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Abstract

Urbanization is one of the major forces responsible for transforming the spatial structure and
morphology of Indian cities. Alwar City, located in northeastern Rajasthan and influenced by its
strategic position within the National Capital Region, has experienced substantial demographic,
economic and spatial transformation. The present study examines the relationship between
urbanization and morphological transformation of Alwar City through a spatio-temporal perspective.
The study utilizes Census data, Alwar Master Plan 2011-2031, government planning documents and
secondary literature. The analysis focuses on population growth, built-up expansion, land-use
transformation, road-network development, residential and commercial expansion, and changes in
the urban fringe. Census-based data indicate substantial population growth, while planning
documents show that the urban planning area was expanded to accommodate future growth. The
Rajasthan Government officially lists the Alwar Master Plan for 2011-2031, while contemporary
planning reports identify rapid growth, unauthorized colonies, slum development and pressure on
ecological areas as important planning concerns. The study concludes that urbanization has changed
Alwar from a historically compact settlement into a more spatially extensive and functionally
differentiated urban system.

Keywords: Urbanization, Urban Morphology, Alwar, Land Use, Spatial Expansion, Urban Fringe, GIS,
Rajasthan.

1. Introduction

Urban morphology refers to the physical form and spatial organization of an urban settlement. It
includes the arrangement of streets, plots, buildings, land uses, residential neighbourhoods,
commercial areas and open spaces. Urbanization modifies these components through population
growth, economic development, infrastructure investment and expansion of built-up areas.

Alwar provides an important case for studying these processes. The city is located at approximately
27.57° N latitude and 76.60° E longitude and has an average elevation of around 271 metres. The
Ruparail River and the surrounding Aravalli landscape have influenced the city's physical
development.
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The city has also developed within the wider economic and planning influence of the NCR. The
Rajasthan Government's Town Planning Department lists Alwar Master Plan 2011-2031 as the
applicable master-plan framework.

The population increase provides a clear indication of the scale of urbanization.

Table 1. Population Growth of Alwar Urban Area

Year Population Decadal Growth (%)
1961 72,700 —
1971 100,800 38.7
1981 140,000 389
1991 210,100 50.1
2001 266,203 26.7
2011 341,422 28.3

Source: Census of India, 1961-2011, Office of the Registrar General & Census Commissioner, India;
compiled by the researcher.

*341,422 refers to the Alwar Urban Agglomeration/metropolitan population; the municipal-city
population is reported separately in Census-derived sources.
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The Census-derived city population for Alwar municipality is approximately 315,379 in 2011, while
the wider urban agglomeration had approximately 341,422 inhabitants.

Thus, the study must distinguish between municipal city population and urban-agglomeration
population when analysing morphological change.

Study Area

Alwar City is the administrative headquarters of Alwar district. Its geographical position has
historically contributed to its role as an administrative, commercial and transport centre.

The city is surrounded by the Aravalli hills and associated ecological areas. This physical setting
creates both opportunities and constraints for urban expansion.

The city's location between major urban centres and its association with NCR have further increased
its economic significance. Contemporary research also identifies the emergence of wider roads,
modern residential complexes and commercial spaces as manifestations of recent urban growth.

Objectives of the Study

The major objectives are:
1. To examine the temporal growth of Alwar City's population.
2. To analyse the changing morphology of Alwar City.
3. To examine the relationship between urbanization and built-up expansion.
4. To study changes in residential, commercial and institutional land uses.
5. To analyse the role of transport infrastructure in directing urban growth.
6. To identify major changes in the urban fringe.
7. To examine planning challenges resulting from rapid urbanization.
8. To suggest measures for sustainable morphological development.

4. Research Methodology

The study is based on both quantitative and qualitative methods.
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Data Sources
Data Source Use

Population data Census of India Demographic growth
Town/ward-level data Census of India 2011 Spatial demographic analysis
Master Plan Government of Rajasthan | Planned land-use structure
Road/infrastructure information | Planning documents Morphological analysis
Satellite imagery Remote sensing datasets | Built-up/land-use analysis
Field observations Primary survey Ground verification
Published literature Research papers Conceptual framework

The Census of India provides town-, village- and ward-level population information for Alwar district,
including the 2011 Primary Census Abstract. The 2011 District Census Handbook also contains urban
and rural demographic and infrastructural information.

Analytical Framework
The study can be conducted through:

Population Growth — Built-up Expansion —» Land-use Change —» Road Expansion — Functional
Differentiation - Morphological Transformation

GIS and Remote Sensing may be used to compare satellite images from different years and calculate:
e  Built-up area
e Agricultural/open land
e Vegetation
e  Water bodies
e Road density
e Urban expansion direction
e Urban fringe development
Demographic Transformation

Population growth has been one of the most important drivers of Alwar's morphological
transformation.
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The population increased from approximately 72,700 in 1961 to more than 3.4 lakh in the urban
agglomeration by 2011.

