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Abstract

Equitable distribution of parks as urban green space over a city can provide recreational, health and environmental
services to city people. This research aims to assess the spatial distribution of parks as urban green space of Khulna
City in equity planning. Primary data on existing condition of parks with facilities, user satisfaction level,
improvement of existing parks, and proposals for new parks etc. are collected from questionnaire survey of 384
park users and key informants of urban planners, civil engineers and architects from Khulna Development
Authority (KDA) and Khulna City Corporation (KCC), the city planning and urban service delivery government
organizations. Implementation status of patk proposals in 1961 and 2001 City Master Plans, and proposals in the
2018 Detailed Area Development Plan (DAP) along with relevant published research articles, reports etc. are
reviewed as secondary data sources. Demand for parks is assessed through Buffer and Network analysis using GIS
and also from Threshold Population analysis. Khulna, the 3t largest industrial city of Bangladesh has about 0.7
million people in its 45.65 sq. km area. There are only 8 parks in Khulna City, most of which are small and cover
only 0.15% of total KCC area. Among the 31 KCC Wards, only 7 (23%) Wards, where 27% city people live have
parks. The remaining 24 (77%) Wards having 73% city people are deprived of parks. Increased urban population
due to rapid urbanization is causing tremendous pressure on the existing limited number of parks. KCC and KDA
have not followed equity principles while planning and implementation of park proposals. The parks are mostly
found in the Wards having planned and old built-up areas. The existing parks are unable to fulfill the demand of city
people. Considering the served, over served and underserved area of existing parks in a more conservative manner,
a total of 14 new parks are proposed to ensure equity in planning and development of parks in Khulna City.
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Introduction

Parks as open green space are one of the vital elements of any city and its environment, which have a great
importance in the daily life of urban people. Parks fulfill the recreational and environmental needs of a city; and
promote both the physical and mental health (Roy et al., 2019). Parks help to generate local employment, reduce
poverty, foster economic growth and human development (Calderon & Chong, 2004; Cockburn et al., 2013; Gibson
& Rioja, 2014; Hooper et al., 2018; Leipziger et al., 2003; Mendoza, 2017; Lee et al., 2015). Bangladesh is one of the
most densely populated countries in the world. Due to continuous socio-economic development of the country, it is
facing a rapid spreadof urbanization in recent time. People from rural areas nowadays are migrating to urban areas
for searching of jobs and better living. This migration is making the urban area overcrowded putting tremendous
pressure on the existing service facilities like schools, hospitals, patks and open space, and many more. As the life of
urban people has been more mechanized, there is a pressing need for relaxation. Though urban areas have some
parks, they are not sufficient because of over population. Sometimes the city people have low access to the parks for
the prevailed poor environment and facilities due to lack of proper maintenance or for security issues (Karim &
Roy, 2012; Roy, 2013). Improper road network or connection services sometimes may cause the accessibility
problem. Parks and open green spaces are very necessary for urban people as without proper relaxation, people are
losing their working efficiency day by day. So, planning and development of urban parks is very much essential and
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for that, urban planners of Bangladesh need to be more focused on equity and accessibility-based planning of parks
(Ferdous et al., 2016; Istiaque et al., 2018). Khulna city is located in the southwest coastal region of Bangladesh,
which is expanding day by day (Haque et al., 2019). The urban population of Khulna city is also growing due to
rural-urban migration and natural growth. Its population now in 2022 is 718,735, which was 663,342 in 2011(BBS,
2015a; BBS, 2022).Total area under the existing 8 parks of Khulna city is only 24.54 acres.

Inequal distribution of infrastructure and services delays and retards the socio-economic and
environmental development of an area. The implications of unequal distribution of facilities include deprivation of
citizens from government services, failing to attract investment for grasping the fruits of development, and
continuing the cycle of provision of inadequate services and facilities etc. (Calderén & Chong, 2004; Howlader et al.,
2018). Extreme inequality is detrimental not only to poverty alleviation but also to the attainment of sustained socio-
economic growth (Bebbington et al., 2008). Political favors and decisions led by local politicians influence
development of infrastructure and economic activities in the cities or regions and thereby creates spatial inequality
(Shefer & Antonio, 2013; Sridharan, 2011). Targeted investment and public spending decrease infrastructure
inequality (Simon & Natarajan, 2017).Parks as public green spaces provide many social benefits. Park social services
help to refrain the children, youths, and even adults from anti-social activities. An urban society having adequate
number of parks as social public open space becomes socially sound and sustainable resisting social unrest situation
and bringing social peace.

