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Editorial

In this issue there are nine papers. The paper on “Remote Sensing and GIS: An Instant Tool 
for Restructure Master Plans” authored by Reenu Sharma explains Remote Sensing and GIS 
is a kit, which helps planners to accurately create and manage data. GIS is an analytical tool 
to specify relationships among different map layers. Any new data can be added to existing 
GIS database easily. Remote Sensing data provides reliable, timely, accurate and periodic 
spatial data through satellite images and aerial photographs, while GIS provides various 
integrating tools for handling spatial and non- spatial data. GIS also allows integration of 
multiple maps and images with geo-tagged tabular data and enables to determine spatial 
pattern and choice based on spatial criteria. This information system has the capability of 
not only representing data and information but also analysis.

In his paper titled “Sustainable Development for Rapid Growth of Industrial Areas: Role 
of Environmental Laws”, Faisal Ali Khan underlines that growing population and high 
proportion of young people in the developing countries are leading to large increases 
in the labour force. Agriculture cannot absorb them. Industry provides these expanding 
societies not only with employment but with products and services useful for economic 
growth. They will experience massive increases in the production of basic consumer 
goods and a concomitant build-up of industrial infrastructure, iron and steel, paper, 
chemicals, building materials, and transportation. This implies that there would be a 
considerable increase in energy and raw material use, industrial hazards and wastes, 
accidents, and resource depletion. Industrialization does play a vital role in our economy 
and commerce, but we must also keep a balance with the environment. 

Jugmohan Singh has written a paper on “Urban Planning and Design Approaches for 
Increasing Green Cover and Reducing Temperature Variations in Cities – A Case Study 
of Dehradun City” in which he underscores that Dehradun city is not different from 
other Indian cities in the context of urban sprawl and its negative impacts. The city 
has undergone rapid economic development and urbanization over the past few 
decades after becoming interim capital of Uttarakhand in 2000. Decreasing green 
cover, deforestation, decreasing open spaces, increasing temperature and pollution has 
degraded the environment and ecological balance of the region. This negative aspect 
of growth is very alarming and needs deep analytical analysis with due consideration of 
urban planners. Therefore, for sustainable development of this city, it is important to 
maintain a balanced between built up mass and environment.

The paper on “Evaluating Accessibility Standards and Byelaws for Provision of Green 
Spaces in Contemporary Housing Solutions” is written by Prashanti Rao and Kshama 
Puntambekar. They emphasize that unavailability of land parcels in urban core has made 
the residential communities grow faster in outgrowths and peripheral areas. This location 
criteria restricted residents and made them dependent on planned open spaces within 
their boundary. Major concern is that the distance to any of the city level green spaces 
become make than the permissible physical accessibility and distance. The standards and 
byelaws for the provision of green spaces are limited in terms of percentage area to total 
land and density. Several evidences also show over or under utilization of green spaces in 
terms of usability. This paper highlights the pros and cons of present regulatory system 
and attempt to reframe standards to cater to the need of varied age group users of green 
spaces in gated residential communities.

Manoj Harishchandra Garje has written a paper on “TDR Concept and its Social Impact: A Case 
Study of Maharashtra”. He argues that in India land is a symbol of status in society since long 
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time. This passion also protects the right of property owners to reap economic gains from 
their land, which is still prevalent in the metropolitan cities due to increase in land values 
and unavailability of urbanizable lands in metropolitan cities, because it is very difficult 
to acquire lands for public purpose. Government tries to overcome these difficulties by 
adopting various techniques like land pooling. “Transfer of Development Rights”, which helps 
in making available certain amount of additional built up area in lieu of the area relinquished 
or surrendered by the owner of the land, and in return he can use extra built up area either 
himself or transfer the same to others in need of extra built up area for an agreed sum of 
money. This paper attempts to examine social impact of the concept of TDR in Maharashtra. 

In the paper titled “Characteristics of Housing Stock in Amritsar: Some Issues”, Sandeep 
Kumar explains that housing stock is most important asset of city development. Quantity and 
quality of housing stock determines the quality of life in a city. Condition of housing stock has 
been considered critical in a medieval historic city like Amritsar as the housing stock in the 
city goes through a process of dilapidation and needs timely upgradation. The present study 
examines quantity and quality of the existing housing stock and establishes housing shortage. 
A spatial-temporal analysis of housing pattern, condition of housing in terms of quality, 
planned and unplanned residential areas of the city are studied. This analysis highlights 
depletion, impact of rent controls, organic growth, and paucity of physical infrastructure as 
the main factors leading to the poor quality of housing shortage in the city.

The paper on “Planning in Steel Towns in Postcolonial India: A case of Rourkela” is 
authored by Debadutta Parida who has adopts two pronged approach, on the one hand, it 
aims to generate database of physical maps of a town showing chronological morphology 
using GIS mapping tools. Additionally, the paper attempts to trace changes in spatial 
structure and form with a case of Rourkela town since the beginning of its existence, 
and relates it with changes in socio-cultural patterns in the region. The paper concludes 
by identifying core challenges that plague the town presently and possible opportunities 
and approaches to deal with them.

Mayarani Praharaj has written a paper on “Land Use Planning for Disaster Risk Reduction and 
Climate Change: Adaptation in Coastal Odisha”. The paper argues that mainstreaming disaster 
risk management in development planning can lower the impact of disasters on properties and 
lives. The paper addresses theoretical concerns in disaster management. It aims to present an 
approach that integrates disaster mitigation with urban planning and implementation in land 
use planning and urban development policy. This paper also explores the role of planners in 
reducing hazard risk through settlement design, land use planning and legislation and identifies 
shortcomings and constraints towards achieving Disaster Risk Reduction (DRR). 

The process of evolution of new theories and movements in town planning and their 
relation with human civilization has been explained by Ashish Kelkar in the paper titled 
“Critical Analysis of Garden City Movement”. The main focus of this paper is on critical 
and comparative analysis of Garden City Movement, starting from historical background of 
urban crisis at the end of 19th century due to industrialization, then, the paper highlights 
some of the important features of Garden City Movement and its position and significance 
in modern town planning. This is compared with other modern movements such as American 
Broadacre city by Franck Lloyd Right, Radiant City by Le Corbusier and some post modern 
movements. Finally it concludes by focusing on whether Garden City Movement could be 
considered the most important foundation stone in modern town planning.

Dr. Ashok Kumar 
Editor
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Reenu Sharma, Scientist SC, Punjab Remote Sensing Centre, Ludhiana

Abstract
Remote Sensing and GIS is a kit, which helps planners to accurately create and manage data. 
GIS is an analytical tool to specify the relationships among different map layers. Any new 
data can be added to existing GIS database easily. Remote Sensing data provides reliable, 
timely, accurate and periodic spatial data that is satellite images and aerial photographs 
while GIS provides various integrating tools for handling spatial and non-spatial data. GIS 
allows integration of multiple maps and images with geo - tagged tabular data and enables 
to determine spatial pattern and choice based on spatial criterion. This information system 
has the capability of not only representing data and information but also analysis.

Remote Sensing and GIS: An Instant Tool  
for Restructuring Master Plans

Reenu Sharma

1. INTRODUCTION 

Planning process is considered as preparation of policy document with instructions. 
Due to the fast changes in demand and the influence of new computing 
technologies the end user wants to be most benefitted with all the updating 
technologies. On the one hand it has provided multiple decisions and alternative 
information from design to execution. On the other hand it must be capable of 
coordinating and integrating all other activities as such as resource planning and 
control measures. The conventional Master Plan embodies a conceptual approach, 
which is in many ways adverse to participatory, community based, and bottom up 
planning. Employing a sectoral Master Plan, conventional planning is a top-down 
process, which focuses on the future state of a single sector. Implementation is 
normally organized in distinct stages that aim to achieve planning by a target 
date with mobilization of resources.

2. MASTER PLAN

The Master Plan reflects the need for integrated, comprehensive planning to 
effectively use the land as a resource. Master Plan is the framework in which 
development of a city or town is defined in detail to describe predictable 
outcomes. Typically, Master Plans are part of a regulatory planning toolkit and 
are formally adopted as part of zoning, comprehensive plans, and “Small Area 
Plans”. For the better planning of town, city or Municipality there is provision for 
preparation of Master Plan. The major elements of Master Plan is better transport 
network which takes all the transport corridor into account, better community 
facilities that satisfy the demands for social and cultural improvement, parks and 
open spaces for better livelihood, planned residential, commercial, institutional 
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and industrial areas. The Master Plan prepared is displayed on the public places 
for the objections. Public can oppose the proposals if the proposals are not 
fair and hamper the safety of public. In that situation planners have to explain 
their proposals to planning board. Sometimes government refuses the proposal. 
Once a Plan is approved, implementation can begin but the process relies on 
government. 

The Department of Town and Country Planning prepares the Master Plan in Punjab 
with the application of Remote Sensing and GIS. They have prepared Master 
Plans for more than 40 towns of the Punjab including metropolitan cities like 
Amritsar, Ludhiana, Jalandhar, etc. The Master Plans of these cities contain maps, 
statistical information and reports for the planning vision. These Master Plans 
have to be prepared in the light of the guidelines / provisions of the programs / 
missions introduced by the government such as Jawaharlal Nehru National Urban 
Renewal Mission (JNNURM), Smart Cities, Atal Mission for Rejuvenation and Urban 
Transformation (AMRUT), Hriday, Swachh Bharat Abhiyan, etc. These programs 
insure the role of multi-stake holders in the preparation of City Development 
Plans supported by Master Plans. Hence, inclusion of the provisions and guidelines 
require pragmatic approach to Master Plan preparation powered by sustainable 
technologies to meet the changing requirements. Remote sensing and GIS are 
the tools to instant changes in the master planning process to meet the changed 
requirements.

3. TRADITIONAL MASTER PLAN APPROACH

Many towns and cities have grown without proper planning and that created a 
mess. Industries were set up in the heart of the cities, which also encroached 
upon  residential areas without proper transportation and services. People 
migrated from rural to urban areas that caused housing shortage and cities 
became congested. There were no open spaces, parks, etc. To get rid of the 
problems of the ill developed cities and for general welfare of citizens in respect 
of health, convenience and comfort there is a need for a Master Plans.

It needs geographic information of the area. The information consists of 
topography, land use, cadastral map, soil type, transport networks, vegetation, 
physical infrastructure, flood hazards, suitability of structures, residence, 
industry commerce, agriculture, ecological conservation and many more (NUIS, 
2006; UDPFI, 1996). Conventional methods utilize old topographic maps and have 
extensive survey requirements, which don’t incorporate changes in the growing 
city (Uttarwar, 2001). In India too, traditional methods were employed requiring 
paper based Survey of India (SOI) maps and ground surveys, with a drawback 
of visualizing the map limited to one fixed scale only. Also, time involved in 
simulating different type of data was very long, which usually led to mismatch 
between actual development and planning proposals.
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4. REMOTE SENSING AND MASTER PLAN APPROACH

Remote sensing techniques have importance in land use and land cover mapping, 
urban growth trends. It helps to monitor the change in land use with temporal 
data. Satellite data provide information about land use pattern and their changes. 
It takes care of depicting and analyzing different types of land uses present on 
ground with a view to appraise the growth trends and patterns of development 
of the city.

Satellite data helps in development of the physical infrastructure. From 
the time series data it is easier to get information about the infrastructure 
development. Remote Sensing Imagery provides a detailed overview of the 
area. High Spatial Resolution Remote Sensing Data in particular has great 
potential for map generation after geo-referencing (Chidambaram, 2002). 
The details on the remotely sensed image helps in creation of land use map, 
urban sprawl map, transport network map, cadastral map, etc. Advancement 
in technology of remote sensing has brought miracle in the availability of 
the higher resolution satellite imageries. These include Cartosat-II with 1 m, 
Quick bird imagery of Digital Globe with 61 cm resolution in panchromatic 
mode and so on. The data from the satellites can be used for detailed 3- 
dimensional mapping and other cartographic applications at cadastral level, 
urban and rural infrastructure development and management, as well as 
applications in Land Information System (LIS) and Geographical Information 
System (GIS). The short revisit period helps in the monitoring of the same 
region during periods of disasters. Such periodic changes once put on record 
helps in monitoring the changes on ground and helps in taking appropriate 
actions.

5. GIS AND MASTER PLAN APPROACH

GIS uses spatial attributes and associated non-spatial attributes. It also 
constitutes a bulk of geographic information which should be properly stored, 
managed and analyzed for fruitful results. The best way to analyze is to use 
maps of various scales of information. Presently, the digital maps have the 
advantage that they can be viewed at all scales irrespective of the scale of 
preparation. GIS offers map representation but it requires map preparation. 
Traditionally, maps are prepared using extensive land surveys. However, this 
method is expensive and time consuming due to dynamics of urban city. Further, 
developing country like India faces unplanned changes more than planned 
changes (Tiwari, 2002). GIS is better than traditional method because it helps in 
integrated data management environment, enhanced data accuracy, providing 
many alternatives, data visualization capability, easing the update of data, 
creating and retrieving multiple files for temporal archives, and monitoring 
capabilities.
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GIS is an information environment for supporting decision making and planning 
process. GIS for Master Plan has to include data management system, spatial 
analysis, monitoring and decision support system and information. Data 
management is an acquisition of data, after checking it is to be transformed to 
GIS environment to update the data. Whereas spatial analysis and monitoring 
include the development of data and its utilization, monitoring analysis and 
planning of land uses and networks which leads to decision support system. GIS 
provides the information in form of thematic maps, tables, figures, etc. and one 
can also develop applications.

6. CONCLUSIONS

Remote Sensing and GIS is a kit, which helps planners to accurately create and 
manage data. GIS is an analytical tool to specify the relationships among different 
map layers. Any new data can be added to existing GIS database easily. Remote 
Sensing data provides reliable, timely, accurate and periodic spatial data that 
is satellite images and aerial photographs while GIS provides various integrating 
tools for handling spatial and non-spatial data. GIS allows integration of multiple 
maps and images with geo-tagged tabular data and enables to determine spatial 
pattern and choice based on spatial criterion. For instance, GIS allows determining 
the spatial distribution of features and objects such as educational institutions, 
health centers, religious place, etc.; and the relation among entities in spatial 
distribution and correlation of multiple spatial variables in geographic space. 
This information system has the capability of not only representing data and 
information but also analysis.
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Faisal Ali Khan, Research Scholar, Dept. of Law, A.M.U., Aligarh

Abstract
Growing populations and high proportions of young people in the developing countries 
are leading to large increases in the labour force. Agriculture cannot absorb them. 
Industry thus, provide these expanding societies not only with employment but with 
products and services. They will experience massive increases in the production of 
basic consumer goods and a concomitant build-up of industrial infrastructure - iron 
and steel, paper, chemicals, building materials, and transportation. Hence, this 
implies considerable increase in energy and raw material use, industrial hazards 
and wastes, accidents, and resource depletion. So, sustainable development is the 
need of an hour. Ecological balance should be maintained. Natural resources may be 
utilized as less as possible and policy makers must make plans for industrialization 
and urbanization in such a manner, which protect and improve the environment which 
is pollution free. 

Sustainable Development for Rapid Growth  
of Industrial Areas: Role of Environmental Laws 

Faisal Ali Khan

1. INTRODUCTION 

Historically sustainable development seems to be embedded in human activities 
as part of and dependent upon the natural world. In scientific terms, the human 
ecosystem, including the communities, we build a subset of the larger ecosystem 
of the earth and it is our responsibility to maintain the ecological balance of 
the earth and use natural resources in such a manner that do not disturb the 
environment and produce minimum waste.

A focus upon sustainability requires a policy that recognizes in connection with 
actions and effects on the environment, economy and society. Sustainability is 
very much about what kind of legacy we want to leave for our children and 
grandchildren and follow the theory of R. Pound, who propounded the theory 
of Social Engineering - “maximum satisfaction of human wants or desires with 
minimum waste”. So, we have to follow the principles that use the natural 
resources for our human wants or desires with minimum waste and maintain the 
ecological system of the environment. 

Sustainable development is an objective which we are constantly striving for. 
This calls for an urgent need to bring about necessary changes in the industrial 
and agricultural production patterns, utility services, consumer behaviors and 
life style of the people keeping in view our social and development priorities for 
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conservation and sustainable use of natural resources. Facing the environmental 
challenges of the 21st century will be matter of food policy, effective leadership, 
creative agencies concerned and involved in citizens’ good information and 
rational decision making. Industries may be set up on non fertile lands and fertile 
land is not used for industrial and township purposes and there is need to amend 
the existing laws regarding the change of land use in order to maintain clean and 
green India. This is made compulsory for industrialists to fix through the use of 
some equipment to control pollution and affluent of their industries and keep 
their industrial areas clean and green (1999).

The concept of sustainable development defined as development that meets the 
needs of present without compromising the ability of future generations to meet 
their own needs (World Commission on Environment and Development, 1987) has 
always been a part of the indigenous ethos. Ignorance though not blissful in this 
context is largely responsible for generating erroneous conceptions, projecting 
the natives of the mother earth as the enemies of the procreator. One often 
comes across administrators and forest officers telling stories about how tribal 
have destroyed the virgin forests. Intellectuals and the so-called friends of the 
supposedly down-trodden, under-privileged, ignominious are not far behind. They 
plan strategies which are supposedly eco-friendly but have remained unavailable 
to the tiller of the land. To them, paramount remains the paradigm that suggest 
development and ecological concerns are conflicting goals for the native; and 
with this vision they pose questions about awareness and attitudes of the people 
at grass roots level towards environment and sustainability specifically with 
regard to inter-generational equity. 

Sustainable development for who and how long and where? What would be the 
scenario beyond sustainable development? These questions need serious debate to 
arrive at some consensus for sustainable development of the developing nations. 
Sustainable development has a time dimension. At least, it should continue till 
the next generation of people assumes the responsibility. Further, sustainable 
development could be at global, national or local level. Sustainable development 
came into limelight mainly because the other paradigms of development such as 
capitalist growth model and socialist political economy model, failed to provide 
a good society to the developing nations. A good society should be without 
strains or disruptions. These paradigms too had their ideals of a good society. 
According to first paradigm, a good society is one in which people have the most 
possible goods and services with the least cost, the least effort, and the least 
use of resources while according to the other paradigm, a good society is one 
that enables people to meet their basic needs and carry out their preferred 
social activities. Both these paradigms have been criticized as these provide 
privileged role to the national elites and brought in strains and disruption in the 
developing as well as in the developed societies. Another group of theorists are 
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pinning their hope on the ethno development strategy based on grass roots socio- 
political movements and popular culture. Further, a group of scholars are seized 
with a model of communication policy that shall promote political economic and 
socio-cultural negotiation and integration to form a common national culture for 
development.

The environment protection needs immediate attention worldwide. It has been 
realized that the protection and improvement of the human environment is a vital 
major issue affecting not only the creatures, living human beings and animals 
but also non-living. It is the duty of all governments and urgent need for the 
peoples of the whole world that protection and improvement of environmental 
problem should be given proper attention. The gravity of seriousness relating to 
the problem of environment is evident from the fact that in all the advanced 
countries scientists, economists, policy makers and administrators, have given 
serious thought to environmental problems (Tripathi and Arora, 2013: 20).

In the article “Overlapping International and European Law”, it is rightly 
observed that “Environmental protection has become a pertinent source for laws, 
international and national, since the U.N. sponsored the Stockholm Conference 
of 1972 and its, declaration on, and action program for, the human environment. 
Numerous conventions between states which turn out to be geographically 
interdependent have been hammered out, a few before, but most since, that 
date, covering such matters as the prevention of the pollution of the seas in 
general, or of particular seas, or common rivers, the reduction of air pollution 
and safeguarding of flora and fauna”.

While according to Article 48 - A of the Constitution, the state shall endeavour to 
protect and improve the environment and safeguard the forests and wildlife of 
the country. Article 51 - A of the constitution imposes as one of the fundamental 
duties on every citizen, the duty to protect and improve the natural environment 
including forests, lakes, rivers, and wildlife and to have compassion for living 
creatures (Tripathi and Arora, 2013: 20). 

2. INDUSTRIAL DEVELOPMENT AND ENVIRONMENT LAWS: PROBLEMS AND 
PROSPECTS

Growing populations and high proportions of young people in the developing 
countries are leading to large increases in the labour force. Agriculture cannot 
absorb them. Industry must provide these expanding societies not only with 
employment but with products and services. They will experience massive 
increases in the production of basic consumer goods and a concomitant build-up 
of industrial infrastructure - iron and steel, paper, chemicals, building materials, 
and transportation. All this implies considerable increase in energy and raw 
material use, industrial hazards and wastes, accidents, and resource depletion 
(UN, 2016).



Faisal Ali Khan

Institute of Town Planners, India Journal 14 x 3, July - September 2017

8

The problems and prospects for industrial development vary among the countries 
of the Third World, which differ greatly in size and resources. There are some 
large countries with abundant natural resources and a substantial domestic 
market that provide a base for wide-ranging industrial development. Smaller, 
resource-rich countries are trying to build up an export-oriented processing 
industry. Several developing countries have based much of their industrial 
development on export industries in garments, consumer electronics, and light 
engineering. In many countries, however, industrial development is restricted to 
a few consumer-goods industries that cater to relatively small domestic markets 
(UN, 2016).

The developing countries’ share in world production of iron and steel rose from 
3.6 percent in 1955 to 17.3 percent in 1984, when four countries - Brazil, China, 
India, and the Republic of Korea - produced more than 10 million tons of steel 
each, as much as in many medium-sized industrialized countries. At the same 
time this industry is contracting in many developed countries, it is expected 
to expand by 38 million tons between 1982 and 1990 in the developing world. 
Latin America is projected to account for 41 percent of this rise, Southeast Asia 
for 36 percent, the Middle East for 20 percent, and Africa for 1.3 percent (UN, 
2016).

Many developing countries still depend heavily on their exports of minerals and 
other commodities, mostly in unprocessed or only intermediately processed 
forms. In the case of several major minerals such as aluminum and nickel, a 
few transnational corporations control the whole industry, from mining through 
final processing. Some countries have been moderately successful in increasing 
the share of refined products in their exports. Yet most of these ‘manufactured’ 
goods are processed further in the industrial country that imports them. Thus, 
in 1980, only 39 per cent of all Third World exports of manufactured goods were 
ready for final use, while 43 per cent of its total exports were unprocessed. 
This ratio should improve as developing nations move into the further stages of 
processing. These improvements should be speeded up.

The expected growth in basic industries foreshadows rapid increases in pollution 
and resource degradation unless developing countries take great care to control 
pollution and waste, to increase recycling and reuse, and to minimize hazardous 
wastes. These countries do not have the resources to industrialize now and 
repair the damage later; nor will they have the time, given the rapid pace of 
technological progress. They can profit from the improvements in resource and 
environmental management being achieved in industrialized countries, and so 
avoid the need for expensive clean-ups. Such technologies can also help them 
reduce ultimate costs and stretch scarce resources. And they can learn from the 
mistakes of developed countries (UN, 2016).
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Economies of scale are no longer be always the primary consideration. New 
technologies in communications, information, and process control allow the 
establishment of small-scale, decentralized, widely dispersed industries, 
thus, reducing levels of pollution and other impacts on the local environment. 
There may, however, be trade-offs to be made: small-scale raw material 
processing, for example, is often labor-intensive and widely dispersed but 
intensive in the use of energy. Such dispersed industries could relieve big 
cities of some of their population and pollution pressures. They could provide 
non-farming jobs in the countryside, produce consumer goods that cater to 
local markets, and help spread environmentally sound technologies (UN, 
2016).

