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Abstract: This research explores the dynamic transformations in land use patterns within the peri-urban areas of Indian
cities, shaped by rapid urbanization, economic transitions, and infrastructural growth. By examining peri-urban zones of
cities like Delhi and Bangalore, the study uncovers the consequences of unchecked urban expansion, including loss of
agricultural land, ecosystem degradation, and social disparities. It highlights governance and policy gaps that exacerbate
these challenges. The findings underscore the urgency of sustainable land use planning and propose integrative strategies
focused on ecosystem conservation, zoning reforms, and inclusive urban governance.
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1L.INTRODUCTION

India’s urban landscape has undergone a significant transformation over the past few decades, driven by a shift from a
predominantly rural economy to a rapidly urbanizing society. This urban expansion has led to the emergence of peri-
urban zones—intermediate spaces where urban and rural characteristics converge. Peri-urban areas are neither entirely
urban nor purely rural; instead, they exist as dynamic interfaces characterized by diverse and overlapping land uses.
These include residential settlements, commercial establishments, industrial zones, agricultural fields, and natural
landscapes. The rapid urbanization fueling the growth of peri-urban zones stems from population pressures, economic
development, and infrastructure expansion. Cities encroach upon surrounding rural areas to accommodate the demand
for housing, industrial growth, and commercial activities, leading to significant land use changes. The resulting landscape
is often a patchwork of formal and informal developments, reflecting a mix of urban lifestyles and rural traditions. Peri-
urban zones present unique challenges and opportunities.

The encroachment of urban activities often results in the loss of fertile agricultural land, degradation of natural
ecosystems, and social displacement of rural communities. Environmental concerns such as deforestation, water
pollution, and biodiversity loss are prominent as natural landscapes are fragmented by unplanned urban sprawl.
Additionally, infrastructure deficits and governance issues, including fragmented policy frameworks and overlapping
jurisdictions, exacerbate the challenges. Despite these challenges, peri-urban areas also offer opportunities for sustainable
development. Their transitional nature provides a canvas for integrated urban and rural development strategies that
balance urban growth with environmental conservation. Effective governance, sustainable land use planning, and
community engagement are essential to harness these opportunities. By protecting natural ecosystems, preserving
agricultural land, and ensuring equitable access to resources and infrastructure, peri-urban zones can be transformed into
resilient and inclusive spaces that contribute to balanced urbanization in India.

The study examines the transformative changes in land use patterns within peri-urban areas of Indian cities, driven by
the rapid pace of urbanization and socio-economic shifts. Over recent decades, India has experienced a dramatic urban
transition, evolving from an agrarian society to an urban-focused economy. This transformation has resulted in the
outward expansion of cities into rural hinterlands, leading to the formation of peri-urban zones—dynamic spaces where
urban and rural characteristics blend.These peri-urban areas showcase a mosaic of diverse land uses, including residential
settlements, commercial establishments, industrial zones, agricultural fields, and natural ecosystems. Urban pressures
such as population growth, economic development, and infrastructure expansion have significantly altered these
landscapes, leading to both opportunities and challenges. Peri-urban zones represent a critical interface where the
urbanization process reshapes rural landscapes, making their management crucial for achieving balanced development,
sustainable resource use, and the integration of urban and rural economies.
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1.1 Definitions of Peri-urban :

o Stated by Organisation for Economic Co-operation and Development (OECD) in 2013 - The term "peri-
urban area”, cannot be easily defined or delimited through unambiguous criteria. It is a name given to the grey area which
is neither entirely urban nor purely rural in the traditional sense; it is at most the partly urbanized rural area. Whatever
definition may be given to it, it cannot eliminate some degree of arbitrariness.

o Stated by UN HABITAT - The United Nations Human Settlements Programme (UN-Habitat) describes peri-
urban areas as "areas adjacent to urban centers that are undergoing rapid urbanization but still retain some rural
characteristics.” These areas are undergoing pressure from urban sprawl, which leads to significant changes in land use
and population dynamics.

1.2 Definitions of Urban Sprawl :

o Stated by UN-HABITAT in 2010 - Characterizes peri-urban areas as "areas surrounding cities that are
undergoing urbanization but still maintain strong rural characteristics, often reflecting a patchwork of land uses including
residential, agricultural, and industrial zones."

o Stated by lan Douglas in 2006 - Defined peri-urban areas as "zones that exhibit physical, social, and economic
changes due to their proximity to growing cities, marked by land use shifts from agriculture to urban functions."

