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Abstract: Urban parks are key elements of the urban landscape. They provide important ecological,
environmental, and social value as well as spaces for outdoor activities to contribute to urban
sustainability. Reasonable accessibility is fundamental for people to take full advantage of the
benefits of parks. Spatial interaction models are useful in many fields, especially in static systems.
The proposed model has been validated for analyzing the accessibility of district parks in Hong Kong.
The accessibility index was calculated using the population in catchment zones lying within a walking
distance of 400 m, considering the population that the parks serve, the distance between residential
areas and parks, the park area, and the facilities and current condition of green spaces in the parks.
The results indicate that the index is strongly related to the spatial pattern of residential areas and
the shape and spatial pattern of district parks. High accessibility is always associated with parks
located in centers of population concentration rather than in the geographical centers of built-up areas.
The catchment zones of district parks within walking distance only cover one-fourth of residential
areas, and most residents do not have convenient access to reach parks on foot. The district parks
were established without much concern for increasing accessibility. No districts have enough district
parks to meet the needs of their residents. Future parks should preferably be elongated to serve more
nearby residents, especially in extremely compact cities like Hong Kong.

Keywords: spatial interaction model; accessibility index; attraction index; catchment zone;
district park

1. Introduction

People need green spaces at different functional levels, and no one wants to replace urban green
spaces (UGS) near their home with those situated far away at the urban fringe or in the countryside [1,2].
Accessibility to green spaces are especially important for residents of the extremely compact city
of Hong Kong because of the highly congested urban environment, with numerous skyscrapers
and inordinately stressful daily living. The vicissitudes of UGS in Hong Kong reflect the universal
phenomenon of intensive conflict between natural and artificial components in cities, calling for
smart landscape planning and management to find better solutions [3]. An optimal spatial pattern of
parks that can serve most residents satisfactorily in terms of accessibility and quality of recreational
experience can fulfil a key quest of a sustainable city.

The district parks are the main components of UGS and are important nodes of the green network
in Hong Kong. These parks have an area of at least 1 ha and act as district open spaces to provide
facilities to satisfy the core recreational demands of a district population [4]. They play important roles
in providing ecological, economic, and social benefits for urban life. People seek a plethora of natural

Sustainability 2017, 9, 1924; doi:10.3390/su9111924 www.mdpi.com/journal/sustainability

http://www.mdpi.com/journal/sustainability
http://www.mdpi.com
http://dx.doi.org/10.3390/su9111924
http://www.mdpi.com/journal/sustainability


Sustainability 2017, 9, 1924 2 of 14

and social facilities in these parks [5]. Whether or not the district parks provide sufficient services is a
major quality-of-life concern of the target population.

Accessibility is crucial for parks to attract residents. A district park is expected to be appropriately
located to allow convenient access to most residents in the district. It is an important indicator for
assessing the optimal layout of urban green spaces and for defining the optimal locations for parks [6,7].
Accessibility is defined using a specific methodology to analyze the systematic relationship between
the spatial distribution of activity destinations and the amount of travel within a region [8]. Distance
or travel time from home has been the most important factor in assessing park accessibility in current
research [9,10]. Euclidean distance is the easiest measure and is often a preferred indicator when
analyzing spatial patterns related to distance [11]. Geographic information systems (GIS) provide an
important spatial technique to analyze accessibility [1].

When considering the effect of parks on health and well-being, Ekkel and Vries [12] classified
accessibility into two types: cumulative opportunity metrics [13,14], which calculate amounts within
an administrative area and within a certain distance from home, and residential proximity indicators,
which use the distance to the nearest green space. However, these measures only deal with the distance
between the facilities and consumers. The optimal locations of the facilities and their attractiveness
to costumers are not considered. The spatial interaction model or gravity potential model [15] was
originally introduced by Huff [16,17]. These studies drew an analogy to Newton’s gravitational
law to account for aggregate human behaviors, and the equilibrium force between two objects was
related to their spatial interaction [18]. The model directly deals with optimal locations, incorporating
attractiveness of service facilities to customers, and travel distance between customers and facilities [19].
Many studies have used this model to evaluate the location suitability of shops, universities,
competitive facilities, and playgrounds because of its simplicity and generalizability [20,21]. However,
few studies have attempted to apply it to accessibility assessment of parks.

