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Abstract Urban green spaces are an essential ele-
ment of development planning which provides mul-
tiple benefits to society. This study was carried out in
an explorative manner to examine the spatial distri-
bution of urban green spaces and develop an air quality
index map in Lahore, Pakistan. It also investigates the
satisfaction level among residents of ten administra-
tive zones for maintenance, security, plantation,
cleanliness, and availability of parks. For this purpose,
a total of 1110 questionnaires, 111 from each zone
were filled by people residing in the respective sector
for more than 5 years. The results showed that green
spaces had acquired 5% (88 sq. km) of the total space
of Lahore, with the most land area (27.22 sq. km)
available in the Igbal zone and the least (1.22 sq. km)
in the Wagha zone. The analysis revealed that 35%
area of the Gulberg zone includes green spaces. There
is a positive correlation between green spaces and air
quality in different zones of Lahore. Walking is the
most preferred mode to visit green spaces, as 57%
indicated that nearest parks are within 10 min walking
radius. People residing in Gulberg and Cantonment
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had overall high satisfaction and those living in Ravi
and Shalamar zone were least satisfied with all
services. Recommendations include improvement in
the park management system, design of new planning
standards, ensuring accessibility, and enhanced secu-
rity mechanisms.
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Introduction

Cities are growing at an unprecedented rate, 55% of
the world population is living in urban areas, and it
will further increase to 68% by the year 2050 (United
Nations, 2018). This rapid growth impacts sustainable
development and reduces green space areas for
residents in cities on varying levels and intensities
(Jim et al., 2018; Krefis et al., 2018). It increases the
visitor pressure in available green spaces and impacts
infrastructure and quality of life (Peterson, 2017).
Urban green spaces are an essential element of green
infrastructure, which enhances local resilience and
promotes sustainable living by improving the health
and prosperity of residents (Orr et al., 2014).

Social equity in the cities can be achieved by
distributing green spaces in a way that all residents
should have accessible parks within the same distance
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(Cartier, 2021). The World Health Organization
(WHO) suggests that 0.5 hectares of green space area
should be available for people within 300 m of their
houses (WHO, 2016). Similarly, WHO also recom-
mended that every city should devote a minimum of 9
square meters to a maximum of 50 square meters area
per person for green space (WHO, 2010; Morar et al.,
2014). Globally, five kinds of standard approaches are
used to provide green spaces within the cities which
include area percentage, population ratio, specifica-
tions for facilities, catchment area, and local standards
(Veal, 2013). This entirely depends on local author-
ities to select particular standards and provide acces-
sible, safe, and functional green spaces for the well-
being of citizens.

Developed countries are more focused on green
development and cities like Singapore, Dublin, Not-
tingham, Sydney, Melbourne, and Hanover have
revolutionized their existing infrastructure facilities
to accommodate more green spaces (Harris, 2021).
The global data reveals Oslo has the highest percent-
age (68%), Singapore (47%), Sydney (46%), Vienna
(45.5%), Zurich (41%), Stockholm, Helsinki, and
Hongkong (40%) of the total city area allocated for
green spaces (World Cities Culture Forum, 2021;
Manikikar, 2020). These are far more than the
minimum area percentage standard of 15 percent for
green spaces in the cities (Scruggs, 2015; Veal, 2013).
But the situation is very different in crowded Asian
cities where public green spaces are still considered as
luxury (Nigam et al., 2020) and most of the cities have
less than 10 percent green area. Istanbul (2.2%),
Mumbai (2.5%), Shanghai (2.8%), and Taipei (3.6%)
are some of the Asian cities with the least green space
allocation in the world (Lawler, 2018).

In recent years, the quality and quantity of urban
green spaces have reduced (Mass et al., 2006) which
resulted in more environmental hazards in cities.
Housing developers focus on increasing saleable areas
and allocate a lesser range to green spaces in
development (Fruth et al., 2019). The planning process
is unclear about the factors that develop good quality
green areas, and the blame is on planners for following
outdated standards for allocating fewer green spaces
(Jim et al., 2018; (Haaland & Van Den Bosch, 2015).
The quality and accessibility of urban green spaces are
subjective which vary between users and are difficult
to measure as compared to quantity (Sturm & Cohen,
2014).

