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Sustainable Smart City Planning By Means Of
Land Use Models For Indian Cities
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Abstract: As This Paper Offers Opportunities For Smart City Growth, Analyzing Proposed Population Distribution And Land-Use Changes In Space And
Time. This Provides The Politicians With A Complete And Vibrant Disclosure Of A Rapidly Changing Urban Environment. Several Adverse Impacts Of
Policies Can Be Assessed And Revised According To Time And Serenity, Such As Ecological And Health Risks Or Kinesis Issues. In This Paper, We
Believe That Innovations In "Smart" Cities Need To Be More Sustainable, Diverse And Participatory. In The Context Of Urban Risk Assessment, Which Is
Essential In Indian Cities, This Paper Also Addresses These Three Smart Goals. The Following Priorities Include Approaches That Are Defensible,
Constructive And Participatory, Such As Remote Sensing, Terrestrial Cover, Land Cover And Land Use Models Using Remote Sensing And GIS
(Geographical Information System), Population Density Modeling Using Dasymetric Planning, Predictive Sculpture Of Land Use Changes And
Demographic Change Aspects, And Risk Assessment. This Research Assists Spatial Land Distribution, Which Will Be Affected With Digital Techniques
By Rapid Urbanization.
Index Terms: GIS, Land Cover, Land Cover Change, Land Use, LUCC, Models, Remote Sensing, And Urbanization.
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1 INTRODUCTION
A smart city is a novel, growing concept that focuses on
pioneering tools for information and communication (ICT). It
aims to turn contests related to urbanization in the 21st
century into prospects for effective and sustainable urban
environment management and planning. A city is smart when
funds in social and human capital as well as obsolete
(transport) and contemporary (ICT) connectivity networks
power sustainable economic development and a great
superiority of life by sharing authority, with wise management
of natural resources. In this article, the title of the smart idea,
which should be sustainable, creative and participatory,
differentiates three objectives. Sustainable, smart city
innovations must address the challenges associated with
urbanization by designing achievable long-term, cost-effective,
environmentally friendly and sustainable solutions as well as
services that are in line with the needs of current and future
residents. For a successful smart city initiative, the urban
environment affected by its solicitation must be described
systematically and holistically. The project also needs to
change the city as an ecological and worthwhile long-term
environment with altitudinal, economic, social and dominance
dimensions in a diverse context. Finally, a smart city should be
interested in the wisdom of being designed for the people who
have to be the main concern of all metropolitan growth. In
specific, the smart city framework presents new approaches
and facilities for policy making and for the planning of municipal
and provincial authorities. Such multi-scale approaches are
designed to create a sustainable future and reduce the risks
associated with population growth and densification. In addition,
comprehensive and constructive views of rapidly changing
urban environments are important for urban planning. In order to
represent the city, city managers often need accurate and often
updated geospatial data. Modern ICT must generate geospatial
data from smart devices, human agents and remote sensing
technologies, and this is important for GIS mapping.
____________________________________
•
•
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Such a Several projects have shown the practicality of
geospatial data for smart city management through geographic
information systems (GIS): for professional traffic management,
for study of land suitability or for efficient energy assembly.
Second, for the successful implementation of smart city
ingenuities, good participation of citizens is necessary. This
involves building backgrounds for partaking planning before and
during the initial application as well as open access for
communication platforms. Web-based displays (Web GIS) and
e-services are crucial resources for working with these targets,
such as a Concrete project that operates and functions as a
greater astuteness for remote sensing platforms. The paper
discusses all three goals in the sense of risk assessment in the
built-up areas and in particular in greater demographic
representation. The project focuses on two main geospatial data
sets for universal city planning, which are important for city
managers such as population distribution and land use / land
cover maps (LULC) [1]. The effect of Land Use groups and
replications of population distribution on perceptions of
vulnerability will be evaluated in different circumstances on a
regional scale. The work therefore has to include the extensive
possible consumer engrossment and extensions of the
communication platform for the sharing purpose. Existing
geospatial data sharing implements and web-based applications
such as GIS [2] and remote sensing services can also engage
decision-makers and future consumers.