The spatial interaction model can measure the optimal locations of service facilities on the
condition that the customers patronize the closest available facilities. The location suitability of a park
directly determines its spatial accessibility. Hence, in this research, the spatial interaction model was
modified to evaluate the spatial accessibility of district parks in Hong Kong with the intent of better
serving the nearby population within walking distance using orthophoto maps and high-resolution
digital land-use maps (0.5 m resolution). Factors influencing accessibility of district parks include the
distance between parks and residential areas, the populations in residential areas, the facilities and
areas of parks, the amount of green cover, and the total area and vegetation configuration of green
spaces in parks. This study was confined to built-up areas.

2. Materials and Methods

2.1. Study Area

As one of the most congested cities in the world, Hong Kong was selected as the case study area
for its special characteristics of urban congestion and urban form. The study area was divided into old
towns and new towns. The new towns were developed in rural areas and were intended to solve the
problems of population expansion and environment deterioration in the old towns. Three stages of
new towns exist in the New Territories; the remaining districts are old towns.

Figure 1 showed the distribution of district parks and residential zones by districts in built-up
areas. To perform a comprehensive analysis of park accessibility in Hong Kong, all the district parks
were selected. Of the 26 district parks, five are in Hong Kong Island and 16 in Kowloon. To analyze
the effect of town development on park accessibility, five additional parks with characteristics similar
to district parks were selected because no information was available about district parks in the New
Territories (Table 1 and Figure 1). Kowloon City (KC) has the most district parks and Sham Shui Po
(SSP) has the largest total area (Table 1). Happy Valley and Tai Po Waterfall Parks have the largest park
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areas, and Fung Tak and Sham Shui Po Parks have the smallest. The distribution of district parks and
residential areas (Figure 1) indicates that most district parks are concentrated in Kowloon.Sustainability 2017, 9, 1924  3 of 13 
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Table 1. Park information and corresponding IDs [22,23].

District District Park Area (ha) ID

Hong Kong Island

Central & Western Old town

Hong Kong Park 8

Hong Kong Zoological and
Botanical Garden 5.6

Belcher Bay Park 1.85

Wan Chai Old town Happy Valley 19.46 1

Southern Old town Waterfall Bay Park 3.15 2

Eastern Old town

Quarry Bay Park 9.79 3
Chai Wan Park 6.55 4
Victoria Park 17 5

Choi Sai Woo Park 4.41 6

Kowloon

Kowloon City Old town

Kowloon Walled City Park 10.73 7
Kowloon Tsai Park 14.57 8
Junction Road Park 2.25 9
Ko Shan Road Park 2.19 10

Hutchison Park 2.88 11
Lok Fu Park 5.36 12

Yau Tsim Mong Old town Kowloon Park 13.47 13

Sham Shui Po Old town

Lai Chi Kok Park 17.65 14
Fa Hui Park 3.24 15

Sham Shui Po Park 1.97 16
Shek Kip Mei Park 8 17

Tung Chau Street Park 3 18

Wong Tai Sin Old town
Morse Park 11.45 19

Fung Tak Park 1.06 20

Kwun Tong Old town Lam Tin Park 6.29 21



Sustainability 2017, 9, 1924 4 of 14

Table 1. Cont.