1.3 Definitions of Land use :

Land use refers to the way in which land is utilized or managed by humans for various purposes. It encompasses the
arrangements, activities, and inputs undertaken to 11 produce, modify, or maintain a specific type of land cover. Land
use reflects the interaction between humans and their environment and is categorized based on the function or purpose
of the land.

1.4 Definitions of Zoning :

It has been stated that zoning consists of a “general plan to control and direct the use and development of property in the
municipality by dividing it into districts according to present and potential use of property.

2. LITERATURE REVIEW

2.1 Peri-Urban Area: Definitions and Explanation

Peri-urban areas refer to transitional zones located on the outskirts of urban centers, where rural and urban characteristics
converge. These areas are dynamic and evolving, often shaped by the pressures of urban expansion and the persistence
of rural traditions.

Definitions:

o French National Institute for Statistics and Economic Research (INSEE): "Derived from the term
‘périurbanisation,” peri-urban areas are spaces between cities and the countryside, characterized by fragmented
urbanization of former rural regions, influenced by urban lifestyles and new residential developments."

o Ewing (1997): "Peri-urban areas are often linked to urban sprawl, reflecting low-density development, poor
accessibility, and fragmented open spaces, leading to social and environmental inefficiencies."

2.2 Key Characteristics of Peri-Urban Areas:

o Diverse Land Use: A mix of residential, commercial, agricultural, and natural landscapes.

o Dynamic Transitions: Subject to rapid land use changes due to urban encroachment.

o Fragmented Development: Often marked by informal settlements, underdeveloped infrastructure, and lack of
cohesive planning.

o Blurring Boundaries: Gradual transitions between urban and rural areas with no clear demarcation.

2.3 Land Use: Explanation and Definitions

Land use refers to the way land is utilized and managed by humans for various purposes. It encompasses the
arrangements, activities, and inputs people undertake to produce, modify, or maintain a specific land cover type. Land
use reflects the interaction between human activities and the natural environment and varies across regions and over time.

© IARJSET This work is licensed under a Creative Commons Attribution 4.0 International License 58


https://iarjset.com/
https://iarjset.com/

IARJSET ISSN (0) 2393-8021, ISSN (P) 2394-1588

(@% International Advanced Research Journal in Science, Engineering and Technology
Impact Factor 8.066 :: Peer-reviewed & Refereed journal 2 Vol. 12, Issue 4, April 2025
DOI: 10.17148/IARJSET.2025.12409
Definitions:

o US Geological Survey (USGS): "The way land is employed, including the functional role it performs and the way it
interacts with its surroundings, such as agricultural, residential, industrial, or recreational uses."

o World Bank: "Land use involves the human use of land, focusing on how various uses interact with each other and
affect resources, economics, and communities."

Categories of Land Use:

Residential Land Use: For housing and living purposes.

Agricultural Land Use: Farming, grazing, and food production.
Commercial Land Use: Retail, offices, and other business activities.
Industrial Land Use: Factories, warehouses, and manufacturing zones.
Recreational Land Use: Parks, sports fields, and leisure spaces.
Transport Land Use: Roads, railways, airports, and other infrastructure.
Forested Land Use: Conservation, biodiversity, and timber production.
Vacant or Undeveloped Land: Areas not actively used or managed.

O O O 0O O O O O

2.4 “The Urban Fringe of Indian Cities” by Jutta K. Dikshit

1. The Evolving Urban Fringe

o Historical Context: Urban fringes were traditionally rural, marked by clear boundaries. Industrialization blurred
these lines, creating mixed-use peri-urban zones.

o Contemporary Challenges: Driven by population growth, migration, and economic development, cities expand
rapidly, creating pressure on housing and infrastructure and accelerating urban sprawl.

o Spatial Dynamics: These fringes are marked by diverse patterns such as satellite towns, urban villages, and

informal settlements, reflecting the complexity of spatial transformations.
2. The Interplay of Rural and Urban

o Rural-Urban Continuum: The rural-urban divide is diminishing, leading to hybrid zones that mix residential,
agricultural, and industrial land uses. This complicates planning and governance.

o Land Use Change: Agricultural lands are being converted for urban use, affecting food security and ecological
services.

o Socio-economic Impacts: Economic disparities increase as urban expansion often leads to displacement, social
exclusion, and the rise of informal economies.