@ Springer

Despite the rich literature on the importance of
green spaces, limited research is available in the
context of developing countries (Rigolon et al., 2018)
that focus on the current provision and satisfaction of
green spaces in the cities. Pakistan is the fifth most
populous country in the world with 225.5 million
people, equivalent to 2.83% of the overall world
population (Worldometers, 2021). Pakistan is a devel-
oping country with the worst record in air pollution
and quality of life. It is the 7™ most vulnerable county
for climate change even though Pakistan contributes
very little to the atmospheric greenhouse gases
(UNDP, 2017). It is on 135th rank in producing the
total quantity of greenhouse gases (GHG’s) globally
(Government of Pakistan, 2010). Realizing the impor-
tance of greenery and its positive impact on the
environment, the Government of Pakistan has initiated
a national level project in 2018 named “Plantation of
10 billion trees” within 5 years to improve the
environment and fight climate change (Constable,
2018).

Urban areas of Pakistan lack planned green spaces
and already established areas are developed in such a
way that there is not enough space to create parks. The
green infrastructure facilities available in Karachi and
Lahore are declining and cannot integrate the green
space requirement of its residents (Rayan et al., 2021).
Lahore is the second most populated city in Pakistan.
In the past, Lahore city was famous as the ‘city of
gardens’ in Pakistan, but today, it is among the most
polluted cities in the world (WWF, 2018; Ghani,
2018). Instead of planting more trees, Lahore is losing
its green cover fast in an account of development
projects that demand cutting down trees. Tree cover
went down by 75% from 2007 to 2015 in the city, and
if unplanned and uncontrolled urban expansion con-
tinues, it will further decrease (Ghani, 2018; Hassan,
2017). This trend of cutting trees and depletion of
green spaces in Lahore is giving rise to environmental
issues, like smog which spreads rapidly and is
becoming out of control. The smog season is affecting
Lahore for the last 5 years, but every year its intensity
increases from previous ones (Shabbir, 2018). It
impacts public health as people face asthma, allergies,
eye infections, and other respiratory and cardiac
problems due to smog (Riaz & Hamid, 2018).

By keeping into consideration, the importance of
urban green spaces in improving the city environment
and individual well-being this research investigates
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the spatial distribution of urban green spaces in
administrative zones of Lahore, the capital city of
Punjab Province in Pakistan. The paper aims to assess
the percentage distribution of green spaces in Lahore;
analyze the air quality index with green spaces, obtain
the satisfaction level of users for the available services
in the parks, and to devise recommendations for
enhanced user facilities of urban green spaces in
Lahore.

Literature review

Green spaces refer to public and private open spaces in
urban and rural areas, primarily covered by vegetation,
which are directly (active or passive recreation) or
indirectly (positive influence on the urban environ-
ment) available to a variety of users and communities
(Cilliers, 2015). Green spaces are an integral part of
urban areas which helps in maintaining sustainability
and environmental quality. The integration of urban
green spaces in land use planning improves health and
contributes positively towards environmental sustain-
ability (Kolavalli, 2018). The harmony between green
spaces and architectural elements of buildings can
create more functional, and sustainable communities.
Therefore, green spaces develop livable communities
and ensure effective urban planning to achieve
sustainable cities by formulating new policies and
tools to support livability (Garau & Pavan, 2018;
Zuniga-Teran et al., 2020).

Different cities around the world have started
development on green planning and formulated poli-
cies to ensure green communities by 2050. Cities in
Sweden, Denmark, Netherlands, Austria, and Canada
are trying to incorporate nature into landscapes to
improve the quality of life for urban residents (Xiao,
2018). It also incorporates effective strategies to
maximize urban nature by promoting green roofs
and protecting existing park spaces (Law et al., 2017).
It is easier for new or less developed cities to adopt
green policies as compared to established cities which
face multiple challenges to create space for green
infrastructure within existing land-uses. It requires
careful and innovative planning techniques to include
green spaces in limited areas within well-settled cities
(Parker, 2017).