As parks are the main source of recreation and greatly contribute to better health of urban people, the
demand for parks is increasing with the increase of population and urban functions (Tabassum & Sharmin, 2013).
So, it should be ensured that parks and open spaces are equitably distributed over the city and adequately accessible
to all categories of people. There are 520 slums in Khulna city, where 188,442 (about 25%) poor and landless people
live. Population density per sq. km in the slum areas is 132,988 (CUS, 20006). But there exists acute shortage of
urban open green spaces of parks and playgrounds in Khulna city (Rahman & Salauddin, 2009). There are no parks
in the nearby areas of most of the slums. There are only four freely accessible small children parks in Khulna City,
among them Golokmoni Shishu Park has only 0.06 acres and Nirala Park has only 0.40 acres land. Recreational use
of parks largely depends on different attributes like land use patterns, travel time and travel cost to reach the parks
(Litman, 2022). Dhaka Metropolitan Development Plan (DMDP) 1995 recommended only 0.16 acres for every
1000 population. They had to fix such a low standard because of high scarcity of vacant land in and around the city.
Urban Development Directorate (UDD) in 1985 by its zila and upazila planning project fixed a reasonable standard
of 1 acre per 1000 population for the district and upazila level towns. Though several plans were prepared under the
project, none was executed. The 1961 Master Plan of Khulna city recommended 4 acres of open space for every
1000 population, where 2 acres for parks and 2 acres for playgrounds. But this target could not be achieved because
of non-execution of open space proposals. The 1961 situation of Khulna city has undergone substantial changes.
Now it is extremely difficult to find a sizable chunk of vacant land in the city for use as a Central Park. At the same
time, the need for open space for future population cannot be ignored. Considering the foregoing discussion of
standard provisions, availability of resources and usable space, the 2001 Master Plan of Khulna city recommended
2.71 acres open space per 1000 population.

Khulna Development Authority (KDA) and Khulna City Corporation (KCC) are mainly responsible in
planning, development and management of patrks in Khulna City. KDA prepares land use-based city master plan
where lands are demarcated in different locations for parks and open green spaces. In spite of having significance
and potentials of Khulna City, over the last 60 years, all the concerned government organizations mainly KCC and
KDA took very little initiative to establish more parks in Khulna city. Existing environment and facilities of the
parks need to be improved with utmost care so that maximum number of children and city people can optimally use
the parks for their mental refreshment and sound health. There exists no formal sizable park in Khulna city that a
metropolitan city should have. There is no metropolitan or regional level park within the Master Plan area too. The
existing open spaces in the city are scattered in small pieces and mostly used as play lots, neighborhood parks and
playgrounds. The Park-Cum-Zoo at Gilatala is quite large, but it is outside of the KCC area. Its area is about 40
acres. But its distance from the main city and non-availability of easy transport mode makes its accessibility difficult
for a large segment of city dwellers living in the far-off areas of the city southern part.

As per the planning standard of KDA 2001 Master Plan of 2.71 acres land for 1000 population, a total of
1327 acres land area is required for Khulna city. Likewise, according to the planning standard of WHO, 2012 (2.2
acres park area for 1000 population), a total of 1459 acres land area is required. According to the planning standard
of the Private Housing Project Land Development Rule 2004 (3 acres park area for 25000 population), a total of 80

220



Khulna University Studies, Volume 19(2): 219-234: 2022
DOT: htts://doi.org/10.53808/KUS.2022.19.02.2144-se

acres land area is required for the parks of Khulna city. The number, category, size and equitable distribution of the
parks are considered and adjusted calculating the land area obtained from different planning standards.

Materials and Methods

Data Collection and Analysis

The data for this study was collected both from field survey of existing parks and from KDA and KCC. Data on
existing facilities and conditions of the parks, satisfaction level of the users in terms of locational suitability and
service-facilities, problems of the parks and recommendations to solve the problems etc. were collected from the
field as well as from relevant studies conducted by Khulna University (KU), Khulna University of Engineering and
Technology (KUET), KDA and KCC, where the researchers of this study are also the key contributors. A total of
384 park users were surveyed using a semi-structured questionnaire. Geographic Information System (GIS) was also
used for analysis and preparation of maps, where the shape files of Khulna city land use were collected from KDA.
Different methods like Multiple Ring Buffer, Network and Threshold population analysis were also followed. Under
the study, Key Informant Interview (KII) was conducted with the Civil Engineers, Urban Planners and Architects
of KCC and KDA; and Civil Society representatives to get their opinions and views on the planning aspects and
existing condition of the parks as open green space. Their suggestions for creation of more parks and open green
space for Khulna city were documented. Parks and open green space proposals and related issues highlighted in
1961 and 2001 Khulna City Master Plans and 2018DAP were also reviewed. Field visits of some proposed sites for
parks and open space were conducted. Books, journals, reports etc. on parks and open green space collected from
internet and other sources were reviewed. Data was processed through Statistical Package for Social Sciences (SPSS)
and Microsoft Excel.

