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Public parks are closely linked to citizens’ lives and can provide significant social 

and ecological benefits. Urban residents’ ability to conveniently and equitably enjoy the 

services of urban parks and recreational facilities and whether such public parks’ 

accessibility favors vulnerable groups are key considerations of environmental justice, 

urban sustainable development, and social equity.  

This paper examines accessibility of active parks and passive parks and then 

evaluates their social functions through the equity assessment of public parks in 

Alachua County by means of GIS, SPSS, and GeoDA. The major vulnerable groups are 

youth, the elderly, non-Whites, low-educated residents, and low-income residents. The 

Mann-Whitney U test is adapted to evaluate the ethnic and socioeconomic differences 

between high-access and low-access areas. The Bivariate LISA method is also used to 

analyze the spatial clustering patterns between the distribution of vulnerable groups and 

the accessibility of public parks. Results indicate that the service supply of public parks 

has not been skewed toward vulnerable groups. The results of the assessment provide 

an important foundation and reference that urban planners can use to design a more 
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rational layout of urban parks and recreational facilities, which would help residents in 

Alachua County have better and more equitable access to such areas.  
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CHAPTER 1 
INTRODUCTION 

1.1 Research Background  

Urban public parks are an indispensable element of urban ecological 

environments and are also important for realizing that sustainable urban development 

has significant functions such as protecting biodiversity; easing urban residents’ work 

pressures; and providing leisure and entertainment (Wolf, 2003). Parks are part of the 

“natural service system”, and ensuring that residents can easily enjoy parks and 

recreational facilities is one of the primary norms of urban modernization. However, the 

construction of urban public parks has been guided by core indicators such as the per 

capita public green area and green coverage ratio. Although grasping the quantitative 

characteristics of urban green space is generally helpful, merely understanding the per 

capita area of public green space in isolation is not enough (Van Herzele & Wiedemann, 

2003). Whether urban residents can conveniently and equitably enjoy the services of 

urban parks and recreational facilities is an important indicator of environmental justice, 

urban sustainable development, and social equity (Dominski, 1992; Roseland, 1997). 

Accessibility of parks and recreational facilities is the best embodiment of the 

fairness and equity of sharing such resources. Policymakers need to learn more about 

the division and use of public parks at all levels of society to see whether those who 

enjoy maximum use of public green space include those who need it most. All citizens 

should be equally able to reach public places, and public institutions should provide 

services fairly to community citizens. The supply of public parks and recreational 

facilities as public goods should reflect the ideas of equity and efficiency; equity refers to 

the provision of services for various social groups, and efficiency refers to the provision 
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of services for those who really need them. Social equity is an important social 

responsibility for every professional who operates parks and recreational facilities. 

Therefore, when evaluating the equity and efficiency of public parks, I need to consider 

spatial layouts; accessibility to residents; actual populations covered by park services; 

and socioeconomic attributes of population coverage—such as economic, race, religion, 

sex, and age factors (Talen, 1997). 

1.2 Research Objectives 

This paper has three main objectives:  

1. To analyze the accessibility of public parks in Alachua County, and the more 
concrete accessibility assessment would be based on the classification of public 
parks. Solving the first problem can figure out the numbers of public parks that 
residents living in different spatial locations can enjoy, explaining their spatial 
interactions with the green space.  

2. To analyze whether census tracts with high proportion of vulnerable groups like 
minorities and low socioeconomic status groups have high accessibility of public 
parks, that is whether social equity exists. Addressing the second problem can 
help to understand the racial and socio-economic differences between high-
access and low-access areas to obtain whether the service supply of public 
parks has been skewed toward vulnerable groups to achieve social equity. 

3. To analyze the spatial patterns between the accessibility of public parks and the 
spatial distribution of vulnerable groups, and whether the spatial layout of public 
parks is consistent with the demand distribution of vulnerable groups. Solving the 
third problem would help to identify areas with low park accessibility and a high 
proportion of vulnerable groups from the spatial level which should be targeted 
as priority areas for optimization of park layout. 

This paper is organized into six chapters. Chapter 1 presents the research 

background and research objectives. Chapter 2 presents a literature review based on 

current studies about public parks, accessibility measurements of public parks, and 

social equity assessment of public parks. Chapter 3 presents the study area and data 

sources. Chapter 4 measures the accessibility of active parks and passive parks. 
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Chapter 5 analyzes the equity of spatial distribution of public parks and Chapter 6 

presents the conclusion. 
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CHAPTER 2 
LITERATURE REVIEW 

2.1 Definition of Local Parks and Recreational Facilities 

Webber believed that the urban green space has the value of protection of 

natural resources. It reflects the historical and cultural value and embodies the 

comprehensive value that integrates landscape appreciation with leisure and 

entertainment (Webber, 1963). The Polish scholar Ostrowski defined open space as " 

not only space that is open, closed, and lacking constraints, but also publicly accessible 

space that serve the public, including parks and green space" (Ostrowski, 1975). 

Cordell et al. defined public open space as “managed open space” and accessible to 

the public, even if there may be temporary use restrictions, including various publicly 

available space such as parks, gardens, sports venues, etc. (Cordell & Green, 2002). 

Byrne et al. defined public parks as "a part of urban open space with a large number of 

plants that directly or indirectly provide health, safety, comfort, happiness and aesthetics 

for urban residents" (Byrne & Wolch, 2009). 

In summary, urban parks all emphasize the natural features within the urban 

background, that is, they are all space for maintaining, restoring or creating natural 

landscapes. Many scholars further differentiate urban parks into public parks and 

private parks according to their specific ownership and usage rights. Private parks are 

attributed to individuals, whose use is restricted unless they are allowed by the owner, 

such as courtyards and private gardens in private houses. Correspondingly, public 

parks as public infrastructure can be freely used by the public. They mainly include 

natural green space with dense vegetation, such as forests, botanic gardens, etc. and 

artificially modified green space (Wolch & Byrne, 2014; Yao & Liu, 2014). 
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2.2 The Function of Public Parks 

Valuing equity and universal accessibility of public parks and recreational 

facilities has many benefits, including promotion of community cohesion; improvement 

of mental and physical health; reduction in crime; and growth of economic profit. 

For promotion of community cohesion, where parks and recreational services are 

abundant, residents have strong place attachment to the communities. Based on the 

community studies across the United States, the physical beauty, networking 

opportunities and openness of the community affected greatly the creation of emotional 

bonds within the community and the communities with greatest cohesion had the 

highest GDP (Kresl, 2013). The term human network created by urbanist Jane Jacobs 

are reinforced in some communities by parks and recreational facilities which offer 

chances for people across all age groups and from all walks of life to interact, learn, and 

understand. Through the interaction in the safe open space, community cohesion would 

be improved, and all kinds of antisocial behavior would be away from the “know-your-

neighbor” community which cuts down the costs of fire, police and rehabilitation (Harnik 

& Crompton, 2014; Jacobs, 1961). Numerous studies have shown that the more social 

networks of neighborhoods have, the more secure the community is. Any activities and 

open places that could promote community ties would add value to the neighborhood 

and extend to the city (Harnik & Welle, 2009). 