2 SMART CITY STANDARDS
The slant of the Smart Cities Challenge is directed at indulging
communities that provide essential infrastructure and provide
their citizens with an attired eminence of lifecycle, a safe and
justifiable environment and a demand for' Smart' resolutions.
The emphasis is on sustainable and holistic change and the
intention is to look at dense areas, build a replicable model
that will act as a beacon for other cities that are targeted at.
The administration's Smart Cities Plan is a bold new plan. This
seeks to set diagrams simulating both within and outside the
Smart City, catalyzing the creation of parallel Smart Cities in
different counties and parts of the country. The foundations of
a smart city's infrastructure would include:
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•
•
•
•
•
•
•
•
•

Ample water supply,
Guaranteed electricity supply,
Hygiene, including solid waste management,
Well-organized urban resilience and community
transportation,
Reasonable infrastructure, especially for the poor,
Solid IT accessibility and digitalization,
Decent governance, in particular e-governance and citizen
engagement,
Safe climate,
Citizens ' health and retirement, mainly women.

A selection of examples for Smart Solutions below is
interested.
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3 STRATEGIES
The Smart Cities Mission's structural elements of area-based
planning include City Transformation (Refitting), City Renewal
(Redevelopment) and City Expansion (Greenfield Planning) as
well as a pan-city strategy where Smart Strategies can be
extended to broader parts of the city.
3.1 Retrofitting
It would facilitate construction in a predominant built-up
environment to attain smart city artifacts as well as other
targets to render the current region more productive and
livable. Through retrofitting, through conjunction with residents,
a region of more than 500 acres will be designated as a city
[5]. The communities must plan a policy to become smart
based on the current level of public facilities in the specified
region and the citizens dream. Because the dominant systems
in this paradigm are primarily to remain intact. It would need
more complex technology for smart cities as well as older
infrastructure. This technique can be accomplished in a
shorter time frame, culminating in its implementation in
another part of the city.
3.2 Redevelopment
Redevelopment will be an aid to the surviving built-up
environment and will help co-create a new layout with
enhanced infrastructure through mixed land use and increased
density. Redevelopment calls for a region of more than 50
acres, defined in collaboration with residents by Urban Local
Bodies (ULBs) [6]. For example, a new development design
for the defined region of mixed land usage, higher FSI, and
high land coverage will be planned. The two examples of
regeneration models as-y are listed below.
 The Saifee Burhani Upliftment Project in Mumbai
(also known as the Bhendi Bazaar Project) [7] and
 The National Building Corporation will launch the
reconstruction of East Kidwai Nagar in New Delhi.

Fig. 1 (a) Smart Solutions [3]

Fig. 1 (b) Smart Solutions [3]
Consequently, the Smart Cities Mission's aim is to pursue
financial growth and enhance people's quality of life by
facilitating local area creation and linking technology,
particularly technology that leads to clever results. Area-based
growth would turn existing areas (retrofit and redevelopment),
including slums, into better-planned regions, thus improving
the entire city's livability. New areas (Greenfield) will need to
be built elsewhere, towns to meet the growing population of
metropolitan areas. Smart Decision program would make it
easier for communities to use technologies, information and
data to improve infrastructure and amenities. All-inclusive
growth in such a way would boost the quality of life, create
employment and increase income for all, especially the poor
and the vulnerable, mainly for all-encompassing communities
[4].

3.3 Greenfield construction
It would lead most of the Smart Clarifications in historically
unoccupied areas (more than 250 acres) leveraging creative
strategies, financing proposals and introducing resources (e.g.
property pooling / land reconstitution) to provide affordable
housing, especially for the elderly. Developments in Greenfield
are expected around the cities to meet the needs of the
growing population [8], [9]. The GIFT City in Gujarat is a wellknown example. Like updating and improving. Developments
in Greenfield could be positioned either within ULB borders or
within local Urban Development Authority (UDA) boundaries.
Pan-city development requires designated Smart Systems to
be adapted to the new citywide network. Smart Systems will
be implemented through the use of technologies, information
and data to enhance infrastructure and services. For example,
applying Smart Solutions in the transport sector (smart traffic
management system) and reducing citizens average commute
time or cost will have optimistic effects on residents
productivity and quality of life. Another example can be
wastewater reprocessing and intelligent metering that can
make a huge contribution to better city water management.
Through retrofitting or redeveloping Greenfield enlargement
models, the smart city plan of each designated area should be
outlined. It is important to note that pan-city must be made
available as an added option. Since a compact area approach
is captivating the smart city, it is important that all the makeup
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of the city populations also be roughly in it. For the North
Eastern and Himalayan regions, the region is expected to
expand in half of the prearranged area for any of the alternate
interpretations under which retrofitting, renovation or
Greenfield growth will be blurred [10].