District District Park Area (ha) ID

The New Territories

Kwai Chung First-generation
new town Central Kwai Chung Park 10.56 22

Tsing Yi First-generation
new town Tsing Yi Park 6.94 23

Tai Po Second-generation
new town Tai Po Waterfall Park 22 24

Tseung Kwan O Latest-generation
new town

Po On Park 4.13 25
Po Tsui Park 4.24 26

2.2. Data Collection and Analysis

2.2.1. Information about Green Cover, Elevation, and Buildings

Orthophoto and B5000 digital maps with 0.5 m resolution were purchased from the Hong Kong
government. Then GIS techniques were used to derive maps of green spaces (to calculate green
cover) and other land uses such as buildings and different kinds of roads to obtain their distributions.
Elevation information was extracted from the LANDFILL layers of the B5000 digital maps in five
categories: 0–100, 100–200, 200–400, 400–700, and >700 m. To facilitate calculation, these land data
were standardized as values between 0 and 1, and the average values for each cell are retained. Thus,
the corresponding standardized values of elevation are 0.05, 0.15, 0.3, 0.55, and 0.85. The Tertiary
Planning Unit/Street Block system (TPUs) with 2015 population data [23,24] was used as the basic unit
to calculate population density and building density. Building area is defined as the area demarcated
by building block outline and building outline under elevated structure. This definition is derived
from the data of BLDG.cov of B5000 digital maps. In the same file, buildings are classified into several
types: BP, building block outline, and BUP, building outline under elevated structure. BP and BUP are
used to calculate the building areas.

Orthophoto maps and digital land-use maps with 0.5 m resolution were purchased from the
HKSAR government. In ArcMap 9.0, different categories of green space were digitized piece by piece
from the Orthophoto maps, and land uses such as buildings and related information including building
height and building area were extracted from B5000 digital maps. The boundaries of the district parks
were obtained from maps prepared by the HKSAR Planning Department [4]. By combining the green
cover distribution with the boundaries of district parks, the total areas and vegetation configuration of
green spaces could be calculated.

2.2.2. Information about Population

Population data were extracted based on Tertiary Planning Units (TPUs) [24]. However,
no information was available about the population in any one building. Therefore, this was represented
by multiplying building height by building floor area. The values of bh × ba in the same TPU were
summed and correlated with the corresponding population based on the Pearson correlation coefficient.
Table 2 indicates that the relationships between bh × ba and population are strongly significant in
almost all districts except CW and TW. Thus bh × ba can represent district populations except for CW
and TW. Statistical software SPSS for Windows (version 16; SPSS Inc., Chicago, IL, USA) was used to
perform the correlation analysis.
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Table 2. Pearson correlation coefficient (CC) matrix between the sum of bh × ba and population based
on Tertiary Planning Units (TPUs).

District Abbreviation Correlation
Coefficient

Significance
(Two-Tailed) Number

Old town

Hong Kong Island

Central & Western CW 0.01 0.052 183
Wan Chai WC 0.294 ** 0 180
Southern S 0.451 ** 0 110
Eastern E 0.589 ** 0 207

Kowloon

Kowloon City KC 0.435 ** 0 234
Yau Tsim Mong YTM 0.124 * 0.046 258

Wong Tai Sin WTS 0.391 ** 0 169
Sham Shui Po SSP 0.605 ** 0 70
Kwun Tong KT 0.385 ** 0 86

First-generation new town

New Territories

Tsuen Wan TW 0.251 0.053 60

Second-generation
new town Kwai Tsing KT 0.425 ** 0 69

Mature new town Tai Po TP 0.359 ** 0 96

Latest-generation
new town Tseung Kwan O TKO 0.527 ** 0.06 26

** Correlation is significant at the 0.01 level (two-tailed); * correlation is significant at the 0.05 level (two-tailed).

2.2.3. Defining Catchment Zone

Research on park use confirms that most users come on foot and that they regularly visited urban
green spaces within an accessible distance to residence or work locations [25]. The residential areas
within the walking-distance buffer regions of district parks reflect the potential population that could
reach the parks easily and frequently [26]. Jim and Chen [27] proposed that the demand for green
spaces close to homes calls for distances to homes less than 400 m (or 10 min of walking). Hence, in this
study, the accessibility of district parks was assessed considering the population within a catchment
zone of 400 m as within walking distance from residential areas. Figure 2 displayed the distribution of
catchment zones (within walking distance) of district parks.
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2.3. Modeling Spatial Accessibility of Parks

2.3.1. Accessibility Measure

Inspired by Newton’s second law of motion, the spatial interaction model [28] can be expressed
as follows:

Tij = K × (Oi × Dj) ÷ dij
α (1)

where Tij represents a trip or interaction between Oi and Dj; K is a general constant; Oi is the strength
of producers (such as residents) in zone i; Dj is the strength of attractants (such as employment,
job locations, shops, etc.) in zone j; dij is the distance between Oi and Dj; and α is a distance parameter.

