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Abstract - Providing tremendous advantages to inhabitants, green space in the urban zone serves a variety
of functions and serves many different purposes. Because of urbanisation, it has gained even more
significance as a result of its restricted accessibility in metropolitan areas. It carries out administrative,
environmental, and social functions, and provides a variety of advantages that vary depending to its area
and size at different geographical levels, among other things. According to “the hypothesis of this study,

the advantages and features of urban green space at different spatial levels” operate in an unexpected
way at different spatial scales. The city of Bhopal has been chosen as a case example to examine this
theory and determine the extent to which green space advantages and capacities are available at various
geographical levels. A unique combination of traditional majesty at its ultimate finest, a mood “of the old
and new city with lush green environs blended with traditional brilliance inside as far as feasible as well
as in its surroundings, Bhopal is a must-see destination. The purpose of this study is to examine both
the subjective and quantitative aspects of urban” green spaces in relation to the advantages they

provide to their users.
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INTRODUCTION

Consistently, human life creates and spreads new and
significant aspects of the work and the significance of
the scene. The human unearthly and mortal connection
with the setting emphasises that portrayal of bloom and
grass are fantastic for everyone, regardless of their
background. Overall climate change, notably the
increase in global temperature and depletion of water
resources, has recently occurred, resulting in a slew of
problems in human climate. One of the reasons for the
underdevelopment of metropolitan greenery areas in
India is the high population density. Particularly in large
urban settlements with large populations congregating,
the massive buildings and means of transportation
used by metropolitan cars create an unsettling
environment for humans. Additionally, metropolitan
areas are being overrun by a massive amount of
cement. Little green areas may be found at this scale,
which is a smaller version of the real thing. During the
period of time spent, rapid urbanisation resulted in the
establishment of an artificial climate. The establishment
of metropolitan green space frameworks has become
an absolute need in recent years. Metropolitan green
spaces, as defined by biologists, market analysts,
social researchers, and organisers, are public and
private open spaces in metropolitan regions that are
primarily covered by vegetation and that are either
directly (for example, through dynamic or latent
entertainment) or indirectly (for example, through a
positive impact on the metropolitan climate) accessible
for use.

Parks, nurseries, and street/roadside planting are all
examples of green spaces found in metropolitan
environments. Local green space, city green space,
and neighbourhood green space can all be
organised in three levels: local, city, and
neighbourhood. In order to maintain metropolitan
supportability, it is necessary to maintain appropriate
portions of open space, establish a network
connecting open spaces, and make these places
accessible to the public at all levels.

Construction and example are the two most
important characteristics of green space that have
an impact on metropolitan maintainability. Structure
refers to the vertical aspects of sceneries, such as
plant species, habitat kinds, and natural structures
that are visible from above. Design consists of flat
features such as the spatial layout, the size of the
scene territory patches, and the network of scene
territory patches (Open spaces).

ROLE OF URBAN GREEN SPACES
1. Environmental Benefits
Pollution control

As a sort of contamination, pollution in urban areas
includes synthetics, particulate matter, and natural
materials, which manifest themselves as fine
particles, fluid beads, or gases. Pollution in urban
environments is also known as contamination.
Pollution of the air and noise pollution are common
occurrences in urban areas. The presence of a large
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number of engine cars in urban areas causes
commotion as well as air pollution from pollutants such
as carbon dioxide and carbon monoxide. Sulfur dioxide
and nitrogen oxide emissions from industrial facilities,
for example, are particularly damaging to both humans
and the environment. Children, the elderly, and those
with respiratory problems are among those who are
most adversely affected by such toxic substances.
When residue and smoke particles are captured by
flora, urban greening can have a direct impact on
lowering air pollution levels immediately. According to
research, 85 percent of the air pollution in a leisure
area can be segregated when conditions are normal.
Individuals living in urban areas might be affected by
commotion pollution caused by traffic and other
causes, which can be distressing and exacerbate
medical ailments. The general expenditures of shouting
have been estimated to be in the range of 0.2 percent
to 2 percent of the entire national output of countries in
the European Union. Metropolitan green spaces in
densely populated metropolitan areas have the
potential to significantly reduce levels of commaotion,
depending on their quantity, quality, and distance from
the source of clamour pollution. Contemporary
investigations into metropolitan green spaces take into
account the complex metropolitan biological system,
the preservation of metropolitan green spaces in order
to keep up with regular natural organisation for
environmental manageability in urban areas, and the
preservation of metropolitan green spaces in order to
keep up with regular natural organisation for
environmental manageability in urban areas. When it
comes to urban communities in rapidly urbanising and
developing economies, countries like India should
consider the powerful type of metropolitan growing to
oversee successful metropolitan green spaces that will
contribute to lowering overall CO2 emissions by
maintaining or, at the very least, increasing the
capacity of CO2 ingestion by means of the normal
biological system, according to the World Bank.

