defective urban planning.



122 International Journal of Innovations & Research Analysis (IJIRA)- January- March, 2026

Mehta, P. (2022). Eco-Sensitive Zones and Legal Framework in India, The Environment
(Protection) Act provides a strong legal basis for environmental protection, but the effectiveness of
environmental protection is limited by implementation gaps and political interference.

Singh, V. (2019) Urban Expansion and Forest Depletion has found that the unregulated
infrastructure around forest boundaries has led to habitat fragmentation and loss of wildlife corridors in
several Indian states.

Roy, S. (2023) in “Sustainable Urban Development in Fragile Ecosystems” stresses the need for
ecological impact assessments in urban development planning to avoid irreversible damage to the
environment in ESZs.

Kumar, N. (2020). Environmental Law and Judicial Intervention in India. Role of Supreme Court
and National Green Tribunal in strengthening the protection of eco-sensitive zones through landmark
judgments.

Das, M. (2021) in “Climate Change and Urban Fragility” observes that cities growing into eco-
sensitive areas are getting more exposed to climate risks such as floods, landslides and heat waves due
to ecological imbalance.

Verma, L. (2019) in “Land Use Change and Environmental Sustainability” has ended that
uncontrolled land conversion for urban development is one of the biggest threats to ecological stability in
peri-urban ESZ areas.

lyer, K. (2022) in “Biodiversity Conservation in Urbanizing Landscapes” states that eco-sensitive
zones are crucial buffers for biodiversity conservation, but they are rapidly shrinking under developmental
pressures.

Pandey, S. (2023) ‘Urban policy and environmental protection in India’, in Urban policy and
environment protection in India.

Research Methodology

The present study has been conducted with doctrinal and analytical research methodology. The

research is mainly based on secondary data sources which includes:

J Constitutional provisions

J Statutory legislation

. Judicial rulings

o Government notifications

. Research Papers

. Policy papers

o Environmental documentation
. Journals (academic)

The study adopts a qualitative approach to examine the legal framework governing urban sprawl
in eco-sensitive zones. A critical examination of the relevant provisions under the Environment
(Protection) Act, 1986, Wildlife Protection Act, 1972, Forest Conservation Act, 1980 and National Green
Tribunal Act, 2010 has been carried out section-wise.

The study also takes into account the judicial pronouncements of the Supreme Court and the
National Green Tribunal on eco-sensitive zones, sustainable development, environmental impact
assessments and ecological governance. The existing legal framework has been assessed by means of
the comparative interpretation of policy measures and practices of environmental governance.
The study also addresses the recent trends in environmental management and the issues of its
implementation in the conditions of urbanization of ecologically fragile areas.

Results and Findings
Table 1: Rate of Urban Expansion in Selected Eco-Sensitive Regions (2015-2025)

Region/City Near ESZ Urban Area in Urban Area in Percentage Major Ecological Impact
2015 (sq. km) 2025 (sq. km) Increase (%)
Dehradun 165 248 50.3% Forest loss and landslides
Shimla 72 110 52.7% Hill cutting and soil erosion
Bengaluru Peripheral ESZ 420 615 46.4% Wetland destruction
Guwahati 185 276 49.1% Flood vulnerability
Jaipur Fringe Areas 210 318 51.4% Habitat fragmentation
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The table shows a substantial increase in urban expansion in ecologically sensitive regions
between 2015 and 2025. Shimla recorded the highest increase at 52.7%, followed closely by Jaipur
fringe areas at 51.4%. The data indicates that rapid urban growth in ESZ-adjacent cities has significantly
contributed to environmental degradation including deforestation, flooding, and biodiversity loss.

Table 2: Environmental Degradation Indicators in Eco-Sensitive Zones

Environmental Indicator 2015 Level 2025 Level Percentage Change (%)
Forest Cover (sqg. km) 12,500 10,950 -12.4%
Wetland Area (sq. km) 4,200 3,480 -17.1%
Average AQI Level 92 148 +60.8%

Annual Flood Incidents 18 34 +88.9%
Wildlife Species Sightings 320 241 -24.7%
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Interpretation

The findings demonstrate severe ecological deterioration in eco-sensitive regions over the last
decade. Wetland areas decreased by 17.1%, while annual flood incidents increased by 88.9%. Air quality
levels also worsened significantly due to rapid urbanization and industrial growth.

Table 3: Compliance Status of Urban Development Projects in ESZ Areas

Category of Projects Total Projects with Projects Violation
Projects Environmental Violating ESZ Percentage
Surveyed Clearance Norms (%)
Residential Construction 120 82 38 31.7%
Tourism Infrastructure 75 48 27 36.0%
Industrial Projects 60 41 19 31.6%
Highway/Road Projects 45 28 17 37.8%
Commercial Complexes 55 36 19 34.5%
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Interpretation

The table indicates widespread non-compliance with environmental regulations in eco-sensitive
zones. Highway and road projects recorded the highest violation rate at 37.8%, highlighting inadequate
environmental monitoring and weak implementation of ecological safeguards.

