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ABSTRACT

The quality of life in cities has declined as a result of numerous issues. The link between the city's urban
shape and the transportation system accounts for assignificant portion of these.issues. The study made the
assumption that a number of factors, including.density in development, diversity in‘land uses and urban
design, and distance from urban centers, influence public transportation and that integrating,with various
land uses can guide the city's urban form tewards sustainability. This data is,helpful for assessing how well
land use development policies like Smart Growth, New Urbanism, and others, can accomplish planning
goals including lowering emissions, conserving energy, and saving consumers money. This study
formulates a social planner's utility maximization problem in order to get analytical insights into urban
land use and transportation planning.for mitigating climate change. Theqlanner selects the urban zones'
residential density and makes investmentsin the public transpoertation@nd road systems that connect them
to the city core. There is traffic on the roads. Any.workable systemdneeds to support a set total population
and guarantee that,the maximum benefit for each zone's inhabitants is the same. Damages are caused by
GHG emissions fromypublic transpartation, housing, andadriving. According to analytical results, if a
particular conditiontinvelving the marginal congestion“cost and the marginal effectiveness of road
investment is met, integrating GHG damages into urban planning always results in an optimal solution
with a morexcompact urbanform and reduces automobile travel in each zone. The effect of transportation
planning on land use and urban form will be covered in this essay.
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INTRODUCTION

Modern cities have been impacted by a variety of reasons. These elements include freshwater
resources, climate change, and the impact of industrial pollutants. Transit is an additional
component that has an impact on the modern city. The notion of using public transportation to
drive urban design is in line with contemporary concepts of transportation planning, which
embrace complementing land-use and transportation models. These concepts emerged from the
accumulation of transportation planning techniques. In the fifth decade of the previous century,
models based on family socioeconomic factors were developed to generate ideas for transportation
planning. Because these models do not account for the regional variations in the assessment
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outcomes, they are not adequate on their own to explain trip behavior and medium selection. The
average number and length of journeys are directly impacted by urban growth trends.

Public transportation can indirectly help sustainable urban development by encouraging land use
patterns with more accessible features and establishing a more varied system that results in further
reductions in private transportation trips. The cycle (transportation - land uses) is the relationship
between land use and transportation that must be considered in order to comprehend how transit
affects the city's sustainability. [1]

Transportation

Since the dawn of civilization, transportation technology have playedia major role in influencing
daily living, urban development, and human existence.\For many years, human activities were
limited by physical limitations and distance when there was no transportation technology. For
example, in the past, a hunter's range of metion depended onirunning or walking. Even though
there were significant improvements in transportation, like the well-known roads andsstructures in
ancient Rome, everyday activities had few limits due to the lack of widespread technology.

The Urban Form

Walkways, transit systemsand,other transportation infrastructures have influenced urbanization.
Numerous urban forms, spatial structures, and related urban transportation systems exist because
every city has a unique temparal process for the accumulationdand development of transportation
facilities.

Urban form. refers to the urban transportation system'Sispatial footprint, which establishes how
cities are arranged.

Urban spatial structure.refers to the collection of connections that result from the urban form
and the underlying freight and passenger movement it provides. Certain transportation systems can
be used to create particular urban architectures.

The degree of centralization and elustering in the urban spatial structure can be used to classify
transportation developments:

Centralization. Refers to the locational setting for operations in connection with the whole urban
area. While a decentralized city does this to a lesser degree, a centralized city concentrates a large
portion of its activity inside a designated center. The primary forces toward centralization are big
employers like banking institutions.

Clustering. It refers to the locational setting of operations in relation to a specific part of the urban
area. Therefore, a cluster of activity is a concentration around a particular focal point, like a
transport terminus, a highway interchange, or a smaller town that has been engulfed by the growth
of the metropolis. [2]
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The Land Use — Transport System

Social, cultural, and economic activities that occur at several sites and form an activity system are
what define urban regions. Some tasks, like commuting and shopping, are considered routine
because they happen frequently and are therefore predictable. Certain activities, including sports
and leisure, are often erratic and influenced by lifestyle choices or particular needs, like healthcare
and education. These kinds of activities are typically associated with passenger mobility.
Furthermore, there are manufacturing and distribution-related production operations, with local,
regional, or international connections. These kinds of activities are typically linked to freight
transport. Passenger and freight movements result from the separation of activities because they
take place in various areas. Because urban activities are locational:and interactional, land use and
transportation are therefore intertwined. [3]