Results and Discussion
Khulna City as Study Area and its Parks
Khulna, the third largest city of Bangladesh is basically a linear city. The city is located on the bank of two rivers- the
Rupsha and the Bhairab (Istiaque et al., 2018). It lies between 22°47°16"" to 22°52" north latitude and 89°31736"" to
89934°35"" cast longitude (Karim & Roy, 2012). The city covers an area of 45.65 sq. km with a population of
718735(BBS, 2022; KCC, 2018). It is divided into 31 Wards. In Khulna, there are some facilities like parks, Rupsha
Bridge, cinema, New Market and open green spaces for recreation of the city dwellers. But for this research, public
parks are chosen as urban green spaces. There are 8 public parks in KCC area, which are highly unequally
distributed (Roy 2012; Howlader et al., 2018).

The parks are Hadis Park, Jatisangha Shishu Park, Wonderland Amusement Park, Sonadanga Residential
Park, Nirala Park, Golokmoni Shishu Park, Solar Park and Mujgunni S S World Shishu Park. Figurel and Table 1
show that out of the 31 KCC Wards, only 7 (23%) Wards have parks. Shahid Hadis Park and Golokmoni Shishu
Park are located in the old built-up areas. Whereas Sonadanga Residential Park, Nirala Park, Solar Park, Mujgunni S
S World Shishu Park and Wonderland Amusement Park are located within and near the planned residential areas
developed by KDA and National Housing Authority (NHA).
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Figure 1. Khulna city and its existing parks

KCC established Solar Park on 4.33 acres land at the eastern side of Sonadanga Second Phase Residential
Area and western side of Sonadanga First Phase Residential Area-two planned residential ateas developed by KDA
in 2007 and 1981 respectively. The patk is developed on the land reserved for development of a lake in the design
layout. The park has different types of facilities such as slippers, sitting benches, gates and public toilet etc. (Karim
& Roy 2012). There is a lake in the middle, one pump house of KWASA (Khulna Water Supply and Sewerage
Authority) and one Khulna Renewable Energy Production Workshop cum Training Centre in the park. Internal
road and drainage condition of the patk is good. Nearby city people use the park for jogging and passing leisure
time in morning and evening.

In 2016, KCC has developed a linear park on 14acres land along the western bank of Mayur River just
from the north of Gallamary Bridge and eastern side of Khulna University. It is outside of KCC area but adjacent to
Ward no. 18 and very close to Ward no. 24 and 25.Leasing out the park to private operator and entry fees
amounting BDT 40 per person exclude a large section of marginalized people from using the park (Das et al., 2022).
In 1999, KCC has developed another park like amusement spot centering the Bastuhara Lake at the northern side of
Bastuhara colony in Muzgunni area. It is located in Ward no. 9. KCC has placed sixround shaped sitting benches
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with umbrellas at the eastern bank of the lake. Local people have named the amusement spots Choy Chati Park (Six
Umbrella Park) and Sampan Lake as once few Sampan boats were available for visitors.

Table 1. Parks of Khulna city with basic information

N Area Year of Kcc T Main Surrounding Entry
e (acre)  establishment ~ Wards Jpe users Jand nse Jfees
Hadis Park 5.38 1884 21 Metropolitan Al Commercial  No
park people
. . . . Commercial
Jatisangha ShishuPark 1.13 1994 27 City park Children & Residential No
Wonderland 3.78 1994 11 Amusement o ugen Residential  Yes
Amusement Park park
Sonadanga Residential 0.46 1981 17 Neighborhood All Residential No
Park park people
Solar Park 433 1999 17~ Neighborhood Al Residential  No
park people
Nirala Park 0.40 1980 24  Neighborhood Al Residential  No
park people
Golokmoni Shishu . . Commercial
Park 0.06 1960 23 City park Children & Residential No
Mujgunni § § World 9.0 2006 9 Amusement o g Residentill  Yes
Shishu Park park
Total 24.54