4 CHALLENGES
The MoUD initiative reflects the economic and mutual
federalism ' nature. States and ULBs will always play a key
compassionate role in Smart Cities development [11].
Consequently, the Smart leadership and future vision at this
stage and the ability to act aggressively would decide the
Smart City Mission's progress. It will need frequency
assistance for members, implementers and other owners to
understand the concepts of retrofitting, renovation and
Greenfield growth at various levels.The Smart Cities Project
needs smart people who contribute actively to governance and
changes. Smart people are involved in the demarcation of the
Smart City, decisions on arraying Smart Resolutions,
introducing changes, doing more with less and inaccuracy
when enforcing and preparing post-project mechanisms to
make improvements to the Smart City viable. Smart individuals
' participation will be made possible by growing the use of ICT,
especially mobile devices. In the design and implementation
process, it is clearly necessary to accomplish the spatial and
non-spatial details of smart city level. Geospatial data includes
postcodes for remote sensing, traffic light position, or mobile
photo GPS coordinates [1]. For fact, an ULB often wants to
add residential material such as the electoral roll or tax
records. It is also important for people to help this. Sustainable
approaches can be expressed with the aid of remote sensing
and GIS continuous technologies, offering a smooth streaming
of geospatial knowledge. Everything has a location, footprint,
shape, field or shoreline etc. and all of these act in several
ways together. Another valuable piece of information is the
three-dimensional visual aids, but one that subsidizes the
uncontrollable pace is historical altitude records.

Fig. 2. Role of smart cities
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In Chicago, all three models have been created. To spite of the
things on the east as Lake Michigan, few physical features
have hindered the development of Chicago. Chicago City also
includes a Central Business District (CBD), known as the Loop
because it is surrounded by several high railway lines.
Residential suburbs are located on Chicago's north, west, and
south sides.
5.1 Concentric Zone Model
Conferring to the Concentric Zone or Bugress model, the city's
growth always started from the outer part and ends with the
Central Business District in the inner part of the transit zone.
The second ring is the transfer zone wherever there is
business and second-class accommodation. New migrants to
the city usually prefer to live in small apartments in this area.
The third ring is the field with homes for freed workers. These
are uncertain older houses that are occupied by the class
employed. The fourth ring is the well-residential area where
there are additional commodious houses for middle-class
families. Essentially, the suburban areas are the fourth market.
People working in the midpoint choose to live in the urban
areas.

Fig. 3. Burgess Model [16]
5.2 Sector Model
According to the Sector or Hoyt model, the city grows, not
rings, in a number of sectors. Different activities are more
striking in definite areas. The central business district is
located in the centre. As the city grows, it will suffer activity
from the center to expand in a segment or sector. Once a
proximity of "high-class" housing is created, the most
expensive houses will be constructed further from the center
on the outer edge of that area. In other classes, as well as in
populated low-and middle-class markets, manufacturing and
retail output grows. As for Chicago, the Hoyt plan contested
that the right housing needs to be built from the north to the
CBD near Lake Michigan, but the manufacturing was
concentrated along the key railway lines and roads to the
northwest, south and southwest.