For improvement of mental and physical health, the recreational environment like 

parks could support physical activity in the free time and help to reduce chronic 

diseases rate in such vulnerable groups, especially youth and the elderly (Sallis & Kerr, 

2007). The physical factor living near parks was consistent with high level of physical 

activity (Humpe & Leslie, 2002). The less access to recreation facilities for some lower-



 

18 

income groups would likely result in decreased physical activities and increased obesity 

(Gordon-Larsen, 2006). Communities with more parks and organized park program 

would raise the usage of parks and increase physical activity (Mowen, 2010). Based on 

a study conducted on residents of Wilmington, over 15,498 Wilmingtonians took part in 

parks actively to upgrade their physical quality in 2008. The Parks Health Benefits 

Calculator computed the medical care cost savings due to their park usage which 

changed into increased physical activity and resulted in economic savings and saved 

$4,322,000 in total (Harnik & Welle, 2009). Another research showed that about 16,500 

adult residents in the City of Plano using its parks and recreation facilities to participate 

in physical activity acquired a number of health benefits, bringing an annual medical 

cost savings of $21.2 million (Bowen & Parry2015). 

For reduction in crime, well-organized parks with recreation services and healthy 

program would help to create an active and healthy atmosphere in communities which 

would bright about a reduction in crimes and injurious activities. The Summer Night 

Lights program, undertaken by GRYD, which focus on increasing community resiliency 

and reducing gang violence, kept parks open at night and provided free food 

distribution. The program in its sixth year has already cut down 73% gang-related 

crimes near those parks and 85% assaults (Dunworth, 2010). 

For growth of economic profit, parks with trails and open space can raise the 

value of nearby house since people who want to live near those facilities willing to pay 

more. And the rise in property value would bring about the increased property tax 

receipts and the transfer tax, which provide direct income to the city’s treasury. The 

parks can also attract visitors to generate direct visitor spending and sales tax receipts 
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from spending by tourists (Harnik & Crompton, 2014; Fausold & Lilieholm, 1999). A 

research conducted in Long Island and New York showed that parks in that region bring 

about the economic benefit of $2.74 billion annually (Crompton, 2001). A study 

conducted in Plano indicated that the parks increased the value of nearby homes by 

$337 million and brought about property tax revenues by $6.08 million a year 

(Crompton, 2001). 

2.3 Accessibility of Public Parks and Recreational Facilities 

2.3.1 Concept of Accessibility 

Accessibility, as an index reflecting the cost of transportation, first appeared in 

the field of transportation research. In 19th century, Von Thünen regarded the 

transportation cost as an indispensable aspect of the determinants of costs of location 

model reflected on agricultural location theory (Von Thünen, 1966). Until 1959, the 

connotation of accessibility was formally proposed for the first time. Hansen defined it 

as the size of the opportunity for each node to interact with each other in the 

transportation network. Since that beginning, the researches about accessibility of 

public resources gradually deepened into the studies of urban planning, urban 

transportation planning and other regional and spatial researches. 

Dalvi and Martin further added the objects involved in accessibility and the ways 

to access target and expressed the accessibility as “the degree of difficulty of accessing 

a certain facility from a certain place based on a given mode of transportation” (Dalvi & 

Martin,1976). Allen and Maćkiewicz have defined accessibility as the degree of difficulty 

in overcoming spatial barriers, that is, the smaller spatial barriers the better accessibility, 

and vice versa (Allen, 1993; Maćkiewicz & Ratajczak, 1996). Morris et al. also believed 

that accessibility reflected the amount of opportunities to get close to target within a unit 
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of time (Morris & Dumble, 1979). Shen defined the potential of spatial interaction as 

accessibility, that is, the magnitude of mutual interaction between two points in space is 

characterized as accessibility (Shen, 1998).  

Briefly, accessibility reflects the amount of resistance that users need to 

overcome to reach the location of a given facility from their location. The actual research 

and application analyzed the source of resistance and measured the magnitude of 

resistance from four perspectives such as land use, traffic, time, and individual. These 

four aspects interacted and jointly determined the accessibility (Geurs & Van, 2004). 

The perspective of land use mainly includes three aspects: 1) the quantity, quality and 

spatial layout of facilities; 2) the location of the users (such as the distribution of 

residential area); 3) the series of competitions caused by the unbalanced pattern 

between facilities’ supply and users’ demand. The traffic aspect reflects all the 

transportation costs that users spend on a given transportation system between the two 

places, including transportation time and expenses. The time perspective reflects the 

time constraints, such as opening hours of facilities. Personal perspectives reflect the 

individual's need for access to facilities (depending on age, income, education level, 

etc.) and the physical and economic capabilities they possess. In summary, accessibility 

is a complex concept of three dimensions covering time, space, and social factors. It 

includes not only the objective level, which measures the degree of convenience in 

transportation between points, but also implies the subjective (psychological) level, that 

is, the subjective choice of priority for a certain point decided by individual’s willingness 

and ability. 
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As for researches on the accessibility of green space, Nicholls (2001) conducted 

comparative analysis of the accessibility and equity of parks based on different ways of 

travel. The combination of GIS technology and economic data was extended to the 

evaluation of urban public service facilities’ accessibility. Subsequently, studies about 

the impact of public parks’ accessibility on residents' health, quality of life and lifestyle 

has gradually increased (Fors, 2015; Wolch, 2011; Khotdee, 2012; Neutens, 2015). 

So, the accessibility of public parks is suggested as the degree of difficulty from 

any point in the space to public parks. Greater spatial resistance to a certain point 

indicate poorer accessibility, and vice versa. From the perspective of time, the 

interaction of two points is mainly achieved through the transport system. Time is the 

most important resistance factor, so time cost is an important aspect that reflects 

accessibility. From the perspective of social value, higher accessibility will help improve 

the satisfaction of use of public facilities and the attractiveness of urban landscapes. 

The evaluation of public parks’ accessibility must have three elements, namely, the 

starting point (residential area), the transportation system used to access the end point, 

and the destination (public parks). 