Source:Karim & Roy, 2012; KDA, 2018;Khaza et al., 2020

Situation regarding availability of parks and green spaces in and around the slum areas of Khulna city is
naturally worse. Most of the slum and squatter settlements are found to develop on lands which are normally not
suitable for development of shelters or human habitation. Such lands are low lying marshy land, vacant and batren
lands next to railway tracks, roadsides and drainage lines etc. (Mowla, 1999). Ward no. 24, 21, 22, and 9 have a
higher slum population than other Wards of 7747, 6780, 5927 and 5448 respectively (BBS, 2015b). Only Ward no.
24, 21 & 9 have parks and open spaces. However, these parks are mostly utilized by the higher-income people and
have limited applicability to the lower-income people. Lack of education and awareness about the benefits of
visiting green spaces of slum people contributes to the low level of use of the parks. Ward no. 24 with a slum
population of 7747 has only a small park (Nirala Park on 0.40 acres land), which is primarily used by the residents of
Nirala planned residential area. Ward No. 21 having well facilitated, beautifully landscaped, and mostly used Shahid
Hadis Park is the most privileged Ward in Khulna city with a slum population of 6780. Considering Hadis Park as
one of the significant factors of convenience, Ward no. 21 contributes about 33% contribution to urban
convenience, which is about 10 times higher than the expected uniform contribution value of 3.23%.The
businessmen and service holders mostly living in Ward no. 21 and its surrounding Wards use Hadis Park for their
physical exercise, jogging, and recreation (Howlader et al., 2018). Ward no. 22 having a slum population of 5927 has
no open space facility for its residents. Similarly, Ward no. 9 having a slum population of 5884 has Mujgunni S S
World Shishu Park. But the entry ticket system costing BDT 70 makes it difficult and inaccessible for the slum
dwellers. Concisely, higher transport costs, inadequate transportation infrastructure and entry ticket system at
several parks costing between BDT 50-100 make the parks inaccessible to slum and low-income community people
(Khaza et al., 2020). Many of the slum clusters are too crowded and densified that there is hardly any open space for
further growth and expansion. The lanes or alleys are very narrow and zigzag (Mowla, 1999). Even the slum children
cannot use the alleys for their play and recreation. So, parks and open spaces are very much essentials in and around
the slum and low-income settlement areas. Consequently, safety and security considerations are a major concern for
parks located near slums (Turtseven Dogrusoy & Zeynel, 2017). Authorities should take some security measures
(such as 24-hour surveillance) to strengthen the park safety and security for the visitors. Only equity planning based
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equitable distribution of parks over Khulna city can ensure socio-environmental justice and accessibility of slum and
low-income people to the parks and green spaces.

Equity and Equity in Planning of Parks as Urban Green Space

The concept of equity is a prescriptive approach for the fair, equal and social justice; moral equal treatment; fairness
in distributions; equal opportunities or burdens for comparable individuals; and equal respect and equal treatment
for individuals (World Bank, 20006; Jones, 2009; Rawls, 1921; and Dworkin, 1983). The government provides
essential services and facilities to all its citizens. But in many cases the services and facilities are found unevenly
distributed. The more powerful groups capture all the benefits and thus inequity occurs. According to Green &
Allen (2008), many of the markets are focused on freely-selected and voluntarily interactions in which individuals
achieve or lose in accordance with their attempts and capacities. Inequality occurs when the institutions and their
measures are not beneficial; social welfare organizations are inefficient; and political organizations that represent
current constructions of political and economic authority within a community are involved in the affairs of unfair,
unjust, biased and corruptions (World Bank, 2006).The state of inequality is multidimensional and hard to quantify.
Widespread of inequality in developing nations throughout the world is found beyond the normal range (Jones,
2009; Ferreira & Gignoux, 2011).

In equity planning, urban planners use their expertise to impact opinions, mobilize under-represented
constituencies and develop strategies and programs that redistribute public and private funds among the
impoverished and working groups (Metzger, 1996). According to Davidoff (1965), planning process is a tool for the
resolution of the debate on “justice for current social assignment of wealth, knowledge, ability and other social
products” where "the right course of action is always an issue of choice, never of fact". The equitability of urban
green resources among different social groups is a serious issue of both government and scholar for social and
environmental equity (Xiao et al., 2017). The relationship between physical and socio-economic aspects and the
significance of equity in access and difficulties is actually the socio-economic consequences. In particular, equity
research or 'who should get what' include a number of measures: 1) equality-all residents should have equal
opportunity; (2) need-some groups such as low income, minorities, elderly, and children have greater need for
services; (3) demand-some groups tend to use parks and trails more than others; and (4) gentrification-instability of
local strategies when demographic changes in the neighborhood (Nicholls, 2001; Slater,2004; Talen, 2002). The
beneficial impact of parks on property values can, however, lead to competition between financial gain and the
equity consequences of affordability of housing and displacement of people.

Social justice of patks is a justice of availing social benefits of parks by all the social groups mainly poor
and disadvantaged slum and low-income settlement people. If the parks are not well planned and distributed
considering the aspects of social equity, a large share of urban people are excluded and deprived of the social
benefits of the parks. Parks as green landscapes provide the city people with various social benefits to improve the
quality of life (Chiesura, 2004; Larson et al., 2016). Urban parks promote leisure activities, encourage physical
activities, enhance social interactions among different communities, reduce stress and improve both physical and
mental health (Barbosa et al., 2007; Akpinar et al., 2016; Richardson et al., 2013; Pazhouhanfar, 2018). The National
Recreation and Park Association of USA in a comprehensive review done in 2011 found inequity in park provision
(Godbey & Mowen, 2010; Feng et al., 2019; Lee et al., 2015).