Industrial growth is widely seen as inevitably accompanied by corresponding 
increases in energy and raw material consumption. In the past two decades, 
however, this pattern appears to have fundamentally changed. As growth has 
continued in the developed market economies, the demand for many basic 
materials, including energy and water, has levelled off; in some cases, it has 
actually declined in absolute terms.

The achievement and success in science and industrial development policy 
brought many boons, but the lack of checks and balances begins to multiply, 
threatening the very existence of a man on the earth. The industrial revolution 
and rapid prosperity and backbone of our economy, made inroads in the biosphere 
and disturbed the ecological balances. The pall of smoke, pollution, industrial 
effluents, and greenhouse gases and without adequate measure to control these 
health hazards situations and contaminating air and water. The achievement to 
growth of industrial development is necessary for our coming generation but it 
should not be compromised with our environmental factor. 

Even our flora and fauna are found to be threatened with extinction. We have 
been using water and air in our daily life, it is found contaminated and hazards 
to the health. As a result of this contamination of our World is afflicted with 
a quite number of incurable diseases. We do not possess immunity from this 
circumstances and no life of the World is safe and healthy.

The dilemma is that we belongs to the developing country like India could not 
bear to economic growth with our disturbing ecological system and our present 
economic growth has obtaining on the causes of environmental disturbing 
factor. What is the problems and prospects of the issues? The answer is 
sustainable development without compromising to our environmental factor by 
linking economic development, protection of environment, social justice and 
constitutional safeguards. Hence, environment and human beings are the species 
of sustainable development. 
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3. CONSTITUTIONAL PROTECTION OF ENVIRONMENTAL LAW

The Indian Constitution is amongst the few in the world that contains specific 
provisions on environmental protection. The Directive Principles of State 
Policy and the Fundamental Duties chapters explicitly enunciate the national 
commitment to protect and improve the environment. Judicial interpretation has 
strengthened this constitutional mandate. Recently, the courts have recognized 
the right to a wholesome environment as being implicit in the fundamental right 
to life.

Environmental protection and improvement were explicitly incorporated in the 
Constitution by the Constitution Forty Second Amendment Act (42nd C.A.A.) of 
1976. The act introduced Article: 48 - A in Part - IV, which provides that “the 
State shall endeavour to protect and improve the environment and to safeguard 
the forests and wildlife of the country”. The provision though not enforceable 
in a court, directs the State to enact legislation and frame policies towards 
attaining these goals.

The 42nd C.A.A. also introduced Article: 51 - A in Part IV A of the Constitution 
Article 51 - A (g) which provides that “it shall be the duty of every citizen 
of India to protect and improve the natural environment including forests, 
lakes, rivers and wild life, and to have compassion for living creatures.” Right 
now the citizen of India ought to protect the environment and keep our city 
as clean and green “Swachh Bharat Mission”. Thus, the State now is under 
a moral duty to take measures to prevent ecological imbalances resulting 
from modern industrialization and make the mandatory provisions in our 
industrial policy for the protection of environment and industrial growth to 
be maintained in sustainable development. The Constitution has also cast a 
duty on the citizen to take steps for maintaining ecological balance. Although 
the language of Article: 48 - A and Article: 51 A - (g) differs to each other, the 
differences appear to relate to form rather than to substance. Together, the 
provisions highlight the national consensus on the importance of environmental 
protection and improvement. The incorporation of protection of environment 
as an obligation of the State and as a mandate to the citizens of India as 
part of the fundamental duties is notable indication to the importance of the 
protection of environment.

The Parliament has enacted various legislations for the protection of 
environment, pollution and maintains the ecological system of our nature, 
such as the Environment (Protection) Act 1986, Air (Prevention and Control 
of Pollution) Act 1981, the Water Cess Act 1977, the water (Prevention and 
Control of Pollution) Act 1974, the Wild Life (Protection) Act 1972, the Forest 
(Conservation) Act 1980, the Indian Forest Act 1927 The National Green Tribunal 
Act 2010 but, the implementation of these laws could not achieve the desired 
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results, it may be a failure of our function and  functionary. But it can get the 
required results with “strong political will of the State” and NGOs can play the 
vital role for awareness of environment and pollution free atmosphere among 
the common peoples.

In the case of Supreme Court, it has recognized the importance of pollution free 
environment and gave it the status of a human right (Municipal Council, Ratlam 
versus Vardhichand AIR SC 1622).

In the case of Supreme Court held on the facts that discharge of smoke from 
the chimneys of the plants, was not causing pollution. The petitioner Samithi 
alleged that the Junjunwala Oil Mills and Refinery Plant located in the green 
belt area was causing environmental pollution due to the emissions of smoke 
and dust from the chimneys of the mill and effluents discharged from the plants. 
The petitioner prayed for necessary direction. The Apex Court having considered 
the facts and circumstances, the nature of allegations and the long history of 
enmity and animosity between parties, expressed the opinion that there was no 
conduct on the part of the respondent to attribute pollution of air or ecological 
imbalance calling for interference by the Court. The petition was held devoid 
of any merit. Every citizen has a fundamental right to have the enjoyment of 
quality of life and living as contemplated by Article 21 of the Constitution of 
India. Anything which endangers or impairs, by conduct of anybody either in 
violation or in derogation of laws, that quality of life and living is entitled to 
be taken recourse of Article: 32 of the Constitution (Chhetriya Pradushan Mukti 
Sangharsh Samiti V. State of U.P. AIR 1990 SC 2060).

Right under Article: 19 (1) (g) of the Constitution is not an absolute right but it is 
subject to suspension, restriction, and prohibition. Thus, it is clear that a license 
to carry on activities of traders doing business of gunny bag can be cancelled 
on account of creating nuisance. Hence, the right of the petitioner to carry on 
business in old and used gunny bags cannot be said to be absolute (A.P. Gunnies 
Merchants Association, Hyderabad and  Others versus Government of A.P. and 
Others AIR 2002). 

The Supreme Court has directed the Union of India and University Grant 
Commission to take appropriate steps immediately to give effect to the guidelines 
laid down by the Court, i.e., requiring the Universities to prescribe the course 
on environment. They would consider the feasibility of making this a compulsory 
subject at level in college education. So far as every State Government and 
every Education Board connected with education up-to the matriculation stage 
or even intermediate college to immediately take steps to enforce compulsory 
on environment in a graded way (M.C. Mehta V. Union of India and Others AIR 
1992 SC 382).
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The Supreme Court has held that the material resources of the community like 
pounds, forests and mountains, etc; are bounty of nature. They are responsible 
for maintaining ecological balance all over. Therefore, they need to be protected 
for proper and healthy environment which enables people to enjoy quality of life 
which is the essence of the guaranteed right under Article 21 of the constitution. 
Thus, the Government and its agencies are under constitutional obligation itself 
provides concept and object for protection and improvement of environment 
then an Act to provide for the protection and improvement of environment and 
for matters connected therewith, cannot be said to be unconstitutional in any 
way (Hinch Lal Tiwari V. Kamla Devi 2001 (6) SCC 496). 

4. CONCLUSIONS

To wind up our discussion, it would be appropriate to say that in the present 
day globalization era, the theory of “Social Engineering” propounded by Roscoe 
Pound could be followed. The theory underscores: “The policy of law making 
or planning urban, industrial sectors in such a manner, it should be satisfying 
the maximum wants, or desires, or claims of the human beings with minimum 
waste, means a balance between the competing interests in the society” (Mani 
Tripathi, 2002: 44). In fact industrialization plays a vital role in our economy and 
commerce and also generates employment opportunities for the youth but we 
must keep in mind the environment. So, sustainable development is the need 
of an hour. Ecological balance should be maintained. Natural resources may be 
utilized as less as possible and policy makers must make plans for industrialization 
and urbanization in such a manner, which protect and improve the environment 
and pollution free atmosphere.
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Abstract

Dehradun city is not different than other Indian cities in the context of urban sprawl and 
its negative impacts; it has undergone rapid economic development and urbanization over 
past decades after becoming the interim capital of Uttarakhand in the year 2000. The 
decreasing green cover, deforestation, decreasing open spaces, increasing temperature 
and pollution has degraded the environment and ecological balance of the region. This 
negative growth is very alarming in nature and needs deep analytical analysis and due 
consideration of urban planners. Therefore, for sustainable development of any city it 
is important to maintain a balance between built up mass and environment. 

Urban Planning and Design Approaches 
for Increasing Green Cover and Reducing 

Temperature Variations in Cities: 
A Case Study of Dehradun City 

Jugmohan Singh

1. INTRODUCTION 

Urbanization in India began to accelerate after independence. Population 
residing in urban areas in India has increased according to 1901 census; the urban 
population was 11.4 percent. This count increased to 28.53 percent according 
to 2001 census, and crossing 30 percent as per 2011 census, standing at 31.16 
percent. According, to a survey by UN State of the World Population report in 
2007, by 2030, 40.76 percent of country’s population is expected to reside in 
urban areas. As per World Bank, India, along with China, Indonesia, Nigeria, and 
the United States, will lead the world’s urban population surge by 2050. Rapid 
rise in urban population, in India, is leading to many problems like increasing 
slums, decrease in standard of living in urban areas, also causing environmental 
damage water logging, UHI effect, etc. 

When a settlement grows in any city, it goes through various interactions of its 
physical components such as forest, green cover, air, water bodies, etc. These 
fast growing cities not only need to accommodate the pressure of urbanization, 
but they should also to measure the issues of environment arising due to fast 
infrastructure development. The rapid growth of cities is eating up the open 
spaces, green cover and is thus affecting the ecological balance of the area  
(Fig. 1). 

Dehradun city is not different than other Indian cities in the context to urban 
sprawl and its negative impacts; it has undergone rapid economic development 
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and urbanization over past decades after becoming the interim capital of 
Uttarakhand in the year 2000. Dehradun city is going through a phase of rapid 
development; the growth in population has increased urban sprawl in all possible 
directions of the city, as the city was not much familiar with the concept of 
vertical development, therefore, the urban sprawl has mainly been horizontal 
in nature. This horizontal and unplanned development of the city has led to 
deforestation, decreases in green, open spaces, water bodies and increased in 
pollution, etc. As per the records maintained by an NGO “citizen for green doon” 
more than 30000 trees has been cut (Table 1) in Urban Area of the Dehradun 
in last 15 years. The decreasing green cover, deforestation, decreasing open 
spaces, increasing temperature and pollution has degraded the environment 
and ecological balance of the region. A city once know for soothing climate and 
better environmental conditions has now turned into a 31st most polluted city 

Fig. 1: Increasing Built Up Mass and Decreasing Green Cover

Year Private  
Green Trees

Private  
Dead Trees

Private  
Dangerous Trees

Public  
Dangerous Trees

Public  
Green Trees

Public Dead 
Trees

Total

2000 297 75 0 0 51 0 423

2001 460 191 26 1 6 1 685

2002 611 183 13 0 249 0 1056

2003 389 28 0 2 10 6 435

2004 439 6 3 0 6 0 454

2005 333 72 30 1 148 105 689

2006 181 72 38 0 251 0 542

2007 135 73 66 91 3839 64 4268

2008 118 99 48 0 214 42 521

2009 426 86 326 46 3911 984 5779

2010 177 4196 276 98 217 706 1670

2011 224 73 383 268 2396 114 3458

2012 803 198 960 339 467 60 2827

2013 517 269 572 74 734 118 2284

2014 635 178 669 678 2508 755 4911

2015 158 30 648 84 24 5 950

Total 30,002

Table 1: Data of Tree Felling / Cutting in the Urban Areas of Dehradun

Source: Citizen for Green Doon, Dehradun.
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in the world. This negative growth is very alarming in nature and needs deep 
analytical analysis and due consideration of urban planners. First: - To observe 
the reduction of forest / green cover in the city and its impacts. Second: - 
Reduction of green / open spaces and its effect on temperature variation in 
within city area and Third: - Mitigation strategies and policies to increase green 
cover of the city with the help of conventional and unconventional methods of 
urban planning and design.

2. INCREASING BUILD UP MASS AND DECREASING GREEN COVER OF 
DEHRADUN CITY

After the declaration of Dehradun city as the interim capital of the Uttarakhand 
State, there has been a major change in land use adding to its deforestation 
which has increased, while open and green spaces have decreased in the 
city. The escalated urbanization, associated with environmental degradation, 
has generated a debate on how much urban green space has been lost due 
to the urbanization process. Integrated means of addressing the ecological 
and environmental, economic and social concerns are still neglected in the 
framework of development. As a result, large areas of urban green space are 
declining rapidly, and causing numerous environmental problems. However, both 
environmental awareness and environmental legislation (setting of standards, 
etc.) have advanced considerably in recent years, but enforcement is lagging 
almost everywhere. Now, it is well recognized that urban green / open spaces 
plays an important role in the social and natural sustainability of a city.

Urbanization has led to unprecedented reduction in agriculture open spaces, 
and vegetation. Due to this unprecedented reduction in all these aspects we 
have to face tremendous problems concerning environment. The impact of 
reduction of green cover on air, water and society is negative. It has caused air 
pollution, variation in temperature, increased urban heat island effect and many 
other negative effects in the city. WHO has declared Dehradun city as 31st most 
polluted city in the world based on how much fine particulate matter (PM 2.5) 
they have in the air and Dehradun PM Count is beyond 100. 

About 114 percent growth in urban population since 1991 and 230 percent growth 
in urban buildup area have been observed since 1982 in Dehradun city (UUDP 

Table 2: Decrease in Green Cover of Dehradun

Source: Urban Growth assessment using CA Markov Model: A case study of Dehradun City

Year Agriculture Tea Garden Forest Total Green Cover

1998 14983.32 1119.068 12238.89 28341.278

2003 13763.17 1126.97 10586.874 25477.014

2008 12469.37 1089.97 9780.908 23340.248

2013 10340.75 1029.43 9821.195 21191.375
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2007). Dehradun city is highly vulnerable to urban climate change mostly due to 
anthropogenic activities. The annual maximum, annual minimum and annual mean 
temperatures at Dehradun city have positive trends of change. Overall it has warmed 
significantly and annual mean temperature has increased about 0.47 degree c during 
the 41 year period (1967-200). Per decade increase in annual mean temperature was 
found to be 0.12 degree C which is about four times more than the global increase 
in temperature. The time period during 1967-1987 has less intensity of temperature 
growth than the time period of 1988-2007 (UUDP-2007). Dehradun city will ultimately 
result into fatal effects on natural ecosystems. In Table 2, data clearly indicates how 
green cover has decreased with passage of time in Dehradun city. 

After becoming interim capital of Uttarakhand the buildup mass has increasing 
drastically as shown in images comparatively (Year 1986, 1998, 2011). With the 
passage of time and decreasing in (Fig. 2) the forest area, open spaces and water 
bodies in Dehradun city. In the images the urban sprawl is represented by red 
color which has increased and the water bodies which are shown by blue as well 
as forest which are shown by dark green and green cover which is shown by light 
yellow has decreased with time at an alarming pace. 

The analysis of the satellite imaginary of Dehradun city and Its Environment 
for the Year 1986, 1998 and 2011 by (IJARSG International Journal of Advanced 
Remote Sensing and GIS) clearly indicates that on the one hand area under green 
cover, water bodies and forests has decreased and on the other hand built up 
mass has increased rapidly (Table 3).

As of today the concrete jungle is continuously increasing and green cover and 
open spaces are decreasing, the unplanned growth is creating misbalance in 

Fig. 2: Decrease in Forest Area, Open Spaces and Water Bodies in Dehradun 

Source: IJARSG International Journal of Advanced Remote Sensing and GIS
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built up mass arrangement in proportion to the green cover and open space 
ratio, which is effecting the overall environment and sustainable growth of the 
city. Dehradun city being the part of the Smart City project list has to do the 
interventions to enhance Sustainable environment and Health. This horizontal, 
unplanned and haphazard growth will affect the city in various ways, some of the 
factors are briefly describe below. 

3. EFFECT OF DECREASING GREEN COVER AND INCREASING BUILT UP AREA

Massive urbanization and land use change has decreased infiltration, green and 
open spaces, evaporation and has increased the surface runoff which has lead to 
water logging in cities. Due to the insufficient percolation or seepage of water 
into the ground, water table also gets affected and therefore the surface runoff 
has increased in most of the urban areas, which has increased the risk of floods 
and water logging. From Fig. 2, one can easily understand that how urbanization 
affects various environmental parameters.

Unplanned development and urban sprawl has also lead to increase in unwanted 
population growth, increase in migration from rural to urban areas, decrease in 
water quality, (Fig. 3) increase in erosion and sedimentation, increase in sewage 
overflows, increase in waterborne pathogens, increase in pesticides content in 
water and soil, decrease in air quality, decrease in life expectancy and reducing 
health inequality, decreasing levels of physical activity and health, decreasing 
psychological health and mental well-being, negative effect on land and property 
values impact on local economic regeneration, decrease habitat areas, decrease 
in population of some protected species, decreasing species movement.

Table 3: Development of Built Up Area in Dehradun City during 1982-2004

Type of Urban Land Use Built Up Area 
(ha) 1982

Built Up Area 
(ha) 2004

Growth in Built up 
Area (%) 1982 - 2004

Residential 1588.8 4071.8 156.3
Commercial 81 341.4 321.5
Industrial 113.4 383.4 238.01
Government and semi -  
Government Buildings 

267.2 479.6 79.5

Facilities and services 802.2 915.4 14.1
Orchards and gardens 205.7 728.4 254.1
Open spaces and parks 156 581.9 274.1
Tourism and  Transportation 203 822 304.9
Rivers and Nalas 331.5 1179.3 255.7
Undefined land use 55 3058.8 5461.5
Total 3802.8 12565 230.1

Source: Uttaranchal Urban Development Plan 2007
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Climate change is another factor which increases with the urbanization in 
any city, e.g. Heat amelioration or heat island: An urban heat island (UHI) is a 
city that is significantly warmer than its surrounding rural areas due to human 
activities. UHI is most noticeable during the summer and winter. The main 
cause of the urban heat island effects is from the modification of land surfaces. 
Waste heat generated by energy usage is a secondary contributor. As the density 
of population in core area grows, it tends to expand its area and increase its 
average temperature. The less-used term heat island refers to any area, which is 
consistently hotter than the surrounding area.

The UHI decreases air quality by increasing the production of pollutants such 
as ozone, and decreases water quality as warmer waters flow into in the area 

Fig. 3: Development and its Effects
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streams and put stress on the ecosystem. There are several causes of an urban 
heat island (UHI); for example, dark surfaces absorb significantly more solar 
radiation, which causes urban concentrations of roads and buildings to heat more 
than suburban and rural areas during the day.

Other causes of a UHI are due to geometric effects. The tall buildings within 
many urban areas provide multiple surfaces for the reflection and absorption 
of sunlight, increasing the efficiency with which urban areas are heated. This is 
called the “urban canyon effect”. UHIs have the potential to directly influence 
the health and welfare of urban residents. Increased temperatures have been 
reported to cause heat stroke, heat exhaustion, heat syncope, and heat cramps. 

4. TEMPERATURE VARIATIONS WITHIN THE CITY LIMITS

Frequently UHI effect is used to indicate temperature variations in a city in 
comparison with surrounding rural areas, but in this case study, temperature 
devices are used to detect temperature variations within Dehradun city limits. 
In this case study the variations in temperature within city limits have been 
studied, to confirm that there can be the temperature variation within the city 
limits because of unplanned built-up mass arrangement. To validate temperature 
variation within the city limits temperature device were installed at seven  
different locations randomly (Fig. 4). 

To collect, analyze and detect the variation in temperature at various locations 
within the city limits, temperature recording devices were provided free of cost to 

Fig. 4: Location of Temperature Devices at Seven Different Locations 
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members and contact number of all persons where collected saved in the mobile. 
To make data collection and communication with member’s easier WhatsApp group 
under the name of “research members” was created and members were added 
in the WhatsApp group. The members were instructed about the location for 
installation of the devices and they were trained how to check the temperature. The 
members were told to note down the temperature in Degree Celsius scale instead of 

Table 4: Recorded Temperature Variations at Seven Different Locations in Dehradun City 

 11.5.2016 
/ 3 pm

12.5.2016 
/ 1 PM

13.5.2016 
/ 1 pm

14.5.2016 
/ 4 pm

17.5.2016 
/ 5 pm

23.05.2016 
/ 1 pm 

26.05.2016 
/ 2 pm 

01.06.2016 
/ 12.30

03.06.2016 
/ 1 pm

08.06.2016 
/ 12.30 pm

House 
No-238 

East Patel 
Nagar, Near 

Ramlila 
Ground, 

Dehradun

35 36 36 39 39 37 37 36 37 34

House 
No- 243, 

Loharwala, 
Sirmour 
Marg, 
Kishan 
nagar 

Chowk, 
Dehradun.

35 35 34 38 38 35 35 35 35 33

Bhimtal, 
Subash 

Nagar, Post 
Office, 

Mobhewala, 
Dehradun

33 30 34 35 34 34 35 35 35 32

Astle Hall, 
Near Orient 

Cinema, 
Rajpur 
Road, 

Dehradun

34 34 36 37 39.5 36 37 35 35 35

Kolagarh, 
Near 

Kolagarh 
Post Office, 
Near FRI, 
Dehradun

33 35 35 36 37 37 37 36 35 33

Wadia 
institute of 
Himlayan 
Geology, 

GMS Road, 
Dehradun.

31 30 33 35 34 34 34 31 32 30

Hous no 
57, Near 
Gurukul 
School, 

Dharampur 
Dhanda, 
Dehradun

33 33 34 35 34 35 36 34 36 30

Google 32 33 35 37 38 36 38 34 34 31

Highest 35 36 36 39 39.5 37 38 36 37 35

Lowest 31 30 33 35 3 34 34 31 32 30

Difference 4 6 3 4 5.5 3 4 5 5 5
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Fahrenheit scale for easy compilation and analysis of the data. The members were 
also instructed not to install the devices in the rooms; all the devices were installed 
outside of the house because room temperature which is subjected to various factors 
always differs from outside temperature. Temperature data of Dehradun was also 
collected from internet (http://www.accuweather.com) for comparison purposes. 
Temperature data was collected for once in a day for approximately 10 days. The 
details of the recorded temperature are given below in the table. Analysis of the 
internation collected (Table 4) clearly indicates the following:

• There is continuous temperature variation in the city limits.

• The temperature variation is between 3 degree Celsius to 6 degree Celsius.

• The lowest temperature was usually recorded in areas like 

 - Wadia Institute of Himalayan Geology, GMS Road, Dehradun;

 - House no 57, Near Gurukul School, Dharampur Dhanda, Dehradun; and

 - Bhimtal, Subash Nagar, Post Office, Mobhewala, Dehradun. 

• The highest temperature was usually recorded in areas like 

 - House No-238 East Patel Nagar, Near Ramlila Ground, Dehradun; 

 - Kolagarh, Near Kolagarh Post Office, Near FRI, Dehradun; 

 - House No- 243, Loharwala, Sirmour Marg, Kishan nagar Chowk, Dehradun; 
and 

 - Astle Hall, Near Orient Cinema, Rajpur Road, Dehradun.