3. Urban Planning and Governance

o Role of Urban Planning: Strategic planning and regulations are essential to manage growth and protect
resources, but they are often undermined by governance issues.

o Governance Challenges: Fragmented authority, weak institutions, and corruption hamper effective fringe
management.

o Policy Implications: Integrated policies, infrastructure development, and community participation are key to
sustainable and inclusive urban fringe development.

2.5 Report - “Urbanisation and Urban Sprawl: A Perspective On India’s “Urban Growth. Authored by - National
Institute of Urban Affairs (NIUA) by Transit Oriented Development (TOD) for Indian Smart Cities 2019

India’s urbanization has seen rapid acceleration since the 1990s, fueling economic growth and job creation. Urban areas
currently contribute two-thirds of the GDP while accommodating only one-third of the population. However, this growth
has also led to urban sprawl and a host of associated challenges.

Key Highlights

o Urban Growth and Economic Role: By 2030, urban areas are projected to contribute 70% of India’s GDP,
affirming cities as key drivers of economic and social transformation.
o Urban Sprawl Concerns: Unchecked expansion leads to inefficient land use, traffic congestion, environmental

degradation, and poor access to services.
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Drivers of Land Use Change

o Demographic Advantage: Young workers are drawn to urban centers for better job prospects and living
standards.

o Urban Population Growth: By 2030, 41% of India’s population is expected to live in cities.

o Infrastructure Challenges: Basic services like water, housing, and transit lag behind urban growth.

o Pollution Crisis: Overburdened infrastructure contributes to deteriorating air and water quality.

o Climate Vulnerability: Cities face rising risks from climate-induced hazards like floods and heatwaves.

o Sprawl Impact: Spread-out development lowers efficiency, increases commute times, and reduces green

spaces.

Impact on Peri-Urban Areas

o Urbanisation: Expansion of urban boundaries brings peri-urban zones into the city’s fold.
o Rural Migration Dynamics: Migrant influx leads to unauthorized settlements, putting pressure on resources.
o Infrastructure Deficits: Inadequate water, sanitation, and transport services undermine livability.

o Public Health Crisis: High pollution levels pose severe health risks, demanding urgent reforms in
transportation and energy.

o Climate Adaptation Needs: Building resilient infrastructure and sustainable design is essential to combat
climate impacts.
o Governance Challenges: Weak and fragmented institutions hinder effective urban management. Strengthened

local governance and comprehensive urban policies are critical.

2.6 “The Pattern of Urban Land-use Changes: A Case Study of Indian Cities” Authored by - Prof. Rupesh Gupta by
ResearchGate 2014

Key Trends in Peri-Urban Areas:

Agricultural Land Conversion for urban infrastructure and housing.
Urban Sprawl expanding city boundaries into rural regions.

Industrial & Commercial Growth due to lower land costs..
Infrastructure-led Urbanization increases accessibility and development.

O O O O

Driving Factors:

o Population and migration pressures

o Government development policies and weak regulations

o Employment opportunities in urban centers

Impacts:

o Environmental degradation (pollution, loss of biodiversity)
o Resource pressure (water scarcity, land degradation)

Recommendations:

o Implement sustainable land use planning
o Improve infrastructure and environmental protection
o Promaote social equity and community participation

2.7 Findings and Interpretations Based on Literature

The literature highlights that urbanization, economic development, and infrastructure expansion are primary drivers of
land use change in peri-urban areas. These changes are intensified by land speculation, leading to the rapid conversion
of agricultural land into urban uses.

Land use changes in peri-urban areas are primarily driven by:
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o Urbanization: Rapid city expansion due to population growth and migration, with increased land demand
fueled by industrial and economic concentration in urban centers.

o Economic Development: Industrialization and infrastructure growth shift land use patterns, making peri-urban
areas attractive for businesses due to affordability and proximity to cities.

o Infrastructure Development: Major projects like highways and metro lines boost land value and trigger
unplanned sprawl through speculative development.

o Land Speculation: Highland demand leads to fragmented and inefficient land use, with fast-paced conversion

of agricultural land into built-up zones.