According to the Millennium Ecosystem Assessment urban parks can augment social equity as the parks
create and maintain public spaces with natural environment for social interactions (Carpenter et al., 2006; Zhao &
Zhang, 2006). Social equity and environmental justice can only be ensured if all category city people must have easy
and equal access to the public parks. Though in reality it is quite difficult, it can be done in a reasonable spatial
distribution manner if the concerned city planning and development organizations namely KDA and KCC consider
the social equity and environmental justice issues through their urban planning and policy development instruments.
Physical closeness can also not be an indication of a patk's usefulness, since the views of prospective customers
about the safety or exclusionary atmosphere of a park can actually restrict their access. A study conducted by Carr &
Williams (1993) reveals that individuals feel more comfortable and secure to use such parks, in which they see most
of the individuals like themselves. Feng et al. (2019) in a study in Beijing, China has shown that accessibility to urban
parks vaties at district and sub-district levels. Areas with more parks have higher use and accessibility. The study also
found that there exists a mismatch between spatial distribution of parks and population, specifically for the elderly
residents. The valuable insights of the study are that many developing countries including China currently use only
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the public green space ratio to urban construction land and per capita public green space in planning of parks and
other public green spaces.

Open Green Space Standards for the Cities of Bangladesh and Other Countries

In determining standards for open green space consideration must be given to two major issues —first, future
requirement of open green space and second, availability of vacant land. However, before fixing up standard a
review of open green space standards of urban plans of various towns and cities in Bangladesh and abroad is done.
The ratio of open space for Khulna city per 1000 population was only 0.40 acres in 1961 and 0.10 acres in 2001,
both of which are miserably low compared with urban open green space standard in any country. Khulna City
Master Plan of 1961 and 2001 prepared by KDA recommended a standard of 4 acres and 2.71 acres open green
space respectively per 1000 population with a good number of open space and green proposals. An emerging
megacity, Dhaka should have at least 25 percent of its total land as open green space; but as of now, less than 10
percent of its land, is allocated as open green space.

Table 2. Open space and green standard in cities of Bangladesh and abroad (acre per 1000 population)

Bangladesh
Zila/ Upazila
Abroad Dhaka towns Khulna
Hong DMDP DAP DAP UDD 1985 Master Plan  Master Plan DAP
Kong 1995 2009 2021 1961 2001 2018
0.71 0.16 0.13 1.00 4.00 2.71 0.45

Source: KDA, 1961, Khan, 2019; KD.A, 2002, and Preetha, 2011

The Detailed Area Plan (DAP) of RAJUK (Rajdhani Unnayan Kartripakkho) for Dhaka city approved in
2010 proposed only 0.13 acres of parks and open space for 1000 population, which is significantly lower than the
WHO recommendation of 4.23 acres per 1000 population. A reasonable standard (1 acre per 1000 population) was
fixed by Zila and Upazila Planning project of Urban Development Directorate (UDD), 1985 for district and upazila
level towns of Bangladesh. Whereas Hongkong, the most crowded city in the world provides on average 0.71 acres
per 1000 population, which is five times more than the amount proposed by DAP for Dhaka (Preetha, 2011).

Development of public park was one of the policy recommendations of the Master Plan and Structure
Plan for the improvement of open green spaces in Khulna City. The Detailed Area Development Plan (DAP) has
also set some planning principles and standards for the existing and new urban areas. The 2001 Khulna Master Plan
proposed in total 1970.70 acres (797.85 ha) of land for parks and open green spaces for the Master Plan area, where
284.70 acres land was proposed for metropolitan and community level parks within KCC area (Table 3).
Considering 2.71 acres of open space for every 1000 population as too ambitious, the DAP has brought down the
standard to 0.45 acres land for 1000 population. According to this standard, 798 acres of land would be required to
preserve as open space and recreation by the year 2023 for 1662294 population of the Master Plan area. Currently,
there has only 179 (72.47 ha) acres of recreational open space. Therefore, additional 619 acres of open space of
different categories will be needed to serve the projected population (KDA, 2018).