• The temperature was recorded high in the densely populated areas with 
more built-up mass, which clearly indicates that built up mass effects the 
overall environment of the area. 

• Temperature variation within the city spatially confirms the UHI effect at 
micro level.

• The areas with less green cover spatially are comparable hotter than the 
areas with less green cover.

• Built up area effects the micro environment (Fig. 5) of that region, for eg 
one of the location like Kolagarh is surrounded by green area in the sides 
but due to higher density along with built up area in that specific area is 
more which leads to higher temperature. Micro level temperature variation 
is very much dependent on the built of mass arrangement and density of 
that area. 

Therefore, we can say that UDI affects are different for different areas of city 
based on the spatial growth in specific area. In Fig. 6, one can understand how 
urban built up mass arrangement effects the temperature variation in the city. 
The impact of built up mass effects the heat absorption, the area with more 
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built up area will be warmer than the surrounding area, but if studied on the 
micro level one can easily calculate variation in temperature in the city. Warmer 
core and cooler surrounding in (Fig. 6; Pattern - 1): In this pattern the growth is 
mostly concentrated in the core area of the city, which effects the environment 
of the city core area thus leading to warmer core and cooler surroundings. Cool 
core area, central warm and cool peripheral areas (Fig. 6; Pattern - 2): In this 
pattern as the core, outer surrounding is cool and the central area is warmer. 
This happens when the core area is preserved, most of the development has 
occurred in the central part of the city. 

Fig. 5: Micro Level Temperature Variation 

Fig. 6: Urban Built Up Mass and Temperature Variations
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Scattered development (Fig. 6; Pattern - 3): In this pattern the built up mass 
percentage is different all around the city, in some part is more and in some part 
its less, thus the areas with more built area are comparably warmer than the 
other areas. The micro level temperature difference in Dehradun city is because 
of the difference in buildup mass arrangement which shows that effect can be 
different in different parts of Dehradun city. 

Planned Development (Fig. 6; Pattern - 4): Planned development is the key for 
balanced built up arrangement, in the figure no 4 the Built-up mass arrangement 
is planned and balanced, this kind of arrangement is possible in planned area. 
This type of built up mass arrangement decreases the temperature variation 
possibilities. The green area and open spaces are spatially located. It’s not 
only about the total area under green cover and open space; it’s about spatial 
placement of the green and open spaces.

5. URBAN PLANNING AND DESIGN RECOMMENDATIONS TO CREATE BALANCE 
BETWEEN BUILT UP MASS AND THE UHI IMPACT

Planning, Design and Orientation: As almost all Indian cities are facing the 
common issues of increasing environmental degradation. There is need to 
have strong policy and regulatory framework to increase urban environment 
sustainability. To moderate the environmental impacts of urbanization, 
sustainable ways of planning are required. Urban centre’s by its form play a 
significant role in mounting urban heat island. Green city modules such as street 
orientation in lines with sun direction and wind direction not only help reduce 
the impact, but also slow down the gas emissions from artificial cooling systems. 
Further green spaces within the urban set-up ensures cooling effect and better 
public interaction spaces, apart from psychological supports in reducing human 
stress levels.

Effective Land Use Planning: It is essential to implement effective land use 
planning. Green cities practices and effective land use reduces the impacts of 
urban sprawl by encouraging compact, mixed-use developments and promotes 
higher urban densities without affecting the quality of life. During the formation 
of master plan, city development plan, zonal plans the planner should consider 
these aspects and promote open and green spaces. 

Landscape Planning According to the Recorded Temperature Statics: City 
landscape planning has to be correlated to the temperature variation statics 
for remarkable results; the temperature variation can be taken a right tool for 
implementing landscape planning e.g. if we are planning to plant / trees shrubs 
or have planned to do any kind of landscaping in the city then the right way is 
to plan the plantation drives, etc; according to the temperature statics, the 
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landscape planning has to be done in the areas which are hotter in comparison 
with the other areas in the surrounding. The landscape planning will be more 
fruitful if it is scientifically planned to decrease the temperature variation in the 
Dehradun city. 

Adopter Vertical Development to Save Land and Green Spaces: Urban 
sprawl should be discouraged by practicing higher development densities 
with green roof tops. Urban sprawl has to be restricted and the unplanned 
growth patterns have to be checked. The zonal plans have to be strictly 
enforced. As the valley lie in the highest seismic Zone - IV and Zone - V 
making it more vulnerable to earthquakes. Under such circumstances high 
rise buildings are not advisable under normal procedures of construction 
techniques. But with the increase in the technological advancement like earth 
quake resistant building construction techniques, etc; high rise building can be 
constructed. 

Public Transport: All cities should majorly use public transportation to reduce 
fossil fuel consumption and vehicular emissions. The proximities of basic 
transportation mode should be in walk able distance. There is need to introduce 
smart, sustainable and green public transport. 

Subsidiary Materials: As the unbalanced and unplanned growth in terms of buildup 
mass in Dehradun city is increasing as a result of which the evapo-transpiration, 
infiltration is decreasing, and surface runoff in increasing, therefore, there is 
urgent need to use porous materials like porous concrete, interlocking tiles, etc; 
to cover open space like footpath, pathways tracks, etc. The buildings should 
be painted with light colors to reflect more light and absorb less light e.g. (light 
color Plastic paints, emulsion paints, white wash), concrete structures without 
paint absorbs more heat and increase heat island effect. 

White Roofs: Painting rooftops (Fig. 7) white 
has become a common strategy to reduce the 
heat island effect. In cities, there are many dark 
colored surfaces that absorb the heat of the 
sun in turn lowering the albedo. White rooftops 
allow high solar reflectance increasing the 
albedo of the city or area the effect is occurring. 
Therefore, city dwellers should use white color 
to paint their roof tops. 

Vinyl sheets: Vinyl roofs provide an energy-
efficient roofing option due to their inherently 

Fig. 7: Building with White Roof 
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light coloring. While, the surface of a black roof can experience a temperature 
increase of as much as 90 degrees under the heat of the full sun, a white reflective 
roof typically increases only 5–14 degrees celsius. Vinyl membranes can also be 
used in waterproofing applications for roofing. This is a common technique used 
in association with green, or planted, roofs. 

Spatial Placement of Green Spaces: Open spaces have to be spatially 
distributed (Recreational space, Organized green) other common open spaces, 
the spaces have to be equally distributed across the city. Planned development 
is the key for balanced Built up arrangement, the Built-up mass arrangement 
is planned and balanced, This type of built up mass arrangement decreases the 
temperature variation possibilities and increase green cover in the city. The 
green area and open spaces are spatially located. It’s not only about the total 
area under green cover and open space; it’s about spatial placement of the 
green and open spaces. 

Two Dimensional Landscape Planning: The urban 
planner and designers have to carefully plan the 
green and open spaces; for long we have only 
concentrated on horizontal landscaping, a new 
approach of vertical landscaping (Fig. 8) has also to 
be adopted to increase the green cover in the city. As 
per URDPFI in a green city about 25-35 percent out of 
total area should be earmarked as recreational and 
open spaces within the Green City. So if we want to 
attain this criterion in our city and turn Dehradun 

into a Green Doon we have to start implementing two dimensions landscape 
planning. “Vertical and horizontal landscaping” 

Vertical Landscaping: As we know the land resource in urban area is becoming 
scarce, rare and costly, therefore in future it will become difficult to keep large 
open space in urban area. But with vertical growth and vertical landscaping 
can be increased and land resource can be save. What’s the best way to deal 
with urban air pollution / urban smog? An intriguing solution to this problem 
is vertical gardens that scale up buildings. Several such projects have already 
sprung up around the world, in places like Italy and Mexico. Now, an Italian 
architecture firm called Stefano Boeri Architetti is planning to build the first one 
in Asia, specifically in Nanjing, China. The firm is planning to build two towers 
laden with greenery, known as a Vertical Forest or the Nanjing Green Towers, 
in Nanjing’s Pukou District. Due to be completed in 2018, the towers would be 
covered in 600 tall trees, 500 medium-sized trees, and 2,500 cascading plants 
and shrubs. In total, this would cover an area of 6,000 square meters (64,600 
square feet).

Fig. 8: Vertical Landscaping 
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Roof Gardening or Green Roofs: Green roofs 
are another method to decrease the urban 
heat island effect and increases green cover 
in the city. Green Roofery is the practice of 
having vegetation on a roof; such as having 
trees or a garden. The plants that are on 
the roof increase the albedo and decrease 
the urban heat island effect. In urban areas, 
due to escalating population, more land 
area is brought under the construction of 
houses; therefore, there is hardly any space 
for landscaping. Especially in multistoried 
buildings, roof gardening is the only way to 
grow fruits and vegetables by using the pots and containers. This practice is 
known as container gardening. Psychiatrist recommends that working in garden 
refresh the body and mind by reliving harsh stresses. Gardens become the 
integral part of the family life benefited by the supply of toxic free fresh fruits 
and vegetables (Fig. 9). 

Use of Bonsai Trees, Bushes and Shrubs: These types of trees or plants are very 
small in size (Fig. 10) and cover less space. So we can easily adopt these types of 
plants to cover open or small spaces effectively in our house. This will also help 
in increasing the green cover in the city. 

Designing of Housing Units Around the Trees: The unfortunate reality of 
urbanization is that trees get in the way. Trees improve the air we breathe, cut 
our energy bills with their shade, provide homes for wildlife, and add beauty and 
value to our house. In fact, landscaping can add approximately 10 to 20 percent 
more value to a property especially landscaping that includes mature trees. 
Commercial areas with trees also attract more customers (and they stay longer 
and spend more money). The urbanization has led to tree cutting because trees 

Fig. 9: Roof Gardening / Green Roofs

Fig. 10: Use of Bonsai Trees and Bushes and Shrubs 
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are not kept as the part of the building 
design. Trees are usually cut to make way 
for construction and then unused / left 
over space are demarcated as the area 
for landscaping just to sake of building 
bye laws. Urban planners, architects and 
urban designers in India have to change 
their mind set and tree conservation has to 
be taken into account. The existing trees 
have to be agglomerated into the design. 
We have to design the infrastructure 
around the trees and existing trees have 
to be the part of the design (Fig. 11). 

Plantation on Dead Walls or Grass Paved 
Walls: Vertical Greenery Systems (VGS) is 
a well-designed and maintained. Green 
wall can significantly enhance a building’s 
appearance - whether it’s to add a new 
aesthetic dimension, disguise a car park, 
refresh a tired façade or add color and 
texture to a complete wall or section. 
A green wall in an urban area which 
help improve local air quality, both by 
absorbing carbon dioxide and releasing 
oxygen, and by trapping dust and other 
pollutants. By adding a layer of insulation 
(both thermal and acoustic) green walls 
absorb sound - making a positive impact 
for both the building’s occupants and the 
local environment. The grass paved walls 
look very attractive and can increase the 

green cover immensely. Just presume that all the walls are grass paved. The time 
has come when we have to think about this high cost of the land in the urban 
areas which makes it difficult to keep large chunks of land for parks and green 
spaces, but if we can adopt the idea of vertical plantation we will be able to 
increase the green cover of any city (Fig. 12). 

Plantation on Balconies / Courtyards: The plantation can be done in any space 
kept open in a building for e.g. the plantation can be done in balconies of the 
building. The space left for balcony can be beautifully landscaped. The addition 
of the soft element will enhance the beauty of the space will also enrich the 
view (Fig. 13). 

Fig. 11: Designing of Infrastructure Around Trees

Fig. 12: Plantation on Dead Walls



Jugmohan Singh

Institute of Town Planners, India Journal 14 x 3, July - September 2017

28

5. VERTICAL LANDSCAPING AND INTERNAL LANDSCAPING FOR INCREASING 
GREEN COVER IN A CITY: OTHER IDEAS

5.1 Horizontal Landscaping

Planting Trees in Cities: Planting trees around the city can be another way 
of increasing albedo and decreasing the urban heat island effect. Trees absorb 
carbon dioxide and provide shade. It is recommended to plant deciduous trees 
because they can provide many benefits such as more shade in the summer and 
not blocking warmth of winter. Trees can be installed in public area, cremation 
grounds, schools, median, graveyards, setback area, area left for road widening, 
low lying areas, flood prone area, plantation in the road margins, play grounds, 
open space, recreational spaces, etc (Fig. 14).

Green Parking Lots to Produce Electricity: Green parking lots use surfaces other 
than asphalt and concrete to limit the impact urban heat island effect. In recent 
days there has been a huge popularity of Solar Groves (Fig. 15) in the parking 

Fig. 14: Planting Trees in Cities

Fig. 13: Landscaping in Cutout, Courtyard and Shaft Areas

Cutout of Skylight Landscaping in Courtyard Plantation in Shaft Area
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areas. According to a Wall Street Journal report published in September 2012, 
“From Long Island to the Arizona desert, developers are covering their parking 
lots with canopies of solar panels. These way parking lot owners get to double 
up on their use of under utilized land and to offset their utility bills at the same 
time. And very little stands between most parking lots and the sun, so they can 
produce plenty of power. 

Prevention of Existing Park and Gardens: Careful planning prior to undertaking 
work can help prevent irrevocable damage to a cultural landscape. Professional 
techniques for identifying, documenting, evaluating and preserving cultural land-
scapes have advanced during the past 25 years and are continually being refined. 

Preservation Planning: It generally involves the following steps; (i) historical re-
search; (ii) inventory and documentation of existing conditions; (iii) site analysis 
and evaluation of integrity and significance; (iv) development of a cultural land-
scape preservation approach and treatment plan; (v) development of a cultural 
landscape management plan and management philosophy; (vi) the development 
of a strategy for ongoing maintenance; and (vii) preparation of a record of treat-
ment and future research recommendations.

Optimum Utilization and Revitalization of Existing Park and Available 
Open Spaces: The open spaces which are not properly utilized should be 
redesigned for optimum utilization and beautification. There are various 
open spaces in the city which are not properly designed nor properly 
maintained. There are available spaces in the city which are either being 
used to through garbage or are encroached or being used for informal 
parking, all these spaces have to be utilized e.g. the space beneath the 
flyovers, setbacks, etc. (Fig. 16). 

Plantation of Tree and Shrubs in Median and Road Sides: Plants along 
median strips reduce vehicular glare and prevent accidents and also increase 

Fig. 15: Solar Groves 
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Fig. 17: Plantation of Trees in Median and Roadsides

Fig. 16: Revitalization of Existing Parks

some green cover in the city. It is important to plant trees in road margin area 
available to increase the green cover of the city. Plantation on road side increases 
the aesthetics of the ROW and also helps in decreasing the pollution due to 
vehicle and also helps decreasing the temperature variation (Fig. 17).

Plantation in Setback Spaces and Road Widening Spaces: The setback spaces 
and area left open for road widening in future should be used optimally to 
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install the plants, shrubs and trees. 
This will increase the green cover of 
the city and will also help in avoiding 
encroachment of the open spaces. The 
open spaces are usually encroached 
first. The plantation of the trees, 
plants, shrubs will help in curbing the 
menace of encroachment (Fig. 18).

Plantation Along River / Streams / 
Nallahs: It is astounded that trees and 
plants provide so many benefits having 
amazing power to our environment 
and communities at the of. Forested 
stream banks act like a sponge, filtering 
out excessive nutrients, sediment, and 
other pollutants that run off from the 
land that would be damaging if they 
entered a stream. Shrubs and trees 
are also able to prevent stream bank 
erosion by anchoring the soils, keeping 

the banks stable and excess sediment out of the stream. Buffers can even help 
to mitigate flooding and water logging by absorbing and slowing down surface 
runoff. River front development programs should mostly include increasing the 
green cover and open spaces near the river banks (Fig. 19). 

As a potential two major tributaries Bindal and Ripana River are traversing 
through Dehradun city, unplanned vacant land which not being used and are being 
encroached by public has to be stopped the spaces on both sides of the river have 
to be utilized to increase the green cover of the city. The various tributaries and 
nallahs which are the part of the catchment area have to be properly planned 
and green cover has to be increased. Encroachment along the banks has to be 
stopped. The banks of the both the rivers from the up front point Anarwala of 
Bindal River and Kailaghat Ghas Mandi upfront point of Rispana River till the 
merging or conflux point Doudwala, Mothorrowala. The River Front Development 
of both the rivers will increase the green cover in the city; will also help in 
balancing build up mass arrangement and decreasing UHI effect in the city. 

There are various available open spaces in the Dehradun city which if properly 
utilized for the plantation and landscaping can increase the green cover of the 
city e.g. plantation can be done in the periphery of cremation grounds, grave 
yards, school boundaries, public and semi public offices, bus terminals, truck 

Fig. 18: Plantation in Road Widening Space

Fig. 19: Plantation along Rivers / Nallahs
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terminals, transport nagar, parade ground, factories, stone crushers, batching 
plants, low lying areas etc we have to identify and earmark all those open 
space. 

6. CONCLUSIONS

GIS, GPS, and other devices would be useful tool to scientifically analyze 
and figure out the various problems and potentials of any city. Scientists, 
geographers, urban planners and researchers can use the various available 
techniques to understand the issue and can in turn provide the best suitable 
scientific solutions. In this case study, simple and low cost scientific devices 
were used to record the temperature in various parts of Dehradun city to 
validate temperature variations. Most of the times the research work is not 
initiated because of the cost and time factor, but if the research is properly 
planned then it can be executed and completed with low cost measures. Such 
studies provide very effective solutions and can definitely help in reshaping the 
city and achievement of goals like balanced urban mass arrangement, heath 
benefits, environment improvement, environment sensitive development, urban 
sustainability and maintaining ecological balance.
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Abstract
The gated residential communities are considered as one of the fastest growing 
contemporary housing solutions both in public and private sectors. But unavailability of 
land parcels in urban core made them growing faster in outgrowths and peripheral areas. 
This location criteria restricted residents and make them dependent on green spaces 
(planned open spaces) within their boundary. Major concern is that the distance to any 
of the city level green space become more than the permissible physical accessibility 
(distance). The standards and byelaws for provision of green spaces are limited to 
percentage of total land area and density. The many evidences also shows over or under 
utilization of green spaces in terms of usability. This paper highlights the pros and cons 
of present regulatory system and attempt to reframe the standards to cater the need of 
varied age group users of green spaces in gated residential communities.

Evaluating Accessibility Standards  
and Byelaws for Provision of Green Spaces  
in Contemporary Housing Solutions
Prashanti Rao and Kshama Puntambekar, Ph.D.

1. INTRODUCTION 

“Urbanization in India is faced with two pronged challenges. On one hand the 
pressure of the ever-growing existing cities coupled with the colossal challenge 
of providing them with basic infrastructure and services. On the other front, 
increasingly several private developers are beginning to see private cities and 
townships as the solution to the woes of existing cities” (Centre for Science and 
Environment, 2012). Housing demand encouraged the growth of real estate sector; 
this played an important role in existence of gated residential communities in 
Indian cities” (PWC, 2014). The increasing rates of urbanization as well as rise in 
upper middle class in India in the recent past year have intensified the growth 
of gated residential communities. Similarly increasing crime has also made the 
population to adopt secured campuses. The various statistics shows the growing 
pace of gated residential communities in Indian cities. The Housing Start up 
Index (HSUI) is one of such initiative taken as a joint venture between Reserve 
Bank of India (RBI), National Buildings Organization (NBO) and Ministry of Housing 
and Urban Poverty Alleviation, Government of India. It is used as an indicator to 
detect the volume of residential construction that happens for a certain period 
of time in the Real Estate Sector. In this purview 27 cities in the country were 
selected i.e. 9 cities from northern region, 4 cities from eastern, 7 each from 
southern and western region respectively. This index helps the government to 
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review the benefit of the real estate sector and to form better policies which will 
improve the infrastructure status. 

On one hand, this conversion of major land parcel for residential land use to 
accommodate more people also led to reduction in per capita GS (Rao, 2013).
Whereas, on the other hand due to location of land parcels in the outgrowths and 
peripheral areas, developers have benefited more and these gated residential 
communities are marketed by them in the terms of safety, security and luxury. 
Even though the parks, green spaces, open areas and playgrounds within an urban 
area influence the quality of the urban environment for residents, contributing 
to the overall health of the city environment. It has been observed that, there 
is lack of better quality of infrastructure facility and it varies according to 
developer’s will and investment capacity. This variation is more often felt in 
provision of green space rather than other basic infrastructure facility like water, 
electricity and plumbing services. Due to their location in peripheral areas and 
distance from city green space, the residents of gated residential communities 
are dependent on green spaces within their communities. Though, the green 
space is considered as one of the sustainability indicators, but as per the Indian 
planning regulatory system they have lesser percentage share with respect to 
total land allotted for community development. Hence, due to its limited area, 
provision of green spaces acts as hindrance to provide all amenities to all age 
group, which impacts on its usability as well as the quality of life of residents in 
communities. 

“As a result, it is becoming increasingly important to prioritize well planned, easily 
accessible green spaces and the services they provide, which are often not recognized as 
integrated components of urban planning” (Nhlozi, 2012). The above discussion shows 
that urbanization draws pressure not only on housing need but in turn exerts pressure 
on green space usability within housing communities. According to the empirical 
studies, the residents of communities are unable to access city and community level 
green space due to proximity and connection issues. They have to travel more than 
300 meters distance or five minutes’ walk as mentioned in byelaws and regulatory 
framework of Indian cities to use the green space. Hence, this made residents of 
community’s total dependent on the green space within gated communities. 

Now it becomes essential to peep into the depth of provisional criteria for green 
space in the gated residential communities. In model byelaws (Ministry of Urban 
Development, 2004) for Indian cities, major physical parameters considered for 
provision of green space are area at neighborhood level and density at community 
level. In spite of many disparities in terms of spatial location difference in housing 
concepts within the boundary of gated residential communities, provisional 
byelaws for seeking municipality permission is same. According, to this byelaw, 
varied percentage is left for development of green space (planned open spaces) 
out of total developable land. This gave the flexibility to developers to provide 
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green space for their profit maximization, rather than focusing upon user’s 
satisfaction.

From the perspective of current and potential urban green space users, access is 
revealed to be about more than the physical characteristics of neighborhoods, green 
space resources or objectively measurable features of walkability and connectivity. 
Subjectively, the idea of walkability includes perceptions of social cohesion at a 
community level and the level of felt integration and inclusion by individuals in 
their communities. Individual’s feel in green spaces the integration and inclusion 
potentially which mitigate the effects of experiential barriers to urban green space 
access, such as evidence of anti-social behavior” (Peter J Seaman, 2010).

The empirical studies in gated residential communities in various housing 
typologies shows that the green space due to variation in location, size, shape 
and accessibility parameters are left unused. This occurred due to the high land 
cost which matters most to developers, and led to unequal distribution of active 
and passive recreational facilities (Rao, 2013). The past models strongly advocate 
that usability of green space within residential community depends on quality 
of park characteristics, connectivity (psychological comfort) and accessibility 
(physical comfort) (Cohen et al. 2008).  There is a need to enquire how accessible 
they are within the gate.

2. VISUAL ACCESSIBILITY FOR ENHANCEMENT OF USABILITY OF GREEN 
SPACES WITHIN GATED RESIDENTIAL COMMUNITIES

The previous studies shows that physical accessibility or proximity to plentiful, 
good quality green space is linked to better and more frequent use. In terms of 
social safety, this refers to safety resulting from human behavior and interaction 
among people in green space of residential areas (Xiaoping, 2015). According to 
empirical studies conducted by Natasa (2013) if green space are well planned 
for the residents they are frequently visited and used. If they are neglected, 
degraded or restricted by obstacles, they remain empty although they have 
potential to be renovated and improved. Similarly they also advocate about 
the spaces which are directly under vision from their dwelling, is used more by 
certain age group for recreation and health benefit due to feeling of being safe.