Tij is a cumulative value and is directly proportional to the strength (size or number) of Oi and Dj.
The interactions will be greatest when the locations in all the zones of O are all closest to the locations
in all the zones of D. By determining the values of K and α for each prediction, the location equation
can be adjusted to accommodate other influential factors such as land price and planning policies.

To analyze the interaction between a particular kind of park and the population it serves, the model
can be written as Equation (2). When Li is at the maximum, the park layout is perfect to provide
services for residents.

Li = K × (Ri × Pj) ÷ dij
α (2)

where Li represents a trip or interaction between the population and park i; K is an overall constant;
Ri is the population in building j that is served by park i; Pj is the number of people from building
j using park i; dij is the distance between building j and park i; and α is valued as 2 as presented by
Talen and Anselin [21].

As assumed, the population in each building was represented by the product of building height
and building floor area. Hence, the formula to assess the spatial accessibility of parks can be written as
follows:

Li = Ki × ∑(bhj × baj) ÷ dij
2 (3)

where Li is the accessibility index of district park i, or the interaction between district park i and the
residential area it serves in m; Ki is an overall constant; bhj is the height of residential building j in m;
baj is the area of residential building j, in m2; and dij is the Euclidean distance between the polyline
layer of district park i and the centroid layer of the corresponding residential building in m. When Li
reaches its maximum, the location of the point (equilibrium point) is the optimal location of the park,
and the park is as accessible as possible to the residents it serves.

Any measure of accessibility must incorporate two elements: the distance between users and
their destinations, and the facilities of the various destinations [29]. The characteristics of the
facilities or services of the destination and the access characteristics of the relationship between
origin and destination have been verified as the main measurements for analyzing the accessibility of
a destination [21]. When a comparison is carried out among different land uses for a single purpose,
K is determined by various characteristics of these land uses. Hence, K is calculated according to park
areas, the facilities they provide, and the current condition of green spaces, including total area, green
cover, and vegetation configuration [30].

2.3.2. Definition of the Overall Constant or Attractiveness Index K

As mentioned above, K represents the main characteristics of a park that attracts visitors [31] and
can be called an attractiveness index. The expression for K is as follows:

Ki = (RAi + RFi + RVCi + RGTi + RGCi) ÷ 5 (4)

where in park i, Ki is an overall constant or attractiveness index, which is a relative value obtained
by normalizing the indices into (0, 1) using the method of range standardization; RAi is the relative
value of park area; RFi is the relative value of facilities; RVCi is the relative value of the vegetation
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configuration of green spaces; RGTi is the relative value of the total area of green spaces; and RGCi is the
relative value of green cover (all for park i).

The value of facilities is determined by summing the weighted scores of courts, playgrounds
or play areas, parking lots, educational facilities, trails, tracks, and other components of the park
assisted by the Delphi expert consultation method. One facility is scored as 1. Special facilities such as
promenades may be scored as 2 because they are more attractive to people because of their sea views.
Decorative features such as cascade waterfalls and fountains may be scored as 0.5.

The value of RVCi is determined by the proportions of different categories of green space in
park i. According to Costanza et al. [32], the average global value of annual ecosystem services is
higher in forest ($969/(ha year)), especially in tropical forest ($2007/(ha year)), than in grassland
($232/(ha year)). Some studies indicate that forests have higher ecosystem service value than
shrubbery [33]. Hence, trees are weighted with a higher value of 0.4, followed by shrubs at 0.2,
and grass at 0.1. The composition of each type may strengthen the value by 0.1. The existence of bare
or nearly bare open spaces in green patches decreases their value, and therefore an amount may be
subtracted from the calculated value for the vegetation configuration. Hence, RVC can be calculated as
follows:

RVCi = P1 + 0.4 × P2 + 0.4 × P3 + 0.2 × P4 − P5 (5)

where in park i, RVCi is the vegetation configuration index in relation to the ecological, aesthetic, and
biodiversity values of the green patches on a scale from 0 to 1. P1 is the proportion of green space
composed of trees, shrubs, and grassland; P2 is the proportion composed of shrubs and grassland only;
P3 is the proportion of single trees; P4 is the proportion of shrubs; and P5 is the proportion of bare or
nearly bare spaces in green patches. The results of park areas, facilities and vegetation configurations
refer to Table S1 (supplementary materials).