Biodiversity and nature protection

Green areas have the ability to serve as a safe haven
for the expansion of species as well as the
maintenance of plant, soil, and water quality. Urban
green areas serve as a connecting connection between
the metropolitan and provincial sections of the city.
They provide visual assistance, change on a regular
basis, and a connection to the outside world. Having a
practical organisation of green spaces is important for
the maintenance and support of environmental
components of a maintainable metropolitan scene, with
greenways and the use of plant species that are
adapted to the neighbourhood condition and have low
maintenance costs, while also being self-sufficient and
manageable.

Biological benefits
Metropolis green spaces provide urban areas with

environmental administrations ranging from biodiversity
preservation to the regulation of the metropolitan
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environment. Metropolitan regions are characterised by
disparities in  sun-based input, for example,
precipitation, and temperature, which are common in
rural areas. Because of the built-in climate in
metropolitan regions, solar radiation, air temperature,
wind speed, and relative humidity all change
significantly from those found in rural settings. The
huge amounts of intensity retention surfaces in
metropolitan regions, along with high energy
consumption in urban areas, create the influence of the
metropolitan intensity island. The influence of urban
intensity islands can raise metropolitan temperatures
by up to 5 degrees Celsius. In order to mitigate the
situation, experts recommend that a sufficient
woodlands ranch, vegetation around a metropolitan
tenant's residence, and the administration of water
bodies by professionals be established.

2. Economic and Aesthetic Benefits
Energy investment funds

The use of “vegetation to reduce the energy costs of
cooling structures has been increasingly viewed as
a financially wise rationale for the expansion of
green space and tree planting in” metropolitan
regions with calm environments [8, 9, 10, 11, 12,
and 13]. Plants aid in the development of air
distribution, “provide shade and evapotranspire
more efficiently. This has a cooling effect and can
assist in lowering the temperature of the air. A
recreation space of 1.2 km by 1.0 km can generate
an increase in air temperature between the
recreation area and the surrounding city that can be
felt up to 4 km away” [8] from the recreation area.
According to a study conducted in Chicago,
increasing the city's tree cover by 10% might result
in a 5 to 10% reduction in the absolute energy used
for heating and cooling by the city.

Property estimation

“Regions of the city with sufficient greenery are
aesthetically pleasing and enticing to both residents
and financial supporters, and they are a good
investment. The beautifying of Singapore and Kuala
Lumpur, Malaysia, was one of the factors that drew
in crucial yet unfamiliar guesses that aided in the
rapid expansion of the economies of both countries.
Pointers, on the other hand, are areas of strength
for extremely green spaces and arranging enhances
property estimations and monetary returns for land
engineers, with monetary returns varying between 5
percent and 15 percent dependant on the type of
assignment”.

3. Social and Psychological Benefits
Diversion and prosperity
Generally, individuals satisfy the vast majority of

their sports requirements inside the confines of their
home region. Considering that urban areas house
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the vast majority of a country's population, green
spaces inside metropolitan areas provide a realistic
proportion of the country's total outdoor leisure
potential. A study conducted in Helsinki, Finland,
revealed that almost all of the city's residents (97
percent) participate in some form of outdoor recreation
at least once a week throughout the year. A significant
proportion of the population visits the open air on a
regular basis or every day. Metropolitan green areas
serve as a close-by asset for relaxing and provide a
significant amount of warmth. In Mexico City, the
Chapultepec Park, which is located midway between
the city and the airport, receives up to 3,000,000
visitors every week who participate in a variety of
physical activities.

Human wellbeing

People exposed to common habitat saw a rapid
reduction in their level of stress, whereas individuals
exposed to urban climate experienced a prolonged
increase in their level of anxiety. A comparable
assessment found that patients in an emergency clinic
who had rooms that faced a recreation area recovered
10 percent faster and required half the amount of
strength for less easing prescription when compared to
people who had rooms that faced a structure divider,
according to the findings. That green spaces in
metropolitan areas may contribute to the physical and
psychological well-being of citizens is a clear indication
of their effectiveness. Another study conducted in
Swedish urban districts found that the more time
people spend outside in natural places, the less likely
they are to be affected by high levels of pressure.
Unquestionably, improvements in air quality as a result
of vegetation have a significant impact on real well-
being, with benefits such as a reduction in respiratory
illnesses being readily apparent. It is important for
humans to have a positive relationship with nature in
order to experience frequent enjoyment, work
efficiency, and overall psychological wellbeing.