Homes overlooking each other, with good sight from kitchens and living rooms to 
outdoor areas where children can play, provide an increased perception to safety of 
residents and are generally preferred. Socially, green space, provides opportunities 
for social interaction and community activities, which foster community cohesion. 
Health benefits accrue from opportunities for ‘green’ exercise, which helps 
reduce stress and enhances individual well-being (The Architecture Policy Unit, 
2006) Thus, it suggests that “Green space and play areas for younger children are 
provided nearer than those for older children” (Morphet, 2016).



Prashanti Rao and Kshama Puntambekar, Ph.D.

Institute of Town Planners, India Journal 14 x 3, July - September 2017

37

In urban design perspective, legibility refers to the clarity of the environment. “It 
has been described as, the degree to which a space is understandable; the ease 
with which it's parts can be recognized and organized into a coherent pattern” 
(Lynch, 1960). According, to this design of green space may have direct impact on 
willingness to use a space, due to people’s perception towards safety. The residential 
level green space is said to be legible when the resident is able to find the way with 
ease and find it as sense of security and comfort while using the space, apart from 
this users are able to form clear and accurate image of that space.

In the present context, in contemporary layouts of gated residential communities 
even though they are physically accessible, most of them remained unused due 
to odd shapes and sizes, and location (left over spaces, monotonous functions or 
uneven distribution of green space). This complicates the situation in provision of 
green space in between the built forms, as the heights of building itself creates 
visual hindrance and makes it visually inaccessible, as also mentioned above in 
recent studies (Whyte, 1981).

Now the question arises that who all are going to use these visual accessible 
spaces or who all are deprived of using physically accessible spaces as age group is 
concerned, due to the variation in their mobility to access in Indian context. The 
issue is related to specific age group and gender with lesser mobility like women, 
children, elders and people with disability who needs visual accessible spaces 
more compared to adult male and teenagers of high mobility group. For instance, 
the dependent children (infant + toddler) are unable to move on their own. They 
require parents or other elder person to move from one place to other. In such cases 
residents avoid moving to distance place. Due to safety and security concerns the 
parents do not allow the children of specific age group to play in the green spaces, 
which are away from home or they are unable to monitor from their dwellings. It is 
the same case with women, elderly and physically challenged people. 

So through traces from literature it is inferred that apart from physical 
accessibility, there is a need of visual accessibility which can be obtained 
through visual access space. This not only brings social cohesion but enhance 
safety-security in residential area. Hence, this indicates the emerging need of 
visually accessible green space along with physical accessibility to enhance the 
user frequency for majority age group and gender. 

3. STATUS OF BYELAWS, STANDARDS AND POLICIES FOR PROVISION OF 
GREEN SPACES IN RESIDENTIAL AREAS

3.1 Standards and Byelaws
According to Indian standards provision of green space in the residential area 
is provided on the basis of rules and regulation as per model byelaws 2007  
(Table 1). This document is followed in most of the urban area with few 
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amendments as per population density and topographical character in their 
respective Master Plans / Development Plans.

3.2 Policy Gaps in the Indian Context

Lack of integration of policies from national to city level for provision of green 
spaces in residential community has been observed.

• National Action Plan on Climate Change (NAPCC) - National Policy Green 
India Mission: Goals include the afforestation of 6 million hectares of 
degraded forest lands and expanding forest cover from 23 percent to 33 
percent of India’s territory. At regional level, the focus is on the increase 
of green wedges and green belts (Minister of Environment, Forest and 
climate change). At city level implementation of these policies are fragile 
because they are not integrated with city level planning documents for 
development of green. The protection of existing tree canopy and to 
increase canopy cover in residential development areas, is still not an 

Table 1: Criteria for Provision of Green Spaces (Planned Open Spaces)

S. No. Type of 
Residential 
Development

Area Density Min.
Width

Catering 
for 
an Area 

Remarks

Housing Development
1. Row and 

Group 
housing and 
Multi unit 
residential

10% of total area 
minimum left as per 
open space in residential 
development

- - - Individual layout in 
group housing set 
back is followed and 
for whole residential 
development as group 
housing % of open 
space is left.

2. High rise 
development

33% of total area is 
maximum ground 
coverage and rest is for 
other infrastructure like 
roads , setbacks, service 
lanes and open space 

- - - Individual layout in 
group housing set 
back is followed and 
for whole residential 
development as group 
housing % of open 
space is left.

Neighborhood Level
1. Tot lot at 

housing 
cluster level

0.0125 ha 250 - - -

2. Housing area 
park

0.5 ha 5000 - - -

3 Neighbor-
hood 

1 ha 1000 - - -

Source: Model Byelaws-2007
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Fig.1: Present Regulatory Framework for Provision of Green Space.

Fig. 2: Proposed Regulatory Framework for Provision of Green Space in Gated 
Residential Communities

agenda for urban local bodies; it is restricted to city, regional and state 
level in the hierarchy.

• As per Urban and Regional Development Plan formulation and Implementation 
guidelines (URDPFI, 2014): There is ambiguity and confusion over certain 
land use categories in the Development Plan. The DP needs to make a 
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clear distinction between natural areas, open spaces, and commons. The 
preparatory studies report argues for the consideration of natural areas in 
the calculation of open spaces. As in the case of Mumbai, the argument is 
that per capita open space of 1.24 sq m indicates a severe shortfall, since 
what is included, is only provided open spaces (parks, gardens, playgrounds, 
promenades and beaches) and not natural areas or layout open spaces. If 
the National Park is included in the calculation, the area will jump to 4.83 
sq m. If all natural areas are included, it will increase to 10.32 sq m of 
open spaces per capita, which is absurd. Natural areas and open spaces 
are two separate, distinct categories and should not be confused; natural 
areas include ecological or environmental systems while open spaces are 
specially designed or designated areas for public use and recreation. In open 

Table 2: Comparison between Prevailing Guidelines of Developed Countries in Indian Context

Particulars National Standards and Guidelines International Standards and Guidelines

URDPFI 
Guideline 

Model Building 
Bye-laws 

WHO - 
Guideline 

CPTED- 
Guideline

GS 
Standards

Document URDPFI - Urban 
and regional 
development 
plan 
formulation and 
implementation 
(2014) 

Model Building Bye - 
laws. July, 2004. Town 
& Country Planning 
Organization. Ministry 
of Urban Development, 
Government of India 
(Model byelaws 2004) 

WHO – (2012)
World health 
Organization

CPTED 
(2007) Crime 
prevention 
through 
environmental 
design  

England Natural 
England 
Accessible 
Natural Greens 
pace Standards

Specification Small towns:- 
1.0 to 1.2 ha 
per 1000 person
Medium towns:- 
1.4 to 1.6 ha 
per 1000 person
Large and Metro 
cities:- 1.2-1.4 
ha per 1000 
person
per capita GS 10 
Sq m - 12 Sq m 
per person 

GS (Open space) of 10% 
of the total development 
area is provided for 
Row housing, Multi unit 
residential and group 
housing. Whereas for 
high rise projects 33% 
of land is underground 
coverage and rest is 
provided for GS and 
parking. *For hill region 
development and 
metropolitan cities this 
may vary according 
to contextual need. 
Neighborhood green 
space accessibility within 
400 m Residential within 
150 m

Per capita 
green space 
9 sq m per 
person 

Provision of GSs 
in neighborhood 
may have 
compulsory 
natural 
surveillance/ 
Visual 
accessibility 
from adjoining 
building of 
varied typology. 

Play grounds for 
small children 
within 90 m, 
for age group 
10-13 within 300 
m, 14-18 years 
within 1000 
m No person 
should live more 
than 300 meters 
from nearest 
green space as 
per green space 
standard.

Criteria
Area as per 
Density as per 
town character 

Percentage Area based 
upon total developable 
land. Distance of 
residential community 
and nearest green space

Area as per 
person 

Visual 
Accessibility

Distance and 
size

Source: Author (compiled by various sources mentioned in references)
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Sr.
No. 

Housing Typology % Land for 
Built Up
(Maximum) 

% Land 
for Open 
(minimum) 

Level of difficulty to provide GS In regular 
shape, size, location, with passive and 
active amenities (empirical studies) 

1. Plotted development 
or row housing

60% 10% Severe 

2. Group housing 60% 10-15% Severe/ medium 

3. Multi unit housing 35-40% 20-25% Less 

Table 3: Depicting the % Land Distribution in Varied Housing Layouts

Source: Madhya Pradesh Bhumi vikas adhiniyam -2012

spaces too, only city level parks are considered whereas residential level 
local parks are not considered. Specific guidelines and regulations under 
Development Control Rules (Fig. 1 and Fig. 2) for the protection of natural 
areas, open spaces and commons need to be incorporated in the DP 
specifying the nature of activities and type of development permissible in 
these areas (MCGM, 2014).

• In this guideline the ecological and conserved area are taken into account 
for only green hilly areas, not for plain areas. Again the broad guideline for 
residential open spaces same as mentioned earlier in UDPFI (1996) guideline 
and not discussed in much detail.

• Urban Green Guideline 2014: In newly published urban green guideline 2014, 
highlights about types of green provided on roadside avenues, selection of 
trees, spacing of trees, use of species, etc. But neighborhood level green 
spaces focuses mainly on maintenance aspects like irrigating the plants / 
trees and making the provision of pruning at regular intervals for planned 
parks and Tot-lots. 

Gap identification by comparing International Policy Standards and Guidelines in 
Indian context for provision of green space in residential communities is given 
in Table 2.

4. CONCLUSIONS

Gated residential communities are dynamic in nature due to variation in its 
housing typologies and green space. In the present Indian regulatory system only 
distance and area are considered for provision of green space. But this limited 
criteria are unable to address the resident’s needs pertaining to green space 
(passive or active) for varied age groups i.e. low mobility or high mobility users. 
Due to lack of parameters like location, size and number of passive and active 
green space made, many of them remained unused. 

The location criterion of green space is directly impacted by varied housing 
typologies in gated residential community, because availability of space depends 
upon the layout pattern of varied housing typologies. For instance the row housing 
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development layout gets less opportunity of regular shape spaces for green space 
when compared to group housing and Multi unit housing. This in turn, depends 
upon the percentage ground cover for varied housing typologies, which gives an 
opportunity of spaces for green space in terms of shape, size and number. As per 
Indian regulatory system the distribution of land parcel within layout for varied 
housing typology is different for each case. Table 3 shows the example of Bhopal 
city Building regulation standards mentioned in Madhya Pradesh Bhumi Vikas 
Adhiniyam, 2012, which clearly states the level of difficulty to provide green 
space with regular shape, size, location, and function when compared with the 
available standards. It explains why the provisional criteria are unable to address 
the hierarchical green spaces system for varied housing typology.

As per byelaws, for plotted development (Table - 3) land allotted for built up should 
not be more than 60 percent, whereas land for green space should not be less than 10 
percent. But in row housing developments attaining regular shape, size and proper 
location is practically difficult. It becomes more difficult to cater the needs of all 
the age group. The prime reason is the land price, because of which, the developer 
wants to provide regular shape and size for built up component instead of green 
space. Hence most of the row housing developments have negative spaces allotted 
for green space and they remain unused or underutilized. Same is the case with green 
space for group housing, which also depends upon the ratio of plotted and multi unit 
developments with respect to green space i.e. more is the built up less is the green 
space and vice versa. In case of multi storied unit housing, land coverage percentage 
for built up is less, when compared with others. This always gives an opportunity for 
developers to provide large green space with proper shape, size and location. This 
phenomenon was also experienced in the experimental studies conducted for varied 
housing typology at macro level and observational studies at micro level. Here by to 
introduce the visual accessibility as one of the parameter for provisional criteria for 
green space the author proposed the reframed regulatory framework for provision 
of green space in contemporary housing solution (Gated residential communities). 
It clearly states that the physical parameters adopted for provision of green space 
in residential area is lacking in many other social aspects like location, accessibility 
criteria which directly influencing on the usability of green space as suggested in 
literature. This is also important for certain age group and gender while using the 
green space to feel safe.  So it is essential to identify and integrate that physical and 
social parameter in the provision of green space in gated residential communities 
as per contemporary needs. Table 3 also clearly depicts the prevailing guidelines in 
Indian context and International guidelines, and development standards shows wide 
variation in terms of scale, attributes and measurement criteria in terms of provision 
of green space in gated residential communities. The CPTED 2010 guideline mentions 
the importance of passive surveillance in the residential area, which emphasizes 
that, varied typology of housing provide more passive surveillance. Thus, it also 
provide way forward for the consideration of varied housing typology and its impact 
while provision of green space in gated residential communities to include location 
criteria along with required space. 
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Abstract
In India land is a symbol of status in society since long time. This passion also 
protects the right of property owners to reap economic gain from their land 
which is still prevalent in the metro cities, due to the increase in land values and 
unavailability of urbanizable lands in the metro cities, it is very difficult to acquire 
lands for public purpose. The government tries to overcome these difficulties by 
adopting various land pulling techniques. “Transfer of Development Rights” is one 
of the various techniques adopted by government; which helps in making available 
certain amount of additional built up area in lieu of the area surrendered by the 
owner of the land, so that he can use extra built up area either himself or transfer 
the same to others in need of the extra built up area for an agreed sum of money.” 
This paper attempts to examine social impact of TDR concept in reference to 
Maharashtra.

TDR Concept and its Social Impact:  
Case Study of Maharashtra

Manoj Harishchandra Garje

1. INTRODUCTION 

This study aims to understand the impact of Transfer of Development Rights (TDR) 
in a city in terms of planning standards, load on infrastructure and social conflicts. 
In doing so the paper focuses on need of TDR program in India, side effects of 
TDR on existing infrastructure in cities, social conflicts arising due to loaded TDR 
and the need for modification of planning standards with respect to the TDR. It is 
not denying the fact that the increased FSI due to TDR directly increases load on 
existing infrastructure. Transfer of Development Rights from one social group to 
another does not match and could give rise to social conflicts. Thus, TDR directly 
affects planning standards for the city planning as per the UDPFI Guidelines. In 
this way premium FSI generates additional load on society and infrastructure. 
TDR is commonly adopted as a land pooling technique by local bodies. As per 74th 
Amendment to the Indian Constitution, local bodies are free to take decisions in 
respect of TDR in respective States. Data collection is difficult due to so many 
modifications in the original concept of TDR.

2. HISTORY OF TDR

In early of 1990s, the authority realized that there was a need of some extra 
techniques for preservation of the open land and reserved land for prevention 
of environmental harm. In India the Land Acquisition Act was the major issue 
while acquiring the land of farmers and landowner for development of the area. 
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Complexities and disputes arise in the process of the land acquisition in order 
to avoid this, the TDR concept is introduced in India first time. Mumbai was the 
first city who implemented the concept of TDR in development of the slums of 
the Mumbai in 1990 and later on, Andhra Pradesh introduced TDR in Hyderabad 
to widen the roads. 

Although TDR programs appear to be a potentially powerful tool for land 
acquisition, few cities have had success in using these programs because of 
the associated challenges in land acquisitions. TDR programs do not reduce the 
need for zoning and can actually be more complex to administer. Communities 
may not support TDR programs, and local governments may have to propagate 
in community education programs to explain them to the public about the TDR. 
Lastly, although the implementation of TDR programs can be advantageous to 
local bodies, it may also be a liability, since a community’s land use needs 
change over time.

According, to Gazetteer of Maharashtra Government; Urban development 
Department Mantralaya, Mumbai 400 032, dated 28 January 2016, Government 
made the rules for TDR, and Accommodation Reservation concept. This 
later on incorporated in the Sanctioned Development Control Regulations of 
the respective Planning Authorities, replacing the all existing and proposed 
regulations of Transferable Development Rights and Accommodation Reservation 
Principles. 

The Government keeping in view the provisions of the right to fair compensation 
and transparency in Land Acquisition, Rehabilitation and Resettlement 
Act, 2013, provided to allow the fair compensation for the lands reserved 
for public amenities, social facilities and utilities in the Development Plans 
prepared under the provisions of Maharashtra Regional and Town Planning 
Act, 1966 by granting “Transferable Development Rights” and by allowing 
owner for development, subject to certain conditions under Accommodation 
Reservation principle.

For the governmental machinery and the local bodies, the process of land 
acquisition in urban areas for public purpose especially for road widening, parks 
and play grounds, schools, etc.; is complicated, costly and time consuming. In 
order to minimize the time needed and to enable a process, the TDR concept can 
be put into practice to acquire land advantageously for reservation purposes.

3. TRANSFERABLE DEVELOPMENT RIGHTS: MEANING

Transferable Development Rights (TDR) is compensation in the form of Floor Space 
Index (FSI) or Development Rights which shall entitle the owner for construction 
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of built-up area subject to provisions of regulation. The FSI credit shall be issued 
in a certificate which shall be called as Development Right Certificate (DRC). 
Development Rights Certificate shall be issued by Municipal Commissioner under 
his signature and endorse thereon in writing in figures and in words, the FSI credit 
in square meters of the built-up area to which the owner or lessee is entitled, 
the place from where it is generated and the rate of that plot as prescribed in 
the Annual Statement of Rates issued by the Registration Department for the 
concerned year.

If the land is required for road widening or for formation of new roads 
or development of parks, play grounds, civic amenities, etc.; proposed 
in the plan the land owner shall be eligible for the award of Transferable 
Development Rights. Such award will entitle the owner of the land in the form 
of a Development Rights Certificate, which he may use for himself or transfer 
to any other person.

3.1 Eligibility for Transferable Development Rights (TDR)

3.1.1 Cases Eligible

• Lands under various reservations for public purposes, new roads, road 
widening; etc.; which are subjected to acquisition, proposed in Draft or 
Final Development Plan, prepared under the provisions of the Maharashtra 
Regional and Town Planning Act,1966 ; 

• Lands under any deemed reservations according to any regulations prepared 
as per the provisions of Maharashtra Regional and Town Planning Act, 1966 ; 

• Lands under any new road or road widening proposed under the provisions of 
Maharashtra Municipal Corporation Act ; 

• Development or construction of the amenity on the reserved land; 

• Unutilized FSI of any structure or precinct which is declared as Heritage 
Structure or Precinct under the provisions of Development Control Regulations, 
due to restrictions imposed in the concerned Regulation; 

• In lieu of constructing housing for slum-dwellers according to regulations 
prepared under the Maharashtra Regional and Town Planning Act, 1966 ; 

• The purposes as may be notified by the Government from time to time, by 
way of, modification to, new addition of, any of the provisions of sanctioned 
Development Control Regulations. 

3.1.2 Cases Not Eligible

• For earlier land acquisition or development for which compensation has been 
already paid partly or fully by any means;
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• Where award of land has already been declared and which is valid under the 
Land Acquisition Act, 1894 or the Right to Fair Compensation and Transparency 
in Land Acquisition, Rehabilitation and Resettlement Act, 2013 unless lands 
are withdrawn from the award by the Appropriate Authority according to the 
provisions of the relevant Acts; 

• In cases where layout has already been sanctioned and layout roads are 
incorporated as Development Plan roads prior to these regulations; 

• For the width of road that would be necessary according to the length as per 
Development Control Regulations (DCR); 

• If the compensation in the form of FSI or by any means has already been 
granted to the owner. Where lawful possession including by mutual agreement 
/or contract has been taken;

• For an existing user or retention user or any required compulsory open space 
or recreational open space or recreational ground, in any layout; and

• For any designation, allocation of the use or zone which is not subjected to 
acquisition.

3.2 Rules for Generation of the Transferable Development Rights (TDR)

3.2.1 Transferable Development Rights (TDR) Against Surrender of Land

• For surrender of the gross area of the land which is subjected to acquisition, 
free of cost and free from all encumbrances, the owner shall be entitled 
for TDR or Development Right irrespective of the FSI permissible or 
development potential of the said land to be surrendered and also that 
of land surrounding to such land at prescribed rate. This entitlement may 
also be applicable to the compensation paid in the form of FSI to the 
owner to be utilized on unaffected part of same land parcel and in such 
cases the procedure of Development Right Certificate (DRC) shall not be 
insisted.

• Transferable Development Rights Against Construction of Amenity: When 
an owner or lessee with prior approval of Municipal Commissioner, may 
develop or construct the amenity on the surrendered plot or on the land 
which is already vested in the Planning Authority, at his own cost subject 
to such stipulations as may be prescribed and to the satisfaction of the 
Municipal Commissioner and hands over the said developed / constructed 
amenity free of cost to the Municipal Commissioner then he may be granted 
a Transferable Development Rights (TDR) in the form of FSI as per the 
following formula:
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Construction Amenity TDR in sq m = A/B 
* 1.25

Where,

A= cost of construction of amenity in 
rupees as per the rates of construction 
mentioned in Annual Statement of Rates 
(ASR) prepared by the Inspector General of Registration for the year in which 
construction of amenity is commenced.

B = land rate per sq m as per the Annual Statement of Rates (ASR) prepared 
by the Inspector General of Registration for the year in which construction of 
amenity is commenced.

• The Transferable Development Rights (TDR) generated from any land use 
zone shall be utilized on any receiving plot irrespective of the land use 
zone and anywhere in congested or non-congested area earmarked on 
Development Plan. The equivalent quantum of Transferable Development 
Rights (TDR) to be permitted on receiving plot shall be governed by the 
formula given below: 

Formula:

X = (Rg / Rr) x Y

Where 

X = Permissible Utilization of TDR in sq m on receiving plot Rg = Rate for land 
in Rs. per sq m as per ASR of generating plots in generating year Rr = Rate for 
land in Rs. per sq m as per ASR of receiving plot in generating year 

Y = TDR debited from DRC in sq m

• Utilization of Transferable Development Rights (TDR) and Road Width 
Relation:

Notwithstanding anything contained in any regulation, the total maximum 
permissible built-up area and utilization of Transferable Development Rights 
(TDR) on receiving plot shall be, subject to the road width, as prescribed below:

• Column No. 3, 4 and 5 (Table - 2) shows the maximum permissible TDR that 
can be utilized on any plot. 

• FSI loading limit on such plot (Maximum Building potential) shall be the basic 
FSI + TDR + Additional FSI on payment of premium if any. 

• Maximum permissible TDR loading as mentioned above on any plot shall be 
exclusive of FSI allowed for inclusive housing if any. 

Area Designated on DP Entitlement for TDR/DR
Non-congested Area 2 times the area of 

surrendered land.

Congested Area 3 times the area of 
surrendered land.

Table 1: Entitlement of TDR / DR
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• The priority and quantum of maximum permissible TDR loading mentioned 
(Table - 2) shall include at least 20 percent slum TDR (wherever applicable) 
and DRC generated from the vary said land and/or DRC generated from other 
location up to the permissible limit as mentioned in Table - 2. 

• If a plot is situated on internal road having dead end within 50 meter from 
the main road, then such plot shall be treated as fronting on main road for 
the purpose of utilization of TDR.