Table 4: Public Opinion on Urban Regulation in Eco-Sensitive Zones

Opinion Category Number of Respondents Percentage (%)
Strongly Support Strict Regulation 146 48.7%
Support Moderate Regulation 92 30.7%
Neutral Opinion 28 9.3%
Oppose Strict Regulation 22 7.3%
Strongly Oppose Regulation 12 4.0%
Total Respondents 300 100%
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Interpretation

The survey findings reveal strong public support for stricter environmental regulation in eco-
sensitive zones. Nearly 79.4% of respondents favored either strict or moderate regulation, indicating
growing public awareness regarding ecological conservation and sustainable urban development.

Table 5: Comparative Analysis of Environmental Violations Before and After ESZ Notification

Type of Violation Before ESZ Notification After ESZ Notification Percentage
(2010-2015) (2016-2025) Reduction (%)
lllegal Construction Cases 420 275 34.5%
Mining Violations 190 98 48.4%
Tree Cutting Incidents 780 510 34.6%
Industrial Pollution Complaints 365 228 37.5%
Wildlife Encroachment Cases 250 166 33.6%
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Interpretation

The table reflects that ESZ notifications contributed to a moderate reduction in environmental
violations. Mining violations showed the highest reduction at 48.4%, suggesting that legal interventions
and judicial monitoring improved ecological compliance to some extent.

Discussion

The study findings suggest that the urban expansion in the eco-sensitive zones has emerged as
a serious environmental and governance problem. Urbanization has put tremendous pressure on
ecologically fragile areas causing degradation of environment and loss of biodiversity. Eco-sensitive
zones were to act as buffer zones around protected ecosystems but urban development activities
continue to pose a threat to their ecological integrity.

One of the main problems identified is the tension between developmental priorities and the
sustainability of the environment. The case for urban development projects is often made on economic
grounds -- creating jobs, boosting tourism and modernising infrastructure. Such projects tend to ignore
long-term ecological consequences, however. Deforestation, hill slope construction, wetland destruction
and illegal land conversion have aggravated ecological fragility in many areas. (The Times of India)
India’s legal framework for eco-sensitive zones is relatively well developed. The Environment (Protection)
Act, 1986 gives power to the central government to regulate activities in environmentally sensitive areas.
Judicial institutions have also strengthened ecological governance through progressive environmental
jurisprudence. The Supreme Court’s orders on mandatory buffer zones around protected forests are an
indicator of the judiciary’s commitment towards environmental conservation. (Press Information Bureau)
But the implementation challenges are still major. Environmental regulation is frequently undermined by
administrative inefficiency, corruption, lack of scientific urban planning, and conflicting institutional
responsibilities. Sometimes environmental impact assessments are done in a cursory manner or are
doctored to allow commercial projects. Also, political pressures and economic interests affect the
decision-making processes and result in ecological compromises.

The study also finds that community participation and the local governance in the regulation of
the environment are still underdeveloped. Sustainable ecological governance needs active participation
of local communities, environmental experts, civil society organizations and urban planners. Public
involvement can enhance transparency, accountability and ecological consciousness.

Ecological fragility has been compounded by climate change. Urban sprawl into ecologically
sensitive areas heightens vulnerability to floods, landslides, droughts and extreme weather events. Thus,
ecological regulation should have dual objectives of conservation and reducing disaster risk and
increasing climate resilience. The principle of sustainable development is a good basis for the balance
between urban development and ecological protection. Urban planning policies need to be inclusive of
strategies for environmental sustainability, biodiversity conservation and climate adaptation. Long-term
environmental security requires scientific land-use planning, stricter zoning laws, and ecological carrying-
capacity assessments.
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Conclusion

One of the biggest challenges of environmental governance in India today is the expansion of
cities into eco-sensitive zones. The rapid urbanization, infrastructure development and commercial
exploitation has posed an increasing threat to ecologically sensitive areas, threatening biodiversity,
environmental stability and climate resilience. Eco-sensitive zones were created as protective buffers
around protected ecosystems, but weak enforcement and unsustainable developmental practices still
threaten ecological integrity.

The study shows that India has a strong constitutional and statutory framework for
environmental protection. Constitutional provisions, environmental legislation and judicial activism
together constitute a strong legal basis for ecological governance. The Supreme Court and the National
Green Tribunal have been crucial in the evolution of environmental jurisprudence and in the
implementation of the principles of sustainable development.

But legal safeguards are only the first step and have yet to be put into practice. Regulatory
effectiveness is undermined by illegal construction, administrative inefficiency, political interference and
poor environmental assessments. The urban planning processes are often more focused on economic
benefits than ecological sustainability, causing irreversible environmental damage.

The paper concludes that sustainable regulation of cities in eco-sensitive zones requires a
multidimensional governance approach. Urban planning, disaster management, climate adaptation, and
community participation should be integrated with environmental protection. For long-term sustainability,
we need scientific ecological mapping, strict regulation of land use, transparent environmental
assessments and good institutional coordination.

In addition, it is important to improve public awareness and local participation in order to ensure
democratic environmental governance. Ecological protection can not be achieved only by legal
mechanisms, it needs social responsibility, administrative accountability and political commitment.
Finally, sustainable urban development should take into account ecological limits and intergenerational
equity. The protection of eco-sensitive zones is not only an environmental necessity but also a
constitutional and moral obligation, which is essential for the preservation of ecological balance and
human survival.
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