The Role of Travel in Urban Planning

The process that decides how each locatien inthe city is used, how the city operates;and how the
urban fabric is organized overall is called urban planning. The“urban fabric's structure varies
depending on the location and time of year. Transportation'is one of the City's functions, which are
included in the overall urban planning. There are three primary types of movements: a) commutes
from home to work, b) functional movements (maving things or goods), and c) leisure movements
(other activities). Movements have played a significant role in urban planning throughout history,
and their significance for planning has been acknowledged since the earliest days of municipal
organization.

When it comes tourban planning and, the creation of a built environment, the effect of movement
types has been and continues to be'the most important component. These days, movements are
defined in a cutting-edge, scientific sector linked to significant economic activity and,
consequently; decisions. One of the primary activities that shapes a city is transportation, which
fulfills the city'sitransportation function. Movements are created and drawn to every location in
the city. The urban and extra-urban sectors are the two main divisions of the movements. The fact
that urban movements\frequently. have to adhere to an existing urban fabric and maintain its
layout—such as a medieval fabric that is not intended for automobile transportation—causes
serious issues. As a result;a number of detrimental byproducts are produced, including noise, air
pollution, transportation, and others, all of which significantly lower the standard of living for
locals and diminish the city's inherent worth. As a result, ongoing planning is required to address
the issues of urban planning movements. The flows of people and things that we have already
identified occur both in structured and unstructured ways throughout the broader geographic area,
not just in metropolitan areas. Therefore, it can be argued that the study of movements and how
they affect space is separated into two scales: urban space and a large regional space. The broad
geographic area might be a region, a prefecture, a minor spatial unit, or in other situations, a bigger
spatial unit that includes areas from several states. [4]
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The Integration of Transportation and Land Use Planning

A lot of the time, land use planning and transportation planning are done at different scales, by
different agencies, and with distinct objectives and standards. Unexpected repercussions, wasteful
resource utilization, or mismatched supply and demand are only a few examples of the suboptimal
or contradictory results that may result from this. Therefore, it is crucial to integrate these two
planning processes by adopting tools and techniques that can record the interactions and feedback
between them as well as by harmonizing the goals, policies, and vision of both domains. Some of
the methods that can assist planners in assessing and contrasting the impacts of various land use
and transportation options include impact assessment,saccessibility analysis, travel demand
modeling, and scenario planning.

REVIEW OF LITERATURE

Planning for and managing the effects .0f urban land “change on landscapes requires an
understanding of the dynamics behind this ehange, which is made crucial by the'size and speed of
modern urbanization (Grimm et al., Citation,2008). Even.if the world Is,getting more urbanized by
the day, significant changes are occurring in termS of transportationyand technology. New
transportation infrastructure is being built, proposed, or under construction worldwide to support
and further stimulate urban@ndeconomic development. This includes light-rail transport systems,
highways at the city and metropolitan_scale, and new transportation corridors at large regional

scales (Miller, Citation 2013). ©Occasionally, these projects.are part of larger, more ambitious
initiatives like the African "development corridors." [5].

Despite having a“history dating back tosthe 1950s for transportation forecasts, travel demand
modeling has not been widely used m urban LC modeling. The Urbanism model is one of the most
recent ‘instances of incorporating travel demand modeling into the forecasting of urban growth
(Waddell;*Citation 2002). The entire process is broken down into a number of smaller sub-models
under this modek, Housing, land-use development, the environment, and real estate are the four
distinct aspects of the study region that are captured by each sub-model. A transportation module
is also included in"the model. The sub-models are integrated to forecast the urban growth in a
subsequent year when“they, have finished computing. But there are certain problems with this
strategy: This approach has 'several drawbacks, including the significant time and financial
investment needed to gather the essential data. Running all of the sub-models simultaneously
necessitates a significant amount of computing efficiency. One of the main causes of urbanism's
low adoption in subsequent modeling studies on urban expansion is its enormous resource
requirements. [6]