3.3 Areas Restricted from Utilization of Transferable Development Rights 
(TDR)

Utilization of Transferable Development Rights (TDR) shall not be permitted in 
following areas:

• Agricultural, no development, green zone, HTHS Zone and bio diversity park 
reservation in the Development Plan; 

• Area within the flood control line i.e. blue line (prohibitive zone) as specified 
by Irrigation Department; 

• Coastal Regulation Zone; 

• Where the permissible basic Zonal FSI is less than 0.75; and 

• Area having developmental prohibition or restrictions imposed by any 
notification issued under the provisions of any Central / State Act (like CRZ 
regulations, Defense restriction areas, etc.) or under these regulations.

3.4 Allowable Permissible FSI to the Plot

Permissible basic FSI, additional FSI on payment of premium, Permissible TDR 
Loading on a plot in non-congested area for Residential, Commercial uses shall 

Table 2: Maximum Permissible TDR

Sr. 
No.

Plots Fronting on Road Width Maximum Permissible TDR Loading Plot 
Area in sq m

Up to 1000  
sq m

1000 to 
4000 sq m

4000 sq m 
and above 

1 2 3 4 5

1 9 m and above but less than 12 m 0.20 0.40 0.40

2 12 m and above but less than 18 m 0.30 0.50 0.65

3 18 m and above but less than 24 m 0.30 0.60 0.90

4 24 m and above but less than 30 m 0.30 0.80 1.15

5 Above than 30 m 0.3 1.00 1.40
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permitted in addition to the FSI on payment of premium and TDR loaded up to 
1.4 to 2.8 respectively. 

4. CHALLENGES OF TDR

4.1 TDR Do Not Reduce the Need for Planning

TDR only work in conjunction with Land Pooling and not for good comprehensive 
planning. However, zoning issues are always a challenge for Local Bodies. As a 
result, successful TDR programs will require additional provision for the community.

4.2 TDR programs can Require Increased Administration

We generally see day today news about TDR conflicts and related cases. The TDR 
programs may be more complicated and expensive to implement than traditional 
zoning. Local Governments must track and defend, deed restrictions and assist in 
proper preparation of easement documents. In many cases, the Local Government 
may regulate their resources through TDR banks or other tools.

4.3 TDR Programs Require Increased Public Awareness

Citizens, real estate professionals, lawyers, assessors, and planners all need to 
be educated in the TDR process. Since successful programs require community 
buy-in, local governments must market the program, using local announcement, 
public meetings, and advertisements. 

4.4 Communities May Not Support TDR Programs

Despite public education efforts, (TDR) programs are costly and difficult to 
administer compared to typical zoning. It may be difficult to implement the 
TDR program in the congested areas with higher density development (receiving 
areas); since many people perceive that high density development decreases 
quality of life and property values. TDR programs usually protect land or buildings 
on a permanent basis. There is both an advantage and a disadvantage of this 
tool, especially when they are on the receiving end of increased density.

5. POLICIES OF GOVERNMENT FOR LOADING TDR ON PRESENT  
INFRASTRUCTURE 

Maharashtra Government by the resolution dated 28 January 2016 amended land 
Rules to offer those who surrender land to municipalities for public amenities, TDR 
up to three times the existing building rights can be on land. The new Rules are 
applicable to 18 municipal corporations in the Pune, Nagpur, Nashik, Aurangabad 
and Amravati divisions of the Maharashtra. This notification does not apply to the 
Mumbai Metropolitan Region, which comes in the Konkan division. According to the 
modified Rules; the municipal authorities can now grant three times the TDR to the 
owners seeking transfer of their reserved land plots to the civic body. However, 
the modification is restricted to the grant of TDR for plots less than 1,000 sq m. In 
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normal course the traditional Development Plans recommended by the Government 
have a few plots reserved in the congested areas. Moreover, most of these plots 
are less than 1,000 sq m. For promoting the TDR concept the State Government has 
made the TDR mode attractive for the owners by allowing 20 percent additional 
TDR if they apply for land transfer in the first year of the new rules coming into 
effect, and if the owner applies in the second year, then 10 percent additional TDR 
can be granted and 5 percent for subsequent years till the fifth year.

The additional FSI can also be generated by paying premium to Municipal Councils 
as per market rate. This trend is growing rapidly in Maharashtra. Information 
collected by RTI for FSI cases decided by Additional Premium, shows the 
increasing popularity in this regard. This information tabulated in Table 3 which 
gives the information about 93 Municipal Councils, and funds collected were 
196.19 lakh in the financial year 2013-2014 and the cases decided were 118, 
and where as in next succeeding financial year 2014-2015 the trend increased by 
nearly 8 times i.e. 810 cases which where decided and funds where collected to 
the tune of 3562.37 lakh. The trend in next succeeding financial year 2015-2016 
remains nearly same as 905 cases and fund received was 3441.77 lakh just 10 
percent rise in number of cases. But the trend in the year 2013-2014 was very 
less as compared to year 2014-2015 and 2015-2016. Table - 3 also shows a sudden 
increase in the use of premium FSI, and the increased trends in purchasing FSI by 
additional premium.

6. LOADING OF TDR GENERATES EXCESS STRAIN ON RECEIVING SOCIETY 
AND INFRASTRUCTURE

The Indian population is rising by more than a 5 billion people every decade. 
This rate of increase in the population having very heavy impact on the Indian 
urban lands, agricultural lands, forest lands, wild life, environment as well as the 
health of the society. This growth of population affect the primary infrastructure 
and public facilities like road network, drinking water, sanitation system, health 
facility of the government. 

In normal course the Development Plans prepared by the Local Bodies will design 
and provide the infrastructural facilities to the citizens of the city. Institute of 
Town Planners, India at the behest of Ministry of Urban Development, Government 

Sr 
No

Municipal 
Council

Financial Year  
2013-2014

Financial Year  
2014-2015

Financial Year  
2015-2016

Sanction 
Cases

Amount 
Recovered 

in Lakh

Sanction 
Cases

Amount 
Recovered 

in Lakh

Sanction 
Cases

Amount 
Recovered 

in Lakh
1 93 118 196.19 810 3562.37 905 3441.77

Table 3: FSI Cases decided by Additional Premium in Maharashtra.
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of India has prepared Urban Development Plan formulation and Implementation 
Guidelines (UDPFI) for urban development, which are being followed by the 
various State Governments, Development Authorities, and Urban Local Bodies 
these Guidelines are totally based on the population density criterion. As TDR 
program gives permission to construct more floor space than allowable FSI in the 
guest area, it directly results in higher population densities. In today’s scenario 
the governments can permits to load TDR originated from one planning sector 
to another planning sector. There is no provision in the Guidelines about “how 
to tackle the situation arises due to the higher density.” For example, suppose 
the allowable density in any Guest Sector is 1.0, if we load 0.4 premiums based 
FSI and 0.4 additional TDR on it, then the total FSI become 1.80. Now the 
question arises about the population density. While preparing the Development 
Plans we consider generally 250 persons per ha and provide the infrastructural 
facilities accordingly, but in this case 250*1+250*0.80= 450 person’s density 
in 1.0 hector area. The additional 200 persons in that sector will need some 
additional infrastructure to the society, i.e. the added 200 people per ha in 
fact over burden the existing infrastructural facilities of the Guest Sector. This 
indicate that TDR do not reduce the need for planning, it is only solution for 
land pooling.

7. IMPACT OF TDR PROGRAM ON RECEIVING AREAS AND SOCIAL STATUS

• The first half of the TDR equation (agreement on the resource to be protected) 
is generally not difficult. However, the second half (agreement on where the 
transferred development is to go and how it should be configured) has been 
extremely problematic.

• While the goal of transferring density away from preservation areas and into 
growth areas was being accomplished by a number of TDR programs, the 
programs have not been effective in influencing the design and character 
of development in the receiving areas. Local municipalities are, or at least 

Fig. 1: Increased Trend in Purchasing TDR by Premium
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should be, obligated to identify sites for increased density, but the use of 
that density may not be constrained beyond the existing town zoning bylaws. 
The unfortunate result is that the increased density is likely to be used for 
a suburban strip development for compact, centered development, thus 
creating localized sprawl within the receiving area.

• In Maharashtra especially in Mumbai Metropolitan Region, due to the new 
policies of government about slum area development scheme and land 
pooling in the form of TDR. Plenty of TDR generated and loaded on the 
existing densely populated areas. This will generate extra burden on existing 
infrastructure.

• As per DCPR rules the generated TDR will be loaded on the societies 
located on roads having width more than 9.0 meters. This means there 
is unequal distribution of the TDR. Though there is limitation on TDR, the 
unequal distribution causes extra load on the buildings placed on roads 
having more width. The buildings on 9.0 m roads are generally located in 
Gaothan or congested area where old type construction having one or two 
story only will remain less populated. However, this layer of complexity 
and restriction was too burdensome to be incorporated into each of the 
local town plans.

• While there is broad agreement that controlling the character of 
development in receiving areas is a desirable idea, it also raises a number 
of questions. First, the administrating agency may not be able to deal 
with the additional complexity that design controls would bring. Second, 
the market for new development in the receiving areas may not be strong 
enough to support the additional burden of cluster design. There is need to 
guarantee a market for the transfer rights also works against the creation 
of controls that would concentrate development. An advantageous ratio of 
receiving areas to sending areas (as high) tends to create large receiving 
areas.

• Many planning authorities seem to want compact, centralized development, 
but are not willing to acknowledge that the TDR program can be more 
expensive to private developers. This will result in price hike in that area. 

8. RECOMMENDATIONS FOR SUCCESSFUL TDR PROGRAMS

There is a provision in the UDPFI Guidelines for planning standards against the 
TDR. The following recommendations are made for successful TDR programs: 

• A clear and valid public purpose for applying a TDR program, such as open 
space preservation, agricultural or forest preservation, or the protection of 
historic landmarks;

• Clear designation of the sending areas and the receiving areas, preferably on 
the zoning map;
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• Consistency between the location of sending and receiving areas and the 
policies of the local comprehensive Plan, including the future Land-Use Plan;

• Recording of the development rights as a conservation easement, this will 
inform the future owners of the restrictions and make them enforceable by 
civil action;

• It is very difficult to find out the seller and buyer of the “TDR land” as it is 
personal constraint of every land owner. Needed a policy for local bodies such 
as a fund that buys the development rights from owners and agrees to sell them 
to developers at a discount rate if they build in town centers with amenities; 
and 

• Uniform standards for what constitutes a development right, preferably based 
on quantifiable measures like density, area, floor-area-ratio, and height, 
should be used to determine what development right is being transferred. 
Pro-active planning in the receiving area, including provisions for adequate 
public facilities, merit consideration.

9. CONCLUSIONS

Result of any TDR program is indecisive. In order to account for social concerns, 
the TDR program designed for one locality cannot be used for another locality 
of same population as aspirations and expectations of the society varies from 
place to place and region to region. It is very difficult to find out sellers and 
buyers of the TDR land due to personal constraints of land owners. For successful 
implementation of the TDR program huge upgradation of market knowledge of 
property valuation is required. The added TDR in the guest lands imposes burden 
on the existing infrastructure. Finally the TDR programs do not reduce the need 
for planning, and it is only a solution to land pooling.
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Abstract
Housing stock is most important asset of city development. Quantity and quality of 
housing stock determines the quality of life of a city. Condition of housing stock can 
be critical in a medieval historic city like Amritsar as the housing stock in the city goes 
through the process of dilapidation and needs timely up gradation. The present study 
quantify and examines the quality of existing housing stock and establishes housing 
shortage. A spatial-temporal analysis of housing pattern, condition of housing in terms 
of quality, planned and unplanned residential areas of the city are studied. Such an 
analysis highlights dilapidation, impact of rent controls, organic growth, and paucity or 
absence of physical infrastructure as the main culprits for the poor quality of housing 
and shortage in the city.

Characteristics of Housing Stock  
in Amritsar: Some Issues

 
Sandeep Kumar

1. INTRODUCTION 

Housing is a basic necessity of life next only to food and clothes to all and 
sundry, which provides physical security against all weather odds and harsh 
climate. Housing also ensures fulfillment of socio-economic and psychological 
needs of human beings. A house is the smallest unit of a city and housing stock 
reflects the status of planning and economic health of a city. Housing stock of 
a city influences quality of life of its citizens to a large extent. Housing plays a 
crucial role in the overall development in a city. Investment in housing industry 
bestows a catalyst impact on income and employment generation especially 
in developing countries as it has maximum forward and backward linkages 
with about 250 ancillary industries (COCSSO, 2013). According to an estimate, 
overall employment generation in an economy due to additional investment 
in housing and construction sector is eight times of the direct employment 
(IIM Ahmadabad, 2005). As per CSO estimates, housing sector’s contribution to 
GDP in the year 2003-04 was 4.5 percent (3.13 for urban areas) at the current 
prices. Housing stock in urban India was 50.95 million for 55.8 million urban 
households in 2001.

It is very difficult to collect data about housing in India. Punjab is not an exception 
as there is no regular mechanism. Therefore, one depends on the census data 
to study the housing stock of a city. Housing pattern of a city can be studied 
in different ways i.e. in terms of density pattern, plotted or flatted housing, 
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planned or unplanned housing and a pattern for using the housing stock. In this 
study the existing housing stock of Amritsar city has been examined based on the 
above mentioned categorizations.

2. HOUSING STOCK

Table 1 shows that due to increase in the population, the number of households 
and the occupied houses have increased. The number of the occupied houses 
in the city has grown by almost 13.74 percent during the 1981-1991 period. 
Though, maximum growth of 51.52 percent is observed during 1991-2001. Such 
high growth rate of residential houses can be attributed to migration of people 
not only from rural but also from smaller urban settlements within Amritsar 
district for better education, health services and employment opportunities. 
Further, the table reveals that number of households in the million plus city- 
Amritsar is keeping pace with the growth of number of occupied residential 
houses. Highest growth rate in number of households is observed during the 
period 1991-2001 which is 41.79 percent. It needs to be noted that during this 
period people migrated from rural and small urban settlements within the 
district not only for better education and health services but primarily to escape 
the prevalent hostile conditions which emerged as a result of political-religious 
and civil unrest especially in the rural areas surrounding Amritsar city. Whereas 
a lower growth rate is noticed during 2001 - 2011 which is 13.74 percent. So, a 
slow increase of households is due to slow growth rate of population of the city 
during 2001-2011. 

3. HOUSING SHORTAGES

Housing shortage according to Table 1, while subtracting occupied residential 
houses from total number of households in 2001 comes out to be merely 9,314. 
But this is a crude method. While Table 2 presents a better way of calculating 
housing shortage. In 2001, total residential housing stock in Amritsar was 1, 
93,192, excess of households over total housing stock was 19,317. The number of 
houses in obsolete term was 7,728, which were not worth habitation whereas the 

Table 1: Growth of Household and Occupied Residential Houses in M.C. Amritsar

Year
Occupied  

Residential 
Houses

Growth  rate  of 
Residential Houses  

(percent)
No. of 

Households
Growth of 

Households

Amritsar 
Municipal 

Corporation

1981 99,140 - 1,05,429 -

1991 1,14,935 13.74 1,26,283 19.78

2001 1,69,743 51.52 1,79,057 41.79

2011 - - 2,02,270* 12.96
Source: Census of India: 1981,1991,2001,2011
 *Estimated from 2011 census population
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congestion factor was 90,217. By adding 
serial no. 2, 3, 4 (Table - 2) total housing 
shortage works out to 1, 17,262 which is 
a huge number. (School of Planning and 
Architecture, 2012) So, there may be 
negligible quantitative housing shortage 
in Amritsar but only qualitative housing 
shortage show the real picture of the 
housing stock.

4. HOUSING PATTERN

Pattern of housing in Amritsar is dominated by plotted development. Multiple 
housing and planning agencies and private developers provided housing in 
the form of plotted development. Flatted development is mainly under taken 
by Central and State Governments which is negligible. Central Government 
provided housing for its employees in Railway Colony in B-Block, Customs 
Colony, Housing Board Colony, etc. Amritsar Improvement Trust also provided 
flatted housing in Ranjit Avenue- B Block in its development schemes of 
340 Acres. In its latest project New Amritsar, AIT provided flatted housing 
whereas in Mall Mandi project flatted development was done especially 
to house the economically weaker sections of the society. Yet the housing 
units supplied in the form of flatted development by all agencies in Amritsar 
is negligible. Even private authorized and unauthorized developers have 
carried out plotted development which has consumed the precious fertile 
arable land of the city.

Amritsar can broadly be divided into two parts the dividing factor being Grand 
Trunk Road or G.T Road and Northern Railway Tracks and the areas to the North 
of GTR and Northern Railway Tracks is northern Amritsar and areas to the south 
of GTR and Railway Tracks is southern Amritsar. The city can be divided on 
the parameter of planned and unplanned housing development. The historic 
medieval city of Amritsar started growing around its nucleus i.e. the Golden 
Temple. The historic core of the city got developed inorganically in the form of 
Katras (Medieval Neighborhoods) and Koochas (Medieval Housing Clusters) with 
narrow zig-zag roads which becomes hindrance in laying down the required road 
network and infrastructure i.e. sewerage network, drainage and water supply. 
Most of the housing stock within the boundary of historic Walled City and the 
housing towards its southern vicinity is largely dilapidated leading to poor quality 
of physical environment. So, majority of the unplanned housing stock is located 
in the walled city of Amritsar and in its southern vicinity and in Southern Amritsar 
(the southern parts of Grand Trunk Road or Railway Track) parts of the city (Draft 
Master Plan, 2010).

Table 2: Housing Shortage

S. No. Parameter Statistics
1. Total Residential Housing Stock 1,93,192

2. Excess of HH over Housing Stock 19,317

3. Obsolescence Factor 7,728

4. Congestion Factor 90,217

5. Total Housing Shortage (2+3+4) 1,17,262
Source: Census of India, 2001
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However, planned development was done mainly by Amritsar Improvement Trust 
and Municipal Corporation Amritsar through their development and expansion 
schemes in the northern parts of the city. Hence, Northern parts of the city (to 
the north of GTR and Railway Tracks) can be considered as planned development 
(Draft Master Plan, 2010).

The Table 3 exhibits that out of 237,211 total Census houses, 1, 59,395 houses 
were used as residential houses, which amounts to 2/3 (67.19 percent) of the 
total housing stock. 4.36 percent of the housing is used as residential and other 
use i.e. mixed-use which is the prominent characteristic of housing in the walled 
city. 15.79 percent of the housing is commercial purpose such as shops and offices. 
2.33 percent of the houses are used as factory, workshops or work sheds. It is very 
interesting to know that 6.71 percent (15,929) of housing stock in the city is lying 
vacant which means under utilization of housing stock. With an assumed dwelling 
unit ratio of 1: 1.5, almost 24,000 households can be housed in the vacant housing 
stock. The major reason responsible is deeply rooted in the housing legislation 
such as the Rent Controls which protects the interests of the tenants firmly, but 
leaves the interests of the land owners unguarded. Consequently, the land owners 
does not supply the housing he owns, in the rental market and freezes it. A few 
houses in the walled city on account of depilated conditions might be vacant, 
which can be injurious to life. However, unfavorable Rent Control laws in Punjab 
as in case of India is the main reason for the vacant housing. So, the Government 
must consider updating existing Rent Control Law and Rules to encourage the land 
owners not only to release the existing 6.71 percent (15,929) vacant houses but 
also supply more rental housing in the city to fulfill the needs of the masses that 
have an urgent need for housing. Moreover, dilapidated housing must be recycled 
in the city with due repair and upkeep for housing the people.

Table 3: Pattern of Use of Census Houses in Municipal Corporation, Amritsar (2001)

S. No. Category No. of Houses Percentage of Total Houses
1. Residential 1,59,395 67.19
2. Residential cum other use 10,348 4.36
3. Shop cum office 37,477 15.79
4. School / College 718 0.30
5. Hotel / Lodge/Guest House 289 0.12
6. Hospital / Dispensary 585 0.24
7. Factory / Workshop/Work shed 5,528 2.33
8. Place of Worship 944 0.39
9. Other Non-Residential uses 5,998 2.57
10. Vacant houses 15,929 6.71

Total Census houses 2,37,211 100
Source: Census 2001
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The comparison of Table 4, gives pattern of use of census houses in Amritsar 
city in 2001 and Amritsar Urban in 2011 respectively which reveals that there 
is not much difference between the two except little variation. In 2011 data 
of pattern of use of census houses for individual cities was not available. The 
noteworthy fact is that in the year 2011 percentage of the total occupied houses 
is 92 percent and 8 percent of the housing stock is vacant. This is a cause of much 
concern as the situation has deteriorated further since 2001.

5. HOUSING CONDITION

A house, having walls and roofs made of permanent materials is a permanent 
house and house in which both walls and roof are made of temporary materials 
needs to be replaced frequently and are termed as temporary house. Table 5 
depicts that 86.5 percent of the total households live in permanent structures 
and 11.3 percent in semi-permanent structures. Remaining 2.14 percent and 
0.35 percent live in temporary structures and non – serviceable structures 

Table 4: Pattern of Use of Census Houses in Amritsar Urban Categorywise (2011)

Sr. No. Category No. of houses Percentage of the Total

1. Residential 2,56,751 66.60

2. Residential- Cum- Other use 10,191 2.64

3. Shop cum office 57,503 14.91

4. School / College 862 0.22

5. Hotel / Lodge / Guesthouse 595 0.15

6. Hospital/dispensary 624 0.16

7. Factory / Workshop / workshed 5,202 1.34

8. Place of Worship 1,425 0.36

9. Other Non - Residential Use 17,284 4.48

10. Locked Census Houses 4,434 1.15

11. Occupied Houses 3,54,871 92.06

12. Vacant Houses 30,605 7.93

13. Total Census Houses 3,85,476 100.00
Source: Census 2011

Table 5: Distribution of Houses According to Type of Structure

Type of 
Structure

Permanent Semi - 
Permanent

Temporary Unclassifiable

Total Serviceable Non - 
Serviceable

No. of houses 1,46,805 19,180 3,642 3,035 607 45

Percentage of 
Total 86.5 11.3 2.14 1.79 0.35 0.06

Source: Census 2001
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respectively. If the number of semi-permanent structures, temporary and non-
serviceable housing is clubbed together then 13.79 percent of the housing stock 
is highly vulnerable to earthquake.

According to Draft Master Plan 2010 Survey, the housing condition in the walled 
city is in poor health due to dilapidation and old / aged structures as most of the 
construction in the walled city was done before partition in 1947. Many buildings 
in the walled city collapsed especially during the monsoon season leading to 
loss of life and property. People living in such structures are severely vulnerable 
to hazards such as earthquake. The average height of the houses in walled city 
is G+3 without any setbacks and narrow access roads with poor mass space 
relationship. These areas have high intensity of development and are the most 
densely populated area of the city. The cumulative impact of all characteristics 
of housing stock in walled city is poor and unhygienic as fares quality of life is 
concerned.

Just opposite to the characteristics of buildup area and living conditions of the 
walled city, the area towards the north of Grand Trunk Road or Railway tracks 
within the northern bye-pass is characterized by medium density built up area 
with medium to good housing condition. Unlike the housing in the walled city 60 
to 80 percent of the plot area is covered for construction depending on the size 
of the plot with mainly front and rear setbacks and an average height of G+1 
storey. 