Proposals of Open Green Space in Khulna City Master Plans and Their Implementation

Open Green Space Proposals of 1961 Master Plan

As indicated by the 1961 Khulna City Master Plan prepared for an area of 181 sq. km. for the period of 1961-1980,
the available open space per 1000 population in 1961 in Khulna city was only 0.40 acre. The population in 1961 of
Khulna city was140000 and there was only 56 actres of public open space in the city at that time. The plan
recommended 1566 acres of open space in the form of park, stadium and playfield based on a standard of 4 acres
per 1000 population. On review of 1961 Master Plan implementation, it is revealed that only about 97 acres of open
space proposals have so far been implemented which is only 6 percent of the total land earmarked as open space.
The only major open space proposal implemented is the divisional stadium at Boyra. Lack of awareness for the need
of open space and scarcity of fund are found to be the major reasons for failure to implement open space proposals

(KDA, 1961; KDA, 2001; Roy, 2012).
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Open Green Space Proposals of 2001 Master Plan

The Khulna City Master Plan 2001 encompasses those areas of Structure Plan coverage that are apprehended to be
the most potential for urban growth and agglomeration during the period of ten years (2001-2010). The plan serves
as a basis for overall development and land-use based development control of the city. The Master Plan covers an
area of 231.67 sq. km. including45.65 sq. km. of KCC area. Structure Plan is the second basic document of the plan
package, which sets forth the spatially translated policy, framework for the future Metro-Khulna for a period of 20
years (2001-2020). Open green spaceis a new but a major land use in city Master Plan. Major open space land use
provision includes parks, playground, botanical garden and natural greens. A total of 1970.70acres land was
proposed for open space use.

Small parks and playgrounds were proposed spread all over the Master Plan area. Metropolitan Park,
natural green and botanical garden were put in locations where sufficient vacant land was available for such uses.
Open space in the current Master Plan, combining current and proposed, has been categorized as, Metropolitan and
Community Level Patk; Natural Green and Waterbody/Riverfront Green; Roadside green/Urban Forest/Garden;
and Botanical Garden and Zoo/Amusement Park.

Metropolitan and Community Level Parks

The main purpose of Metropolitan Park is to serve as a place of passive recreation at city level, with centrality of its
location. It is extremely difficult to find such a large vacant place within the core area of the city that can be used as
a Central Park.

After thorough investigation the Master Plan sited the main metropolitan park on 88.42 acres land within
the city corporation area at the railway station yard by the side of the Bhairab River. Plenty of land at this place is
lying unused. There exist about 15 acres of khas land at the southeast side of Central Storage Depot (CSD) area by
the railway line. The land is still found unused. The Plan also suggested converting the land into a metropolitan park
with an access road. In absence of large enough land in the central area, there is no option but to go for
decentralization of parks at community level. Another advantage of decentralization is to provide easy access of the
local people to park facilities. The size of community park varies from 8 acres to over 37 acres.

Open Green Space Proposals of 2018 Detailed Area Development Plan (DAP)

Like the Master Plan and Structure Plan, DAP also has proposed parks at two levels: local level and metropolitan
level. One local level park has been proposed for each planning zone. But in a few zones, adequate vacant land is
not available to develop parks. Each local level park comprises minimum of 5.12 acres land. In seven planning
zones no parks have been proposed due to non-availability of vacant or free space.

DAP has proposed three metropolitan level parks, one water world park and 20 local level new parks for
the entire planning zones. Out of the total 20 local level parks on 113.86 acres land, 4 parks on 22.08 acres land
have been proposed for KCC area. Among the 4 parks, one park is for Ward no. 1, 2 and 3; one for Ward no. 4; one
for Ward no. 5 and 6; and one for Ward no. 9. The 3 metropolitan level larger parks have been proposed on 394.67
acres land and the water world park has been proposed on 24.15 acres land. As the south and southwestern
peripheral areas of DAP are the most potential for future urbanization, emphasis has been given to propose parks in
those areas (KDA, 2018). Other parts of the Master Plan area are either not suitable for park or adequate space is
not available there. If KCC and KDA implement the park proposals of 2018 DAP, Khulna city will have more
parks and green space.

Open Green Space Proposals of 2018 Detailed Area Development Plan (DAP)

Like the Master Plan and Structure Plan, DAP also has proposed parks at two levels: local level and metropolitan
level. One local level park has been proposed for each planning zone. But in a few zones, adequate vacant land is
not available to develop parks. Fach local level park comprises minimum of 5.12 acres land. In seven planning
zones no parks have been proposed due to non-availability of vacant or free space.

DAP has proposed three metropolitan level parks, one water world park and 20 local level new parks for
the entire planning zones. Out of the total 20 local level parks on 113.86 acres land, 4 parks on 22.08 acres land
have been proposed for KCC area. Among the 4 parks, one park is for Ward no. 1, 2 and 3; one for Ward no. 4; one
for Ward no. 5 and 6; and one for Ward no. 9. The 3 metropolitan level larger parks have been proposed on 394.67
acres land and the water world park has been proposed on 24.15 acres land. As the south and southwestern
peripheral areas of DAP are the most potential for future urbanization, emphasis has been given to propose parks in
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those areas (KDA, 2018). Other parts of the Master Plan area are either not suitable for park or adequate space is
not available there. If KCC and KDA implement the park proposals of 2018 DAP, Khulna city will have more
parks and green space.