3. Results

3.1. Current Supply of District Parks

Figure 2 indicates that the catchment zones of the district parks cover less than one-third of the
population of the study area. Some residents, such as those at the boundary of KC and WTS (Table 2),
which is located at the intersection of two or more catchment zones, could be considered to have
oversupply of district parks. However, most residents, especially those in KT, TP, and S (Table 2), have
few chances to reach district parks within walking distance. Although some district parks such as
Quarry Bay Park, Victoria Park, and Tai Po Waterfall Park have large catchment zones, they cover
limited residential areas, and therefore their service to nearby populations is limited. On the contrary,
other district parks such as Ko Shan Road Park, Fa Hui Park, Morse Park, and Tsing Yi Park are located
in the center of residential areas, hence they could exert a profound influence on quality of life for
nearby residents with attendant sustainability impacts. Figures 1 and 2 show that few district parks
are distributed in residential areas in TP, SSP, S, and YTM (Table 2). To meet the needs of all residents,
all districts need proper spatial planning to install new district parks.

3.2. Attractiveness Index K

Figure 3 showed the attractiveness index K (calculated by Equation (4)) in different district parks.
It can be inferred from Figure 3 that most parks have values of the attractiveness index K of about 0.4,
with only a few above 0.5. Compared to other district parks, Victoria Park, Lai Chi Kok Park, Central
Kwai Chung Park, and Tai Po Waterfront Park have larger K because of their larger park areas and
more facilities. On the contrary, Fung Tak Park, Tung Chau Park, Ko Shan Road Park, and Po Tsui Park
have lower K because of smaller park areas and fewer facilities. Quarry Bay Park also has a lower K
than other parks because of the poor vegetation configuration of its green spaces: its values of total area,
green cover, and value of the vegetation configuration are among the lowest of the 26 district parks.
The attractiveness of district parks has not increased in conjunction with new town development.
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are given in Table 1.

3.3. Accessibility Index

Pearson correlation analysis indicated that the relationship between the attractiveness index and
the accessibility index (calculated by Equation (3)) was insignificant. This means that the accessibility
of district parks is primarily determined by other factors in the model, such as the population served
by parks and the distance between residential areas and parks. Figure 3 indicates that despite having
the highest attractiveness index, Tai Po Waterfall Park has the lowest accessibility of the 26 district
parks because of its location far away from residential areas. Other parks with low accessibility include
Quarry Bay Park, Junction Road Park, and Kowloon Park, which are distributed at peripheral locations
or are located far away from core residential areas (Figure 1). On the contrary, district parks such as
Choi Sai Woo Park, Lam Tin Park, and Morse Park with high accessibility are well surrounded by
residential areas. However, not all district parks located at the centers of residential areas (such as
Po On Park and Po Tsui Park) have high accessibility index because of the low building density of
residential areas in the catchment ones. Similarly, not all district parks located on the fringe of a district
(such as Waterfall Bay Park and Lam Tin Park) have low accessibility.

In summary, high accessibility is found in parks located at the center of population concentrations
rather than in the geographical center of built-up areas. District parks with low accessibility can be
found either in old or new towns. This means that district park accessibility has not been improved in
new town development.

3.4. Accessibility of District Parks

Figure 4 showed the accessibility index in buffer zones (walking distance) for different district
parks. It can be inferred from Figure 4 that different district parks have different accessibilities. Of the
26 district parks, Lai Chi Kok Park has the highest accessibility, followed by Kowloon Tsai Park,
Choi Sai Woo Park, and Morse Park. The accessibilities of all these parks are greater than 900 m.
However, more than one-fourth of district parks, especially Shek Kip Mei Park, Kowloon Park,
Tai Po Waterfall Park, and Junction Road Park, have an accessibility distance of less than 100 m,
and most parks have an accessibility distance of less than 200 m. Both old and new towns have district
parks with both high- and low-accessibility, further indicating that the district parks were located with
little concern for increasing accessibility.