OBJECTIVE

1. To study “the benefits and functions of Urban
Green Space at various spatial”
2. To study role of urban green spaces

STUDY AREA

The city of Bhopal “(23 16'N, 77 22'E) has been chosen
as a case study to plan the subjective and quantitative
advantages and features of Urban Green Spaces”.
Bhopal is located at 23 16'N, 77 22'E. In 1956, the city
of Bhopal was designated as the capital of Madhya
Pradesh, which had recently been reorganised. As a
result, “Bhopal has not evolved as a lonely city, but
rather as a careful municipality, with sparse in-between
areas such as the Old City, the Capital Project
(Bairagarh), and new outgrowths such as Kolar and
Ratibadh”. According to the city's registry, 14.35 lakh
people reside in 70 wards or 14 zones that encompass
a total area of 285 square kilometres, which includes

lakes and hills. This results in a low-thickness
metropolis with a gross area of 50 people hectares or a
net area of 63 people hectares if the lake region of 38
square kilometres is excluded. Regardless of whether
or not the amount of steep slope is taken into account,
the thickness of livable “land remains low at 80 persons
per hectare of available land. In the city, development
is most visible in the southeast route, about 10
kilometres away, and least visible in the northeast
course, approximately 4 kilometres away, due to typical
obstruction. The City Advancement Plan for 2005
serves as the source (Bhopal)”

RESEARCH METHODOLOGY

Selection of city

|dentification of study area

Macro level ‘—1 City level |

Meso level }—)‘ Zonal level |
o
colony level
Step-3 . - e o
To test hypothesis at all spatial level.| Quantitatively and Qualitatively)
Step4 P Analysisand Findings

Step-5 Conclusions

Figure 1. Methodology adopted for research

Scope and limitations:

Unstructured green areas (social ranger service,
catchment region, steep slope vegetation) are
considered, but only green on the banks of the
Nallah, and street side ranches are considered
organised (parks, balances, arranged green roads).
The information from the 2001 evaluation is taken
into consideration for the population.

Method adopted for Quantitative analysis:

Estimation of Per capita green space is taken on for
guantitative investigation. According to WHO
standards least per capita green necessity is 9 m?
for each/individual and according to UDPFI rules it is
around 12-14m? per/individual.

Per capita Green = Total area under green / Total
population

Method adoped for Qualitative analysis:

Essential overview, Photo documentation,
Observation and furthermore optional information
assortment strategy is embraced for subjective
investigation. What's more, it is additionally
investigated through scaling procedure.

Main considerations under dissecting the subjective
viewpoints are as per the following:
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» “Level of purpose of green spaces under which
age bunch class”.

+ Openness availability.

« Appealing ,dynamic supporting wellbeing and
prosperity

« Level of upkeep and the board

- Biodiversity supporting natural organization

+ Metropolitan green space capacities

+ Information gathered under subhead as just
educational object are as per the
following:-

» Kind of green space

+ Possession

DATA ANALYSIS

Qualitative Analysis

1l [Macro level

k City 1435000  [21869400 15.24M2
‘person

B Mesolevel

a |Zonea 5.08.668 4600136 9.04M2
‘person

b |Zoneb 7.07.344 8841800 12.50M2
/person

k |Zonec [2,18,988 8427464 B8.48M2
‘person

B Micro

2 [Ward38 [21860 3746.64 0.171M2
/person

b [Ward48 16753 170061.25 10.15M2
‘person
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Figure 2: Mao showing the various green zones

at city level
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Figure 3: Map showing the various selected

zones for study

Micro level
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“At the micro level, the smallest geographical unit, for
example, a ward, is selected to focus on the state of
per capita greenness”. Wards 48 and 38 are the two
spatial units that have been selected. Both have a
contrasting encompassing state and present a
completely different image than the other.

Ward No. 48 is comprised of the Arera neighbourhood
in Bhopal. This province is considered to be one of the
most exquisite states in Bhopal since it has a smaller
FAR when compared to the various wards. It is a mix of
business and private but has a higher concentration of
locality. “It has a few pockets of open and green space
within the ward that provides sporting types of
assistance, and it is surrounded by neighbourhood
parks such as Ekant Park and Shahpura Park, and its
environmental impact is still being improved by the
presence of encompassing public space and
educational structures that have lush green grounds”.

“Ward No. 38 is located in the Aishbagh” settlement,
which is an especially densely populated region of the
province It is similar to Areara province in that “it is
neither surrounded by a local park nor has a sufficient
number of parks inside it”.