Benefits of green spaces

Green spaces usually present as public open spaces,
parks, and other nature-based settings bring multiple
social, economic, health, and environmental benefits
to the given area (Shoaib, 2021). Green areas should
be easily accessible for all population groups and
distributed equitably within the city (WHO, 2017).
They serve as a place of social interaction for people
and promote sustainable development, urban resili-
ence, and quality of life in residential communities.
The most measurable benefits of green spaces are in
the environmental sector which reduces stormwater
runoff, urban heat islands, and carbon emissions. It
helps in promoting a healthy environment with
improved air quality, climate change adaptation, and
biodiversity options (Burley, 2018; Kim & Song,
2019).

Green spaces are also known to improve the air
quality index in zones where parks and green settings
are in abundance. Urban green and blue areas enhance
air quality by reducing pollution and greenhouse gas
emissions in the air (WHO, 2016). The green spaces
regulate temperatures and offset the urban heat island
effect in the cities with shading and other physical
processes. The increase in infrastructural develop-
ment, car ownership rate, and industrial emissions
with the decline in green spaces has resulted in poor air
quality in cities (Suppakittpaisarn et al., 2017).

The presence of green spaces attracts business and
economic opportunities by increasing property prices
of adjacent commercial or residential areas, creating
tourism prospects, and establishing profitability in
local area markets (Kim & Song, 2019; Xiao, 2018).
Visiting greenspaces boosts cognitive and mental
well-being, improves productivity, promotes psycho-
logical health, and improves the physical activity of
the users which helps in a healthy lifestyle (Burley,
2018; Law et al., 2017). Access to green spaces has
proved to be highly effective in enhancing the quality
of life for residents. An epidemiological study con-
ducted in the Netherlands reported a positive relation-
ship between perception of health and the quantity of
urban green spaces in neighborhoods (Braubach et al.,
2017). The social benefits of green spaces are non-
profitable which serve as a place of social interaction
for people, improve aesthetic value, and improvise
housing and public facilities (Suppakittpaisarn et al.,
2017; Xiao, 2018). These green areas help build new
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social connections and enhance neighborhood ties by
serving as a gathering space for residents. Mental
health, frequency of park use, and probability of
weekly exercise decrease when park distance increase
(Chawla, 2015; Sturm & Cohen, 2014). Thus, efficient
planning is necessary for designing and placement
urban green spaces to improvise user experience.

Users satisfaction with green spaces

The urban livability and quality of life can be
improved significantly by understanding user percep-
tion towards available green areas (Krajter Ostoi’c
etal., 2017; Ray Gozalo et al., 2018). It is an important
measure to assess the efficiency and usability of parks
for effective urban design and management. The
utilization of facilities in the green spaces impacts
individual choice for visiting certain parks and their
decision to visit again in the future (Tsurumi &
Managi, 2015). Resident satisfaction and perception
towards planning and management of parks can be
used in developing future policy decisions for the
betterment of the area (Zhang et al., 2017). It will
assist urban developers to deliver better facilities and
incorporate possible changes pointed out by users to
create a sense of attachment and association for people
(Krajter Ostoi’c et al., 2017).

Different researches include resident satisfaction
with urban parks and the factors that contribute to
influencing their experiences. The size of the park,
location, quality of the landscape, availability of
public facilities is the physical features that impact
individual choice for visiting parks (Akpinar, 2016;
Evenson et al., 2016). Individual perception varies
towards the different facilities like availability of
benches for elder populations, presence of play-
grounds for parents with children, and bicycle paths
for bicyclists can change their opinion for certain
green spaces. (Adinolfi et al., 2014; Ives, 2017).
Proper maintenance of the provided facilities is the
core element of green spaces to build a positive image
for the users (Adinolfi et al., 2014; Wan & Shen,
2015). The absence of cleanliness, security, and
maintenance creates negative experiences (Wang
et al., 2015), henceforth, the physical features, man-
agement, and facilities in parks directly impact
people’s satisfaction and perception (Ives, 2017;
Parker, 2017). Some external variables like crowded
areas, frequency of organized events, and
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socioeconomic aspects of users in parks like gender,
age, education, and income can also affect user
opinion (Jim & Shan, 2013; Sang et al., 2016).