Sustainability 2017, 9, 1924 9 of 14
Sustainability 2017, 9, 1924  9 of 13 

 
Figure 4. Accessibility index in buffer zones (walking distance) for different district parks; park IDs 
and corresponding park names are given in Table 1. 

4. Discussion and Conclusions 

4.1. Strengths and Limitations of the Spatial Accessibility Model 

The spatial interaction model delivers many advantages in research. First, the spatial interaction 
model provides an initial prediction to optimize the location of special land uses such as shops [15]. 
It has been modified for application in this study. The model is inherently a static representation of 
spatial patterns [34] such as the spatial accessibility of district parks. It can provide an initial forecast 
of impact on the surroundings. The adjustable parameters K and α provide an opportunity for 
researchers to constrain the models to suit their own research purposes. In this study, the various 
characteristics of district parks determined the constant K when the comparisons were carried out. 
New perspectives could also be obtained thanks to the flexibility of the model. Former researchers 
concluded that cumulative opportunities indicators are more consistently positively related to health 
than residential proximity indicators because they take all the green space within a certain distance 
into account [12]. In this study, the accessibility index was calculated within a certain walking 
distance using spatial interaction model to make the results reliable. 

However, the model has some limitations that could be modified in further studies. First, the 
models deal only with locations and interactions between parks and target residents; other reasons 
that may affect park locations, such as limited available area and poor transport links, could be 
considered. Second, although the model is used under static conditions, this study has tried to define 
suitable park locations in a dynamic urban system. It was assumed that all other parts of the urban 
system remained constant. On the other hand, the dynamic effects of other parts of the urban system 
may be insignificant in comparative location analysis or spatial accessibility analysis between 
different parks of the same kind. 

4.2. Accessibility of District Parks and Associated Factors 

The accessibility of district parks was classified based on the average distance of around 375 m 
(Table 3). Table 3 indicates that most district parks have accessibility below or at the middle level. 

Table 3. District park classification based on accessibility index. 

Accessibility Distance (m) Accessibility Level District Parks * 
0–150 Very low 3, 9, 11, 13, 15, 16, 17, 18, 19, 20, 24, 25 

150–300 Low 1, 2, 4, 5, 7, 10, 22 
300–450 Middle 23, 26 
450–600 High 21 

>600 Very high 6, 8, 12, 14, 19 
* Park IDs and corresponding park names are given in Table 1. 

Figure 4. Accessibility index in buffer zones (walking distance) for different district parks; park IDs
and corresponding park names are given in Table 1.

4. Discussion and Conclusions

4.1. Strengths and Limitations of the Spatial Accessibility Model

The spatial interaction model delivers many advantages in research. First, the spatial interaction
model provides an initial prediction to optimize the location of special land uses such as shops [15].
It has been modified for application in this study. The model is inherently a static representation of
spatial patterns [34] such as the spatial accessibility of district parks. It can provide an initial forecast of
impact on the surroundings. The adjustable parameters K and α provide an opportunity for researchers
to constrain the models to suit their own research purposes. In this study, the various characteristics of
district parks determined the constant K when the comparisons were carried out. New perspectives
could also be obtained thanks to the flexibility of the model. Former researchers concluded that
cumulative opportunities indicators are more consistently positively related to health than residential
proximity indicators because they take all the green space within a certain distance into account [12].
In this study, the accessibility index was calculated within a certain walking distance using spatial
interaction model to make the results reliable.

However, the model has some limitations that could be modified in further studies. First,
the models deal only with locations and interactions between parks and target residents; other
reasons that may affect park locations, such as limited available area and poor transport links, could be
considered. Second, although the model is used under static conditions, this study has tried to define
suitable park locations in a dynamic urban system. It was assumed that all other parts of the urban
system remained constant. On the other hand, the dynamic effects of other parts of the urban system
may be insignificant in comparative location analysis or spatial accessibility analysis between different
parks of the same kind.