Table 2. Selected Demographic Indicators of Alwar Urban Agglomeration, 2011

Indicator Value
Total population 341,422
Male population 180,468
Female population 160,954
Sex ratio 892 females/1000 males
Literate population 257,501
Literacy rate 85.29%
Male literacy 92.43%
Female literacy 77.34%

Source: Census of India, 2011, Primary Census Abstract, Alwar District, Office of the Registrar
General & Census Commissioner, India.

These figures are based on Census-2011 urban-agglomeration data.

The demographic increase creates additional demand for housing, transportation, educational
institutions, healthcare facilities, markets and employment spaces. Consequently, urban morphology
changes not only through outward expansion but also through densification and redevelopment of
the existing city.

Historical to Modern Morphological Transformation

Alwar's older urban core possesses characteristics of a compact and relatively irregular settlement.
Historical urban development was closely related to administrative, commercial and residential
functions.

Research on Alwar's traditional settlement identifies a compact pattern of closely connected
residential clusters, narrow and irregular streets and strong internal connectivity.

The newer urban areas show a different morphology characterized by:

wider roads;

planned residential colonies;
commercial complexes;
institutional development;
increasing automobile dependence;
larger plots in peripheral areas; and
mixed land-use development.
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This demonstrates a transition from a compact historic morphology toward a more dispersed
and functionally differentiated urban form.

Land-Use Transformation

Urbanization generally converts peripheral agricultural and open areas into built-up land. In Alwar,
this transformation is particularly important because urban development has extended beyond the
traditional city core.

The Master Plan framework recognizes multiple urban land-use categories including residential,
commercial, industrial, public and semi-public uses. Rajasthan's planning framework specifically
requires master plans to identify existing and proposed land-use patterns.

Table 3. Major Components for Morphological Analysis

Land-use component Morphological significance
Residential Determines density and urban expansion
Commercial Creates activity centres and corridors
Industrial Influences peripheral growth
Institutional Generates specialized nodes
Transportation Determines accessibility and growth direction
Open/Green areas Provides ecological balance
Agricultural fringe Major source of land conversion
Water bodies Environmental and spatial constraints

Source: Alwar Master Plan 2011-2031, Government of Rajasthan; compiled by the researcher.

Note: This table is an analytical classification, not a claim of measured land-use percentages. Exact
percentages should be calculated from GIS classification for the selected study years.

Role of Transportation in Urban Morphology

Transportation infrastructure is a major determinant of urban form. As roads improve, residential
and commercial development tends to concentrate along accessible corridors.

In Alwar, the development of broader roads and expanding commercial spaces has accompanied
urban growth. Recent research on the city also identifies the coexistence of residential, commercial
and industrial activities within the expanding urban area.
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Table 4- Transport-Morphology Relationship

Transport factor Morphological effect
Major arterial roads Linear commercial development
Ring/peripheral roads Peripheral residential growth
Railway connectivity Development of activity nodes
Highway accessibility Industrial/commercial expansion
Local streets Residential neighbourhood connectivity
Increasing vehicle ownership Road widening and parking demand

Source: Compiled by the researcher from secondary sources, planning documents and field observations.

Thus, the road network does not merely support urban growth; it also directs the spatial pattern of
that growth.

Residential Expansion
Residential expansion is one of the most visible effects of urbanization in Alwar.
Population growth has generated demand for:

e individual housing;

e apartment complexes;

e planned residential colonies;

e unauthorized colonies;

e rental housing;

e peripheral settlements.

A report on the Alwar Master Plan noted the presence of unauthorized colonies and slums and
emphasized the need for organized growth.

This creates a morphological contrast between the old city and newer peripheral areas.
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Table 5. Morphological Characteristics of Different Urban Zones

Characteristic 0Old/Core Area Intermediate Area Peripheral Area
Street pattern Irregular/narrow Mixed Wider/planned
Building density High Moderate-high Low-moderate
Land-use pattern Mixed Mixed/segregated More segregated
Plot size Generally small Medium Generally larger
Commercial activity | High Increasing Emerging
Open space Limited Moderate Relatively higher
Urban expansion Redevelopment Infill Outward expansion

Source: Compiled by the researcher from secondary sources, planning documents and field observations.

Commercial and Mixed

Land Use

Urbanization has increased commercial activity along major roads and around important nodes.