2.3.2 Relationship between Accessibility and Equity of Public Facilities 

The accessibility of public parks is concerned with the social equity of public 

resource allocation. Applying accessibility of public facilities visually described the 

geographical differences in public service allocation, reflecting the equity associated 

with access to public parks, thereby identifying areas that should be taken care of in the 

absence of appropriate public facilities (Gu & Yi, 2010). Therefore, among methods of 

evaluating spatial equity, accessibility was the most widely used and effective tool for 
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revealing the inequity of the spatial layout of public facilities (Talen, 1998; Tsou & 

Chang, 2005). 

Delmelle and Casas found that the bus rapid transit-based accessibility was 

associated with the socioeconomic status of the residents in Cali, Colombia. The 

residents of the middle-income class were the largest beneficiary of bus rapid transit-

based accessibility while the residence of highest income and lowest income level had 

relatively low accessibility (Delmelle & Casas, 2012). Talen used the data of Pueblo and 

Macon, Colorado to comprehensively analyze the differences of social equity of urban 

park distribution in these two cities through the correlation between accessibility of 

public parks and selected socioeconomic factors (Talen,1997). Lotfi and Koohsari used 

buffer analysis and Boolean operations to study the accessibility of parks, schools and 

shops and then found that there was an inconsistent spatial relationship between 

distribution of facility and beneficiary populations (Lotfi & Koohsari, 2009). Through 

questionnaire survey, Erkip comprehensively evaluated the accessibility and equity of 

Ankara Park by using the number of parks, population distribution, travel time and 

accessibility as indicators. Results showed the equity of park distribution should depend 

on the needs of different social groups (Erkip, 1997). 

2.3.3 The Method of Measuring the Accessibility 

Studies about accessibility of public parks is mainly divided into qualitative 

analysis and quantitative analysis. Qualitative analysis mainly analyzes the factors that 

hinder accessibility in certain types of parks, but qualitative description cannot obtain 

quantitative indicators. While quantitative analysis is mainly based on statistical analysis 

and GIS spatial analysis. The statistical analysis refers to obtaining data through 

sociological methods such as questionnaires, interviews, and on-site observations, and 



 

23 

then uses mathematical statistics to summarize resistance factors and evaluation 

criteria for accessibility (Nicholls & Shafer, 2001). GIS spatial analysis is a 

comprehensive information technology system supported by computer network system, 

which collects, stores, retrieves, analyzes and displays geographic information, and 

uses its analysis module to collect and edit spatial information about public parks to 

measure their usage level. The GIS-based analysis is relatively simple and accurate 

compared with the statistical analysis. Currently, the GIS-based methods applied to 

accessibility assessment mainly include: Nearest neighbor distance method (Kessel, 

2009), Buffer analysis method (Potestio, 2009; Richardson, 2010), Network analysis 

method (Comber, 2008), Cost-distance model method (Jobe, 2009), Potential model 

method (Geertman & Ritsema, 1995), and Two-step Floating Catchment Area method 

(2SFCA) (Luo & Qi, 2009; Dai, 2011). 

2.3.3.1 Nearest neighbor distance method 

The nearest neighbor distance method calculates the shortest distance between 

the location of residents and the nearby green space to get the accessibility, where the 

residential area and the green space are abstracted as points. This evaluation method 

intuitively reflected the behavior of residents choosing the nearest park or recreational 

facility for recreational activities (Talen & Anselin, 1998). The nearest neighbor distance 

method mainly relied on data analysis for the calculation of accessibility, which is not an 

intuitive spatial analysis and then relatively difficult to handle the optimization of the 

spatial layout of parks and recreational facilities. Although it is possible to find a 

residential area that lacks services of public parks, it is difficult to answer the question of 

where the newly park can be built to achieve the maximum efficiency of service and the 

evaluation error is large (Apparicio, 2008). 
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2.3.3.2 Buffer analysis method 

The buffer analysis model creates the service radius of public parks, which is the 

equal distance from the edge of the nearest parks. Urban residents within the buffer 

zone can easily and conveniently access parks and recreational facilities, while urban 

residents outside the buffer zone are considered to be unable to access. The principle 

and nature of calculation are consistent with the nearest neighbor distance method. The 

advantage of this method is that the calculation is simple and easy to operate in the 

planning, but it gives no considerations to the influence of road network and other 

influencing factors different from the actual situation. Both the buffer analysis method 

and the nearest neighbor distance method ignore obstacles in the process of accessing 

to destination, and it is easy to overestimate the accessibility of public facilities (Nicholls 

& Shafer, 2001). 

2.3.3.3 Network analysis method 

The network analysis model employs the actual road network and constructs a 

networked model in the GIS. The advantage of such method is the use of actual traffic 

network which can calculate vector data fully reflecting the accessibility of public 

facilities. The network analysis method can simulate user's actual usage and actual 

paths. It can not only analyze the actual traffic conditions and capacity, but also can 

identify spatial obstacles, which is also the fundamental differences compared with 

other methods (Comber, 2008). 

2.3.3.4 Cost-distance model method 

The cost-resistance model mainly studies the impact of roads and other different 

types of land use on individual movement speeds. The model reflects the obstacles that 

residents need to overcome in the process of horizontal movement of residents to reach 
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urban parks. Generally, distance, time and cost are used as evaluation indicators. This 

method can more intuitively reflect the transportation cost of residents in the process of 

movement. However, this method does not take into account factors such as the 

population distribution, the attractiveness of different categories of green space and the 

different modes of transportation used in the movement. Therefore, it cannot fully reflect 

the efficiency and equity in the use of urban green space (Jobe, 2009). 

2.3.3.5 Potential model method 

The potential model means that the potential between two points of travel is 

proportional to the traffic potential of the starting point and to traffic attraction potential of 

arrival point and is inversely proportional to nth power of the traffic distance or time 

between points. The advantage of this method is to consider attractive interaction 

between arrival point and starting point in the analysis of accessibility which 

incorporates the attraction into the calculation (Ma & Cao, 2006). However, the overall 

model is much complex with different modeling methods, that is, under different 

conditions, their calculation results have different meanings, and most of them are 

dimensionless constants. Therefore, the meaning of the calculated constant cannot be 

judged correctly, effectively and intuitively (Geertman & Ritsema, 1995). 

2.3.3.6 Two-step Floating Catchment Area method (2SFCA) 

The 2SFCA method was first proposed by Luo et al. (2003) for the measurement 

of accessibility of medical facilities, which has become an important paradigm for 

researches about health care accessibility and has been applied by many scholars. For 

example, Cervigni et al. (2008) calculated the spatial accessibility of pediatric services 

by using the 2SFCA method. Since this method overcomes the limitation of the 

boundary of administrative region and is intuitive and easy to operate, it is widely used 
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in the researches about accessibility of public facilities. It is assumed that the 

accessibility is equal within a certain search radius and does not conform to the law that 

accessibility decreases with distance actually. Later, researchers included Luo (2006) 

have proposed the improvement on this method.  