Table 3. Proposals and implementation of metropolitan and community level parks

SL Park Type with Proposed Location Area (Acre)  Recommended Implementation
No. Implementation Phase Status
Phase-1 Phase-11

(2001-2005)  (2006-2010)

Metropolitan Level Park

1. Railway Yatrd, Central area of Khulna city (Ward Not

no. 21) 8842 v ) Implemented
2. Southeast of Central Storage Depot (CSD),Boyra

(Ward no. 14) 15.00 v - ot

Implemented

Sub-Total 103.42 -
Community Level Park
1. Boyra, Northwest of Medical College Hospital, Not

Boyra (Ward no. 16)) 8.00 v : Implemented
2. In front of Lion’s School, Gallamariin Dubi and Not

Baniakhamar mouza (Ward no. 24) 37.00 v ) Implemented
3. Maheshwarpasha in  Maheshwarpasha mouza Not

(Watd no. 01) 1720 ) v Implemented
Sub-Total 181.28
Grand Total 284.70

Source: KDA, 2002.

Parks as Green Space of Khulna City in Terms of Equity Planning

Many researchers have investigated into the accessibility and quality of park services in a number of different ways.
Scholars in a few studies used ArcGIS's buffer analysis feature to determine park service areas (Nicholls 2001;
Smoyer-Tomic et al., 2004; Oh and Jeong 2007; Kun et al., 2012; Saleem and Ijaz 2014). Nonetheless, this approach
has severe drawbacks (e.g., assume that all parks are of equal size, linear service distance, no interruption into service
area). When conducting a buffer analysis, the service area is determined solely by the locations of the parks. Thus,
an approximate service area for the parks is estimated. In contrast, Network analysis has been utilized in several
studies to determine patk service areas (Nicholls 2001; Oh and Jeong 2007; Unal et al., 2016). When calculating the
patks' service area, network analysis is more reliable than buffer analysis since it considers both park accessibility
and park location. Alternatively, several studies estimated the total number of parks necessary to serve all residents
based on a threshold population (Haggett and Gulzawardena, 1964). Some studies also included appropriateness
analysis to determine whether the location of parks is optimal for serving the greatest number of individuals (Nejati
et al., 2015).

Multiple Ring Buffer Analysis

According to the Information Report by Moeller (1965) of the American Society of Planning Officials, the service
radius of a neighborhood park should be 0.5 mile or about 800meters.Performing Multiple Ring Buffer Analysis
with 1000m radius, it is seen that 12.55 sq.km area is served by the existing 8 parks and the rest 33.10sq.km area
remains unserved. If it is expressed in percentage, only 27.49% area is served by the existing parks and 72.51%area
remains unserved. In the Sonadanga, Sheikhpara and Kakolibag, there exists some over-served area. According to
1000m buffer, total 29 parks are needed for the KCC area and here the service gap is 21. Parks are more needed in
Maniktala, Moheshwarpasha, Deana, Daulatpur, Boyra, Moulovipara, Tutpara, Josephpara, Rupsha and Labonchara
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as there exists no park in these areas. So, it is clear from the analysis that the amount of served area by the existing
parks is quite unsatisfactory.

Network Analysis

From the Network Analysis with 1000m service distance, it is seen that about 8.29 sq.km area is served by the
existing 8 parks. Rest 37.36 sq.km area is not served by the parks. If it is expressed in percentage, 18% area is served
and 82% area remains unserved. In Sonadanga, Sheikhpara and Kakolibag, there exists some over-served area.
According to 1000m service distance, total 44 parks are needed and the service gap is about 36 parks. This analysis
indicates that the road networks of the existing parks are not so good. More parks should be developed with good
road networks for increasing the accessibility of the people of all classes.

Threshold Population Analysis

According to threshold population analysis, total 27 parks are needed for the 663342 population of KCC. But there
are only 8 parks which indicates the service gap of 19 parks. According to the Private Housing Project Land
Development Rule 2004, 3 acres patk area is needed for 25000 population. As 25000 is the threshold population,
the required parks should be of around 3 acres land area for fulfilling the demand of existing population.

The Multiple Ring Buffer Analysis with 1000m radius, Network Analysis with 1000m service distance and
Threshold Population Analysis with 3 acres area for parks for 25000 population mentioned above determine the
number and area of new parks for Khulna city. Considering the served, over served and underserved area a total of
14 new parks are proposed for Khulna city.

The 24 (77%) Wards where about 73% city people live have no parks and the people of these Wards are
deprived of the park facilities. The existing parks cover only 0.15% land area of KCC, which should be at least 10%.
This situation clearly shows the inadequacy of parks in Khulna city to cater the park services to the maximum
number of city people. Besides, slum and low-income settlement area people are very much deprived of park
facilities, as there are no parks in and near of the most of the slums and low-income settlements.