In order to help reduce car-based travel and, consequently, achieve sustainable development
patterns, planners in the UK are currently very interested in combining land use and transportation
planning. Consequently, the analysis of the relationship between land use and transportation has
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primarily concentrated on the ways in which land use patterns impact travel demand and the most
energy-efficient urban forms (Simmonds, 1997). [7]

Objectives:

e The current understanding of the nature of the influence that transport has upon activity
patterns and land use.
The benefits of predicting transport impacts upon land use to planners involved in strategic
land use and transport planning.

e To Study the impact of Transportation Planning on UrbansFerm and Land Use

RESEARCH METHODOLOGY

The overall design of this study was exploratory. The research paper is an effort that is based on
secondary data that was gathered from credible publications, the internet, articles, textbooks, and
newspapers. The study's research design is primarily descriptive in nature.

RESULT AND DISCUSSION

The Land Use-Transport System

A complicated partnership(The nature of land use, which pertains tofwhich activities are occurring
where, and the degree of spatialaccumulation, which reflects their intensity and concentration, are
the two components that make up urban-lang,use. Production, consumption, and distribution are
just a few of thefmany roles implied by the majority of economic, social, and cultural activities.
These activities are a,componentiofian activity systemrand occur at particular locations. Some
tasks, like commuting and shopping, are considered routine because they happen frequently and
are therefore predictable. Others are institutional activities that are often erratic and influenced by
particular- needs (like healthcare) or “lifestyle choices (like sports and leisure). Others are
manufacturing and distribution-related praduction operations, with local, regional, or international
connections. When it comes to their choice of site, land use is influenced by the behavioral patterns
of people, organizations, and businesses. [8,9]

A set of relationships with different land uses is implied by land use. Commercial land usage, for
example, entails ties with suppliers and customers. interactions with customers will involve human
movements, whereas interactions with suppliers will primarily be tied to freight movements.

Interactions between land use and transportation primarily take into account the past connections
between land use-related activities and transportation-related accessibility.

Supporting the transportation needs brought about by the variety of urban activities in various
urban contexts is the goal of urban transportation. Thus, examining the trends and mechanisms of
the land-use/transport system is essential to comprehending urban entities. This system is
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extremely intricate and includes multiple connections between the land use, spatial interactions,
and transportation system (Figure 1): [10]

transportation system. takes into account the collection of transportation modes and facilities that
facilitate passenger and freight movements in urban areas. It is made up of facilities that provide a
level of supply and typically represents the accessibility level. For example, traffic assignment
models infer flows within a transportation network based on an existing spatial interaction
structure. As a result, conceptual flows turn into tangible reality. [11]

« Spatial Interactions. Think about the types, sizes, soufees, and destinations of freight and
passenger movements in urban areas. They take inte'account both the land use elements that
are causing and drawing movements as well as the characteristics of the transportation system.
It makes the assumption that spatial impendence, which represents the friction of the urban
area, is the primary factor influencing the flows between locales. Distanee decay factors have
been used in the development of numerous Spatial interaction models. The modes utilized for
urban travel, namely which mode will be employed for which trip, represent anather aspect of
spatial interactions.

Land Use. takes into account the degree of«Spatial accumulation,of activities and the
corresponding mobility needs. Numerous spatial economic models are available to estimate
transportation demand} mostly, by analyzing how various land 4se zones generate and attract
traffic. Land use is frequently associated with economic and«demographic characteristics. [12]

Infrastructures Friction of space Spatial accumulation
(Supply) (Impendence) (Demand)

Transport Spatial
system interactions

» Accessibility » Spatial interaction models » Economy base theory
* Traffic assignment models * Distance decay parameters * Location theory

» Transport capacity * Modal split » Traffic generation and
attraction models

Figure 1: The transport/land use system

Transportation and the Urban Structure

There are more journeys taking place in metropolitan areas as a result of urbanization. In the past,
cities have built additional highways and transit lines to increase the availability of transportation
in response to the increase in mobility. In order to handle an increasing number of vehicles, this
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has primarily required constructing more roads. As a result, a number of urban spatial
configurations have developed, with the primary discriminatory element being reliance on the
automobile. At the urban level, four main categories can be distinguished:

Type I: Network that is fully motorized. representing a car-dependent metropolis with scattered
activities with little centrality.