Key Impacts include:

o Environmental degradation (loss of fertile land, biodiversity decline, and pollution),
o Social displacement (especially of rural communities),
o Infrastructure deficits due to unplanned growth and population influx.

Major challenges involve:

o Unregulated and fragmented development,
o Environmental stress,
o And deepening social inequalities.

Policy and Planning Imperatives

Sustainable land use planning (e.g., zoning and green belts),
Integrated governance across administrative levels,

Community participation in planning,

And the use of technology for monitoring and managing land use.

O O O O

3. METHODOLOGY

3.1 Comprehensive Literature Review

o Objective: To identify theoretical frameworks and key concepts relevant to urbanization, land use change, and
urban planning.

Process:

o Review academic papers, policy documents, and reports focusing on urban growth, peri-urbanization, and
spatial planning.

o Analyze theories on land use dynamics, including models of urban expansion and their implications for peri-
urban zones.

o Summarize observed trends and gaps in existing studies to provide a foundation for further analysis.

3.2 Defining Peri-Urban Boundaries

o Objective: To establish clear criteria for delineating peri-urban zones to ensure consistency and relevance in
the study.

Criteria Considered:

o Urban Influence: Proximity to urban centers and the extent of connectivity with core cities.
o Population Density: Intermediate density zones where urban and rural characteristics overlap.
o Land Use Patterns: Areas exhibiting a mix of agricultural, residential, commercial, and industrial uses.

3.3 Policy Review and Evaluation
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o Objective: To assess the effectiveness of existing policies and strategies related to land use and urban planning
in peri-urban areas.

Approach:

o Review local, regional, and national policies focusing on urban development, land use management, and
environmental conservation.

o Evaluate the impact of these policies in addressing challenges such as unplanned growth, resource depletion,
and socio-economic disparities.

o Identify best practices and areas requiring policy improvement.

3.4 In-Depth Case Studies

o Objective: To provide detailed insights into land use dynamics and challenges in selected peri-urban areas.

Case Study Selection:

o Identify cities and peri-urban zones based on specific criteria, such as population density, industrial activity,
degree of urban sprawl, and environmental impact.
o Focus on regions that demonstrate varied contexts to capture a range of challenges and opportunities.

Data Collection: Conduct field surveys, stakeholder interviews, and focus group discussions with residents,
policymakers, and experts.

Outcome: Develop a contextual understanding of land use changes and spatial patterns in the selected areas, highlighting
local drivers and implications.

4. CASE STUDY & ANALYSIS
4.1 DELHI, INDIA
Land Use and Land Cover (LULC) changes in a city between 1997 and 2008. The analysis uses classified images to

depict ten different LULC categories over these years and investigates the spatial and temporal changes in land use. The
findings provide insight into urban expansion, its impact on agricultural land, wasteland, water bodies, and forest cover,

as well as shifts in built-up areas.
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Figure 1 Land Cover changes for different classes from 1997-2008 (Sq.km in Total area).

Built-Up Area Expansion:

o Less Dense Areas grew significantly by 180.09 sgq.km (12.08%), mainly in the North, North-West, and South-
West.

o Medium Dense Areas increased by 72.68 sq.km (4.87%).

o Dense Built-Up Areas slightly declined by 1.46 sq.km (0.1%6).

o Total Net Built-Up Growth was 251.18 sq.km (16.87%) over the decade.
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Land Use Changes:

Agricultural Land declined by 146.75 sg.km.

Wasteland reduced by 80.62 sg.km due to development on scrub and sandy land.

Water Bodies shrank by 30.83 sq.km (52.9%b), with shallow water bodies declining 78%.
Forest Cover saw a positive increase of 7.02 sq.km.

O O O O

Drivers and Effects:

o Population Growth and Migration led to increased demand for urban land.

o Economic and Infrastructure Development supported rapid urbanization, but lag in road infrastructure caused
mobility issues.

o Environmental Decline was evident through loss of water bodies and farmland, showing an inverse relationship

with urban expansion.

4.2 BANGALORE,INDIA
The impact of infrastructure development, in Bangalore, on peri-urban land use changes. It highlights the socio-economic,
environmental, and infrastructural transformations triggered by airport-related projects in peri-urban areas.

