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ABSTRACT: Adequate supply of urban green spaces and ease to access these spaces is essential for 

the sustainable livelihood in modern day cities. Promoting use of urban green spaces is not only 

beneficial for the physical and mental wellbeing of the citizens but also offer broad social benefits. 

Service area from residential areas to publically accessible green spaces was measured through 

network analyst tool in ArcGIS. A statistical analysis of green spaces and visitors was conducted to 

analyze the distribution and equity or inequity in green spaces provided to the communities. Park 

service area, walkability time and supply vary in different parts of city. Majority of good service areas 

are located in and around central part of the city. Action are needed to redress the access of public to 

this important health resource and motivate people to use these resources more often.  
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INTRODUCTION 

 Presence of green spaces in urban areas is 

considered as a valuable component of urban fabric 

(Corbane et al., 2020). These natural and semi-natural 

vegetation consist of roadside plantations, lawns, 

domestic gardens, parks, green roofs, forests (Gan, Deng, 

Zheng, Hong, & Wang, 2014). These spaces provide a 

wide array of ecosystem services for urban environment 

and population.  The contrast between prominent built up 

areas and green spaces is an indicator for sustainable 

management of cities (Corbane, et al., 2020).  

 Provision of accessible green spaces is very 

important for the livability of the cities due to number of 

ecosystem services it provide to the environment and 

citizens both. Presence of good green spaces doesnot 

fulfil the criteria of sustainable development goals until 

its accessibility is not made sure, citizens should be 

encouraged to use and visit nearby parks for wellbeing of 

urban societies (Wang, Brown, & Liu, 2015). United 

Nations Sustainable Development Goals 2030  also focus 

on the improvement of green spaces in cities ‘by 2030 

provide universal access to safe, inclusive and accessible 

green and public spaces’(UN, 2015). Green space is 

considered one of the environmental factor to improve 

community health (Jia et al., 2021) 

 Accessibility to public facilities is necessary 

condition for development of resilient cities. It is a very 

commonly used notion. Accessibility is  defined as how 

fast and far one can go to reach a destination (Unal, Uslu, 

& Cilek, 2016) or the degree of connection from a 

specific location to all other regions (Tsou, Hung, & 

Chang, 2005) quantitative expression of the ability of 

residents to reach a service facility (Chen, 2014)but it is a 

very broad and flexible term (Gould, 1969). This concept 

has changed the notion of local governance of public 

facilities, as accessibility has been used in different field 

such as health care services (Guagliardo, 2004; Luo & 

Wang, 2003), daycare facilities (Fransen, Neutens, De 

Maeyer, & Deruyter, 2015), shopping centers (Liu & 

Zhu, 2004), public amenities (Hewko, 2001; Talen & 

Anselin, 1998), safe drinking water (Lewis, Siyambango, 

& Lendelvo, 2018), neighbourhood green spaces(Kong, 

Yin, & Nakagoshi, 2007; Nicholls, 2001). Any facility or 

service lose its worth and impact if not accessible to 

public. Different methods and techniques are used to 

measure and quantify accessibility. Sustainable cities 

should take into account a convenience distance from 

green space specially in core areas (Hammer, Coughlin, 

& Horn IV, 1974). To rationalize the equity in green 

space supply it is necessary to identify the shortage areas 

and the reason of this lacking. Network analysis is a 

useful tool in analyzing network flows like water 

distribution, stream flows and traffic flows (Unal, et al., 

2016) and is also used in many studies to determine the 

accessibility of urban green space.  