5 LAND USE MODELS
Urban structure means that land use is only arranged in urban
areas. Sociologists, economists, and geographers have
developed and established many models that describe where
different types of people and enterprises tend to occur in the
metropolitan scenario [12]. In this research paper, three
separate helpful models were identified contributing to the
urban spatial system related to the planning of public and
private space within cities and the degree of connectivity and
convenience. We're going to look at the three models:
1. Burgess Concentric Zone Model [13]
2. Hoyt Sector Model [14]
3. Ullman and Harris Nuclei Model [15]

Fig. 4. Hoyt Model [14]
5.3 Multiple Nuclei Model
According to Multiple Nuclei Model or Harris and Ullman
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model, a region consists of more than one core in accordance
with the behavior that occurs around it. Ports, regional
business centers, hospitals, colleges and universities, airports,
and parks contain instances of these nodules. Specific nodes
are used for certain activities while others are not. A university
node, for example, can draw cultured tenants, bookstores, and
locations for photocopying. Additionally, boarding houses and
storerooms may be drawn by the airport. Furthermore,
conflicting activities of land-use will not accumulate. Not
putting factories next to beautiful homes, for example.
Graph. 2 Predicted Mumbai's vegetation patterns [13].
6.2 Delhi
Delhi (FDI inflow: US$ 20.1 billion, GDP: 9.6 trillion rupees)
with more than 16.75 million residents and almost 22.2 million
inhabitants in the urban area of the National Capital Region is
the eighth largest population-based metropolis in the world.
Delhi's borders are the east-side Indian states of Uttar
Pradesh and Haryana, and north, west, and south-facing,
situated on the banks of the Yamuna River. Delhi's National
Capital Territory (NCT) extends across an area of 1,484 sq.
Kms and the urban area of Delhi are part of the NCT.

Fig. 5. Harris and Ullman Model [15]

6 STUDY AREA
Metropolitan cities in India are emerging as major economic
centers with accelerated shifts in land-use, resulting in
environmental
capital
weakening.
The
accelerated
urbanization cycle has been driven by globalization as well as
the consequent opening of Indian markets to foreign
businesses. Urbanization is an inevitable phenomenon and is
intensively combined with rapid population growth over the last
century, leading to extreme environmental and ecological
magnitudes.
Tier I cities are research areas eligible for review as shown in
Figure 6.

Graph.1 Predicted Delhi's vegetation patterns [11].
6.3 Chennai
Chennai, previously known as'' Madras'' is the capital of the
Indian state of Tamilnadu and the fourth urbanite (GDP 3.8
trillion rupees) in India, with 8 million residents (2011
population census) and a population density of 2109 people
per square kilometer. Chennai is one of India's cities that are
industrialized and economically industrialized. Major industries
include information technology, automotive, software, textiles,
and post- 1900's. Greater Chennai Corporation is responsible
for the city's growth, and Chennai's GDP is 3.8 trillion rupees.

Fig. 6. Study Area Tier-1 Cities
6.1 Mumbai
Mumbai is India's money-making city with an economic hub
(12.1 trillion GDP) and the seat of Maharashtra, an Indian
province. Mumbai has an unprecedented population density of
4893 people per square meter with a total of 12 million people
[17]. The Metropolitan Region Development Authority
(MMRDA) of Mumbai was established in 1975 under the
Metropolitan Region Development Authority Act, which is
responsible for the Mumbai region's planning and
development activities. Brihan Mumbai Municipal Corporation
(BMC) is the municipal planning body for Mumbai with the
creation of Greater Mumbai [13].

Graph. 3 Predicted landscape dynamics of Chennai [18].
6.4 Coimbatore
Coimbatore is the second largest city in the state of Tamil
Nadu, India, on the banks of the Noyyal River in the rain
soaked district of Western Ghats, covering a total area of 246
sq. Kilometers. The province's rich black soil has also
significantly subsidized the cultivated industry, especially in the
productive cotton production. This acted as a base for
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developing textile factories in this area and is commonly
known as South India's Manchester (GDP: 3.2 billion rupees)
owing to the numerous textile mills and engineering industries
that have been built over the past 100 years. Coimbatore's
population is about 0.35 million (census of population in 2011).
Coimbatore Municipal Corporation (CCMC) governs the
municipality of Coimbatore.

Graph. 5 Predicted landscape dynamics of Coimbatore [11]
6.5 Pune
Pune (GDP: 2,7 trillion rupees), previously known as Poona, is
Maharashtra's ethnic hub, regarded as the'' Queen of
Deccan'.' The Municipal Corporation of Pune occupies 243.84
sq. of land miles. The population grew by 347 percent from
1901 to 2011 and the current population is 9 million (Census
2011). Pune Municipal Corporation (PMC) is the civic body
responsible for managing and improving the city's
infrastructure of 48 wards.