Based on the same theoretical framework, the gravity model and the 2SFCA 

method all take into consideration the influence of the supply scale, demand scale and 

resistance between supply and demand (Luo et al., 2003). While their differences lie in 

the treatment of distance factors: The former uses the continuous distance attenuation 

function, which takes into account the characteristics of attenuation of facilities’ service 

capacity with distance, but does not limit the effective search radius of the facility; and 

the 2SFCA method uses the dichotomy method to deal with distance attenuation, for 

example the accessibility within the search radius threshold is the same, but it is 

completely unreachable beyond the search radius. 

2.3.3.7 Selection of method to measure the accessibility 

Each method of calculation of accessibility has its own advantages and 

disadvantages. For example, the buffer analysis method and nearest neighbor distance 

method are relatively simple since both methods adopt Euclidean distance which is 

quite different from residents' actual travel routes and ultimately overestimates the 

accessibility of green space. The potential model method calculates the mutual 

attraction between the green space and the starting point, but still uses the Euclidean 

distance to represent the distance. In addition, the modeling method and parameter 

setting of this method are complex which result in difficulties in interpreting the results. 

The network analysis method on the basis of actual road network and actual park 

entrance can relatively accurately assess the accessibility of green space. The 
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calculation results are relatively true and reliable, but the detailed traffic network data is 

not easy to obtain. Among all accessibility evaluation methods, 2SFCA is the most 

widely used with comprehensive factors and solid theoretical foundation. 2SFCA 

benefits from the ideas of two-step floating catchment, which is easy to understand and 

have stronger operability and provides a viable basic framework for various possible 

extensions (McGrail et al, 2009). Based on the above advantages of 2SFCA, this paper 

uses this method to evaluate the accessibility of public parks. 

2.4 Social Equity associated with Access to Local Parks 

2.4.1 The Concept and Characteristics of Equity in Urban Geography 

The term equity was first seen in the social sciences. However, in the study of urban 

geography, the ideas of equity are associated with the rationality of spatial layout of 

public services or public resources. “Inequity means that the distribution of public 

services or facilities has institutional and systemic discrimination against certain special 

groups, but it is difficult to define equity” (Smith,1994). For this reason, the interpretation 

and evaluation methods of equity of public resource allocation are endless and diverse, 

and generally show the continuous improvement over time with the improvement of 

people's level of knowledge and technology and the development of society. It has 

experienced four stages: “territorial equality, locational equity, spatial equity and social 

equity” (Ma, 2016). 

2.4.1.1 Territorial equality 

The social movements of the 1960s and 1970s triggered concerns about urban 

rights and social justice. These social movements inspired the research boom of social 

justice. At this stage, western governments have established a sound social welfare 

system to achieve social security for all. The issue of equity was based on equal 
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distribution, emphasizing that the per capita public services enjoyed by residents in 

different regions should be equal (Rich, 1979). Bleddyn Davies proposed the concept of 

“territorial justice” and considered that public resources should be equally distributed in 

geospatial space (Davies, 1970). Territorial justice and spatial equality are the core 

concepts at this stage, focusing on whether the per capita public services are equal, 

regardless of human needs, the actual spatial layout of facilities and service benefits. 

2.4.1.2 Locational equity 

In the 1980s, since the welfare models was too costly and inefficient, western 

countries focused on efficiency of public service. Correspondingly, at this stage the 

locational equity emphasized the service benefits and focused on quantity of facilities 

allocation. Locational equity means fairness and equality in public resources allocation. 

Wicks and Crompton proposed four sub-concepts including “equality, need, market, and 

demand to describe the equity of the delivery of park services”, and defined the 

locational equity of public services. The provision of public services should meet the 

minimum demand level with the same opportunity and without sacrificing public service 

benefits (Wicks & Crompton, 1986). The concept of locational equity basically follows 

the ideas of equal distribution but proposes the minimum demand standard and the 

ideas of properly considering the efficiency of public services. 

2.4.1.3 Spatial equity 

Spatial equity refers to the development of traditional “equality”, which measures 

the size of residents' accessibility to public resources, emphasizing the equal 

opportunity to access to public parks regardless of where residents live. It considered 

that “all residents should be treated equally regardless of where they live”. Emphasis is 
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placed on equally spatial separation or spatial proximity of residents from public facilities 

(Talen, 1998; Smith,1994; Kinman, 1999; Ogryczak, 2000). 

Compared with the previous stage, spatial equity research mainly shows two 

major advances: (1) Evaluation method: GIS technology is used to quantitatively 

calculate the actual distance between the user's geographic unit and the public facility 

and the equity assessment is represented by the accessibility hierarchical map; (2) The 

evaluation scale: the evaluation unit is reduced from larger administrative district to 

neighborhood level, making the equity research more micro and accurate. However, this 

stage of spatial equity explores the issue of the equality of “uniform space” and “uniform 

people” based on the minimum standard, that is, despite the differentiation of social 

space and differentiation of social groups. The actual needs of different target groups 

such as children and ethnic minorities, will be neglected because of the homogenization 

process, which corresponds to the long-standing equality. 

2.4.1.4 Social equity 

From the 20 century, western academic circles questioned the loss of equity on 

account of paying too much attention to market and efficiency and raised the 

importance of civil rights and humanism in public service. Therefore, the social equity is 

proposed in the context of social spatial differentiation, which take public facilities and 

user characteristics into consideration that means the distribution of public facilities 

should consider different regions, different economic, ethnic and political groups (Omer, 

2006). Thompson proposed that allocation should consider the characteristics of various 

social groups, that is, the equity issue of public services should consider the 

characteristics of users, and the results of evaluating equity should be based on who 

gets what and not where can get what (Thompson, 2002). The social equity shifts from 
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“equity of space” to “equity of human” to meet the needs of different users, focusing on 

equality and fairness among different social groups, emphasizing the reverse inequality 

of opportunities for different economic, ethnic and political groups to achieve equal 

access to public resources (Lineberry, 1977). Social equity combines the spatial 

distribution characteristics of public resources and the demand of users, emphasizes 

on-demand distribution, and gives certain care and preferential treatment to vulnerable 

groups. It is a relative fairness--"Equity". 

The issue of social equity is based on the assumption that social unfairness exits: 

there are racial polarization and injustice in the public services allocation, and this 

inequity tends to be distributed in the lower classes (Smith, 1994). For example, parks 

cluster in proximity to high-income neighborhoods, dominant racial groups (Abercrombie 

et al., 2008) and people with high socioeconomic status (Wolch et al., 2005; Lindsey et 

al., 2001). Therefore, Talen proposed that the degree of rationality of facility layout 

should be based on the different needs of the public. The fundamental point is to reduce 

the inequality of facilities supply caused by hierarchical differentiation and maximize the 

consideration of needs of low-income people (Talen & Anselin, 1998). 