Table 1 - Vegetation & Non- vegetation Land %

1973 1999 2005 2014 2022
Built-up sq. km 84.66 32394 451.23 81331 1224.27
% 3.85 14.74 20.53 37.01 55.71
Eorast sq. km 650.61 470.89 35594 214.59 7297
% 29.60 21.43 16.20 9.76 3.32
Waterbody sq. km 36.46 32.84 52.90 70.48 52.19
% 1.66 1.49 2.41 3.21 2.38
Amiculture sq. km 7)387.60 1156.02 963.25 782.93 723.24
open wkm 13705 oase 20115  sesr 45
% 6.24 4.26 9.15 3.95 2.09
Plantstion sq. km 1.22 120.30 173.19 229.48 79.03
% 0.06 547 7.88 10.44 3.60
Key Statistics and Insights
Land Use Change:
o ~65% of peri-urban land shifted from agricultural to mixed-use/commercial.
o Rapid urbanization occurred in 11 wards, including Kempegowda, Yelahanka, and Byatarayanapura.
Population Growth:
o Significant increase from 2001 to 2011, mainly due to migration and new developments.
Infrastructure Impact:
o Major projects like the NH-7 corridor and metro expansion spurred urban sprawl.
o Public transport (e.g., BMTC) facilitated daily commuting from peri-urban zones.

© IARJSET

Non-Vegetation Vegetation
Sq.km. Yo Sqg.km.
1973 345.65 15.73 1851.78 84.27
1999 T4T.74 33.97 1453.53 66.03
2005 813.79 41.58 1283.65 58.42
2014 1269.10 57.75 928.33 42,25
2022 1481.52 67.30 719.70 3270

Table 2 - Land use dynamics in Bangalore Urban district from 1973 to 2022.
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Major Drivers of Land Use Change

Urbanization:
Expansion of urban areas into rural zones created peri-urban regions with mixed land uses.

Migration & Population Growth:

o Driven by employment opportunities near transit and airport areas.
o Two types: Daily commuters and displaced residents due to land acquisition.

Economic Transformation:

o Land prices rose sharply near infrastructure corridors (e.g., Sadahalli, Hebbal).
o Land speculation led to selling by smallholders and replacement of agrarian land with IT parks and real estate.

Mobility and Connectivity:
o Improved connectivity (NH-7, metro, FlyBus) encouraged sprawl and creation of urban nodes.
Environmental Changes:

o Sharp decline in agricultural land (~65%).
o Growth in high-density urban areas, particularly near the airport.

Policy and Planning Gaps:

o Lack of coordination between BMRDA and local councils.
o Issues like rezoning, illegal construction, and infrastructure delays led to unregulated growth.

Effects of Peri-Urban Transformation

Urbanization of Rural Areas

Stress on Transportation Infrastructure
Environmental Degradation

Deterioration of Quality of Life
Socio-Economic Displacement and Inequality

O O O O O

Conclusions and Recommendations
Integrated Planning:

o Align efforts between regional and local authorities for coordinated land use and sustainable urban growth.

Environmental Safeguards:

o Protect ecologically sensitive zones and establish green corridors to preserve biodiversity and ecosystem
functions.

Socio-Economic Support:
o Provide housing, job training, financial aid, and psychological support for displaced communities.
Alignment with SDGs:

o Infrastructure development must support:
] Sustainable transport
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[ Environmental protection
[ Social equity
[ Long-term urban well-being

4.3 Comparative analysis of the case studies

Table 3 - Comparative Analysis Table

Parameter Delhi Bangalore References
Urbanization Rapid urbanization with significant population and  Driven by IT sector growth, attracting a Dr. Amrutha Mary Varkey, Prof.
Factors migration pressures tech-savvy workforce. Rupesh Gupta

65% of peri-urban land rted f Dy f Urbanizat
Agricultural Land  Decline by 146.75 sq.km between 1997-2008; D Ll STy o : P o
farming to commercial and mixed-use (Delhi), Bangalore Land Use
Use largely converted to residential spaces.
developments. Studies
i , 2018;
Residential Increase in less dense built-up areas by 180.09 Significant residential growth near transit ScwencleD\recI 2018
§ Bangalore Urban District Case
Development sq.km; growth of informal settiements. corridors and IT hubs Study
) Peri-Urban Ecosystems and
Commercial & Major hubs along metro and road networks; real T parks and retail centers dominate; land
: Urban Resilience; Urbanisation
Industrial eslate speculation high. values near hubs escalate rapidly.

and Urban Sprawl: NIUA

Pollution increased by 40%; water bodies
reduced by 30.83 sq.km, forests increased by
7.02 sq.km.