Graph 6. Recommendation of model as per the land use data
Therefore, according to the values shown by the vegetation
cover, it will be balanced / reserved in declining levels so that
the Hoyt Model will be appropriate and suggested for the cities
with the vegetation cover is less than 10 percent [19]. For the
towns, because of huge build-ups, making the less water
values accessible will be defined and commended as a Harris
and Ullman paradigm in improved bifurcation of land-use
zones up to 2 percent [15].
TABLE. 6 RECOMMENDATION OF MODELS FOR THE CITIES AS PER
THE LAND USE-

Graph. 4 Predicted landscape dynamics of Pune [11].

Sr. No.

City

Recommended Model

1

Delhi

Harris and Ullman model

2

Mumbai

Hoyt Model

3

Chennai

Harris and Ullman model

4

Pune

Hoyt Model

5

Coimbatore

Hoyt Model

Models are recommended according to the Percentage of land use for a
particular City.

7 APPLICATION OF MODELS
This study envisages the growth of Indian megacities as we
have in Smart City Development Tier-1 such as Delhi,
Mumbai, Pune, Chennai, and Coimbatore, through the Cellular
Automata Markov model taking into account the influence of
urban growthagent(s) by soft computing techniques. CA
Markov model treated the development of urban altitudinal
systems as one of the operating algorithms. Following graphs
and photographs reveals the forecast of development utilizing
agent-based sculpting, taking into account the altitudinal
trends of urbanization over the past four decades, offering
separate discernment of the urban structure for tier-1 towns.

8 RESULTS AND DISCUSSION
Because the results of this study come as by making use of all
current geospatial details, comprehensive land coverage and
land use planning, it offers a holistic and complex view of the
increasingly changing landscape and leads to a better
strategic management of the area and the community that
needs to become smarter. Through offering resources for
simulating the various scenarios for potential land-use
adjustments, the project assists the authorities for strategic,
realistic and efficient preparation, i.e. an important activity to
be researched and carried out. To order to reduce or mitigate
these threats for people, a sustainable future will assess the
risks associated with demographic growth. Current and
projected population density maps in India should strengthen
risk model principles as1557

IJSTR©2020
www.ijstr.org

INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 9, ISSUE 03, MARCH 2020

1.
2.
3.

Good immediate risk approximations
Better policy-making and strategic height preparation
Improved long-term and complex risk control.

According to all land-based studies, the cities grew from the
city epicenter to the peripheries during the post-1990 period.
Having studied the comparative models used in this article, it
is proposed that post-2010 growth would be more prone to
infill, implying full core region concretization and additional
expansion beyond its borders, which would entail an
immediate look at natural balances and preparation in terms of
developing basic amenities for all stakeholders.Chennai and
Mumbai floods are the cautionary bells to metropolitan
authorities for proposed measures to mitigate the urban
growth consequences. Furthermore, the recent episodes of
urban flooding in the center of Delhi reflect the development
status of these connections and again cited a warning bell for
careful use of spaces and referring to other forms of land-use
are an immediate imperative. Visualized performance has
combined many major current conditions possibilities.

9 CONCLUSION(S)
Participatory forecasting is vital to the creative performance of
Smart City. Advancing the geo-visualization of urban growth
such as remote sensing and GIS will assist with basic
infrastructure and services in decision-making for sustainable
cities. Progressive GIS remote sensing data helps to chart and
understand spatial patterns for support of the land-use model.
The precision of forecast has been enhanced by recording
geographic variables that are most likely to detect land-use
changes. The forecasts of land use / cover shifts through the
CA-Markov model indicate a regular rise in urban
reimbursement with a reduction in the shelter of local natural
vegetation in all the provinces considered for study. Use GIS
toolboxes to shape the landscape belt before urban planning
will be useful for the Analytical Hierarchical processes of land
use analysis, and requires human pronouncements to be
integrated to fix spatial problems. Analytical evidence focused
on blurry remote sensing has been shown to be particularly
effective in characterizing decisions based on different
altitudinal methods and altitudinal units of land use for each
decade.
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