The Figure 2-1 illustrates the relationship between equality equity and social 

equity. Equality equity doesn’t mean egalitarianism, nor does it represent a commitment 

to social equity. It is unreasonable to regard citizens of different social groups as having 

equal needs for parks because citizens do not have the same starting line with the 

same characteristics and attributes. Therefore, equal opportunity has nothing to do with 

social equity. Even if the distribution of public resources themselves is equal, it can 
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make those who have higher incomes, higher education, and higher socioeconomic 

status win over vulnerable groups (Wicks & Crompton, 1986). 

2.4.1.5 Social equity of public parks distribution  

In its early stages, the equity associated with urban green space is affected by 

equality policies. Generally, equity assessments of public parks are evaluated by per 

capita public green space; this is the so-called territorial equality stage. The evaluation 

method reflects quantity equity but ignores spatial equity. With the advent of the 

accessibility model, the limitations of equity assessment of urban green space were 

broken, and equity research about public green space entered the stage of spatial 

equity. Currently, based on spatial equity and differences among social groups, we have 

entered the social equity stage; the ultimate goal is to narrow the gap caused by social 

differentiation. Therefore, we should pay attention to the fourth type of equity: social 

equity. While meeting the public’s varying needs, we must also protect and compensate 

vulnerable groups so that social resources can be enjoyed equally by people of all 

walks of life.  

Defining social equity as giving more opportunities to disadvantaged groups so 

that vulnerable groups can have better access to public parks may cause controversy 

among the wealthy; they pay more taxes and contribute more to the construction of 

public facilities. However, it is precisely because the wealthy occupy more social 

resources and enjoy a higher socioeconomic status than disadvantaged groups do that 

more urgent work should focus on improving conditions for vulnerable populations in 

order to reduce such disparities. Furthermore, because they have higher socioeconomic 

statuses, wealthier social groups are better able to enjoy the services of private parks 

and golf courses; wealthier groups can spend more time and money on visiting passive 
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parks in rural areas. Therefore, vulnerable groups who do not have the conditions to 

enjoy the services of private parks should have better access to public parks. 

In summary, the concept of social equity considers the capabilities and needs 

among social groups and advocates that when such capabilities and needs differ, the 

distribution of public parks should be skewed toward disadvantaged groups. The explicit 

aim of ensuring equality of outcomes in a particular sphere can justify inequality and 

unequal treatment. For example, unequal inputs of public service can compensate for 

existing low levels of health, particular local hazards, or other criteria of need. 

2.4.2 Environmental Justice and Social Equity in Urban Green Space 

For a long time, environmental justice focused on the inequity problem that 

people exposed to harmful natural elements like air pollution, water safety, garbage 

disposal sites and so on. Currently, environmental health has incorporated the living 

environments or artificial built environments (Sallis et al., 2006). Scholars have 

expanded their research on environmental justice to explore the distribution of 

architectural environmental elements, including urban public green space. Boone 

believed that equity is the high level of environmental justice considering socioeconomic 

factors such as demand, choice and value (Boone et al., 2009). So, the core concern of 

public parks is their social equity of spatial distribution. The spatial distribution of public 

parks should meet the different demands of different social groups in consideration of 

their socioeconomic status, ethnicity, age and gender (Byrne, 2009 Lineberry, 1977). 

Vulnerable residents need better accessibility of public services (Harvey, 1973). 

Due to different research objects, analysis methods, research areas and 

evaluation indicators in different studies, the results of equity assessment of urban 

green space are not the same. It is believed that the distribution of public parks is not 
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always equal, and their accessibility is often associated with economic income, 

ethnicity, age, gender, political rights, and other factors (Byrne et al., 2009; 

McConnachie & Shackleton, 2010). 

Earlier studies have shown that areas with the high percentage of marginalized 

groups have no disadvantage in the spatial distribution of public products like urban 

parks. For instance, Lineberry found poor communities were actually favored in the park 

allocation (Lineberry, 1977). Mladenka and Hill found that public parks were configured 

with no special discrimination for low-income communities (Mladenka et al., 1977). 

However, recent researches do not agree with this "equitable" distribution. Some 

research cases have found that the accessibility of parks or other recreational facilities 

was relatively low in areas with low socioeconomic groups, high proportion of foreign 

races or minorities (Estabrooks & Gyurcsik, 2003; Harris et al., 2015; Powell & 

Chaloupka, 2004). Erkip pointed out that parks and recreational facilities entering 

Ankara depended mainly on the level of income of individuals (Erkip, 1997). Sister and 

so on found Hispanics, non-White, or low-income groups had lower park accessibility in 

the United States (Sister et al., 2010). And accessibility of green space is even worse 

where the proportion of African Americans is higher in Atlanta (Dai, 2011). Pham et al. 

found that in Montreal, accessibility of urban parks was often less in the neighborhoods 

where low-income residents and minorities concentrated (Apparicio et al., 2012).  

Meanwhile, the equity assessment of access to public parks by vulnerable 

groups began to emerge. For example, some studies have investigated the differences 

in distribution of recreational facilities and its relationship with the physical and mental 

health of adolescents (Cutts et al., 2009; Reyes & Morency, 2014; Kabisch & Haase, 
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2014). Maas (2006) pointed out that in large cities, the elderly, adolescents and low-

educated populations were more likely to benefit from the supply of public parks in the 

living environment than general populations.  

Therefore, this paper analyzes accessibility of public parks and recreational 

facilities in Alachua County concerning socioeconomic indicators like economic income, 

ethnicity, age, and gender to indicate whether the distribution of public parks in Alachua 

County has specific discrimination against disadvantaged groups and whether 

accessibility of parks and recreational facilities gives certain care and preferential 

treatment to vulnerable groups to achieve social equity.
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Figure 2-1. The diagrams of the equality and equity.  Adapted from All of Our Children 
Deserve a Chance to Succeed, In Georgia Education Equity Coalition, n.d., 
Retrieved September 29, 2018, from 
http://www.gastandardsequity.com/about/    
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CHAPTER 3 
STUDY AREA AND DATA SOURCE 

3.1 Study Area 

The study area is Alachua County, a county in the U.S. state of Florida. Based on 

the 2010 Census, the estimated 2017 population was 266,944 (US Census Bureau, 

n.p., n.d.). The county seat is Gainesville (National Association of Counties, n.p., n.d.). 

The majority of its population is White, making up almost 70.0% of the total population. 

20.6% of the population is Black; 6.1% of the population is Asian and 9.8% of the 

population is Hispanic or Latino (US Census Bureau, n.p., n.d.). The selection of study 

area is appropriate because of the racial and ethnic structure of Alachua County shown 

in Figure 3-1 and the guiding principle of environmental justice.   