So, due to efforts of Amritsar Improvement Trust and Municipal Corporation 
Amritsar, northern parts of the city have planned development and quality of 
life in the northern part of the city is better on account of provision of planned 
roads, sewerage, and water supply networks as compared with walled city. Still 
61 percent of the city area is unplanned and the role of Amritsar Improvement 
Trust in undertaking more schemes in the city have been on the decline as Punjab 
Government has decided not to acquire land without the consent of landowners. 
This has happened due to decision of the honorable Supreme Court which 
has declared Section - 192, as void in 1994 and held that 25 percent area for 
public purpose cannot be acquired without compensation. So, no Town Planning 
Schemes are now prepared (Draft Master Plan for Amritsar, 2010). However, the 
area outside the northern bye-pass is developing with low-density development 
where most of the authorized and unauthorized colonies are mushrooming up.

Thus, the various development initiatives taken in the form of Town Planning 
Schemes, Redevelopment Schemes, Development Schemes, Building Schemes, 
Expansion Schemes and other schemes by various bodies have contributed to 
make 39 percent of planned development in the city which is too less. Rest of 
the city area is still unplanned where proper development has to be infused by 
way of these schemes. According to another study 60 percent of the houses in 
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Amritsar are in good condition. 36 percent of the houses are in livable condition 
except that these houses lack in few utilities. Only 4 percent of the houses are 
in dilapidated condition except that these houses lack in light and ventilation, 
structural stability, etc. (School of Planning and Architecture, Delhi).

The ownership of house and the percentage of number of rooms are the indicators 
of economic development of a city. Table 6 gives the status of ownership of 
housing and number of rooms owned by households in urban Amritsar, which 
incorporates data related to Amritsar city and all towns in Amritsar district. More 
than four fifths (83.81 per cent) of households own the house where they live in 
and only 15 percent of the households live in rental housing which means that 
the people of the city are economically better off. On the one hand it marks the 
social behavior of the citizens of the city that they wish to live in a house which 
they own. On the other hand, the lack of development of rental housing market 
is also highlighted in this part of the country which if developed can really can 
uplift the economically disadvantaged sections of the society.

Table - 6 also displays that 67.57 percent of the households live in one room house 
which they own and only 29.5 percent of the households live in a house for which 
they pay rent. This situation is just opposite to the case of Ludhiana wherein 68 
percent households are living in one room house on rent. The cause of difference 
is the fact that Amritsar city has experienced slow growth rate and hence has not 
attracted more number of migrants whereas rapid industrialization in Ludhiana 
attracted migrants on a larger scale who needed one room house on rent due to 
lack of ability to purchase the same.

In case of ownership of number of rooms by the households; the government factor 
is larger the number of rooms, more the ownership and vice versa and lesser the 
number of rooms, more the proportion rented house holds true in Amritsar urban 
areas as well which. Master Plan for Amritsar has envisioned developing the city 
as sustainable and inclusive city. Master Plan has the following objectives which 
aim at improving the quality of existing housing stock. 

• To promote compact development of the area by minimizing diversion of 
agricultural land to non-agricultural uses;

Table 6: Percentage Distribution of Households According to Ownership and Number of Rooms in 
Amritsar Urban Area

Ownership Percentage No Exclusive 
Room

One 
Room

Two 
Room

Three 
Room

Four 
Room

Five 
Room

Six 
Room

Owned 83.81 1.11 67.57 84.33 92.03 95.82 96.83 96.76

Rented 15.00 1.30 29.15 13.19 6.81 3.52 2.62 2.59

Any other 0.01 3.28 1.76 1.16 0.65 0.54 0.65
Source: Census of India 2011
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• To minimize haphazard, unplanned and sub-standard growth and to promote 
planned development and quality environment;

• To rationalize the distribution of physical and social infrastructure in order to 
ensure appropriate quality of life; and

• To promote, enhance, strengthen and enlarge the existing glory of the 
Walled City and to make it hub of culture, trade and commerce, tourism and 
religious activities.

In the light of the above objectives the Municipal Corporation Amritsar, and 
parastatal agencies must join hands together to launch residential development 
schemes to supply developed land for the construction of houses to bridge the 
gap between number of houses both quantitatively and qualitatively which will 
ensure achieving the above mentioned objectives of Master Plan of Amritsar. MCA 
must muster political will and financial support to provide basic civic amenities 
all over the city equally to create physical environment worth living. Innovative 
techniques to acquire land such as Land Pooling and Transferable Development 
Rights (TDR) be tried to reduce the cost of acquisition of land. Construction 
of social housing for the poor sections of the society is the need of the hour. 
Special housing regeneration scheme in the walled city is long standing need 
for upgrading housing conditions and allied infrastructure. MCA needs to take 
up flatted development to save fertile arable land and to ensure sustainable 
management of land. Existing rent controls merit gradation so as to encourage 
the land owners not only to unlock the locked vacant houses but also to ensure a 
new flatted housing for strengthening rental housing. Thus, MCA has a herculean 
task to achieve for which it needs to take firm decisions and actions for the 
development of the housing stock of this holy city. 

6. CONCLUSIONS

Although, Amritsar city experienced negligible quantitative housing shortages, 
there is a serious threat of qualitative housing shortage. It might seem that the 
number of housing units has kept pace with number of households in Amritsar 
but qualitative housing shortage is the real cause of concern in Amritsar, which 
reflects the gravity of the problem. Housing pattern in Amritsar is dominated 
by plotted development while flatted development is sparse. Government 
therefore, meeds to make efforts to quantify plotted and flatted housing and 
not to promote plotted development, which consumes precious agricultural 
land, making development unsustainable. Master Plan for Amritsar city stresses 
flatted development to ensure optimum and sustainable use of scarce land but 
ground realities are different. One of the serious challenge to the housing stock 
is dilapidated housing within the Walled City. Immediate measures are required 
to be taken to upgrade the quality of housing stock by the Municipal Corporation 
of Amritsar, because it is a cause of concern for State Government to recycle 
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vacant housing stock in the housing market by updating housing legislation to 
enable better rent control to protect equally the rights of both tenants and land 
owners, to boost the supply of housing in form of rental housing. The highly 
vulnerable temporary housing stock needs to be upgraded to improve the quality 
of living environment along with supporting infrastructure i.e. civic amenities 
which required to be planed all over the city especially Walled City and unserved 
peripheral residential areas. Housing does not include houses alone but needs 
physical and social infrastructure to be provided to cater to requirement of 
population. Ownership of one room house is limited, which necessitates that 
social housing projects be initiated by the State Government and the ULBs 
specifically for EWS and LIG, categories. 
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Abstract
This paper has adopted a two pronged approach, on one hand, it aims to generate 
database of the physical maps of the town, showing chronological morphology using GIS 
mapping tool. Additionally, the paper attempts to trace the changes in spatial structure 
and form of Rourkela town since the beginning of its existence, and relate it with 
changes in socio-cultural patterns in the region. The paper concludes by identifying core 
challenges that plague the town presently and possible opportunities and approaches to 
deal with them.

Planning in Steel Towns in Postcolonial 
India: A case of Rourkela
 
Debadutta Parida

1. INTRODUCTION 

When India obtained independence, one of the main priorities of the government 
was industrialization of the country. Various towns were identified for setting 
up large scale industries viz. Rourkela, Durgapur, Bokaro, Bhilai, etc. Almost 
all of these towns looked forward to planning theories and concepts adopted in 
the planning of Jamshedpur city - India’s first indigenous industrial development 
grown from a company town to an Urban Agglomeration in recent times. After 
the grand experiments in designing cities like New Delhi, Bhubaneswar and 
Chandigarh, planners in India looked up to designing cities of a different kind, 
with a vision of transformation of underdeveloped rural areas into modern 
industrial towns with a cosmopolitan character. Rourkela was established nearly 
five decades after the establishment of company town of Jamshedpur with the 
help of the then German Government and the companies Krupp and Demag and 
Siemens. It was a highly ambitious vision to achieve a fine balance between 
modernity, cosmopolitan character and contribution to economic growth of the 
country in the long run. In fifty years, Rourkela has evolved from an industrial 
township to an urban agglomeration. Massive urbanization has resulted in typical 
problems, which any industrial town finds itself in – spatial dichotomy in terms 
of infrastructure and increase in slums. A visual as well as social tension between 
planned development in the steel township areas and recently developed 
unplanned and organic growth in the municipal town is visible today in the urban 
landscape.

Similar to that of early planning in Jamshedpur city, the initial planning 
of Rourkela town was built around the Steel Plant, which was the primary 
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source of employment and directly governed all aspects of the lives of the 
residents. The one major difference in this regard is that while Jamshedpur 
city did not have any precedents in India, Rourkela had one to look up to 
as a model industrial town. This is noteworthy since most of the planning 
in the initial stages especially in the residential colonies in the town took 
some leaves out of the books of planning approaches in Jamshedpur city. 
Furthermore, the initial lay-out of Rourkela town is based on the principles of 
neighborhood unit concept, which seems to be influenced by Königsberger’s 
plan for nearby cities of Jamshedpur and Bhubaneswar proposed not long 
ago. These factors played a formative role in the eventual built form of the 
town.

The new planning in an under developed area also brought forward new 
opportunities for the planners in the country, since they did not have to worry 
about balancing the existing urban form with new modernism. They attempted 
to create “an entirely new kinds of places inhabited by new kinds of people 
who would directly participate in the grand project of building the nation” 

(Roy, 2007). The towns were seen as modern, dream towns built in Post-
Colonial India providing new opportunities and a better quality of life to its 
residents, as well as having a tremendous impact on nation building. In doing 
so, the planners selected concepts and designs from a wide range of available 
cases while being primarily influenced by the Neighborhood Unit concept. 
However, to what extent they were able to exercise this romanticism is highly 
debatable. While they were able to adopt certain elements suggested by a 
concept, they had to reject (for whatever reasons) certain other attributes 
of the same. This resulted in a conflicting urban space, which although 
being aimed to be an urban utopia has not tasted appropriate success due 
to multiple reasons that shall be discussed later in the narrative. It is quite 
surprising that despite the initial ambitious approach by the government 
in building various steel townships in the post-colonial era, the authorities 
did not follow it up with adequate measures for maintenance of the town 
as a whole. In two decades, the results started to show, gaps started to 
appear in the form of increase of unplanned settlements, environmental 
degradation, loose planning and wastage of spaces due to uneconomical 
densities adopted in the initial design of the town. Also, later on with the 
coming up of new residential colonies, the problems have only deepened 
due to lack of a distinct vision in the absence of an updated Master Plan. 
There has been very little spatial documentation and analysis of the initial 
planning and chronological morphology of Rourkela town, and it still remains 
a gap in history of urban planning in India. The Master Plan was formulated in 
1960s and is obsolete, resulting in all decisions being made at the local level 
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(Parida, 2014a). As the town is progressing towards future growth through 
revitalization of core areas and development of infrastructure to cater to 
future population in-flow, an examination of early planning efforts carried out 
in the town will be highly useful for further studies.

2. EARLY DEVELOPMENTS

The history of the town can be analyzed as in two phases, viz. development 
before independence and after the construction of the steel township in the 
1950s. The town had a rather humble beginning before the steel plant came 
into being. Its origins have not been so well documented apart from efforts 
by a few authors. Moreover, very limited information has been documented 
spatially in this matter. The whole region was a predominantly rural area with 
limited connectivity during the British rule during late 1890s. The Bengal-
Nagpur Railway Company constructed a main railway line between Howrah and 
Nagpur in 1890s which ran through the area which consisted of a few villages 
such as Durgapur (present day Uditnagar and Basanti Colony), Kuarmunda, 
Urtum (now Steel Plant), Langi Berana (present day IG Park area), Bagdihi 
Gaon, Jhirpani, Tumkela, Purunapani (present day Steel Township Sector 
area), Mahulpalli, Rourkela, etc. The then 
Railway station of Rourkela was within the 
revenue village of Mahulpalli. The Railway 
Stations of Rourkela, Panposh (settlement 
near river Brahmani) and Bondamunda 
in the east were established at the same 
time (rourkelacity.com, 2013). 

Rourkela was declared as an ‘Urban Town’ in 
the 1931 census after the businessmen and 
merchants started to settle in areas along 
the railway line in the 1920s. The population 
of Panposh (2,252) was much larger than 
that of Rourkela (493). Furthermore, 
another railway line connecting Birmitrapur 
and Rourkela was constructed and became 
operational by 1926. During this period, 
there was an in-flow of population mainly 
comprising of traders from nearby regions 
as well as railway workers stationed there. 
In 1945, a Sub-Divisional Court Building was 
constructed in Durgapur village, present day 
Uditnagar.

Fig. 1: Early Settlements and Construction in 
Rourkela

Source: (Saad, 2007)
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3. NEW BEGINNINGS

After India achieved independence, as per the second Five Year Plan (1956 to 
1961), various steel plants were established. Surveys and land acquisition works 
had commenced earlier in Rourkela since the beginning of 1950s, wherein nearly 
80 sq miles land was acquired. German companies Siemens, Krupp and Demag 
stepped in for technical and financial advice. An additional 32 sq km land was 
acquired nearby which resulted in displacement of 31 revenue Villages. Nearly 

Fig. 2: Various Locations of Indigenous Settlements in Rourkela, 1921 

Source: author

Fig. 3: Model of Rourkela Steel Plant 1960

Source: https://www.siemens.com/history/en/news/1114_hannover-messe.htm
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13,000 people (2,424 families) were 
displaced in the process. Later, another 
10,000 acres of land was acquired in 
order to construct Mandira Dam which 
displaced another 31 Revenue Villages. 
Another 20,000 persons were displaced 
when further acquisition of land was 
carried out for construction of new 
railway lines to Hatia and Barsuan. 
By the year 1960, the Rourkela Steel 
Plant, Fertilizer Plant and Township 
and Steel Township were constructed 
on the areas acquired earlier by the 
then government of Orissa. Also, 
a Marshalling Yard was established in Bondamunda. The presence of the high 
Durgapur Hill Range was used strategically in the early design of the town, as it 
could serve as an excellent buffer to maintain the quiet character of the town 
from the noise of the steel plant, the highway and the main Calcutta-Bombay 
railway line (Roy, 2007). Also most of the buildings in the industrial area are 
aligned in the south east - north east direction to ensure minimum exposure to 
the direct wind and rain. The Steel Township was designed as twenty one sectors 
(neighborhoods) on record, while in reality Sectors 10, 11 and 12 do not exist. 
The sectors were planned with predominantly rectangular lay-out with plenty 
of open spaces. The Town and Country Planning estimated that 7,500 workers 
would be employed in the pursuit of the target of one million tones of steel 
ingots, and an additional 2500 persons would be required as secondary workers 
to cater to the various needs of 7,500 primary workers. The average family size 
taken was five, and the planners designed the township in the form of various 
self-sufficient neighborhoods, with schools, hospitals, parks, playgrounds, police 
stations and social homes for a population of 50,000 initially. This reveals the 
influence of Königsberger’s ideas of neighborhood concept implemented in 
the cities of Bhubaneswar as well as the 1944-45 plan of Jamshedpur. In case 
of Jamshedpur, Königsberger had to deal with the designs implemented of his 
predecessors, especially Temple’s Plan, and hence he had tried to implement 
the garden city concept and neighborhood unit concept in all those areas where 
there was scope. On the other hand, he could design self-sufficient neighborhood 
units in the capital city of Bhubaneswar. The initial plan of Rourkela is also on the 
same principles. It had its fair share of advantages, yet within a few decades this 
approach seemed to have backfired, simply because the planners simply adopted 
certain attributes of the concept implemented while they conveniently rejected 
certain other aspects necessary for the concept to be successful. For instance, 
although the idea of self-contained neighborhoods was adopted in the design of 

Fig. 4: Rourkela Steel Plant with the Four Giant Blast 
Furnaces

Source: www.rourkelaonline.in
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the new township, yet the principle of reserving an agricultural belt in the outskirts 
of the garden city was conveniently rejected (Roy, 2007). This ‘hybrid planning’, 
although highly distinctive in approach finally exposed many lapses as years 
passed. Firstly, the town experienced increasing economic polarization and lack 
of interaction between different classes of workers of the town. The economically 
challenged section was forced to live in isolation from the rest of the classes. 
This led to further inequalities in the workplace and reduction of social cohesion. 
Moreover, due to the design of self-sustained neighborhoods where essential 
amenities such as market place as well as educational facilities were within each 
neighborhood, the social interaction between classes was rare, thus increasing 
polarization and segregation. Secondly, with rapid industrialization and increase 
in population of the town, there was a sharp increase in informal settlements and 
slums throughout the town, along with the newly planned civil townships. The 
neighbourhood sectors had also to deal with stagnant spaces such as over-crowded 
schools, poorly equipped hospitals and a semi-developed market disguised as 
Central Business District (Roy, 2007). Thirdly, there was very little communication 
between people in the town, which gradually led to growing communal mistrust 

Fig. 5: Rourkela, 1960 after the Formation of Steel Plant and its Township

Source: author
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between communities, as is evident from the riots in the town in March, 1964, 
in which indigenous population were involved who had no such violent history 

(Roy, 2007). Add to all these “deterioration of quality, beauty as well as healing 
capacity of the environment” because of multiple forms of pollution in the 
town (Dara, Singh, and Rout, 1997). Lastly, inadequate implementation of urban 
planning principles and hasty decision-making based on short term vision in 
recent times has led to lack of character in the urban skyline as well as mindless 
show of architectural built form influenced by impatient capital throughout 

(Parida, 2014b).

4. RECENT DEVELOPMENTS

There was immense urbanization in the town in 1970s and 1980s, especially 
towards north-east and western areas. Planned townships like Chhend Colony, 
Basanti Colony and Koelnagar came up in order to cater to the increase in 
population of the town. This period is also characterized by increase of informal 
settlements and overall decrease in the quality of urban life that the town 
had promised in its early years (Parida, 2014a). Factors like modernization of 
the steel plant in 1980s helped increase revenue of the Steel Plant in early 

Fig. 6: West Wards Growth along the Transportation Lines, in Rourkela (2000)

Source: author
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Source: https://en.wikipedia.org/wiki/Chhend_Colony#/
media/File:Chhend.colony.rourkela.jpg

Fig. 7: Chhend Colony with the Dominating Landscape in 
the Background. Recent Development in Newer 
Colonies Like Chhend Colony is Devoid of Human 
Scale, Hence Affecting the Urban Skyline

1990s. This coupled with the economic 
liberalization policy of the central 
government resulted in increase in 
density of the planned colonies such 
as Chhend Colony and Shaktinagar. 

Delineation of the planning boundary 
was a major concern for the authorities. 
Due to lack of scientific action and 
an obsolete Master Plan, the town 
witnessed rise in multiple housing 
typologies within a short period of 
time, which was in sharp contrast to 
the already existing urban landscape 
of the town (Fig.). Development after 
2000 has been mere continuation of 

the development in 1990s. It was also the period which was the peak of the 
economic consequences of liberalization and modernization.

Newer planned colonies such as Chhend Colony, Balughat and Jagda were 
habituated during this period. However, this change was also accompanied by 
increase of further unplanned growth in terms of informal settlements especially 
near river Brahmani, Bondamunda and Jagda. Moreover, the quality of the built 
environment is in constant decline in older colonies near the railway station. This 
has resulted in a tension between the planned colonies of the town on one hand 
and unplanned organic growth on the other. It is therefore, imperative that the 
planning measures carried out in future must focus on connection between needs 
of the inhabitants and quality of the urban realm which connects them. Some of 
the core issues that plague the development of the town are stated below:

• Population in resettlement colonies are still socially and economically 
vulnerable – cross-cultural differences have been totally ignored;

• Growth of slums in the municipal area (According to Census 2011, nearly 43 
percent of the population in Municipal Township is residing in slums);

• Irreparable environment damage during construction of the town as well as 
high pollution levels in recent times (Chatterton, 2006) (Goswami, Swain, 
and Panda, 2013) (Pradhan, 2010);

• Rapid growth along the transportation corridor, thus putting huge pressure 
on the lone bridge connecting the town with the industrial areas beyond 
Panposh;

• Unplanned growth in the urban-rural fringe areas;

• Inadequate public transport system in the town; and
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• Disparity in geographical distribution of infrastructure in the town 
(Municipality, 2011).

In order to deal with the above, a holistic approach in planning in the next 
decade is the need of the hour. Integration of various dynamic aspects of 
the town has to be looked into, in order to achieve a long term, sustainable 
development. These solutions lie much deeper than one generally expects. 
For example, widening of roads or development of high density colonies are a 
good way to deal the above problems pragmatically, but this approach is too 
narrow. The real challenge for planners lies in its ability to integrate and imbibe 
the pluralism in terms of the already existing tribal settlements (majority of 
which reside in the resettlement colonies) and the newly emerging colonies 
which in principle are in contradiction to the earlier planned township in 
1950s. It is essential to understand that the core town built in the initial days 
should not be allowed to decay into a dead company town within a rapidly 

Fig. 8: Chronological Morphology of Rourkela Town.  

Source: It is Clear that the Development is Happening Rapidly in Linear Fashion along the Transportation 
Arteries and is Spreading beyond River Koel in the West
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growing agglomeration. At the 
same time, it is also necessary 
to strike a balance between the 
needs and aspirations of the 
present and future generations 
of the town on one hand and 
the environmental conservation 
of various parts of the town on 
the other. For example, newly 
proposed plotted schemes by the 
Rourkela Development Authority, 
although functional, are just a 
mere continuation of the oddity. 
Rather, vital cues can be taken 
from principles of incremental 
housing. The Belapur Incremental 
housing in Navi Mumbai by Charles 
Correa is an excellent example 
where incremental housing has 
been used as a tool to achieve 
low rise-high density colonies 
(Correa, 2010).

It is absolutely essential to 
improve physical connectivity 
across the river Koel, since the 
town is rapidly growing in a linear 
fashion. Rather than focusing only 

on redevelopment, the focus should be on attracting the existing population in 
congested areas towards better facilities and amenities elsewhere. It must be 
noted that people come to an industrial town not in search of housing but in 
search of work. Hence the distance between the workplace and housing is a very 
important factor which will determine the success or failure of such a strategy. 
Policies which promote the growth of small scale industries using local indigenous 
techniques as well as the people can be successful in providing sustainability in 
the long run.

5. CONCLUSIONS

In depth analysis of fifty years of planning in post-colonial era in Rourkela town 
shows that the planners were clearly influenced by the principles of neighborhood 
planning proposed by Königsberger for the nearby towns of Bhubaneswar and 

Fig. 9: Disparities between Steel Township and Municipal 
Township
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Jamshedpur. The town, which was envisaged as a utopian setup comprising of 
cosmopolitan character and was supposed to host a perfectly cosmopolitan 
society provides a rather pessimistic scenario today. Physical mapping of the 
town showing the morphological development clearly helps in identifying 
planning issues over the years and mapping them for future reference. It is 
clear that the steel town has much to learn and explore the transferability of 
the developmental attitude of the west to solving urban problems in Indian 
context. There is a lot of difference between forced rapid change brought 
about by industrialization and modernization and gradual change through an 
evolutionary process (Sarini, 2006). There has been complete destruction of 
social values and fabric, as well as economic and moral strength of the Adivasi 
in the region. It is unfortunate to note that both the State Government and 
the Rourkela Steel Plant are indifferent to the development of the indigenous 
population of the town and in the periphery. The citizens of the town are the 
victims of unplanned growth, impractical housing densities and loose planning. 