Figure 4: “Figure showing the Google map of (A)
Arera colony-48 ward and (B) Aishbagh colony 38
ward along with green space calculations”

Qualitive Analysis

Macro Level

According to city ground breaking strategy green
spaces are partitioned into three significant divisions:

» Territorial and city level parks

* Arranging unit level Neighbourhood Parks
(zonal parks and Playground)
* Area level (Housing Parks)

I Manua bhan Tekri

Figure 5: Showing rich green passageways and
patches inside city area (Pc: Vickey son and
creator)

The accessibility of all types of green areas at the
municipal level gives the impression that the city is
“rich in biodiversity and green” organisation. “As an
opening, it performs all of the necessary functions
such as administrative, transporter, creator, and
data storage and retrieval. In terms of benefits, it
provides both tangible and intangible benefits to
those who live in the city. The public park in the
centre of the city serves as a lung, and the lakes
and hills provide the potential and chance for
administration to become acquainted with the
inhabitants through athletic administrations and
activities”.

Meso level

Lone — 1
GREEN AREA sqm OPEN AREA sqm
1 8387.9 1 25683.75
2 3448.18 2 14801.64
3 | 2033.91 |3 | 8a37.10
a 9143.44 4 | 3513.18
5 | 9917.80 5 | 9709.19
6 | 8194.09 6 | 8188.07
7 | 9258.90 | |
8 27897.97
9 4502.86
10 5841.12
11 | 5144.39
12 | 9366.69
13 | 2779.14
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Figure 6: Showing Bada bagh and Kamla Park in
the old city vicinity

Zone-2

Figure 7: Van Vihar Park providing environmental,
recreational and biodiversity functions

Zone — 3

Green Spaces as Lungs of Societies |||}

Figure 8: Zone 3covering the area under BHEL
premisses, Green spaces benefiting people

Using their green areas, each of the three zones is

experiencing a distinct level of benefits and
capabilities. Taking zone-1 as an example and
considering the standards of appropriate working “of
green spaces (no visual pushing, legibility,
coherence, intricacy, size and distance), we can see
that the green spaces in this specific zone” are
divided into various regions, each of which is
inconsistent, thereby not fully assisting the city
individuals of all prudent areas. They must relocate
to Zone 2, where sporting and natural benefits
abound, but because of the “city large population
attraction to these places, traffic congestion and
issues with neighbourhood management clog the
system, which makes it difficult to keep the city
green and clean. If we consider zone 3, which
encompasses the BHEL Township, we can see that
green is overflowing in this region”. As it is
considered to be necessary for this specific place,
which had a significant contemporary arrangement
with restricted scope businesses in Govindpura, it is
being implemented. The bulk of the green in this
place has the characteristics of a fix and hall, with
some of them also having the characteristics of an
organised athletic facility. “These areas serve as a
buffer zone between the private and” contemporary
portions of the country. For example, BHEL Park is
located directly in front of the industrial, providing a
natural benefit as well as athletic advantages, and
serving as a support between the private and
modern sectors.
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Figure 9: “Accessibility of both the wards to
neighbourhood amenity benefits”

CONCLUSION

The evidence presented above clearly demonstrates
that vision changes as one advances from a macro
spatial level to a micro spatial one. There are several
factors that influence the accessibility “of green spaces
at both the macro and micro spatial levels”. A
significant factor is the need for lodging, which has
resulted in a lack of land in the metropolitan region as a
result of urbanisation. The city of Bhopal is divided into
three main zones, each with its own set of
characteristics, such as the Old City, New Bhopal, and
Extension, as well as the BHEL grounds. Other factors
that have an impact on the accessibility “of Green
Spaces in overflow in New Bhopal include land under
open space, institutional grounds, heritage inns, tourist
spot advancement, and steep slopes, among others
Land under open space is one of the most accessible
types of green space in New Bhopal. In order to deal
with the land accessibility concerns for green spaces, it
is critical to address the urban spread issue, which is
something that all agricultural countries, including India,
are dealing with”. It is necessary to have a holistic
strategy that includes all partners, including the general
public, business areas, and non-governmental
organisations (NGOSs), rather than just the leaders of
any metropolitan eco sphere. And, in conjunction with
these modest “measures, remote sensing may play a

critical role in both monitoring land use changes and
facilitating  appropriate  urban  planning” and
preparation. Moreover, it is necessary to further expand
administration from the bottom up and the top down,
while incorporating critical methods to make it easier at
every single spatial unit and make the city reasonable
and intelligent for everybody.
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