“The guiding principle of environmental justice is that everyone, regardless of 

race, color, national origin or income is entitled to equal protection from environmental 

harms and risks” (United States Environmental Protection Agency, n.p., n.d.). According 

to environmental injustices, minorities were exposed to higher unequal environmental 

risks than other segments of society (Hartley, 1995). For many years, ethnic differences 

have had the bad influence on the lives of the people in Alachua County, Florida. It’s 

important to improve minorities’ conditions by providing them more opportunities to 

reduce these disparities and achieve environmental justice ("Understanding Racial 

Inequity in Alachua County", 2018). 

3.2 Data Source 

3.2.1 Public Parks 

The Data about public parks (total: 160) was acquired from the Alachua County 

Growth Management Office, combined with the GeoPlan Parks and Recreational 
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Facilities Boundaries in Alachua County in 2017 (Figure 3-2). Consistent with previous 

studies, public parks in this paper include natural parks (e.g., boat ramp, multi-use trail, 

preserve and water space), nationhood parks (e.g., community garden, mixed use 

recreation, playground and walking path), state parks, recreational facilities (e.g., bike 

trails, child recreation, museum and sports recreation), and historical preservations 

(e.g., battlefields), because they are main open space of the city where the public can 

access with freedom (Comber et al., 2008; Richardson et al., 2010).  

 “The analysis excluded Golf courses and school playing fields as previous 

research suggested they are not commonly used by the public” (Dai, 2011). The size in 

acres of each public parks is of great significance to the subsequent analysis since it is 

used to represent its capacities (Boone et al., 2009; Harnik, 2004). 

Total area for public parks is 37596.700369 acres and the total population in 

Alachua County is 266,944. So, the per capita park area is 140.84 acres per 1000 

residents. Compared with the basic standard proposed by the NRPA that the provision 

of urban parks should be 10 acres per 1000 residents, Gainesville has adequate supply 

level of public parks. 

3.2.2 Classification of Public Parks into Active Parks and Passive Parks 

Since the equity assessment of public parks is to get a better understanding of 

relationship between the supply of public parks and recreational facilities and the 

demand of vulnerable groups and then to meet the needs of vulnerable groups, 

understanding the different needs of the public for different uses of parks and 

recreational facilities can better adjust the layout of public parks based on different 

demands. Therefore, to delve deeper into accessibility of parks and recreational 
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facilities for different uses and their links to socio-economic characteristics, I need to 

make a simple classification of public parks and recreational facilities. 

Public parks that provide passive and active recreation opportunities are 

important contributions to the Alachua County’s quality of life (County of Alameda Eden 

area general plan, n.p., n.d.). Therefore, the classification of public parks needs to 

consider the active and passive recreation opportunities they provide.  

3.2.2.1 Active parks 

Active parks being closer to our daily lives have the urban features and require 

intensive development. In densely populated urban areas, public parks that provide 

active entertainment often appear as neighborhood parks and are important community 

assets for people. They usually involve team activities, such as playgrounds, stadiums, 

swimming pools, gymnasiums and skate parks. Due to the need of providing more 

recreational facilities to meet the needs of nearby residents, such as child recreation, 

leisure activities, sports recreation, active parks usually involve more management and 

maintenance and higher costs (“Is Palisades Park ‘Passive’ or ‘Active’”, n.d.). So, the 

first category of public parks in this paper would be a total of 106 active parks, including 

neighborhood park and recreational facilities, and so on. The Data about neighborhood 

parks and recreational facilities was selected from the Alachua County Growth 

Management Office, combined with the GeoPlan Parks and Recreational Facilities 

Boundaries in Alachua County in 2017 (Figure 3-3). 

3.2.2.2 Passive parks 

Then the other classification of public parks in this paper is what provides 

passive recreation. Passive parks with low-intensity entertainment usually require very 

little management and can be offered at very low cost. These parks are more of the 
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natural park, emphasizing the open-space aspect and allowing the conservation of 

natural habitats. They are usually on the outskirts of densely populated urban areas and 

involve low levels of development, not necessarily close to people's daily life, as 

residents may choose to spend more time and money on visiting passive parks during a 

longer interval. Passive park officials usually provide only rural picnic areas, boat ramps 

and trails, so visitors can perform “physical activities such as horse riding and mountain 

biking; or sedentary activities such as observing nature, bird watching, painting, 

photography” (“Is Palisades Park ‘Passive’ or ‘Active’”, n.d.). So, the second category of 

public parks in this paper would be a total of 54 passive parks, including natural parks 

and conservation area, and so on. The Data about natural parks and conservation area 

was selected from the Alachua County Growth Management Office, combined with the 

GeoPlan Parks and Recreational Facilities Boundaries in Alachua County in 2017 

(Figure 3-4). 

3.2.3 Population Data at Census Tract 

The related data about population at census tract level was obtained from the 

census 2010 Summary File 1 (US Bureau of Census, 2010a). The total number of 

census tracts in Alachua county is 56. “The census tract is chosen as the analysis unit 

for population distribution, because it is the lowest areal unit used in the current practice 

of Shortage Area designation” (Luo et al., pg. 869, 2003). 

3.2.4 The Representative Point of Census Tracts and Green Space 

When calculating the accessibility of public parks using GIS, I need to figure out 

the centroids that can represent the census tracts and public parks. The related spatial 

distribution information of census tract and block groups were collected from the 2010 

Census TIGER/Line files (US Bureau of Census, 2010b).  
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 “Geographic centroids were utilized to represent public parks, since for some 

open green space, any point along the perimeter can arguably serve as the entry point” 

(Dai, pg. 236, 2011). 

In addition, the population-weighted centroid was used to represent the census 

tract. 

As the population is seldom distributed homogeneously within a census 
tract, the population-weighted centroid instead of the simple geographic 
centroid of a census tract represents the location of population more 
accurately. The population centroid of a tract may be distant from its 
geographic centroid, particularly in rural or peripheral suburban areas 
where tracts are large, and population tends to concentrate in limited 
space. Weighted centroids are computed based on block-level population 
data (Luo et al., pg. 869, 2003). 

𝑋𝑐 =
∑ 𝑃𝑖𝑋𝑖

𝑛𝑐
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∑ 𝑃𝑖
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𝑛𝑐
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(Luo et al., pg. 869, 2003) 

where Xc and Yc are the x and y coordinates of the weighted centroid of a 
census tract c; Xi and Yi are the x and y coordinates of the ith block 
centroid within that census tract; Pi is the population at the ith census 
block within that census tract; and nc is the total number of blocks within 
that census tract (Luo et al., pg. 869, 2003). 