Materials and methods
Case study

Lahore is the capital city of Punjab Province extended
upon a total area of 1772 square kilometers (684 sq.
mi) located on the bank of River Ravi (Government of
Pakistan, 2000a). Lahore is the second most populated
city of Pakistan with an annual growth rate of 4%. It is
home to more than 12 million people (Khawar, 2017,
Worldometer, 2021). On the global scale, the city is
ranked as the 33rd most populated city in the world
with a density of about 13,083 people per square
kilometers (Demographia, 2021). Lahore has the
country’s best transport infrastructural facilities with
easy access from every region of Pakistan via railway
network, roads, and air service.

Lahore is famous as the city of gardens in Pakistan,
but infrastructural development had reduced the green
cover of the city and made it among the most polluted
cities in the world (Ghani, 2018). The residents are
concerned about reducing green spaces in the city and
blames the authorities for diminishing green areas.
The urban green spaces in Lahore are mostly used as
parks for social gatherings and recreation by the
citizens (Shirazi & Kazmi, 2016). The most famous
city parks include Hazuri Bagh, Shalamar Garden,
Gulshan-e-Igbal Park, Nasir Bagh, Jilani Park, Jallo
Park, Bagh-e-Jinnah, Model Town Park, Greater Iqbal
Park (Jahan et al., 2019). Apart from recreation, these
parks are also used for community meetings, political
campaigns, and social awareness workshops in the
city.

The city is subdivided into ten administrative zones
namely Ravi, Shalamar, Data Gunj Baksh, Gulberg,
Samanabad, Cantonment, Nishtar, Wagha, and Igbal
zone (Fig. 1). These administrative zones are con-
trolled by Lahore Development Authority (LDA),
Cantonment Board, Defense Housing Authority
(DHA), and Local Government & Community Devel-
opment Department (LG&CDD). Parks and Horticul-
ture Authority (PHA) is mainly responsible for
maintaining and managing urban green space and
parks in Lahore. Green belts or other natural settings
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Fig. 1 Case study-administrative zones of Lahore Source: (Authors Own Work, 2021)

along the major roads and traffic junctions are under
the jurisdiction of PHA. In the case of private housing
schemes, maintaining parks and green spaces comes
under the responsibility of the concerned authority.

The jurisdiction of PHA includes the management
and maintenance of 828 parks in different areas of
Lahore covering an area of about 88 square kilome-
ters. Green spaces constitute about 5% of the total city
area with the majority of green spaces in the Gulberg
zone. Green spaces data is organized at the union
council level which can be sub-categorized under
zones based on their locations. Table 1 shows detail of
all zones with their present distribution of green
spaces.

Data collection

This study was conducted in an explorative and
comparative manner to examine the distribution of
urban green spaces in different zones of Lahore and
resident satisfaction with the facilities. The research

data was gathered from primary as well as secondary
sources. The data for present urban green spaces was
collected from the Parks and Horticulture Authority
(PHA) and analyzed in terms of administrative zones
of Lahore.

The data for Air Quality was extracted from 1Q Air
Visual website and Punjab Meteorological Depart-
ment for the year 2019. To analyze the impact of urban
green spaces on air quality in different zones of Lahore
ten locations with preinstalled air quality monitors
were selected to develop an air quality index map. For
this purpose, air quality monitors were installed at
Misri Shah, Daroghwala, Bandh Road, Raiwind Road,
Mozang, Canal Road Mughal Pura, Lahore US
Embassy, Cantonment, Jail Road, and Thokar Niaz
Baig were assessed.