4.2. Accessibility of District Parks and Associated Factors

The accessibility of district parks was classified based on the average distance of around 375 m
(Table 3). Table 3 indicates that most district parks have accessibility below or at the middle level.
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Table 3. District park classification based on accessibility index.

Accessibility Distance (m) Accessibility Level District Parks *

0–150 Very low 3, 9, 11, 13, 15, 16, 17, 18, 19, 20, 24, 25
150–300 Low 1, 2, 4, 5, 7, 10, 22
300–450 Middle 23, 26
450–600 High 21

>600 Very high 6, 8, 12, 14, 19

* Park IDs and corresponding park names are given in Table 1.

Factors determining the accessibility of district parks are diverse. For regions with less dense
population, accessibility may be lower, other factors being equal. Just as demonstrated in former
researches [26], long distances between parks and residential areas and the low number of residential
areas contained in the catchment zones of certain district parks may also contribute to low accessibility
such as Tai Po Waterfall Park. On the contrary, Morse Park serves one of the largest numbers of
residential areas. Its accessibility is also among the highest of the 26 parks. However, not all district
parks serving more residential areas have higher accessibilities, and vice versa. The spatial pattern
of residential areas is also a dominant factor. Lai Chi Kok Park has the highest accessibility, but not
the greatest number of residential areas because they are concentrated at the outer boundary of the
park’s catchment zone. Tung Chau Street Park serves one of the largest numbers of residential areas in
its catchment zone, but its accessibility is not high because the residential areas are widely dispersed
and are situated far from the center of the park. The residential areas served by Shek Kip Mei Park
and Fa Hui Park are located at the fringe of their catchment zones, and their access to nearby parks is
among the lowest. The shape of district parks is another important factor influencing their accessibility.
Elongated parks have larger catchment zones that contain more residential areas. Therefore, it can be
concluded that elongated district parks are preferable in a compact city like Hong Kong to serve more
residents while using less space.

As mentioned above, green spaces “on people’s doorsteps” encourage visits by residents [30].
Therefore, district parks surrounded by residential areas are of crucial importance. The distribution of
district parks (Figure 1) is extremely uneven in TP, SSP, S, and YTM. The parks are located far from the
residential concentrations. The extremely low number and uneven and inappropriate distribution of
district parks and the dispersed spatial pattern of the population served by the parks are the main
causes of low accessibility. More district parks should be constructed at or near the centers of residential
areas in these districts.

4.3. Provision for Future Attractive and Accessible District Parks

The attractiveness index and the accessibility index are simple but applicable. They can be
modified to take relevant characteristics into account. In this study, park area, facilities, and current
condition of green spaces were the main concerns in attracting visitors. The UGS attractiveness
indicators were aggregated into five groups [30]: “space”, “nature”, “culture and history”, “quietness”
and “facilities”. In quantitative modeling of the attractiveness index of district parks, park area was
used as the measure of “space”. Facilities were included to represent “culture and history” and
“facilities”. The current condition of green spaces represented “nature” and “quietness”. To make
district parks more attractive, all these factors should be considered.

The accessibility of district parks is closely related to their location with respect to the distribution
of residential areas and the population they serve. To provide attractive and accessible district parks
to improve the living environment, it is recommended that future district parks should be located in
different residential centers and at different functional levels [30], with large park areas, a variety of
facilities, more green open spaces, large amounts of green cover, and a diverse vegetation configuration.
However, the availability of small local green spaces on people’s doorsteps is necessary, especially for
less mobile people and young children.
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4.4. Improving District Parks to Encourage Patronage

Table 4 shows that the attractiveness index is strongly influenced by park area, park facilities,
total area of green space, and area of green cover in the park. Therefore, a relatively comprehensive
assessment of the ability of district parks to encourage patronage should take into account all the
factors mentioned in Equations (4) and (5). For future urban planning in cities like Hong Kong, it is
suggested that district parks should be incorporated into master plans. To satisfy the needs of residents,
the district parks should be located near to or at the centers of residential areas and be equipped with
diverse facilities, widespread green cover, and large total areas of green space.