3.2.5 Road Network Data 

This paper used network analysis in ArcGIS to calculate the catchment of 10-min 

driving time for population-weighted centroids of each census tracts and geographic 

centroids of each public parks. According to Esri, “the ArcGIS Network Analyst 

extension makes it possible to model potential travel paths along diverse types of 

networks” (ESRI, n.p., n.d.). This study used the road network data (TIGER/Line files) 

from the US Census Bureau to create network dataset for the Road shapefiles. Since 

the field of drive time was missing in the attribute table of the shapefiles of roads 
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network and it was appropriate in this paper to choose driving time to measure the 

catchment size, the field of driving time (DT) was created by using the formula below. 

DT = (
Road Length

Speed Limit
) ∗ 60 

(3-2) 
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Figure 3-1. Study area and its spatial distribution of Black, Hispanic and Asian 
population 
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Figure 3-2. Public Parks in Alachua County 
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Figure 3-3. Active Parks in Alachua County 
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Figure 3-4. Passive Parks in Alachua County 
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CHAPTER 4 
MEASURING ACCESSIBILITY OF PARKS 

4.1 Analysis of Area Ratio of Public Parks within Different Walking Distance 
Thresholds 

The walking speed of ordinary people is about 5km/h and it takes about 5 

minutes to walk 400 meters. Residents' willingness to visit public parks will decrease as 

travel distance or time cost increase. It was believed that 15 minutes is the longest 

walking time that most people can accept (McCormack, et al., 2010; Willemse, 2013). In 

this paper, 400 meters (5 minutes), 800 meters (10 minutes) and 1200 meters (15 

minutes) are used as walking distance thresholds, and the buffer analysis is used to 

measure the area ratio of public parks within different walking buffer to examine the 

level of coverage of public parks. Specifically, the buffer tool in the ArcGIS is used to 

generate buffers of different radii for the public parks, and then this paper analyzes and 

counts the proportion of the residential area that falls into the public parks’ buffer to the 

total area of residential area. The formula for calculating the service area ratio of public 

parks is: 

Service area ratio of public parks

=
𝑅𝑒𝑠𝑖𝑑𝑒𝑛𝑡𝑖𝑎𝑙 𝑎𝑟𝑒𝑎 𝑤𝑖𝑡ℎ𝑖𝑛 𝑃𝑢𝑏𝑙𝑖𝑐 𝑝𝑎𝑟𝑘𝑠 𝑠𝑒𝑟𝑣𝑖𝑐𝑒 𝑏𝑢𝑓𝑓𝑒𝑟

𝑇𝑜𝑡𝑎𝑙 𝑟𝑒𝑠𝑖𝑑𝑒𝑛𝑡𝑖𝑎𝑙 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑐𝑒𝑛𝑠𝑢𝑠 𝑡𝑟𝑎𝑐𝑡
 

(4-1) 

This ratio uncovers the opportunities of access to public parks for residences in 

each of census tracts. The residential parcels were used in this paper to represent the 

actual living area. The more accurate service area ratio of public green space should 

just consider the proportion of residential area within the public parks service buffer to 

the total residential area of each census tract. 
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As shown in Figure 4-1, Figure 4-2 and Figure 4-3, the service area ratio of 

public parks under different walking distance thresholds, reflects the coverage of public 

parks. And the service area ratio of public parks increases with the increase of walking 

distance threshold. The service area ratio of public parks within the walking distance of 

1200 meters reaches 52.95%, which covers about 52.95% of residential areas. While 

the service area ratio of public parks within the 400-meter walking distance is only 

19.14%, covering only about 19.14% of residential areas shown in Table 4-1. In 

addition, under the three walking distance thresholds, the service area ratio of public 

parks is gradually decreasing from the center of Gainesville, and the service area ratio 

of public parks within Gainesville downtown is the highest to a first approximation, 

followed by the southern region, followed by the eastern region and the outermost area 

in the western side, while the northern area and the west of Gainesville have the lowest 

area ratio of public parks. 

4.2 Evaluation of Public Parks Accessibility based on 2SFCA Method 

The service area ratio of public parks calculated by the buffer analysis can just 

reflect the coverage level of public parks and the opportunities for residents to approach 

public parks, but it does not consider the impact of such factors as the supply of public 

parks, the demand of population and travel resistance (road network constraints) on the 

accessibility of public parks. Based on the previous literature review, 2SFCA is most 

widely used with comprehensive factors and solid theoretical foundation among the 

accessibility evaluation methods. Therefore, this paper calculates the accessibility using 

the 2SFCA method. “The 2SFCA assumes equal accessibility within a catchment and 

green space beyond this catchment was assumed to be inaccessible to the residents 

within it” (Dai, pg. 237, 2011). 
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At the first step, for each green space location j, search all population 
locations (k) that are within a threshold travel time d0 from j, thus 
formulating the catchment for green space location j. Sum up the total 
populations within the catchment for j as the potential users for the green 
space at j (Dai, pg. 237, 2011). 

Equation 4-2 below outlines the provider-to-population ratio (supply ratio) (Rj) of public 

parks. The size of each public parks is divided by population living within that d0 drive 

time catchment. 

Rj =
Sj

∑ Pk𝑘∈{dkj ≤ d0}
 

(4-2) 

Where Pk is the population at location k whose centroid falls into the 

catchment (i.e., dkj ≤ d0) from green space location j; dkj is the travel 

time between population location k and green space location j; Sj is the 
capacity (i.e., size in acres) of green space at j (Dai, pg. 237, 2011). 

At the second step, for each population location i, search all green space l 
within the threshold time d0 from i, thus formulating the catchment for the 
population at i. Sum up total R within the catchment area i to obtain the 
spatial accessibility at population location i as follows (Dai, pg. 237, 2011): 

Ai = ∑ Rl
𝑙∈{dil ≤ d0}

 
(4-3) 

Where l denotes all green spaces within the catchment of population 
location i, and all other notations are the same as equation above. The 
accessibility score (Ai) suggests the amount of green spaces (in acres) for 
every 1000 residents in a neighborhood (Dai, pg. 237, 2011). 

“Choosing the catchment size (d0) is important because it determines whether a 

green space is accessible” (Dai, pg. 237, 2011). The spatial query above about service 

area ratio of public parks within different walking distance thresholds showed that 

92.27% census tracts are beyond the walking buffer of 400 meters. Nearly 83.97% 

census tracts are “beyond the biking threshold (1200 m) used by Richardson et al” 

(2010). “People will certainly travel further than a quarter mile but are likely to drive 

rather than walk” (Dai, pg. 237, 2011; Boone et al., pg. 772, 2009). Therefore, when 



 

49 

deciding the catchment size (d0), it is appropriate in this paper to choose driving time. 