Furthermore, to analyze the usability and condition
of green spaces, people living in ten administrative
areas of Lahore (Fig. 1) were surveyed from June to
December 2020 through questionnaire analysis. For
questionnaire analysis, a stratified random sampling
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Table 1 Area and green space distribution in Lahore Source: (Parks and Horticulture Authority, 2020)

Name of zones Total area (sq. km)

Total green space area (sq. km) Percentage (%)

Ravi 64.71
Shalamar 26.44
Aziz Bhatti 68.65
Data Gunj Baksh 34.01
Samanabad 38.34
Gulberg 43.54
Wagha 470.7
Igbal 445.1
Nishtar 394.46
Cantonment 186.05
Total 1772

4.55 7
4.24 16
0.95 1
6.73 20
5.68 15
15 34
1.22 0.3
27.22 6
6.78 2
15.32 8.2
88 5

technique was used and different areas within the
geography of administrative zones were selected.
Table 2 shows the selected areas within each zone
from which questionnaire surveys were randomly
conducted to analyze resident satisfaction for urban
green spaces. Figure 2 depicts the geographical loca-
tion of the selected survey areas in the relevant
administrative zones of Lahore.

The sample size for the questionnaire survey was
determined using the Solvin method, as it provides
easy computation solely based on population data.
Therefore, the sample size for research was calculated
by taking the population of Lahore (N) as 12,642,000
and the margin of error (e) as 3% in the formula below:

N

"TTENS

n = 12,642,000/1 + (12,642,000 % (0.03)2)

n=12,642,000/1 + (11377.8)

n= 1110

A total of 1110 respondents were surveyed to
inquire about the satisfaction level of available urban
green spaces in Lahore. The sample size was equally
distributed in ten selected zones, and 111 respondents
from each zone were selected randomly for this
research work. People living in the given location for
more than 5 years were included, as they would be in a
better position to evaluate the facilities and services in
the zone over the years.

The questionnaire included multiple open and
close-ended questions related to the socio-economic
characteristics of respondents and their preferred time,

Table 2 Survey locations
for questionnaire analysis

Zone name

Survey areas

Source: (Authors Own Ravi

Work, 2021) Shalamar

Wagha

Aziz Bhatti

Data Gunj Buksh
Gulberg
Samanabad

Igbal

Nishtar

Cantonment

Muslim Park, Qila Lachman Singh, Begum Kot
Chah Miran, Shadbagh, Wassanpura

Barki, Daroghawala

Mughalpura, Tajpura, Harbanspura

Rewaz Garden, Shadman, Islampura

Model Town, Gulberg, Faisal Town
Samanabad, Ichhara, Gulshan-e-Ravi

Johar Town, DHA EME Society, Township
Kahna Nau, Green Town, Kamahan

DHA Phase I, Cantt, Askari X
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Fig. 2 Geographical location of survey Areas Source: (Authors Own Work, 2021)

frequency, purpose, and nearest green space location,
etc. It also included questions dealing with respondent
satisfaction level for green space facilities related to
maintenance, security, cleanliness, plantation, and
availability of parks for comparative analysis between
zones.

Results and discussions
Distribution of urban green spaces

Parks and open spaces are considered as lungs for
cities, as green spaces represent a strong connection to
sustainable development. Lahore has 7.3 square
meters of green space per inhabitant, on the contrary
Delhi has a lesser area but more population than
Lahore. There are 21.52 square meters of open space
per capita in Delhi whereas, Mumbai has an abysmal

1.24 square meters of accessible open space per
person. Other global megacities have much better
green spaces distribution like London has 31.68 square
meters; New York City has 26.4 square meters and
Tokyo has 3.96 square meters of open space per capita
(Manikikar, 2020). The United States of America
(USA), has on average 12.1% area covered by parks in
high-density cities (City Park Facts, 2017).
According to Table 1, Lahore, being a highly dense
city of Pakistan has only 5% space covered by green
spaces, with most of the green space area (27.22 sq.
km) available in the Igbal zone and least (1.22 sq. km)
in the Wagha zone. By keeping into consideration, the
percentage and green spaces distribution, it showed
that the Gulberg zone had allocated 35% of the total
area (15 sq. km out of 43.54) to green space that is the
highest. Most of the high-income housing and com-
mercial locations are within the boundaries of Gulberg
(including Gulberg, and Model Town). The land area
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for green spaces in Wagha and Aziz Bhatti zones
which comes under the responsibility of PHA is less
than 2% of the total. Whereas Ravi, Shalamar,
Samanabad, Data Gunj Baksh, and Cantonment have
more than 7% of the total area allocated to green
spaces. Figure 3 illustrates the spatial distribution of
green spaces in town boundaries, whereas Fig. 4
shows green space presence with population distribu-
tion in the respective zones.