The questions still loom large over all, as aptly put by (Roy, 2007) “To whom 
does Rourkela belong? Who belongs to Rourkela? Whose dream world and 
whose catastrophe is it anyway?” It is imperative that for a better future of 
the town, it is essential to look into various social, political, geographical and 
legal aspects, which affect daily life of people not only of the town but also 
of the whole region. No amount of planning in the town will be successful 
without solving various cross-cultural difficulties in terms of human rights, 
environment and public participation. A major challenge in front of the social 
scientists, planners and decision makers of the town is how to tackle the 
issue of changing cultural pattern of the indigenous people such as ethnic 
characteristics, land ownership, settlement patterns, social as well as spiritual 
practices, etc. In trying to do so, they have to get above these existing cross-
cultural differences and try to prevent further social exclusion through active 
and constant dialogue as well as public participation. Unless these foundational 
issues are adequately debated and dealt with, it is safe to say that Rourkela 
town in a matter of few decades, shall lose its identity as a special place for 
special people, and shall be remembered as a failed attempt in postcolonial 
urban planning.
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I like the idea of trying to look after great cities, trying to raise 
their level, of making them beautiful cities, not only with beautiful 
buildings, but with healthy, efficient human beings, or loving people, 
co-operating with each other and not trying to knock each other 
down and exploit each other and make each other miserable. That 
is the ideal of the great city that I should like to have and I like to 
work for.

Jawaharlal Nehru
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Abstract
Mainstreaming disaster risk management into development planning can lower the 
impact of disasters on property and lives. The paper addresses theoretical concerns in 
disaster management. It aims to present an approach that integrates disaster mitigation 
into mainstream urban planning and implementation in land use planning and urban 
development policy. This paper also explores the role of planners in reducing hazard risk 
through settlement design, land-use planning and legislation and identifies shortcomings 
and constraints towards achieving Disaster Risk Reduction (DRR). The author is of the 
opinion that land-use planning have not addressed adequately by taking in to account 
DRR and climate change. A discussion of progress and shortcomings identified in the 
disaster prone areas in Odisha and particularly in Bhubaneswar has been discussed 
followed by recommendations for risk reduction in disaster affected areas.

Land Use Planning for Disaster Risk 
Reduction and Climate Change: 
Adaptation in Coastal Odisha
Mayarani Praharaj, Ph.D.

1. INTRODUCTION 

Population pressure on urban areas is increasing in all cities. There are many 
challenges in managing cities and providing inhabitants the facilities, services as 
well as a safer environment. Unplanned and haphazard development is posing a 
threat to the cities. Besides, the risk is further enhanced in the changing climatic 
conditions. World’s climate has been undergoing change due to global warming 
resulting from decades due to the use of fossil fuels which left behind long-lasting 
green house gases into the atmosphere. This warming appears to have started 
during the industrial revolution of the 19th century. Modern society has relied 
more on technology to control or modify nature to suit lifestyles rather than live 
in harmony with nature. Gradually, the balance between humans and nature, 
evidenced by a stable climate, started to change. Detailed and authenticated 
studies on global climate undertaken in the last several years have shown that 
the climate system is warming which is likely to continue for several decades. 
This is evident from global warming trends, melting of ice and snow and rise in 
sea level. Over the past 50 years, nine out of ten natural disasters around the 
world have been caused by extreme weather and climate events.

In many parts of the world, disasters caused by natural hazards such as 
earthquakes, floods, landslides, drought, tropical cyclones and associated storm 
surges have exacted a heavy charge in terms of the loss of human lives and the 
destruction of economic and social infrastructure. Millions of people in rural 
and urban India have been displaced from natural disasters, including floods and 
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cyclones. Therefore, land use planning is very important for DRR. The purpose of 
land use management is to control and regulate the use of land in essential areas 
with various kinds of tools. It is an important factor for settlement planning, 
production needed for agriculture, industry and other economic activities. 

2. EFFECT OF DISASTERS IN INDIA AND ODISHA

India has been traditionally vulnerable to natural disasters on account of its 
unique geo-climatic conditions. Among natural hazards, the most notable ones 
are earthquakes, cyclones, floods, droughts and landslides. There are several 
losses of property and life due to the disasters. Cyclones in India have often been 
devastating, and the most recent one being the Odisha Super Cyclone of 1999 which 
killed 8913 people and caused huge damage to the infrastructure of the state. The 
state is also affected by disasters like, philine, heat waves, etc. Tropical cyclones 

Fig. 1: Cyclone Wind Hazard Map (Coastal India)
are characterized by destructive 
winds, storm surges and very heavy 
rainfall and each one having its own 
impact on human and livestock, and 
their activities. Tropical cyclones 
in the Bay of Bengal striking 
the east coast of India usually 
produce a higher storm surge. 
Heavy rainfall causes flooding. 
Storm surge inundates low-lying 
coastal areas resulting in loss of 
life and destruction of property. 
Cyclones are characterized by their 
destructive potential to damage 
structures such as residential 
houses, power and communication 
towers, hospitals, food storage 
facilities and roads, etc., due 
to high velocity winds. Besides, 
droughts occur with varying 
frequency in all climatic regimes. 
In recent years, concern has grown 
that droughts may be increasing in 
frequency, intensity, and duration 
as a result of climate change.

For the past three decades, the 
state of Odisha and in particular, 
Bhubaneswar city has been 
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experiencing unprecedented contrasting extreme weather conditions, such as 
heat waves, cyclones, rural and urban flooding, etc. Odisha has experienced 
small and big cyclones, in the past. These natural disasters have led to the loss 
of human lives and caused insurmountable damage to household and livelihood 
assets and community development. In terms of cyclone occurrence, six districts 
(Balasore, Bhadrak, Ganjam, Kendrapara, Jagatsinghpur and Puri) stretching over 
a 480 kilometer coastline have been categorized as a high risk zone according to 
the Vulnerability Atlas of India. Vulnerability of the population living along the 
coastline is further exacerbated by the lack of safe shelter, effective early warning 
systems and insufficient community awareness on how to prepare for disasters. 

Fig. 2: Wind and Cyclone Hazard in Odisha

Source: Meter above mean sea level; IMD and JTWC

Cyclone Affected Districts of Odisha (1999) Wind Cyclone Hazard Districts of Odisha

Combined Surge, Tide and Wave Set-UP Storm Tracks of Past Events from 1877 - 2013



Mayarani Praharaj, Ph.D.

Institute of Town Planners, India Journal 14 x 3, July - September 2017

79

The Odisha cyclone of 1999, known as super cyclone was the strongest tropical 
cyclone ever recorded in the history. The super Cyclone of October 1999 generated 
a wind speed of 252 km/h with an ensuing surge of 7–9 m close to Pradip in Odisha 
which caused unprecedented inland inundation up to 35 km from the coast. In 
that cyclone 14 districts got affected. More than 10 million people were affected 
by the cyclone. Approximately 2, 75,000 homes were destroyed, and 18, 43,047 
hectare of cropped area heavily damaged. This has disturbed the eco-system 
leading to increasing frequency and increasing scale of floods and droughts. 
Besides, the impact of cyclone Phailin that struck Odisha on 12 October 2013 was 
felt across 17 districts of the state as well affecting 10 million people.

The drought affected the entire western Odisha during the year 2000. Shortage of 
rainfall below the average is one of the major reasons of drought situation in Odisha. 
Out of 30 districts, 24 districts were highly affected due to erratic, deficient, and 
scanty rainfall and seven districts were severely affected. The data with regard 
to rainfall situation in Odisha shows 33 per cent less rainfall, whereas in certain 
districts like Deogarh and Jharsuguda the rainfall was less than 50 per cent of the 
normal. In 2001, Odisha witnessed its worst flood in recorded history, affecting 25 
of the 30 districts, submerging areas which to date had not experienced flooding. 

Besides cyclone, flood and drought, the prediction in the rise of temperature 
from 1.3 to 6.3 degree by 2010 has resulted in the linear trend of increase in 
temperature in Odisha from 37 degree in 1950 to 41 degree in 1996. During June 
4, 2012, a maximum temperature of 46.7o C was recorded at Bhubaneswar. Most 
of the districts in Odisha, on an average, recorded 40º C during summer and, the 
temperature across a few districts in coastal Odisha reached 46º C by the end of 
May. In Odisha, the agriculture sector contributes about 50 per cent of the State 
domestic product and provides employment to about 75 per cent of the total work 
force. In the maximum rain-fed districts like Kalahandi, Koraput, Nabaragpur and 
Rayagada, frequent occurrence of drought result in severe crop failure. The basic 
problems in these areas include water scarcity which results in low productivity. 
Many villages in Odisha are showing symptoms of desertification. Poor and 
unsustainable land management techniques also worsen the situation. Over-
cultivation and deforestation put great strain on land and water resources. The 
impact of climate change will continue to strain existing resources. Frequency and 
severity of floods, cyclones, droughts and heat waves pose imminent challenges.

3. VULNERABILITY ASSESSMENT

Vulnerability is one of the main concepts in disaster risk management. A clearly 
defined and accurate assessment process is important because assessment 
results are commonly relied upon for deciding the most effective adaptation in 
future disaster risk management. Vulnerability assessments will help to identify 
the scale of vulnerability across the districts of Odisha, and provide a better 
understanding of the adaptive capacity of households towards these extreme 
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events. The census of India provides data on houses based on materials of the 
roof, wall and flooring. But from the point of view of vulnerability to wind storms 
or floods, the roof types and wall types can be grouped together and vulnerability 
of each sub group could be defined separately for any given intensity of wind 
or flood hazard. The damage risk scale developed by an expert group at the 
Ministry of Urban Affairs, Government of India has been used for developing 
house vulnerability tables for wind storms. It has been observed that the houses 
which are made up of mud walls, bamboo, thatch, and leaves remain under high 
damage risk group in Balasore, Cuttack, Puri and Ganjam district with reference 
to cyclonic storms and high speed cyclonic winds.

4. EFFECT OF DISASTERS IN BHUBANESWAR
Bhubaneswar city has been experiencing unprecedented contrasting extreme 
weather conditions, such as heat waves, cyclones and urban flooding, etc. The risk 
assessment is based on the hazard, exposure and vulnerability analysis. The city 
experiences two parallel processes that increase the vulnerability of the city, like 
population growth with increased population density and climate change. 

4.1 Population Growth and Increased Population Density
The city of Bhubaneswar is experiencing very high growth both in terms of urban 
built up area as well as population. The initial growth of the city of New Town 
Bhubaneswar was fully new and built up over a plateau of forests. The upland 
areas were deforested for setting up new township covering 16.48 sq km in 1948. 
Being a new town it did not attract much population at the beginning. The Master 
Plan was prepared in 1948 for a population of 40 000 over an area of 16.48 sq km. 
As per provisional reports of Census of India, population of Bhubaneswar in 2011 
is 843,402. The density of population per square kilometer in 1951 was only 633. 
This has gone up to 3300 in 1999 to 5272 in 2001. During 50 years from 1951 to 
2001, the municipal area has increased from 26.09 sq km to 137.7 sq km and the 
overall density of population per square kilometer in 1951 was only 633. This has 
gone up to 3300 in 1999 to 5272 in 2001 and 6,228 per sq km in 2011. 

4.2 Climate Change
Now-a-days rapid urban sprawl and urban development activities in Bhubaneswar 
created environmental complications. The Chandaka Forest has been, disastrously 
deforested and the prevailing micro climate deteriorated. Bhubaneswar has 
become one of the hottest Indian cities in recent times. Extremely high increase 
in average monthly mean maximum temperature, increase in the number of hot 
days and rising temperature difference between Bhubaneswar and the nearby 
cities provide an impression of gradual emergence of the city as an urban heat 
island. The city’s rapid growth has converted vegetative areas, low lying water 
bodies, and open spaces into built-up spaces. Built up environment has increased 
the rainfall run off, leading to water inundation problems in many parts of the 
city. 
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Fig. 3: Land Use of Bhubaneswar - 2000 Fig. 4: Land Use of Bhubaneswar - 2005

Fig. 5: Present Land Use of Bhubaneswar Fig. 6: Distribution of Slums in Bhubaneswar City
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Fig. 7: Land Use Change in Bhubaneswar (2000 - 2011)

5. LAND USE AND LAND COVER 
CHANGE IN BHUBANESWAR

In Bhubaneswar the fast growing 
population is creating sprawl effect in 
the adjacent agricultural and others 
vacant open spaces. From the land use 
map it has been observed that there is 
a drastic change in land use pattern. 
The built up areas in the entire city 
has been increased noticeably and the 
open land decreased considerably. 
The urban sprawl is spreading towards 
periphery of the city from the central 
area in a haphazard way. The analysis 
of land use land cover shows that the 

Land Use Change 
Category

% Change 
Year (2000)

% Change 
Year (2005)

% Change 
Year (2011)

Agricultural 60.25 43.75 20.22

Commercial 0.3 0.77 2.17

Industrial 2.42 1.28 3.79

Other 2.14 10.9 7.12

Public Utility 5.04 5.7 8.51

Residential 9.47 15.9 39.74

Transport 1.02 1.58 2.91

Vacant Land 8.36 12.75 10.18

Waste Land 3.73 2.87 3.54

Water 7.27 4.5 1.82

Table 1: Land Use Land Cover Change in Bhubaneswar 
between 2000-2011

residential area experienced maximum growth. There are drastic reduction in 
agricultural land and water body. Informal residential development is more than 
formal residential development. 

6. LOCAL DISASTER MANAGEMENT AND HAZARD MAPPING

Since the beginning of the 1990s, the United Nations has been promoting efforts to 
change the paradigm of disasters, advocating for the incorporation of disaster-risk 
reduction efforts worldwide as a way to reduce the effects of natural hazards on 
vulnerable communities. The Government of India and United Nations Development 
Program project on disaster risk management (DRM) was implemented in 16 districts 
in Odisha by the OSDMA between 2002 and 2009. Similarly, GOI-UNDP Disaster Risk 
Reduction (DRR) Program drawn up by the Government of India and UNDP was 
implemented in Odisha through OSDMA from 2009 to 2012, with the objective of 



Mayarani Praharaj, Ph.D.

Institute of Town Planners, India Journal 14 x 3, July - September 2017

83

strengthening the institutional arrangements to undertake disaster risk reduction 
activities at various levels to develop preparedness for recovery. The DRR program 
had two components: (i) Disaster risk reduction, implemented in three districts 
including Bolangir, Kendrapara and Ganjam; and (ii) Urban Risk Reduction (URR) 
Project implemented in three cities including Bhubaneswar, Talcher and Anugul.

6.1 Cyclone Hazard Map: Bhubaneswar

As part of the GOI-UNDP project, Cyclonic Wind Hazard Maps (Fig. 8) have been 
developed at ward scale for Bhubaneswar city. Cyclonic wind affected areas have 
been delineated at ward level based on the return period of past events. While 
considering 50 and 100- year return periods, the entire city is prone to severe 
cyclonic storms (> 110 kmph).

These Cyclonic Wind Hazard Maps are developed for several purposes, such as:

• Cyclonic Wind Hazard Maps will help the policy makers and decision makers 
to understand the severity of potential storms and allow them to take neces-
sary action to ensure sustainable development by introducing necessary pro-
grams and measures. These maps would provide a basis for the government 

Source: Hazard Risk and Vulnerability Analysis of Bhubaneswar 2

Fig. 8: Cyclone Hazard Map for 100 - Year Return Period
for storm prediction and 
estimation of damage 
due to cyclonic winds.

• Most important sectors 
like education, health, 
housing, lifelines and 
transportation need 
special attention for 
storm safety. The Cy-
clonic Windstorm Zones 
will provide fair un-
derstanding about ex-
pected performance of 
structures during cy-
clonic windstorms and 
necessary measures to 
protect the structures;

• The Cyclonic Wind Haz-
ard Assessment Maps 
will help policy makers, 
planners, decision mak-
ers to better plan and 
implement an effective 
system related to storm 
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hazard management. However, to get a clear and more detailed picture of 
the cyclonic wind hazard assessment in Bhubaneswar, it is recommended to 
integrate and utilize the networking system of storm monitoring and obser-
vations, which include the neighboring districts of Bhubaneswar.

6.2 Water Logging Problems in Bhubaneswar
The entire Coastal Belt in Odisha is prone to storm surges. However, Bhubaneswar 
city, being about 40 km from the coast, does not suffer from storm surge. The 
storms that produce tidal surges are usually accompanied by heavy rainfall making 
the coastal belt vulnerable. A number of wards reported to have water logging 
problems. The areas such as Acharya Bihar, Jayadev Bihar, Chandrasekharpur, 
Salia Sahi (Slum), GGP Colony, Dumuduma, Satya Nagar, Laxmisagar, Bamikhal, 
Old Town, Mancheswar, VSS Nagar, Sundarpada, Patia and Raghunathpur regularly 
experience localized flooding. Identifies the water logging problems in different 
wards and Fig. 10 shows some areas vulnerable to urban flooding. 

Bhubaneswar has a system of natural drainage comprising of 10 drains. Due to 
rapid growth in infrastructure, encroachment and dumping of debris, the natural 
carrying capacity of these drains has been reduced considerably. The reduced 
carrying capacity creates barriers to the natural flow of water during heavy 
rains. Taking into consideration the growth in the city, there is a need to remove 
encroachment of natural drains as this helps 
in mitigating urban flooding / water logging 
problem of the city. Storm water network 
for the entire city should be prepared and 
existing storm water drains should be cleaned 
at regular intervals. Before construction 
of any project topography of the area 
should be studies for surface drainage and 
priority should be given to water discharge 
system. Besides, the natural drains need 
to be widened (similar to road widening 
for increased traffic) to accommodate the 
higher flows of storm water. 

The city should build a storm water 
drainage system for entire city to avoid 
urban flooding and water - logging. A 
comprehensive drainage system may help in 
reducing the problems of localized flooding 
by utilizing the alignment of the existing 
drainage and natural drainage system. 
Storm water drainage system must respond 
to water catchment area, quantum of hard 

Fig. 9: Wards Reported Water Logging Problems 
during 2014

Source: Hazard Risk and Vulnerability Analysis of 
Bhubaneswar
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surface, quantum of water quantity and quantum of water discharge and site 
topography.

6.3 Heat Wave

World Meteorological Organization defines a heat wave as five or more consecutive 
days during which the daily maximum temperature exceeds the average maximum 
temperature by five degree Celsius. If the maximum temperature of any place 
continues to be more than 45° C consecutively for two days, it is also called a heat 
wave condition. Summer temperatures over the State of Odisha are projected 
to increase by 2.5°C during 2040s and 3.5°C during 2080s. Winter temperatures 
could increase by as much as 3.0°C during 2040s and 4.5° C by 2080s (Fig. 11).

Climate change is expected to lead warmer temperatures particularly in urban 
environment due to heat island effect (summer day-time temperatures can reach 
up to 6°C hotter in Bhubaneswar city than in surrounding rural areas and between 
3–4°C warmer at night), resulting in greater variability in local conditions and are 
likely to increase the frequency, intensity, and duration of such extreme events in 
a unpredictable ways. Heat waves can affect communities by increasing summer-
time peak energy demand, air conditioning costs, air pollution and greenhouse 
gas emissions. Increased daytime temperatures, reduced night time cooling and 
higher air pollution levels associated with urban heat islands can affect human 
health. 

Fig. 10: Urban Flooding in Bhubaneswar at Different Locations
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The design specifications should take into account guidelines on the design of 
climate responsive green buildings. Green cover should be further improved in 
the city. Land use and infrastructure development plan of the city needs to take 
into the consideration of short and long- term climate change trends.

6.4 Earthquake Hazards

Earthquake Zoning Map of a country or region gives an idea of possible earthquake 
to occur in an area. Zoning Maps are made based on earthquake history and the 
geological condition of the region. Zones indicate possible magnitude, intensity 
of ground vibration for an earthquake in the region. This will help in the design of 
structures. However, a zone is not permanent always. It could change if a major 
quake hits the area in future. Odisha can be divided into two seismic zones: (i) Zone 
II (Low Damage Risk Zone) and (ii) Zone III (Moderate Damage Risk Zone). Regions 
lying in the valleys of rivers Mahanadi and Brahmani lie in Zone III, which stretch 
from Jharsuguda along the border with Chhattisgarh in a south-easterly direction 
towards the urban centers of Bhubaneswar and Cuttack on the Mahanadi delta.

As per the Seismic Zoning Map of India, Bhubaneswar city is located in Zone-III. 
Damage starts with Zone-III with intensity VII in the MSK scale. The city may be 
prone to quakes that can reach 6.5 on the Richter scale. However, none of the 
past earthquakes represented intensity of the order of VII. All quakes in Odisha 
recorded a maximum intensity of VI. However, as a factor of safety, intensity VII 
is desired to be taken for design of structures in Odisha, located in Zone-III. The 
Bureau of Indian Standards (BIS) has laid down codes for the earthquake resistance 
of buildings. If these codes are followed, it gives sufficient resistance to building 

Fig. 11: Change in Average Temperature during Hot Summer Season (March to June) for 2040 and 
2080 in Khordha District of Odisha

Note: (Bhubaneswar City is Marked with Black Boundary)
Source: Hazard Risk and Vulnerability Analysis of Bhubaneswar
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against earthquake. There should be a proper mechanism to ensure implementation 
of the codes for structural safety of the buildings during earthquake. 

Existing buildings that are highly unsafe must be declared unfit for occupation, 
demolished or retrofitted appropriately. Safe building construction practices 
can certainly reduce the extent of damages. The BIS codes are not mandatory 
and are only guidelines. The construction as such is governed by the municipal 
and development authority’s byelaws which is within the jurisdiction of State 
Governments. The city authorities may use Earthquake Risk Maps to control land 
use to minimize earthquake hazards. Besides, local authorities can implement 
guidelines for earthquake-resistant structures and set limits on the heights of 
the buildings. The buildings should be specially-designed as per the code to 
withstand strong tremor.

6.5 Water Scarcity

Sustainable land management is an important measure for tackling desertifica-
tion. To combat drought and water scarcity, activities like percolation tanks, wa-
ter reservoirs and construction of small, medium-size dams and rivers are useful 
which can retain more surface water, while increasing the groundwater recharge. 
Development of watersheds is an important program to make best use of the 
rainwater for agricultural production while improving soil conservation and bio-

Fig. 12: Composite Vulnerability Map of Bhubaneswar City. 

Source: Hazard Risk and Vulnerability Analysis of Bhubaneswar

diversity. Watershed management 
programs may be implemented in 
drought-prone areas to tackle spe-
cial problems faced by those ar-
eas constantly affected by severe 
drought conditions.

7. COMPOSITE VULNERABILITY 
ANALYSIS AND CITY 
DISASTER MANAGEMENT 
PLAN FOR BHUBANESWAR

The impact of disasters will continue 
to grow as climate change increases 
the frequency and intensity of 
extreme weather events. During 
late withdrawal phase of the south-
west monsoon season on Oct. 30, 
1999, Bhubaneswar city received 
a record 43 cm of rainfall in a few 
hours. The 1999 Odisha cyclone 
caused major damages to buildings 
and city infrastructure, and loss 
of human lives. The Composite 
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Vulnerability Index (CVI) categorizes the city into high, medium, and low 
vulnerability areas based on the cumulative score of all the hazards considered 
for the analysis. Wards with high CVI need priority interventions. Spatial analysis 
between location of slum pockets and the CVI shows wards with high CVI have 
more than 50 percent of the slum pockets. 

