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Abstract. Urban parks are crucial to the quality of life for residents, but in rapidly 

urbanizing China, their balanced distribution has always been a problem. This 

study evaluates the spatial accessibility and fairness of urban parks in Guiyang, 

a mountainous city, using an improved Gaussian based gravity model within the 

geographic information system framework. Network analysis calculates the time 

spent on travel, and the Gini coefficient measures fairness. The results show sig-

nificant spatial differences, with clear differentiation from the core to the periph-

ery. The central area is easily accessible, while the suburbs and newly developed 

areas are difficult to reach. The high Gini coefficient (0.573-0.644) once again 

proves that the distribution of parks that people can go to is very unfair. The 

research summary states that ordinary vegetation coverage covers up the serious 

shortage of parks that can actually be used. It is recommended to carry out tar-

geted planning interventions in peripheral areas to promote spatial equity and 

sustainable urban development.. 
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1 Introduction 

As important public utilities, city parks provide basic environmental, recreational and
social functions to the population [1-2]. Their spatial availability has a direct impact
on the opportunities for use of green spaces, thus affecting public health, social justice
and the sustainability of cities [3]. Nevertheless, the rapid urbanization in China has
aggravated the imbalance of park space and population density, which poses new
challenges to the fair supply of parks [4].

Various approaches have been used to evaluate park accessibility, such as buffer
analysis, minimum distance model, network analysis, and gravity based or two-stage
floating basin (2SFCA) approaches [5-7]. These methods have pushed forward how
we evaluate where public facilities are placed and figure out if everyone can get to
them fairly. Yet, a lot of the studies look at just the city's overall situation or big -
picture areas. They often don't pay attention to the differences in money and society
among the people living there. Also, even though mountain towns in Southwest
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China, like Guiyang, have special landforms and ways of life for their people, there
aren't many real - world studies on them.

The aim of this research is to find out how easy it is to get to urban park spaces in
Guiyang and whether it's fair, especially looking at the differences between groups of
people with different social and economic statuses [8]. To do this, the study combines
space - related information about houses, the number of people, and how much houses
cost. It uses a gravity model that has a Gaussian decay function. This study connects
how easy it is to get to parks with social and economic signs. The point is to find out
the patterns of unequal park services, understand why there's unevenness in where
they are, and give both theoretical ideas and practical ways to help with fair city
planning.

The fairness of parks and green belts comes from the idea of how easy they are to
get to. It shows what green space users need and means that where parks and green
belts are should meet the residents' needs. It has clear social and economic features,
showing the differences in how easily people in different areas and neighborhoods
can get public services. Western related research has constructed a comprehensive
evaluation framework to explain the mechanism of unfairness formation, in order to
construct or guide future planning. However, relevant research in China is just
beginning, and the framework of the fairness system is weak and still in the stage of
theoretical exploration. Based on different research perspectives, it is believed that
fairness is the rational allocation of public resources. For example, Chen Wen defines
fairness from a geographical perspective as the distribution of parks and green spaces,
while others believe that fairness refers to equal opportunities to obtain specific
benefits and rights. They propose that fairness in parks and green spaces means that
all members of the community have equal access to park and green resources, and
equal access to park and green resources to provide services. So, it is very important
to study the social justice and fairness of public resource service facilities.

The research on the equity of parks and green spaces in China and internationally
has gone through three stages: regional equity, spatial equity, and social equity. In the
stage of regional equity, the focus is on using the per capita area of parks and green
spaces to measure equity, while also paying attention to equal opportunities and
resources for parks and green spaces. With the gradual development of urban
governance, research on the social equity of parks and green spaces, which mainly
measures the differences between different demand groups, is becoming a hot topic.
Related research abroad started earlier, focusing on the fairness of green space access
for different ethnic groups, income levels, education levels, and other groups. The
current research is mainly divided into two categories: 1) focusing on the equity of
different social groups, dividing the population according to socio-economic and
residential characteristics, such as Huangju Ju and Jinhexian, revealing the differences
in accessibility and distribution of parks and green spaces at the scale of residential
areas; Li Xiong and his colleagues pointed out that the degree of inequality in
accessibility at the community level is greater than at the street level, and revealed the
impact of comprehensive parks and community parks on accessibility; 2) Pay
attention to vulnerable groups in society, such as Tang Zilai, Liu Wenping, etc., and
analyze the accessibility and potential supply of street scale parks and green spaces;
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The focus of research by He Ge, Wang Chunxiao, and others is whether park green
space services have a bias towards certain vulnerable groups. There are two vastly
different opinions regarding the results of this study. Some people feel that
disadvantaged groups in society have poor access to parks and green spaces, and there
is a clear trend towards aristocracy in parks and green areas. But another part of the
research suggests that disadvantaged groups are not at a disadvantage in park and
green space planning..