Type 1I: Weak Centre. representing a spatial arrangement with a lot of activities concentrated on
the outskirts.

Type I1. Strong Center. representing densely populated cities withhadvanced public transportation
networks.

Type IV: Limitations on traffic. representing metropolitan regions whose spatial structure
incorporates mode preference and traffic control. Public transportation typically dominates the
center region. [13]

Main Road

-~ Highway
-==- Transit line

) Activity center

Figure 2: Transportation and the Urban Spatial Structure
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Key Elements and factors of Integrated Land use and Transport Planning

Table 1: Components and variables Source: Wilson, Sinha, Bhakuni, and Swamy, December
2010 [14]

Elements and factors
ELEMENTS FACTORS

Settlement size

Density distribution

Mix Land use and activities
Networks

Pattern

Completeness

Safety

Accessibility

Equity

Hierarchy

Enabling Urban

Structure

Complete
Network and

complete streets

Re-development Redevelopment of brown
& Re-vitalization field areas

& Transit Re-densification of low
density areas

Integrated Physical integration
Multimodal Fare integration

Transit Information integration
Interchanges

Integrated Land Use and Transport Planning Strategies and Planning Process
1. Strategy for Non- Motorized Transport: -

By prohibiting the use of motorized transportation, the NMT method serves to reduce traffic
congestion and fuel usage.

Make pedestrian networks that are connected and install walkways.

Create lanes for different transport and boulevards.

Correct roadway hazards to NMT

Use pedestrian-friendly design elements such as street furniture.
Integrate cycling with transit.
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e Encourage sharing by providing rickshaw stands and bicycle parking
2. Transit Oriented Development: -

In order to maximize access to public transportation and encourage transit travel, TOD encourages
mixed land use that incorporates amenities.

Surrounding transportation stations are densely populated.
Multimodal integration provides transport option.

Mixed Land use

Pedestrian friendly and walk able neighborhoods. (unéscap.org)

Medium density
residential

High density
commercial and
residential

High density
residential

Transit Station

Figure3: Transit Oriented Development Source: (unescap.org)
3. Complete Network andistreets: -

Users have access to a comprehensive network structure with street hierarchy and other routes.
The safety and comfort of pedestrians and NMV users, as well as the neighborhood's connection
to the city core, are all enhanced by grid roads with traffic calming techniques.

4. Inner city and transit: -

In addition to providing high-quality infrastructure facilities and developing strategies for
maximizing the use of existing urban space and services, mixed land use also includes the re-
densification of low-density regions, brownfield redevelopment, and other forms of dereliction.
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5. Travel Demand Strategies: -

To increase the modal shares of public transportation, more demand management measures are
needed. [15]

CONCLUSION

Cities are complex spatial formations supported by transportation systems that have a high
concentration and accumulation of economic activity. When transportation networks are unable to
meet the many demands of urban mobility for a variety of reasons, the most significant
transportation issues frequently pertain to metropolitantareas. The effectiveness of the city's
transportation system in moving people, goods, and labor between various origins and destinations
is a major factor in urban productivity. Important transportation hubs like ports, airports, and
railyards are also found in urban areas, which.adds to a‘particular set efjissues. Some issues are
more recent, like urban freight distribution or environmental effects, while others;like traffic, have
been for a long time and have afflicted cities like Rome. Investments in transportation have a big
impact on the land uses around them. Transportation facility use‘is also influenced by land use
trends. Whether or not city officials take landwuse into account when'deciding how much money
to spend on transportation, these interconnecteddmpacts will still happen. To assist realize a
common future vision, governments, developers, andiesidents can cellaborate to create integrated
land use and transportation ‘plans. More efficient land-use and transportation integration can help

determine the priorities for transportation expenditures and guarantee that new land-use plans and
transportation projects complement and reinforece_one another in order to generalize land-use
change and the role of transportationiin it. Présenting some different perspectives on the connection
between land use and transportation has been the aim-of this research. These interpretations are
supported by earlier empirical studies that challenge some of the fundamental assumptions of
conventignal, location theory.\Direction for a deeper comprehension of this intricate relationship
should be provided by the concepts discussed here.
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