Table 4. Pearson correlation coefficients between attractiveness index, accessibility index, and
associated factors *.

CC RA RF RVC RGT RGC

Attractiveness index 0.811 ** 0.632 ** −0.012 0.943 ** 0.408 *
Accessibility index 0.263 0.132 −0.297 0.27 0.247

** Correlation is significant at the 0.01 level (two-tailed); * correlation is significant at the 0.05 level (two-tailed);
RA: relative value of park area; RF: relative value of facilities; RVC: relative value of vegetation configuration;
RGT: relative value of total green space; RGC: relative value of green cover.

The public tends to be more enthusiastic about parks with the following features: creative use
of brightly colored flowers together with natural, wild, and informal meadows, a wide diversity
of plant species and vegetation configurations, and a mixture of different heights of plants. Failing
to meet inhabitants’ needs may lower park usage [27]. Unsuitable design, poor visual quality, and
inadequate facilities account for the low popularity of certain parks [27,35]. Potential parks should
preferably be elongated to serve a larger nearby population. They should be evenly distributed in the
study area, with their services covering most residential areas. A green connection with other green
spaces, especially in congested places, can increase habitat diversity, enlarge flora and fauna carrying
capacity, and enhance the amenity value to visitors [27]. More trees, wildlife, and native species
should be introduced into parks to maximize their ecological functioning, revive declining species [36],
and counteract domination by exotics [37]. Both natural and formal plantings play significant roles
in fulfilling the demands of users [38], although some studies consider semi-natural habitats or wild
areas as important factors for enhancing biodiversity and attracting more visitors to a park.

4.5. Prospective Accessibility Analyses of Green Spaces

This study has shown that the measures and methodologies of accessibility analysis in
transportation can also be used to assess the accessibility of district parks. Furthermore, spatial
accessibility models can be widely used in many fields to assess the attractiveness and accessibility of
various objectives by adjusting the values of K and α [15].

A further study should be conducted using approaches such as questionnaire analysis to verify
the results obtained from the model. The questionnaire should be related to the number of park
users, time spent there, and frequency of people using the parks, preferred facilities and activities,
the availability of parks, and the transportation conditions to reach parks. As in other studies [11],
the Euclidean distance measure has been used in this study. However, this measure does not take
into account changes in accessibility patterns through increases in road capacity or presence of
hindrances to pedestrian movement. It can only be used to analyze relative accessibility [39]. Therefore,
an improvement in the distance calculation is also recommended. The impediments posed by various
land uses and the travel time on foot or by vehicle should be included in further studies.

4.6. Conclusions

The spatial interaction model can provide a simple and practical analytical tool to evaluate the
rationality in the spatial distribution of urban amenities, including district parks. The results of
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accessibility assessment indicate that most of the district parks in Hong Kong have failed to permit
convenient access by walking from homes. A good proportion of the population falls outside the
normal catchment zones and hence is deprived of easy access to the essential urban amenities. Only a
small proportion of the population is fortunate to have above-average services offered by more than
one park.

Future town planning can follow a smart spatial approach by analyzing the population
distribution pattern and locate district parks as far as possible at the center of population concentrations.
Gaps between catchment zones of parks could be avoided to allow an equitable provision in space
and by social groups. In compact cities where land for green spaces at the street level is deficient,
the configuration of parks could be stretched into the linear shape to afford a notably longer interface
with adjacent residential areas and hence serving a considerably expanded catchment area.

Park design could attempt to raise attractiveness to visitors. As public assets, parks could
aim at a socially inclusive clientele with diverse socio-demographic backgrounds. A survey of
user perception and expectation of landscape and facility features could provide objective data to
optimize the provision and improve patronage. Urban parks could be considered as part and parcel
of the nature-based solutions in the quest for a more sustainable and livable future. In addition to
environmental ecosystem services, the social and economic benefits could be fully integrated into the
mindset of the administration as well as the citizenry.

Supplementary Materials: The following are available online at www.mdpi.com/2071-1050/9/11/1924/s1.
Table S1: Areas, facilities, and vegetation configuration of green spaces in selected district parks.
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