At present, the study on the social justice of park and greenbelt layout has made
great achievements. However, there are still some areas that need to expand: 1)
Evaluation units are not compatible with implementing decision bodies. The equity
level of park and green space has been researched or analysed, but the accuracy of
assessment is low. Or it is based on residential community, individual, etc. as a unit of
assessment, which is not conducive to the association with particular practices; when
assessing particular groups like older people and low incomes, some studies do not
relate them to a particular space; in fact, there are many groups of people living
together within a certain space. 2) There is no comparative analysis of the equity
between the different types of parks and green spaces. Nowadays, most of the studies
are focused on the comprehensive and scale of greenbelt types, with emphasis on the
optimization of individual or general layout, but not on the type and coordination
arrangement. As an urban governance unit, the special community has a very practical
function in allocating public resources. The study on the availability of public utility
facilities from the perspective of community differentiation demonstrates the
representative role of community types in demand. Therefore, the application of
community model to the residents' needs and assessment of the accessibility and
equity of the park can be carried out in a certain space.

It is urgent to study the equity of park and green space in the view of community
differentiation. In this paper, the community is used as the scale, and the demand
differentiation is represented by the community type. Taking Gusu District of Suzhou
City as an example, this paper makes a research on the fairness of park and green
space. First, we measure and analyse the accessibility of different types of parks and
green spaces, and then use scale variance and Searle's coefficient to verify the
contribution of different types of park and greenbelt. This article aims at breaking
through the previous research on equity, which does not consider the mixed
settlement between various groups in a given space. This paper focuses on the
fairness of the park and green space in terms of both the needs of people and the
provision of the park. The purpose of this paper is to optimize the layout of the garden
and greenbelt according to the principle of “human-based”.

2 Study Area

Guiyang, the capital of Guizhou Province, is situated on the east border of Yunnan –
Guizhou Plateau in southwest China. The city is characterized by the typical karst
topography. It is surrounded by hills and hills, and has a high forest cover ratio. By
2021, Guiyang had a permanent population of approximately 6.1 million, ranking as
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one of the key central cities in the southwestern region. In recent years, Guiyang has
made full use of its ecological and local advantages to push forward the big data
industry. The city has also invested in transport hubs and urban renewal projects to
speed up its modernization. Along with the rapid development of the economy and
society, the improvement of infrastructure, and the enhancement of ecological
protection, Guiyang has achieved remarkable progress in balancing growth and
sustainable development.

3 Data and Methods

3.1 Data Sources

The data of Guiyang were collected from many sources. Spatial data sets for urban
parks, housing, and road networks are extracted from OpenStreetMap (2020). In the
Geographic Information System (GIS), the road network data were used for the
calculation of the network distances between residential and city parks. The statistics
are based on Guiyang Statistical Yearbook (2024) published by Guiyang Municipal
Bureau of Statistics. In measuring driving distances, six categories of roads were
taken into account: motorway, trunk, secondary, tertiary, residential/unclassified, and
service/driveway. Local GlS-based public facility accessibility evaluation methods for
Guiyang central urban area provide technical reference for this research framewprk
[9].

3.2 Methods

Gravity Model for Accessibility In order to measure the spatial availability of an
urban park, this study used a gravity based model, which takes into account both
supply and travel impedance [10]. The accessibility of residential uniti to all parks
within a defined distance threshold is expressed as:

�
�= �=1

� ��×
��
���

�
(1)

Wherein denotes the size of parkj (m ²) as a proxy for the delivery capacity, the
distance from the centroid of residential uniti to parkj, and β is the distance decay
parameter. The inclusion of residential population data as a demand is to enable the
available values to reflect the balance between available green spaces and population
pressure. This model is applied under three travel time constraints (5 minutes, 15
minutes, and 30 minutes) to obtain the differences in accessibility within different
travel ranges.

Network analysis of travel costs. Conduct network analysis to calculate travel
expenses between residences and parks. The road network data is processed in a
geographic information system environment to generate a starting and ending point
matrix. Firstly, create a matrix of residences to parks to estimate the minimum travel
cost between each residential unit and the city park, and then evaluate the
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accessibility of residents. Also, set up a park and dwelling matrix. This is done by
figuring out the travel expenses from the park to the nearby living areas to assess how
each park's services reach. These two matrices combined offer a full - scale evaluation
of how easily residents can get to the parks and the parks' service possibilities.