Dynamics of Urbanization
(Delhi): Environmental
Consequences in Bangalore

Environmental
Impacts

Biodiversity losses significant; farming lands
reduced significantly (~65%).

Fragmented governance between BMRDA
o Weak enforcement of zoning laws; uncoordinated
Policy Challenges and local councils; illegal construction
planning exacerbates sprawl.

Peri-Urban Planning in India:
Challenges and Opportunities

prevalent.
T o ; Sustainable efforts minimal; infrastructure Gorakhpur Environmental
Sustainability Efforts to retain 15-20% agricultural zones et P
N development prioritized over environmental Action Group: Peri-Urban
Practices through green belts.
conservation. Ecosystems

The table presents a comparative analysis of peri-urban land use change in Delhi and Bangalore, highlighting key
parameters that influence urban expansion and land transformation. Delhi has undergone rapid urbanization driven by
intense population growth and migration, while Bangalore's urban growth is largely fueled by the IT sector, drawing a
tech-savvy workforce. In terms of agricultural land use, Delhi saw a reduction of approximately 146.75 sq.km of farmland
between 1997-2008, primarily converted to residential use. Conversely, around 65% of Bangalore's peri-urban
agricultural land has been repurposed for commercial and mixed-use developments.

Residential development in Delhi expanded by 180.09 sg.km, with a notable rise in informal settlements, whereas
Bangalore experienced residential growth mainly around transit corridors and IT hubs. In the commercial and industrial
sectors, Delhi's development is concentrated along metro and major roads, spurred by real estate speculation, while
Bangalore's commercial landscape is dominated by IT parks and retail centers, pushing land prices upward.

Both cities face serious environmental impacts: Delhi has seen a 40% rise in pollution, a loss of 30.83 sg.km of water
bodies, and a slight forest gain. Bangalore suffers from biodiversity loss and a significant (~65%) reduction in farmland.
In terms of policy challenges, Delhi struggles with weak zoning enforcement and uncoordinated planning, leading to
urban sprawl. Bangalore's challenges stem from fragmented governance between BMRDA and local councils, enabling
illegal constructions.

Lastly, sustainability practices in Delhi include efforts to retain 15-20% of agricultural land as green belts. In contrast,

Bangalore prioritizes infrastructure over environmental conservation, with minimal sustainable initiatives in place. These
insights underline the need for balanced planning and governance in addressing peri-urban transitions in India.
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5 PARAMETERS IDENTIFICATION

Table 3 - Parameters for Land Use Change Study in Peri-Urban India
Parameter Description
Urbanization Rate IMaasures the speed and extent of urban expansion into peri-urban and rurzl

zones due to population growth and migration

Population Growth & Migration Includes rurak-te-urban migraticn and natural population increaze, lzading to

pressure on land for housing and services.

Land Use Conversion Pattemns Tracks the convarsion of agricultural, forast, or wasteland into residential,

commescial, and industrial use.

Infrastructure Development

Land Speculation & Market

Dynamics

Pulicy & Governance Framewark

Emvironmental Degradation

Socio-economic Displacemant

Infrastructure Deficits

Tempaoral Land Use Change

Institutional Fragmentation

Transport Accessibility

Agricultural Productivity Decline

Aszesses impact of roads, highways, rail comidors, and airports which stimulats
wrban sprawl and shape settlement pattems.

Chserves the role of increasing land values and real estate speculationin
influzncing unplanned davelopment and land usz shifts.

Evaluates the presence absence, or enforcerment of zoning laws, master plans
and land us= regulations.

Capturss decline in ecosystem senvices including water bodies, gresn spaces, soi
health, and air quality dus to urban expansion.

Examines the effects of land acquisidon, resettlement, and the shift from agrarian
to non-agrarizn lvelihoods.

Reviews availabity of s2ndces like water, sanftation. wasts disposal. and
elactricity in newdy urbanized areas.

Studies changes over specific ime frames using 515 and zatellite data 1o detect
spatizl and temporal shifts.