Pakistan has no specific rules and regulations that
emphasize certain percentages of green development
in cities. The National Reference Manual (NRM)
devised in 1983 advises having 4.85 to 8.62 square
meters of space per capita for multiple parks in a city.
The standards are outdated and not enough to cover the
green space requirements for present cities with the
growing population. Moreover, the NRM suggests
having at least 5% to 7.5% open spaces in land use
distribution in new development schemes (Govern-
ment of Pakistan, 1984). Developed countries are
more focused on green cities to achieve high quality of
life for citizens. Therefore, greenery should be

Legend

D Green Spaces
:] Town Boundary

Igbal Zone

0 2 4 8 12 16
Miles

prioritized in policies and plan-making to develop
sustainable and livable cities.

Lahore is developed on a typical leapfrog develop-
ment pattern that has no capability of land-use
alterations. The development sector of Lahore is
under the control of LDA, LG&CDD, DHA, and
Cantonment Board. The authorities mutually decided
that new guidelines are required to prepare for future
development. It will help achieve a certain land-use
percentage, so the minimum standard for open spaces
(green spaces) has been set to 7% and above in Punjab
Private Housing Schemes & Land-use Sub-Division
Rules. (Government of Punjab, 2010). LDA has also
proposed similar standards for minimum open spaces
that defined a minimum of 7% open spaces for housing
schemes of size 500 Kanal and less, and a minimum of
10% for housing schemes with more than 500 Kanal
area (LDA, 2014).

Wagha Zone

Nishtar Zone

P

Fig. 3 Spatial distribution of green spaces in Lahore Source: (Authors Own Work, 2021)
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Fig. 4 Population and green spaces distribution in Lahore Source: (Authors Own Work, 2021)

Analyzing air quality with urban green spaces

The mean centralized technique was used to formulate
an air quality index map with the available data,
average values of all the points computed using
weighted against latitude and longitude positions with
the formula:

Y fix
Yol =55

where wC = Weighted Center and fi = Frequency/
weighted factor.

The resultant points were then added to ArcGIS and
the inverse distance weighting (IDW) technique was
applied to generate Air Quality Index Map for Lahore
as shown in Fig. 5. The map uses eight categories of
air quality assessment ranging from very good, good,
good-moderate, moderate, moderate-unhealthy for
sensitive people, unhealthy for sensitive people,
unhealthy, and very unhealthy in different locations.
The result showed that most areas of Cantonment and
Gulberg zones have overall very good to good air
quality as compared to other areas of Lahore. These

zones have 34% and 8% green spaces respectively
which can be a leading factor towards good air quality
as it depicts a positive correlation between green
spaces and air quality. Whereas Samanabad, Ravi, and
Shalamar zones have unhealthy and very unhealthy air
quality index with some areas in Bandh Road,
Daroghwala, and Misri Shah with stressed emphasis
on very unhealthy environment. Data Gunj Baksh and
Nishtar zone had good-moderate to moderate air
quality and Igbal zone, Wagha zone had categorized as
unhealthy for sensitive people. Overall, the map
illustrates that air quality level in majority areas of
Lahore falls in the category of moderate and unhealthy
for sensitive groups.

Residents satisfaction

The questionnaire survey was conducted in selected
ten zones to analyze resident satisfaction for the
available facilities in green spaces. Total 1110 ques-
tionnaires, 111 in each zone were randomly filled from
people living in the specific area for at least 5 years.
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Fig. 5 Air quality index and green Spaces in Lahore Source: (Authors Own Work, 2021)

Data were analyzed on an individual as well as
collective town basis to generate comparative results.