Fairness is gauged with the Gini coefficient. To look into the fairness of how easily
parks can be accessed, the Gini coefficient is used to find out the accessibility of all
homes. The Lorenz curve is made according to the accumulated share of the
population and the availability, and the Gini coefficient is worked out like this:

���� = �
�+�

(2)

Let A stand for the space between the line of complete equality and the Lorenz
curve, with B meaning the space under the Lorenz curve. A higher Gini value shows
less equal access, whereas lower figures show a more fairly spread distribution of
park services among all people.

4 Results

4.1 Spatial Distribution of Accessibility

Assessing Guiyang's urban park accessibility used driving time limits of 30 minutes,
15 minutes, and 5 minutes, as shown in Figure 1. All limits show a clear
core-to-periphery change. Good access mainly clusters in Guanshanshan, Yunlin, and
Nanming areas, where urban parks are most dense. In these places, people can usually
reach at least one park within a 15-minute drive. These easy-access zones cover about
7.6% of the built-up area and have many different parks, including comprehensive
ones, community ones, and specialized ones.

On the other hand, transition areas like Baiyun, Wudang, and southern parts have
medium accessibility. There, people often need to take short bike rides or use public
transport to get to larger green areas. Peripheral areas, especially Gui'an New District
and new residential areas, have the worst access. This is because there are few
services and people have to use private cars to visit parks.

The unequal space distribution shows a problem: the fast-growing urban edges
don't match where high-quality parks are concentrated in the city center. This means
spatial planning needs to be more balanced.
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Fig. 1. Spatial Distribution of Urban Park Accessibility in Guiyang under Different Travel
Thresholds.

4.2 Equity Assessment of Park Accessibility

The Gini coefficient results show that there is a significant imbalance in the
availability of urban parks in Guiyang. The Lorenz curve is significantly different
from the perfect equality line, which suggests an uneven distribution of green areas
(see figure 2). The inequity is particularly pronounced within short travel thresholds,
where residents experience severely limited convenience in accessing nearby parks.
Though pictures taken from far - off show that Guiyang has a large amount of plant
cover overall, a big part of the green places mainly serve as background ecological
areas in the mountainous outer parts of the city (look at Figure 3). Even though these
big areas of green have ecological importance, they are generally not able to be used
in daily life. On the contrary, the city parks and plazas that can be got to within 30
minutes are rather small and spread out in different places geographically, and they
don't meet the growing needs of the residents. This causes a situation where there is a
lack of connection between the living areas (shown in orange) and the green areas that
can be used (shown in green), meaning that most of the green resources can be seen
but are not actually used in daily activities.

The numerical assessment further brings to light the degree of unfairness. The Gini
coefficients for each of the three limits were 0.573, 0.640, and 0.644 in turn, which
shows that the unequal situation stays at a high level across different time and space
ranges. These research results stress the necessity to increase the availability of urban
parks that are easy to reach, particularly in areas where people face a lack of green
resources for daily use.
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Fig. 2. Lorenz curves of park accessibility under different driving-time thresholds. (a), (b), and
(c) correspond to 5-, 15-, and 30-minutes thresholds, respectively.
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Fig. 3. Spatial Relationship between Residential Areas and Urban Parks in Guiyang.

4.3 District Level Comparison

A study comparing how easily people can get to parks in Guiyang shows a very
noticeable difference in their availability across different spaces. The middle parts of
the city, especially Yunyan, Nanming, and Guanshanhu, have the best park
accessibility. This is because there are lots of parks of different types, like big
combined parks and neighborhood parks, spread closely together. These parks let
people reach green areas quickly. These districts not only have a history of having
public facilities built closely in one place but also have had a lot of money put into
projects to make the cities better.

On the other hand, places such as Baiyun, Wudang, and the southern part of Huaxi
have a medium level of park accessibility. People living there can go to larger parks,
but the parks aren't spread evenly, and often people need to use vehicles to get to
them. Areas that are newly being developed, like Gui'an New District, have the
hardest time accessing parks. This shows that the building of houses is happening
faster than the building of public green spaces.

This difference shows that while the city center has good park services, the edges
of the city are falling behind. This causes a clear imbalance between the growing
population and the supply of green areas. To fix this problem, it's necessary not just to
build more green spaces in the suburbs but also to make how they're spread out better
and connect them more with where people live..