Highlights overaps in jurisdiction and lack of coordination amaong planning
autherities that hamper effective land us2 governance

Analyzes how transit connectivity (2.0, metro, expressways) influences urban
sprawd and land development along corridors.

Tracks reduction in farming activity and food s2curity due to conversion of

cultivable land to built-up areas.

6 RESULTS

Significant Land Use Changes
o There has been a substantial decline in agricultural land, water bodies, and wastelands in peri-urban zones of
Indian cities such as Delhi and Bangalore.
o Concurrently, there is a notable increase in low- and medium-density built-up areas, reflecting rising housing
and commercial developments in fringe areas.
Drivers of Land Conversion
o Urbanization, population migration, and proximity to employment centers have led to the encroachment of rural
land.
o Infrastructure expansion (like highways, metros, and airports) and land speculation were key triggers for
unregulated sprawl.
Environmental Impacts
o Decrease in water bodies and green cover, along with increased pollution levels, especially in Delhi, points to
serious ecological stress.
o Biodiversity loss and ecosystem degradation were frequently noted, particularly due to fragmented development
and deforestation.
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Socio-Economic Effects
o Urban expansion led to displacement of rural communities and loss of traditional livelihoods.
o The uneven provision of services resulted in infrastructure deficits and social inequalities in rapidly growing
peri-urban areas.

Policy and Governance Challenges

o Lack of integrated governance, overlapping jurisdictions, and weak enforcement of land-use regulations were
observed across both case studies.
o Illegal constructions and unauthorized settlements are widespread due to the failure of proper zoning and

planning controls.

Implications of the Study

Need for Sustainable Land Use Planning

o Emphasizes the importance of comprehensive master plans that protect agricultural zones and ecosystems while
accommodating urban needs.
o Suggests the use of green belts and buffer zones to manage sprawl.

Policy Integration and Governance Reform

o Calls for coordinated action among municipal, regional, and national authorities to implement coherent land-
use strategies.
o Recommends strengthening local institutions and enforcing zoning laws effectively.

Environmental Conservation

o Urges implementation of ecologically sensitive infrastructure and restoration of degraded ecosystems in peri-
urban zones.
o Promotes urban forestry, green infrastructure, and water conservation.

Inclusive and Community-Centric Planning

o Advocates for participatory planning models involving local communities in land use decisions.
o Highlights the need for resettlement policies, livelihood support, and social infrastructure for displaced
populations.

Technological Tools for Monitoring
o Encourages the use of remote sensing, GIS, and spatial modeling to monitor land use change and guide planning.
7 CONCLUSIONS

The study highlights that peri-urban areas are experiencing significant transformations driven by urban expansion, socio-
economic changes, and population growth. These regions are characterized by a complex mix of land uses, including
residential, commercial, industrial, and agricultural activities.

The findings indicate that:

o Urban Sprawl: There is a marked trend of urban sprawl into peri-urban zones, leading to the conversion of
agricultural land into residential and industrial developments. This shift threatens food security and disrupts local
economies.

o Environmental Impact: The unregulated growth in these areas has resulted in environmental degradation,
including loss of biodiversity, water pollution, and soil degradation. The encroachment on natural ecosystems poses a
significant risk to ecological balance.
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o Social Disparities: The rapid transformation has led to social and economic disparities, with rural populations
struggling to adapt to changing conditions. These disparities highlight the need for inclusive planning that considers the
needs of all community members.

Challenges Identified:

o Infrastructure Deficits: Many peri-urban areas lack adequate infrastructure such as roads, sanitation, and
electricity, exacerbating the impacts of rapid urban growth.

o Governance Issues: Fragmented governance structures complicate effective land-use planning and
management, leading to conflicts over land use among various stakeholders.

o Environmental Degradation: Continuous urban encroachment threatens vital ecosystems and agricultural
lands, necessitating urgent intervention.

Recommendations for Sustainable Development :

o Integrated Land Use Planning: Implementing comprehensive spatial planning that balances urban growth with
rural sustainability is crucial. This includes protecting agricultural zones through effective zoning regulations.

o Community Engagement: Involving local communities in decision-making processes ensures that
development strategies are inclusive and adaptive to local needs.

o Policy Reforms: Strengthening regulatory frameworks and fostering coordination between urban and rural
governance bodies will enhance policy implementation and management practices.
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