General characteristics of respondents
Table 3 shows complete detail of the personal

characteristics of respondents. The results revealed
that 47.5% of respondents included males and 52.6%

females of which 51.3% respondents were unmarried
and 48.7% were married. Most people belonged to the
young age group, 37% people were between 18 and 24
bracket and 28% in 25-30 years. 11% of the respon-
dents had an age between 30 and 40 years, 13% in
40-50, and 11% were above 50 years.

The majority of the people (91.3%) responded that
they prefer to visit green spaces. 48% of people visit

Table 3 General

Personal characteristics of respondents Categories Percentage (%)
characteristics of
respondents Source: Gender Male 47.40
(Authors Own Work, 2021) Female 5260
Marital status Married 48.7
Unmarried 51.3
Age group 18-24 years 37
25-30 years 28
3040 years 11
40-50 years 13
Above 50 years 11
Education High 33
Medium 41
Low 17
Illiterate 9
Visit green spaces Yes 91.3
No 8.7
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parks and open spaces in the evening and 27% in the
morning, 16% at night time and only 9% visit green
areas in the afternoon. Due to extreme sunlight and
warm weather most of the year people avoid visiting
parks in the afternoon time (Fig. 6).

When asked about the distance to the nearest park,
most of the respondents (57.3%) were of the view that
parks are available within 10 min of walking distance,
21% had within a 15-min walk, 14% had green spaces
in 20 min, and 8% with more than 20 min from home.
Inquiring about the mode of travel for visiting green
spaces, 53% people walk, 28% go by bike and 19% by
car.

The purpose of visiting green spaces for the
majority of the respondents (41%) was jogging/
walking, 26% for outdoor activity, 15% visit with
children and 7% as an escape from home, and 11% use
for peace of mind and mental relaxation. The
frequency of park visits also plays a vital role in
satisfaction level 29% of respondents visit parks twice
or more in a week, 28% daily, 14% once a week, and
3% never visit green spaces within 6 months (Fig. 7).
41% of respondents were of the view that vegetation
and green spaces have reduced in the city due to
infrastructural projects, 14% blamed lack of govern-
mental interest, 21% believe it is due to the develop-
ment of private housing schemes on agricultural areas
and 24% thought because of road widening projects.

Satisfaction level for urban green spaces

The planning of cities matters when it comes to the
provision of services and facilities. Copenhagen is
known as the greenest city in the world. The idea

0Morning
(Y

40%
30%
20%
10%

Night 0% Aftenoon

Evening

Fig. 6 Preferred time to visit green spaces Source: (Authors
Own Work, 2021)

behind its sustainable greenery lies in the “Green
Wedge Principle” to preserve green spaces between
the settlements (Wilmott, 2020). The concept has
made Copenhagen greener to the extent that 96% of
the population can visit parks (or beaches) in less than
15 min (éirkovié, 2019). In Lahore, almost 75%
population have this privilege although, service
delivery in planning is not given much focus in
Pakistan.

Park size and distance have a high impact on the
frequency of visits (Tu et al., 2020), other character-
istics of parks include security, cleanliness, plantation,
and maintenance. It has been observed that plantation
feature is achieved in green spaces but, when it comes
to cleanliness and maintenance are deserted. People do
not prefer to visit ill-managed parks as green spaces
should focus on physical and mental health. The
physical features, ease in the provision, and social
interactions contribute towards peace of mind (Lee &
Maheswaran, 2011).

Different indicators were selected to examine
resident satisfaction for available green spaces in their
neighborhoods. The indicators included maintenance,
security, cleanliness, plantation, and availability of
parks for comparative analysis between different
zones (Fig. 8). The majority of the people living in
Gulberg and Cantonment had high satisfaction with all
the facilities, whereas, those living in Ravi, and
Shalamar zones were least satisfied. Table 4 shows the
values of coefficient of variance for all indicators
which are highest (0.88) in Gulberg and least (0.42) in
residents of the Ravi zone for green space facilities.