 Influence of different factors can be observed to 

the access of green spaces such as street layout, traffic, 

residence location, green space distribution, level of 

attraction of parks etc. (Cutts, Darby, Boone, & Brewis, 

2009; Harnik & Simms, 2004; Kaczynski, Potwarka, & 

Saelens, 2008; Liang, Chen, & Zhang, 2017)Yin in 

Shanghai and Coombes in Bristol used minimum distance 

method(Coombes, Jones, & Hillsdon, 2010; Yin, Kong, 

& Zong, 2008). Nicholas used simple buffer analysis for 

the purpose to measure accessibility of parks in 
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Texas(Nicholls, 2001). Zhu adopted cost weighted 

distance method to measure accessibility of forest in 

cit(Zhu, 2011).Some studies use simple walking distance 

as the shortest distance to the park (Comber, Brunsdon, & 

Green, 2008; Oh & Jeong, 2007). (Hillsdon, Panter, 

Foster, & Jones, 2006) use gravity model to determine 

access to nearest park. (Lwin & Murayama, 2011) use a 

web based calculator to calculate ecofriendly access to 

parks. Some studies use statistical analysis to measure 

accessibility (Reyes, Páez, & Morency, 2014). Authors 

used a GIS based walking time accessibility focusing on 

actual route walkability from starting point to entrance of 

the green space. 

 Like most of the developing countries Pakistan 

is facing challenges due to the rapid urban population 

growth in last decade of 20
th

 century. Bahawalpur is one 

of the cities that are facing high population growth rate 

and increasing urbanization that has accelerated the 

demand of civic services including provision of open and 

green spaces and placed an abundant pressure on 

government institutions (Nazir & Bukhari, 2022). The 

biggest challenge faced by municipal authorities and 

other institutions is due to poor management and lack of 

funds  

MATERIALS AND METHODS 

 The city of Bahawalpur is densely populated 

city of Pakistan, covers an area of 246 sq. km. (24600 

hectares) approximately. Its registered population 

according to Census 2017 is 762744 persons (Pakistan, 

2017). There are 21 administrative union councils in the 

city, out of which 18 are urban and 3 are rural. Only 

urban union councils were surveyed for the present study.  

Figure 1: Location of study area 

 
 

 The study focused on Bahawalpur’s publically 

accessible green spaces. Park data was obtained from the 

office of Park and Horticulture Authority (PHA) 

Bahawalpur. There are 29 publically accessible green 

spaces identified in Bahawalpur City ranging from 

district parks to neighbourhood parks. Parks and 

Horticulture Authority (PHA) and Cantonment Board 

Bahawalpur (CBB) are two organizations that are 

responsible for Bahawalpur’s parks.  

 With exception to the park data, the data used in 

this study is taken from different sources including 

satellite image, district boundary map, street map, park 

map and other related government sources. After a field 

validation of the data obtained from images and maps, it 

was used in ArcMap(10.4 esri) for further analysis. A 

measure for service area and service population was done 

using spatial analyst tool keeping 5 minutes walking time 

interval. Images were then edited and processed to create 

walkable road network with nodes and barriers was 

produced to be used in network analysis. For the 

calculation of the accessibility, a model built in ArcGIS 

ModelBuilder. The model has several geoprocessing 

steps that aim to analyze the walkability of a park using 

GIS. 

RESULTS AND DISCUSSION 

 The study was conducted for 29 publically 

accessible green spaces that were determined by survey 

studies in Bahawalpur. 

 Figure 2 shows that the distribution of publically 

accessible green spaces are sparse and mostly in the 
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central part of the city. Which are mostly old towns or 

areas which are surrounding walled city laid back in 

1970s approximately. These areas are in the mature stage 

of development while the new areas or peripheral areas 

are still under development process. This inequity in park 

distribution often results in overuse of the park with 

better accessibility and the parks with lesser accessibility 

got wasted in terms of resources and service.  

 A total of 83.3 hectares of area is covered by 

publically open green spaces. These are the areas which 

visitor can visit without any liability. These are different 

type of spaces with different services.  A network 

analysis based on the walkability time was conducted on 

the identified open green spaces. Distance from a park is 

an important measure. How far is a green space from 

your residence, office or block? Is the distance less 

enough to walk alone or with a child or an elderly? These 

are the question which are often asked. But there is no 

standard distance or time to identify the measure. Many 

countries and cities have set their own standards 

according to their level of development, culture and 

goals.  When urban green spaces are considered 

accessible when meet the  high demands of population 

density in terms of distribution, services and convenience 

(Unal, et al., 2016). 