There are 436 slums pockets spread across the city, which have a total population 
of 80,630. Of the 436 slum pockets, only 116 are notified ones. The slums are small 
pockets and dispersed across the city. Majority of the slum pockets, particularly 
in the old town area, are located in low lying areas and encroach the drains and 
canals of the city. The houses are mostly thatched and are of poor construction 
quality. These slum pockets are characterized by poor infrastructure facilities 
including sanitation, water, and road access. 

Bhubaneswar city has prepared its City Disaster Management Plan (CDMP) for the 
city and City Development Plan (CDP) developed in the year 2011-12. The CDP is 
a Comprehensive Plan with City Vision Plan for development of all sectors taking 
into consideration the city’s growth. Therefore, the hazard risk map of the city 
should be included in CDP.

8. SMART DISASTER MANAGEMENT SYSTEM
Environmental, social and economic sustainability, digital inclusion and high 
quality of life are considered important elements in Smart City design. Emergency 
response system and resilience are among the most crucial dimensions of smart 
and future cities design due to the increase in various natural disasters. As the 
Information and Communication Technology (ICT) has advanced, research on 
smart cities that take advantage of ICT has been extensively conducted. In a 
disaster situation, a disaster response system must address not only long-term 
needs that require continuous disaster recovery, but also short-term needs 
that require cooperation between people and smart devices nearby. The smart 
Disaster Response System (DRS) allows connectivity among users and sensing 
devices for sharing of disaster information. Smart disaster response system can 
be used to reduce vulnerability to disaster, to mitigate the impacts of a disaster 
or to respond more efficiently in an emergency.

8.1 Institutional Framework
With the enactment of the Disaster Management Act, 2005 DM Institutions /
authorities like National Disaster Management Authority (NDMA), National 
Executive Committee (NEC) at the national level; State Disaster Management 
Authority (SDMA), State Executive Committee (SEC) at the state level; and 
District Disaster Management Authority (DDMA) at the district level has come 
into force. The District Disaster Management Authority, headed by Collector 
or District Magistrate or Deputy Commissioner, is encouraged to involve non - 
governmental organizations and voluntary social-welfare institutions working 
at the grass roots level in the district for disaster management. It coordinates 
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with various Government Departments at the district level and local authorities 
in preparation of Disaster Management Plans, besides for preparedness, early 
warning, response, relief and mitigation.

The State Government has formulated a Disaster Management Policy with a proactive 
role for the Government and other stakeholders, changing the focus of the disaster 
management policy to total risk management and vulnerability reduction. Hazard 
mapping and analysis helps in identifying areas that are prone to various hazards 
– both in terms of intensity and in terms of probability. This also facilitates the 
city in taking appropriate site-specific short, medium, and long-term mitigation 
measures, which include both structural and non-structural measures. It would also 
help the city administration to mainstream DRR activities in the city development 
process. Bhubaneswar city has been selected as one of the eight cities in India 
for implementing the Climate Risk Management project on a pilot basis under the 
framework of the Urban Disaster Risk Reduction project of GOI-UNDP. The ongoing 
Government of India (GOI)-UNDP Disaster Risk Reduction (DRR) Program aims to 
strengthen the capacities of government, communities and institutional structures by 
undertaking DRR activities at various levels and develop preparedness for recovery. 

The India Disaster Response Network (IDRN) is a nation-wide electronic inventory of 
specialist and essential resources for disaster response. Internet based tools are also 
gaining popularity in disaster risk management efforts. The primary focus is to enable 
the decision makers to get details of readily available and updated information 
about equipment and human resources required to combat any emergency situation. 

8.2 Research Design; Data Collection and Analysis
Preparatory work (data collection, research and analysis of available documentation), 
formulation of the risk-sensitive land use plan, advocacy campaigns, drafting of 
zoning ordinance, formulating and implementing building codes for a particular 
region based on the region’s vulnerability are determined at the local level where 
the disaster has the greatest impact. After collection of data and information, 
data processing and analysis is required. Within this process planners can work 
with communities and technical staff to identify risks in the planning area, and 
evaluate the severity. Risk Management can take place within the Plan formulation 
phase of the planning process. Based on the risk assessment and evaluation, 
specific risk management measures can be identified and incorporated in the 
plan. These measures can include land use zoning based on flood maps or other 
risks, provisions based on expected rainfall or storm activity and designation of 
protected areas such as wetlands and mangroves which can greatly reduces floods 
and storm surges. In this way, the stages of the disaster risk management process 
are systematically included in the land use planning development.

The Building Code of the city need to be reviewed in light of the hazards in the region. 
There should be a mechanism in the city to monitor the adherence to building codes 
and land use norms to improve urban resilience. Some areas can be easily identified 



Mayarani Praharaj, Ph.D.

Institute of Town Planners, India Journal 14 x 3, July - September 2017

90

but some areas have to be identified by survey and collection of past data. A number 
of methods can be adopted for dealing with disaster risk prone areas. It is necessary 
to specify the land use zoning for various developmental purposes. All areas should 
be designed as per the relevant Indian Standards and the Building Byelaws. 

8.3 The Need for Mainstreaming DRR in Land Use Planning
Odisha needs to systematically strengthen its tools and instruments for reducing the 
disaster risk in future. The reduction and management of disaster risk involves reducing 
the exposure or vulnerability of communities and assets to hazards using policies, 
structural measures and planning tools. A Land-Use Planning (LUP) is an essential 
planning tool for successful and systematic DRR. There is a need to regulate the location 
of land uses and activities for DRR. Land Use Plans provide policy makers and planners 
with a tool whereby both exposure and vulnerability of assets and communities can be 
reduced. In order to do this, disaster risk information and mitigation measures must be 
considered and deployed as part of the land use planning process.

For the current land use planning practice in Odisha a systematic, purposeful 
incorporation of DRR into land use Planning is required. Such effort will allow 
land use planners, when preparing a Land Use Plan, to identify hazards and 
areas of high risk, and to identify and implement measures to reduce that risk. 
Mainstreaming DRR into land use planning can systematically reduce the impact 
of specific hazards which frequently cause disaster due to inappropriate land use. 
Land use planning can also reduce the vulnerability of people and infrastructure 
by identifying appropriate (safe or low risk) locations for settlement planning. 
This is a way to achieve safer and more sustainable development, by protecting 
communities, houses, livelihoods, schools and hospitals and other components of 
development from disaster. Besides the elements required for land use planning 
must be given importance. These include regulation of population densities 
and locations, location of buildings at risk and preparation of hazard maps. 
The planner must understand both the risk management process and the LUP 
preparation process so that both can be effectively integrated. Besides, building 
codes should be strictly followed. National Building Code of India provides 
guidelines for regulating the construction activities across the country. The codes 
are prepared keeping in mind the lessons learnt in the aftermath of number of 
natural disaster witnessed by the country. 

Implementation is the responsibility of Municipality or Development Authority. 
Municipalities and Development Authorities need to ensure good coordination of activities 
between all key agencies involved in development projects and plan implementation. 
More importantly, building codes, zoning measures and urban planning techniques, 
for example, are difficult to enforce when people occupy land illegally. Therefore; 
illegal encroachment of land should be restricted. The hazard maps are overlain on 
the boundary map of the planning unit to determine what areas are affected. Maps for 
each administrative unit at appropriate scales shall include topographic or base maps, 
boundary maps, hazard maps and land use classification maps etc. 
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Sustainable land management is also an important measure for tackling desertification. 
To combat drought and water scarcity, activities like percolation tanks, water reservoirs 
and construction of small, medium-size dams and rivers are useful which can retain 
more surface water, while increasing the groundwater recharge. Development of 
watersheds is an important program to make best use of the rainwater for agricultural 
production while improving soil conservation and biodiversity. Watershed Management 
Programs are implemented in drought-prone areas to tackle special problems faced by 
those areas constantly affected by severe drought conditions.

8.4 Mangrove Conservation as Sustainable Adaptation to Cyclonic Disaster

Coastal forests and trees, particularly, the mangroves forests are reported to be 
providing protection against natural hazards like cyclones and tsunamis. There has 
been continuous conversion of mangrove forest into agricultural land and aquaculture, 
illegal collection and selling of poles, coastal tourism, and more recently, planning 
and clearing space for industrial activity. Now most of the agricultural lands are 
encroached into the forest land. This leads to the loss of mangrove eco-systems. 
Mangroves provide protection from storm surge and wind and protect coastal villages 
and towns during cyclones. Mangroves significantly reduced the number of deaths 
during the 1999 cyclone that struck the coastal Odisha. Protection against coastal 
disasters has been identified as an important service of mangrove ecosystems. 
Therefore; the optimum width of the forest should be defined and maintained by 
the policy makers to get the optimum storm protection of Coastal areas of Odisha. 
It is necessary to plan for conservation and restoration of mangroves and raise tree 
shelter belts extensively in all potential coastal zones.

9. CONCLUSIONS

Over half of Odisha’s population lives in disaster prone areas. Vulnerability Maps of 
urban areas are not readily available. Mapping of inundated areas, hazard-prone 
areas, and vulnerable areas are rarely undertaken during city planning processes. 
The city Master Plan needs to consider hazard risks from various natural hazards and 
integrate mitigation measures in its vision document. City needs to enforce land 
Use Zoning and Building Codes based on hazard and risk maps. City planners should 
look at the overall city environment, strategically plan its growth according to its 
needs, and make disaster mitigation measures. Planning for DRR typically takes 
place prior to a disaster. But planners also have a role in post-disaster recovery 
and reconstruction. Information system should be supported by a research agenda 
directed towards building science based disaster risk reduction program. Besides, 
transforming knowledge generated through research to action is particularly 
important at local level for disaster risk reduction and sustainable development.
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Abstract
The process of evolution of new theories and movements in town planning and their 
relation with human civilization has been explained in this paper. However, the 
main focus of this is on critical and comparative analysis of Garden City Movement, 
starting from historical background of urban crisis at the end of 19th Century due to 
industrialization. Then, highlighted some of the important features of Garden City 
Movement and its position and significance in modern town planning. This is compared 
with other modern movements such as American Broadacre city by Franck Lloyd Right, 
Radiant city by Le Corbusier and some post modern movements. Finally it concludes 
whether Garden City Movement was considered as the most important foundation stone 
in modern town planning.

Critical Analysis of Garden City Movement

Ashish Kelkar

1. INTRODUCTION 

Cities are the most complex and integral part of human civilization. To 
rationalize these complex and multifarious organisms into simple livable 
places for the community; architects and builders are continuously evolving 
with different concepts, learning from their past mistakes. As Alison 
et al (2007: 1) says “Although many aspects of a city evolve naturally, 
other aesthetical or environmental features result from masterful human 
interventions and radical imagination.” Future city celebrates the visionary 
urban schemes to create a better world from prehistoric times till date. With 
new approaches that are being used in planning, it’s a complete paradigm 
shift from conventional to the new territories of design and architecture in 
our great cities.

According to Vicker Graham (1999: 8 and 11) “Cities are not just buildings but 
they are a curiously potent compound of buildings and people. The ways people 
create, use and interact with the fabric of their urban concentrations made for 
a single entity called the city.” He further says that “Urban architecture, unlike 
so many other contemporary man – made artefacts and concepts, is no neat and 
consistent entity; rather it is a continuum of possibilities and therefore also an 
almost infinite source of potential disagreement. Good or bad, our architecture 
is the visible and tangible expression of our society’s taste, culture, politics and 
preoccupations. City architecture quite simply is a continuing monument to what 
we are.”
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During the 19th century the balance between town and country, which 
was fairly harmonious, suffered a dramatic change. The towns became the 
theatres of the industrial revolution. Its new economic structure resulted in an 
enormous growth in population. As a result the country became depopulated; 
and the cities exploded. In Great Britain, which was the leading in such 
change, there were approximately 9 million inhabitants in 1800, 80 per cent 
which were living in the country. Some 100 years later there were 36 million, 
72 per cent of them clustered in the big cities. In Germany over the same 
period, the number of inhabitants shot up from 24.5 to 65 million. When 
the German state was established in 1871, two third lived outside the main 
centres of population, but scarcely half a century later this had dropped to 
37 per cent.

Such unexpected growth led to indescribable problems in cities whose planning 
dated back to anywhere between medieval times and the 17th century. The 
technological infrastructure could not bear the increasing pressure of traffic. 
New transport systems such as the railway were placed at the edges of towns 
because of the enormous amount of space they took up. Unregulated economic 
forces created a jungle of different usages, with factories encroaching into 
living areas. These urban spaces due to the constant influx of people became 
so overcrowded, that the most elementary necessities of life were no longer 
guarded. In the English city of Bristol, 46 percent of families shared just one 
room between them. People who lived in such houses had lightless, airless yards, 
causing infectious diseases to spread through the tenements. Child mortality 
was high. There was a complete absence of compensatory open spaces, parks or 
squares. The housing question became a question of power. Economic freedom 
led to a widening gulf in city life between rich and poor, causing people to 
challenge the existing model of the city, and ultimately, the political order itself. 
The pressure of circumstances in 1900 led to a new discipline of town planning 
(Tietz Jurgen, 1999: 40-41).

To address these problems of overcrowding and other ills of the industrial 
revolution in Ebenezer Howard’s (1902: 112) proposal, he says “There should be 
an earnest attempt made to organize a migratory movement of population from 
our overcrowded centres to sparsely-settled rural districts; that the mind of the 
public should not be confused, or the efforts of organizers wasted in a premature 
attempt to accomplish this work on a national scale, but that great thought and 
attention shall be first concentrated on a single movement yet one sufficiently 
large to be at once attractive and resourceful”.

2. GARDEN CITY MOVEMENT

The garden city movement was first introduced by Sir Ebenezer Howard in United 
Kingdom in 1898 with his book ‘To-morrow: a Peaceful Path to Real Reform’ 
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which was reissued in 1902 as ‘Garden 
Cities of Tomorrow’. It was a reaction 
to the ills of industrialization which 
degraded the quality of town planning. 
He proposed the creation of optimum 
sized new cities, independent of the old 
cities whose inhabitants would be self–
supporting through farming and cattle–
rearing, surrounding the green belt. More 
than just a physical planning. Howard was 
interested in a social change, out of which 
new hopes, new lives and a new civilization 
would emerge. His social challenge was 
to reduce overcrowding that happened 
in the city centres and plan a network 
of Garden Cities in such a manner that it 
would balance the population. With this 
arrangement there would be less stress 
on city infrastructure and cities would be 
healthy thus improving quality of life of 
citizens. His theory of three magnets (Fig. 
1) include two of which are traditional 
town and country magnets and the third 
one he introduced was the Garden City 
magnet which was a new attractive force 
balancing the former. 

Each Garden City would have an optimum 
population of 30,000 in town centres and 
2,000 more in the surrounding green belt 
and agriculture land on 9,000 acres of land. 
Once the population reached the limit 
then new garden city is to be developed. 
Such individual cities would form a 
decentralized but interconnected network 
of cities by roads and railways, known 
as ‘Social Cities’ (Fig. 2). To this, Lewis 
Mumford added that these social cities 
would be specialist centres for education, 
health or some other industries. Each 
community would be organized around a 
concentric pattern, with housing, industry 
and public parks arranged around six radial 

Fig. 1: Three Magnets of Ebenezer Howard (Howard 
E, 1898)

Fig. 2: Social Cities (Howard, E 1898)
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boulevards, known as wards (Fig. 
3) in order to give everyone the 
best of both town and country 
life. Howard envisaged a cluster 
of several garden city satellites 
orbiting around the central main 
city, all connected by an efficient 
network of road and rail. 

Social parameters of Garden 
City will include building a self-
contained city which would 
contain homes and jobs together, 
surrounded by generous green 
open space. City is highly dense 
but interspersed with very large 
amounts of public open space, 
particularly around the town 
centre. It would have a broad 
midway park and a circular 
shopping mall within easy walking 
distance for everyone along with playing and recreation areas, especially for 
children. Everyone could get to work, shops, school and all kinds of recreation 
within a few minutes’ walk. And finally, the town was to own the green belt 
around it, which was to be utilized not merely for agriculture, but for a wide 
variety of social purposes.

The age old concepts of a rural commune did not, however, fit with the 
contemporary economic system. The Garden City concept was considered 
as failure in creating cooperative commonwealth as a result of increasing 
pressure from industrialists. However, according to Hall Peter it may not fail 
in a steady state economy but he is doubtful about the spatial planning. This 
concept succeeded outstandingly as model for living, which has been adopted 
by many contemporaries. It also marked the beginning of the decentralized 
pluralist thinking which was conceived as significant philosophy in the post - 
modern era. 

Garden City attracted enough attention and financial backing to begin Letchworth 
Garden City, a suburban garden city north of London. A second garden city, 
Welwyn Garden City, was started after World War I. Later these were influential 
in the development of ‘New Towns’ after World War II by the British government. 
This movement produced more than 30 communities, the first being Stevenage, 
Hertfordshire (about halfway between Letchworth and Welwyn), and the last 
(and largest) being Milton Keynes, Buckinghamshire.

Fig. 3: Garden City Divided in to Six Sections or Wards 
(Howard E, 1898)
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3. OTHER MOVEMENTS

Town planning in 1915 by Sir Patrick Geddes is not merely place planning or even 
work planning, if it is to be successful it must be folk planning. Its task is to find 
the right places for each sort of people, places where they would flourish. Thus, 
he came up with the notion of ‘work’, ‘place’ and ‘Folk’ theory. This view begins 
with a social action having right people in right place, and physical planning 
such as roads, infrastructure and other amenities will follow later. In my view it 
can be considered as the next step in Garden City Movement with consideration 
of more practical, social and economic solution. But as it is an actor oriented 
theory, question still remains whether there is any control mechanism to achieve 
the balance between town and country that is expected.

In 1933, Contrast to Howard’s low rise and of spread out comparatively low density 
planning, Le Corbusier brought his concept of ‘Radiant City’ (Fig. 4) also known 

as ‘Vertical Garden City’. Le 
Corbusier claims a density of 
1,000 people per hectare of 
residential land and only 29 
percent of ground surface 
is built over including roads 
and parking. Rest of the land 
would be used for football 
fields, schools, nurseries, 
parks and gardens. Therefore, 
the density becomes 1,000 
people for 0.29 hectare 
of actual residential area. 
However, the concept is 
widely criticized even today.

Other, significant American 
movement was Frank Lloyd’s 
‘Broadacres City’ (Fig. 5) 
(1935), a concept in which he 
combined town and country 
to live in an organic unity. 
Here he treated city space as 
landscape. Every family was 
encouraged to cultivate their 
garden; fifty houses were 
built on large plots of land. 
Wright’s demand for half a 
hectare per family was very 

Fig. 4: Sketch of Radiant City-Le Villa Radieuse (Corbusier, L. 
1933)
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much practical in view of the size 
of America. The whole population 
of America at that time could 
have been accommodated in the 
State of Texas. All the usual public 
buildings were to be housed in open 
countryside complexes comprising 
school, library, and administration 
and meeting halls. This would form 
the social centre of a neighborhood. 
Industry was to be accommodated in 
separate industrial parks taking into 
consideration the environmental 
hazards. Skyscrapers housing offices 
would be built at the nodal points 
for traffic where market was placed 
in the centres where every citizen 
would offer his produce for sale. The 
functional buildings, which were 
set at a distance from each other, 
are joined by a hierarchical street 
system. Today Wright’s vision seems 
to have been realized in the world-
wide phenomenon of the suburb 
(Tietz Jurgen, 1999, p. 41). Concept of Frank Lloyd Right, I think was more 
decongested and too much spread out in comparison with Garden City concept. 
He gave emphasis on decentralization and individual responsibility in place of 
collective responsibility. But at the same time it was a city of cars, because the 
distances were long, therefore, not an ideal solution for the current issues.

Cultural and environmental aspects were introduced to planning in post-modern 
movement thus; there were further new thoughts and concepts which were 
brought in late 20th century. During the 1970s numerous projects and theoretical 
studies had the common aim of recreating the city as meeting place. An important 
point was offered by Kevin Lynch in his book ‘The Image of The City’ (1960). Lynch 
here proves that a city has to ‘Facilitate Image Making,’ that is, it has to possess 
an image able form with which we can identify. Lynch moreover shows that 
this form has to be understood in terms of ‘Landmarks’, ‘Nodes’, ‘Paths’, and 
‘Districts’, or in other words as monuments, squares, streets and characteristic 
neighborhoods. Thus, Lynch confirms the lesson of history, and re-establishes the 
traditional elements of the city. It thus becomes a meeting place where man’s 
environmental understanding is gathered. (Christian Norberg – Schulz, 2000:  
85-86).

Fig. 5: A Square - Mile Section of Broadacre City, 1934
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The plural society at the end of the 20th century had put a question mark once 
again over the idea of the city as a community project. The liberation of the 
economy is undermining the planning monopoly of the town councils. These had 
already lost their active role in city development through the crisis in financing 
brought about by the private investors. 

In the mid-1990s the German urban planner Dieter Hoffmann Axthelm reflected 
on the question of whether it was still possible to plan under these new social 
conditions of plurality and to ensure a continuing development for the city. His 
book ‘Anleitung Fur den stadtumbau’ (Guidelines for Rebuilding the City) takes 
a position which is against large town planning interventions. According to him, 
the basic structure for the city is already there in the historically given layout of 
the streets. Thus, working upon a structure of small units offers the guarantee 
of all town planning goals that are achieved and no part can be developed at 
another’s cost. At the same time, it becomes easy to manage and to control the 
town. His plea for small – scale co–operative developments appears completely 
utopian in the face of larger changes in the cities. 

4. CONCLUSIONS

We have seen various movements and theories in different times and spaces. 
These movements have given a new dimension to the world of town planning. 
Town planning is a continuous development process. Therefore, it is difficult to 
say which movement or theory is more significant than the other. However, after 
seeing the catastrophes of industrial revolution affecting town planning and the 
life styles and health of people, Garden City Movement came as a reaction to it 
and made a significant contribution. It just does not restrict itself to the physical 
planning and infrastructure but also in social comfort and environmental concern. 
More than that, it talks about the network of such individual cities known as 
social cities. Thus, it was the first attempt of regional planning with bottom to 
top approach which eliminated almost all the drawbacks of city environment. The 
concept which was considered as utopia turned in to reality when Post world-war 
England developed their new towns. The movement was so strong that it even 
challenged the socio-economic system of that time. Other movements such as 
‘Broadacre city’ or ‘Radiant city’ were the products of modernism which, I think 
could not relate to human scale as they were either too massive or too spread 
out. Initially, they may have created an impact, but Garden City movement all 
the time was reinvented and modified. Even today, England is suffering with 
huge shortage of housing. This requires large scale planned development. In 
response to this crisis Town and Country Planning Association, London came up 
with a report “New Towns Act 2015?” which has been published in Parliament 25 
February 2014. This report is a campaign for new generation of Garden Cities as 
a part of solution. This will demonstrate how the nation can rediscover its bold 
and visionary history in creating beautiful new places with affordable homes 
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and where people wish to live and work. The scale of this British revival in 
the garden city movement is unique.  Therefore, looking at its relevance in the 
current housing issues and post - modernist, cultural and environmental concerns 
in the field of town planning Garden City Movement is important. Although 
there were other important foundation stones, however, modern movement in 
France, Germany and America, Garden City Movement is considered as the most 
significant of modern town planning episodes, which formed the basis for the 
development of new theories for new generations of town planners.
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