Overall, respondents had great satisfaction (80%
and above) about the plantation, but people in all zones
were not satisfied with security. Residents of Ravi,
Shalamar, and Nishtar zones were 55%, 58%, and 67%
unhappy about overall parks availability, whereas
90% and 91% residents of Gulberg and Cantonment
contended with the current parks. Respondents living
in Aziz Bhatti and Igbal zones had 81% and 76%
satisfaction, whereas those in Data Gunj Baksh and
Samanabad zones were neutral about the availability
of green spaces.

Conclusions

Urban green spaces are vital to enhance local
resilience and promote sustainable living by
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Fig. 7 Frequency of visits 035
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(Authors Own Work, 2021) 03
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Fig. 8 Residents satisfaction level for green space facilities in Lahore Source: (Authors Own Work, 2021)

improving the health and well-being of residents. The Lahore. PHA is the controlling authority for the

quality and quantity of green spaces should be maintenance and management of urban green space in
adequate with easy access for all population groups most of Lahore. The jurisdiction of PHA includes a
in the city. This research explored the distribution of total of 828 parks and almost all green belts for public
urban green spaces and resident satisfaction with the roads.

green space facilities in administrative zones of
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Table 4 Values of coefficient of variance for resident satisfaction Source: (Authors Own Work, 2021)

Zones Ravi Shalamar Aziz Data Gunj
Bhatti Baksh

Samanabad Gulberg Wagha Igbal Nishtar Cantonment

Coefficient of 0.42 047 0.67 0.58

variance

0.55 0.88 0.55

0.70 0.53 0.87

Green spaces have acquired 5% of the total area of
Lahore, with 27.22 sq. km in the Igbal zone and the
least land area of 1.22 sq. km in the Wagha zone.
Gulberg zone has allocated 35% of the total area for
green space. Overall, Lahore has 7.3 square meters of
green space per inhabitant. The air quality index map-
projected positive correlation between green spaces
and air quality in different zones of Lahore. Canton-
ment and Gulberg zones had very good air quality
whereas, Samanabad, Ravi, and Shalamar zones had
unhealthy to very unhealthy air quality. There are no
specific rules and regulations that emphasize the
certain percentages of green development in Pakistani
cities. No laws exist for the established built-up areas
but for redevelopment purposes, it is mandatory to
have 7% or above green space area. The questionnaire
survey revealed that (48%) people prefer to visit green
spaces in the evening and 29% of respondents prefer to
go to parks twice or more a week. 53% of people use
walking as a primary mode as (57.3%) residents had
parks within 10 min of walking distance from their
home. The reason for visiting parks for (41%)
population is for jogging or walk and only 11% use
green spaces for mental peace. 41% of respondents
believed infrastructural development in the city has
reduced vegetation and green spaces.

The people living in Gulberg and Cantonment had
high satisfaction (0.87 mean value) for all the facil-
ities. The green space distribution and air quality
levels were also best in these two zones. Those living
in Ravi, and Shalamar zones were least satisfied with
the services. Overall, respondents had great satisfac-
tion with the plantation, but people in all zones were
least satisfied with security. Hence, emphasis should
be on the rehabilitation and construction of secure and
lush green spaces for a healthy community.

The research implies that the following radical
steps should be taken on priority to improve green
space management in Lahore.

1. PHA should have a proper management system for
responsible garden managers for urban spaces.
This will improve cleanliness and neat plantation
with regular maintenance.

2. There is a dire need for proper planning standards

for developing quality f It is suggested to devise
three types of park standards:

Design standards: Different infrastructure ele-
ments are required in various types of green
spaces. These should be based on the size and
location of green spaces

Density-wise requirement standards: As per pop-
ulation density, the requirement of different parks
should be devised. Catchment areas should be
defined for developing these standards.

Distance standards: The frequency of visiting
green spaces majorly depends upon travel dis-
tance, so there should be defined guidelines for
distance as well.

3. To improve the comfort level, there must be
exclusive ramps for wheelchairs of the elderly/
disabled and baby strollers to increase
accessibility.

4. Proper hand wash facilities, washrooms, and

drinking water facilities should also be available.

5. To gain monetary benefits, trusted vendors with

clean food must also be given a small place as in a
mini food court. This would help to bear the
expenses of rehabilitation and maintenance of
parks.
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