 
Figure 2: Spatial distribution of green spaces in study area 

 

 Figure 3 shows the results of network analysis 

based walkability time where the minimum time to reach 

park is 5 minutes going upto 30 minutes. As part of the 

urban lifestyle people usually visit green spaces and parks 

from their homes. Therefore urban green space walking 

accessibility from residential communities to a park (c to 

p) and road junction to a park (j to p) is analyzed in this 

process. Overall result show the calculations and mapped 

service area within in a walking distance time using 

network analyst tool in ArcGIS. 

 Table 1 shows the relationship between 

impedance (walk time in minutes) and the area and 

population served by the parks. The results indicate that 

parks within a 0-5 minute walk time serve the smallest 

area (5 sq. km) and population (2%), while parks within a 

10-15 minute walk time serve the largest population (4% 

of the total city population). Walk time access to parks 

greater than 30 minutes is considered as the unserved 

population from parks. 83% of population is deprived of 

parks. The number of served population is only 130,245 

out of 762,111 that is only the 17% of the total population 

of the city. The service area analysis map highlights the 

importance of proximity in park accessibility and 

emphasizes the need for more parks in areas with longer 

walk times. Tracks working as barriers, and prohibited 

areas are also shown in the figure3. According to studies 

a 10 minutes walking distance is consider as half a mile 

or 800 meters in route (O'Sullivan & Morrall, 1996 ). 

Furthermore a model was used to analyze and categories 

the accessibility of green space using a buffer of 1 
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kilometer. The model's purpose is to analyze the 

walkability of a park by calculating the distance and cost 

of reaching the park from neighboring parcels. The model 

output is a polygon feature class that shows areas of high 

and low walkability around the park. 

 The model's steps involve using ArcGIS's built-

in tools for geoprocessing as Euclidean distance, cost 

distance, reclassify, and dissolve. These tools are used to 

perform operations on raster and vector data, such as 

converting raster data to polygon features, selecting 

features by location, and dissolving polygons. The 

model's input data include a roads dataset, a parcels 

dataset, and a park feature class. The model assumes that 

the input data is projected in a suitable coordinate system. 

 

 
Figure 3: Walkability time network analysis of selected green spaces in study area 

 

Table 1: Result of service area and served population 

 
Walking Time (mins) Served Area (sq. km.) Served Population 

0-5 5 15184 

5-10 10 30839 

10-15 11 33386 

15-20 7 21577 

20-30 9 29259 

More than 30 204 631866 
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Figure 4: Green space accessibility access model 

 

 

 

 

 

 

 

Details of Green Space 

Accessibility Index Categories 

 

Sr. 

No. 

Sq. 

Meters 

Category 

1 100 Very Good 

2 250 Good 

3 500 Moderate 

4 1000 Poor 

5 >1500 Very Poor 

Figure 5: Green space accessibility index 

 

 Figure 4 presents the ranges and categories of 

the accessibility index. The index consist of 5 levels of 

accessibility including very poor, poor, moderate, good 

and very good. 

  As illustrated in Fig. 4, it can be 

observed that the areas with very poor and poor 

accessibility lie in the periphery of the study area while 

moderate and good accessible areas are the central area of 

the city. In other words, bus stops located in the central 

area of the city have high accessible values, the 

accessibility values decrease as the distance from city 

center increases. This is mainly because of the fact that 

the number of green spaces in the city outskirts are less in 

number, are scattered and widely spaced. 

Conclusion: It was found that most of the green spaces 

were located in built up and residential areas hence most 

of the service areas also lie in the same. Accessible 

service area is very low due to the sparse green spaces. 

Meanwhile a new urban master planned is needed based 

on the current studies that has a balance between 

residential, working and recreation space.  
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