5 Discussion

The analysis reveals a pronounced spatial inequity in park accessibility within
Guiyang, characterized by a distinct core-periphery divide. The high Gini coefficient
across all tourist thresholds highlights the serious mismatch between the availability
of urban parks and the population density. There are two main causes of this
inequality: the historic concentration of park resources in the center of the city, and
the prevalence of large, but not accessible, green spaces in the suburbs and suburbs.
So, the deal is, even though the town's got loads of plant cover, a big part of the
people often can't turn that into real chances to go out and have fun, especially those
who live in the new city parts that are growing super fast. This finding shows how
important it is for city planning to tell the difference between green spaces and parks
that are useful and easy to get to, especially in hilly places like Guiyang, where the
land makes it even harder for people to get to these spots.

6 Conclusion

In this research, the spatial availability and fairness of Guiyang City Park were
evaluated by using a gravity model and space analysis method. Results show wide
variations in access, with a high degree of availability concentrated in the central core,
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and a particularly low level of accessibility in peripheral and newly developed areas.
The high level of inequality, measured by a substantial Gini coefficient, shows that
the existing park resources do not meet the needs of a significant part of the
population. The general vegetation cover is not enough to assess equitable access to
recreational services. In order to promote more sustainable urban and social justice, it
is essential that future planning prioritise the development of accessible parks and
improve transport connections in underserved, high-demand suburbs.

References

1 Liang Y, Liu Z, Hong G, et al. Research on the measurement of park green space spatial
accessibility from a hierarchical perspective: A case study of the central urban area of
Suzhou. Journal of Suzhou University of Science and Technology (Engineering and
Technology Edition), 2025, 38(2): 62-70. DOI:
https://doi.org/10.12169/zgcsly.2024.12.12.0001.

.

2 Chen X, Deng Y, He J, Han M, Liu Y, Wu X, Zhen Z. Park service blind areas and
optimization layout in Taiyuan City based on supply and demand equilibrium. Chinese
Journal of Applied Ecology, 2023, 34(10): 2739-2746. Available at:
https://dianda.cqvip.com/Qikan/Article/Detail?id=00002FCFK9987JP0MLD85JP1MFR.

.

3 Lian B, Lu M. Research on accessibility and equity of urban waterfront space: A case
study of Jinshui District in Zhengzhou City. Journal of Green Science and Technology,
2025, 27(3): 38-44, 50. Available at:
https://zlxb.zafu.edu.cn/article/id/64f6e589-9e8e-44a2-9877-e93fc2091110.

.

4 Wu Y, Xiao Y, Wang S, Xin Y, Cai J. Chengdu: Evaluation of spatial equity in the
allocation of urban park green spaces. Beijing Planning Review, 2025(3): 77-80. Available
at: https://zglyjj.nefu.edu.cn/article/doi/10.13691/j.cnki.cn23-1539/f.2025.06.003.

.

5 Meng W, Zhao W, Wu S. Spatial layout and accessibility analysis of primary school
educational resources in Jiaozuo urban area. Journal of Capital Normal University (Natural
Science Edition), 2025, 46(5): 65-71, 82. DOI:
https://doi.org/10.19789/j.1004-9398.2025.05.009.

.

6 Cui Z. Research on accessibility of urban parks in Gongshu District based on GIS. Modern
Horticulture, 2025, 48(23): 43-47. Available at:
https://www.xdyyzzs.com/xdyyzzs/content/?793.html=.

.

7 Jing Y, Pan S, Li B, Li F, Wang M. Evaluation of accessibility and equity of urban park
green spaces in Taiyuan based on quality heterogeneity. Journal of Beijing Forestry
University, 2025, 47(9): 129-142. DOI: https://doi.org/10.12171/j.1000-1522.20240167.

.

8 Gao Y, Wu B, Xie Q, Zhang Y, Fan L. Equity of park green space for the elderly based on
multiple travel modes: A case study of the central urban area of Zhanjiang City,
Guangdong Province. Areal Research and Development, 2025, 44(1): 93-99. Available at:
https://ir.bjut.edu.cn/item/432207.

.

9 Zhang X, Li Y. Evaluation of Spatial Accessibility of Hierarchical Medical Facilities in
Central Urban Area of Guiyangyl. Geospatial Information 2023,21(08):112-116. DOl:
10.3969/i.issn.1672-4623.2023.08.02.

.

10 Wang S, Wang M, Liu Y. Access to urban parks: Comparing spatial accessibility measures
using three GIS-based approaches. Computers, Environment and Urban Systems, 2021,
90: 101713. DOI: https://doi.org/10.1016/j.compenvurbsys.2021.101713..

.



            875Analysis of Spatial Accessibility and Equity of Urban Parks in … 

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 3.0 International License (http://creativecommons.org/licenses/by-nc/3.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.
        The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.

http://creativecommons.org/licenses/by-nc/3.0/

	Analysis of Spatial Accessibility and Equity of Urban Parks in Guiyang