Level of Satisfaction and Dissatisfaction for the Parks
Satisfaction level of the park users was assessed through a questionnaire survey. It is seen by the Figure 2 that only
Solar Park, Wonderland Amusement Park, Hadis Park and Sonadanga Park have slightly greater percentage of
positive response. Lack of proper sanitation or toilet facilities are the main cause of dissatisfaction to these parks.
Also, the parks have no or a very few number of rides. About 94% users of Mujgunni S S World Shishu Park are
found dissatisfied due to a lack of authority control over the park environment. Majority of neighborhood residents
avoid this park. Therefore, authorities should focus on maintaining the environment and transforming it back into a
children's park.

There exists inadequate solely designed play space in the neighborhoods and so, children are to play on
roads (Miah and Sultana, 2022).In case of Golokmoni Shishu Park, there is nothing except a vacant land with a
boundary. About 90% users are dissatisfied to this park.Figure 2 shows that Jatisangha Parkand Solar Park have very
high positive response by the 86% and 77.8% users respectively, because Jatisangha Park and Solar Park have
facilities and rides. The parks have only lack of sanitation facilities and the park spaces are relatively small. About
80% respondents of Nirala Park have said that they are facing lack of facilities in the park.So, overall satisfaction
level of the parks of KCC area is average except the Mujgunni S S World Shishu Park and Golokmoni Shishu Park.
Authorities should take proper steps to satisfy the park users.
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Figure 2. Satisfaction level of the park user

Figure 3 shows that new parks have been proposed in Ward no. 1, 2, 3, 4, 5, 7, 15, 16, 25, 27, 29, 30 and
31. At Ward no. 10, there is Wonderland Amusement Park, which serves the surrounding area (Ward no. 10, 11 &
12 and some parts of Ward no. 7, 8 & 13).At ward no. 9, there is Mujgunni Park, which provide services to Ward
no. 9 and some parts of Ward no. 6, & 14. At Ward no. 17, there are two parks named Solar Park and Sonadanga
Residential Park, which serve Ward no. 17 & 18. Hadis Park and Golokmoni Shishu Park are located almost at the
same place, which serve Ward no. 20, 21 & 23. Jatisangha Park serves some parts of Ward no. 19, 20, 23, 24, 25 &
27.Again, Nirala Park serves some parts of Ward no. 24, 25 & 26. From the analysis, it is seen that there are some
overserved areas by the existing parks.For over served areas, the calculations of service gaps have been affected. So,
it can be said that the total number of proposed parks and existing parks can serve the whole area of Khulna. That
is why the proposed number of parks is 14, which is quite justified.
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Figure 3.Proposed parks for Khulna city in context of planned residential area and slum clusters

Conclusion

Parks are one of the important components of neighborhood landscape which provide the residents with relief
from chaos of the built environment. There were a number of parks and green open space proposals in 1961 and
2001 Khulna City Master Plans. But, their level of implementation is quite unsatisfactory. The main reasons for
inadequate and inequal distribution of parks in Khulna city ate: lack of coordination and initiatives of KDA, KCC,
Forest Department (FD) and other organizations for review of the green space proposals of Khulna City Master
Plan and design project proposals for their implementation; lack of awareness of city people and concerned
organizations on the needs of parks and open green space in city life and the clear roles of the organizations
regarding creation of parks and open green space; lack of commitment of local political leaders and policy makers
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for granting allocations for parks; scarcity of funds of concerned organizations i.e. KDA, KCC, FD, DoE and
others for developing parks and open green space; and inadequate institutional set up of KDA and KCC mainly
with urban planners, architects and civil engineers who are technically and academically motivated towards the
needs and provision of parks and open green space for city people. The organizations mainly KCC and KDA
should acquire the vacant and non-built-up areas which are generally proposed for parks and open green space to
gradually develop parks over the years. It will lessen the acquisition cost and make the land available for parks and
open green space. It will also resist the uncontrolled development by the private land owners. Parks can be created
in all the KCC Wards to provide park services to all categories of city people. Strict regulatory enforcement should
be exercised not to allow any development on the designated sites of river and water bodies till the lands are taken
over for the development of open green space projects. Only agriculture or forest related activities may be allowed
for the interim period. KDA and KCC can control and monitor such developments using the regulatory
instruments namely City Master Plans, EBBC Act 1952, Town Improvement Act 1953, KDA Act 2018, Local
Government (City Corporation) Act 2009 and other executive orders. The study through the buffer, network and
threshold population analysis finds that the amount of service area of the existing parks is quite unsatisfactory which
indicates the need for development of more parks in Khulna city. As KDA and KCC are solely responsible for the
planning and development of Khulna city, they should take necessary steps to influence the policy and
administrative decisions for investing more on park projects in the deprived Wards for the recreational, health and
environmental development of Khulna city in an equitable manner.
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