Traditional urban areas often contain mixed residential-commercial functions, while newer areas
tend to develop specialized commercial centres and road-side commercial corridors.

This transformation produces:

Residential Area - Commercial Corridor — Activity Node —» Urban Sub-centre

Such a process gradually changes the monocentric structure of the city into a more polycentric or
corridor-oriented structure.

Urban Fringe Transformation

The urban fringe represents the transitional zone between urban and rural land uses.

Alwar's fringe is important because urban growth creates:

e conversion of agricultural land;

e new residential colonies;

e roadside commercial establishments;
e institutional development;

e increasing land values;

e reduction of open agricultural areas.
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The Master Plan 2011-2031 was prepared specifically to guide organized urban expansion, and the
government included a large number of surrounding villages within the planning framework.
Contemporary reporting noted the inclusion of 80 villages in the Alwar city master-plan area.

This indicates that the functional urban region is substantially wider than the historical built-up city.
Planning and Environmental Implications
Rapid urbanization has generated several challenges.

Table 6. Major Urbanization-Related Problems

Problem Morphological consequence
Unplanned colonies Irregular peripheral expansion
Traffic congestion Pressure on old road network
Commercial encroachment Loss of street capacity
Agricultural land conversion Expansion of built-up area
Slum development Unequal urban morphology
Pressure on hills/green areas Ecological fragmentation
Inadequate open spaces Reduced environmental quality
Infrastructure deficit Uneven urban development

Source: Compiled by the researcher from secondary sources, planning documents and field observations.

Previous research on Alwar has identified congestion in the inner city, inadequately developed
peripheral areas and pressure on ecological /green areas as important concerns.

Discussion

The analysis indicates that urbanization has produced a fundamental transformation in Alwar's
urban morphology.

Three major phases can be identified:
Phase I - Traditional Compact City

The historic city was characterized by compact development, relatively narrow streets and closely
connected residential clusters.
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Phase II - Planned Expansion

Population growth and administrative/economic development generated planned residential and
institutional expansion.

Phase III - Peripheral and Corridor Growth

Recent urbanization has increasingly produced peripheral colonies, road-side commercial
development, mixed land uses and expansion toward surrounding villages.

The city's inclusion within the NCR has further strengthened its economic and spatial linkages.
Planning documents and contemporary research both emphasize the importance of managing this
growth.

Major Findings
1. Alwar has experienced substantial long-term population growth.
2. The urban population increased considerably between 1961 and 2011.

3. Urbanization has changed the city from a predominantly compact historical settlement to a
more spatially extensive urban system.

4. Residential development has been a major component of outward expansion.
Major roads have encouraged linear commercial and mixed-use development.

6. The urban fringe has experienced increasing pressure from construction and land
conversion.

7. The morphological distinction between the old city and new peripheral areas has become
increasingly prominent.

8. Unplanned colonies and infrastructure deficiencies create irregular urban expansion.
Environmental and ecological areas require greater consideration in future development.

10. The Alwar Master Plan 2011-2031 provides an important planning framework for managing
urban growth.

Conclusion

The study demonstrates that urbanization has been a major force behind the morphological
transformation of Alwar City. Increasing population, economic activities, transportation development,
residential demand and institutional expansion have collectively transformed the spatial structure of
the city.

The transformation is characterized by a shift from the compact and organically developed
historic core toward planned residential areas, commercial corridors and expanding
peripheral settlements. At the same time, the conversion of fringe land and pressure on ecological

Urbanization and Morphological Transformation of Alwar City, Rajasthan: A Spatio- Temporal
Analysis

Dr. RK. Mourya & Lokesh



AlJRAVol. Xl Issue Il www.ijcms2015.co ISSN 2455-5967

areas demonstrate the need for integrated planning.

For sustainable morphological development, future planning should emphasize compact growth,
protection of green and ecological areas, improvement of public transportation, systematic
development of the urban fringe, preservation of the historic core and effective implementation of the
Master Plan.

Suggestions

1. GIS-based urban growth monitoring should be undertaken periodically.

2. Peripheral development should be guided by detailed zonal plans.

3. Agricultural and ecologically sensitive areas should be protected from uncontrolled
conversion.

4. Public transport should be strengthened to reduce dependence on private vehicles.

Traffic management and parking facilities should be improved in the historic core.

6. Unauthorized colonies should be integrated into a planned infrastructure framework
wherever feasible.

Green belts should be developed along major urban corridors.

8. Heritage structures and the traditional morphology of the old city should be conserved.
Urban expansion should be linked with adequate water, drainage, sanitation and solid-waste
infrastructure.

10. Future development should follow a compact, connected and environmentally sustainable
urban-growth model.
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