The longer drive time would produce less variation. With reference to Dai's previous 

research, I can find  

a 10-min catchment can reflect the spatial variation in the accessibility of 
public parks. Catchments less than 10 min will result in zero accessibility 
in many census tracts, making it difficult to reveal disparities. Catchments 
larger than 30 min will over-smooth the accessibility, thus concealing the 
variation in accessibility (Dai, pg. 237, 2011).  

Therefore, the following accessibility assessment would choose the 10-min driving time 

as threshold. 

4.2.1 Accessibility of Public Parks  

Using the 2SFCA method, Figure 4-4 shows the accessibility of all public parks. 

Darker colors indicate higher accessibility of public parks within the census tract. The 

eastern area and some areas in downtown Gainesville have the highest accessibility 

levels. The northern and southern regions have the lowest accessibility. 

When public parks are not classified, its accessibility may not have practical 

significance. People may spend more time in specific passive parks—such as Paynes 

Prairie Preserve State Park—for camping, fishing, or horseback riding. Active parks 

may be more important for people's daily lives because people can easily play 

basketball, walk, and enjoy other leisure activities in neighborhood parks or nearby 

recreational facilities. Therefore, public parks should be classified into active parks and 

passive parks, and then accessibility of each should be considered. 

4.2.2 Accessibility of Active Parks 

Using the 2SFCA method based on the 10-min catchment, Figure 4-5 presents 

spatial accessibility of active parks such as neighborhood parks and recreational 

facilities. Darker colors indicate higher accessibility within the census tract. Accessibility 
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of active parks is highest within the downtown and western areas of Gainesville, 

followed by the area around downtown Gainesville, followed by the eastern and 

southwestern regions of Gainesville. The northern, southern, and western regions of 

Gainesville have the lowest accessibility levels. 

4.2.3 Accessibility of Passive Parks 

Using the 2SFCA method based on the 10-min catchment, Figure 4-6 presents 

spatial accessibility of passive parks such as natural parks and conservation areas. 

Darker colors indicate higher accessibility of passive parks within the census tract. The 

spatial accessibility of passive parks is similar to the accessibility of all public parks. The 

eastern area and some other areas within Gainesville have the highest accessibility 

levels. The northern, southern, and western regions all have the lowest accessibility. 
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Table 4-1. Service area ratio of public parks within different walking distance thresholds 

Buffer (walking distance) Area ratio (total) 

400m 19.14% 
800m 25.62% 

1200m 52.95% 
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Figure 4-1. Service area ratio of Public parks within 400m buffer 

 

Figure 4-2. Service area ratio of Public parks within 800m buffer 
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Figure 4-3. Service area ratio of Public parks within 1200m buffer 

 

Figure 4-4. Total accessibility of public parks in Alachua County. 
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Figure 4-5. Spatial accessibility of active parks in Alachua County 

 

Figure 4-6. Spatial accessibility of passive parks in Alachua County
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CHAPTER 5 
EQUITY ANALYSIS 

5.1 Spatial Distribution of Vulnerable Groups 

To optimize the layout of public parks, it is imperative to indentify priority areas 

that need to be optimized. According to the definition of society equity in this paper, the 

accessibility of public parks should be skewed toward the disadvantaged groups. 

Therefore, some census tracts with low park accessibility but a high proportion of 

vulnerable groups should be set to priority areas for optimization.  

In some researches of environmental justice, indicators such as income, living 

conditions, and education level are used to reflect the socio-economic situation of 

residents. People with social and economic disadvantages often face low income (e.g., 

no vehicles available and below the poverty line), low level of education and lack of 

knowledge and skills required for employment, poor living conditions (e.g., rental 

housing) and other disadvantages. The low access to recreation facilities for some 

lower-income groups would likely result in decreased physical activities and increased 

obesity (Gordon-Larsen, 2006). The study by Maas et al. pointed out that in large cities, 

low-educated populations seemed to be able to acquire more benefits from the supply 

of public parks (Maas et al., 2006). 

At the same time, some social justice seminars believed that youth, the elderly 

and no-Whites are potentially vulnerable groups. The elderly is more vulnerable to 

health problems due to their declining body functions. Children with better access to 

parks tend to participate in more physical activity which would reduce the risk of obesity 

(Sanders et al., 2015; Wolch et al., 2011). The elderly living in communities with better 

access to parks tend to participate in more outdoor activities and are less prone to 
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physical and mental illness (Bertram & Rehdanz, 2015; Gong et al., 2014). Boone et al. 

found that Whites could enjoy more public parks within walking distances (Boone et al., 

2009). The areas “led by Latinos, African Americans and Asian-Pacific islanders have 

lower park accessibility” than White-dominated areas in LA (Wolch et al., 2005). 

Therefore, the major vulnerable groups in the equity analysis are youth, the 

elderly, non-whites, low-educated residents, and low-income residents, represented by 

the following seven variables: percent under age 18, percent over age 64, percentage of 

non-Whites, percent below ninth grade, percentage of carless housing units, percent of 

rental housing units and percent below the poverty line. 

Housing tenure as well as the vehicle ownership are used as an indicator for low-

income residents. People who are considered to need high accessibility of public parks 

were non-Whites, low-income residents (presumably those who rent their house and 

have no available vehicles and those below the poverty line), youth and the elderly, and 

low-educated residents. 

5.2 Socioeconomic Factors Regarding High-Access Versus Low-Access Census 
Tracts 

Considering the combination of accessibility and equity can be achieved using 

Mann-Whitney U test, a two-sample statistical test, which involves comparing the 

socioeconomic characteristics of those residents who are considered to have high 

accessibility, with those for whom accessibility is low (Talen, 1997; Nicholls, 2001; Xiao 

et al., 2017). Talen (1997) “compared the socioeconomic characteristics of two groups 

of blocks: blocks with high access versus blocks with low access” in Pueblo and Macon. 

Nicholls (2001) carried out the equity analysis in Bryan using the Mann-Whitney U test. 
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Xiao et al. (2017) tested “whether there is a significant difference in the distribution of 

certain social groups in relation to access to urban parks” by the Mann-Whitney U test.       

Therefore, the equity analysis can figure out whether the spatial layout of public 

parks is equitable or not across vulnerable groups using Mann-Whitney U test. The 

rationality of using the nonparametric Mann-Whitney U test as research method is 

based on the independence of two samples, equal variance and lack of normal 

distribution. The Mann-Whitney U test is utilized to make a comparison between the 

median value of certain socioeconomic variable in census blocks with high accessibility 

and that in census blocks with low accessibility to see if park accessibility favors a 

particular socio-economic group or not. The measuring formula is listed below: 

U1 + U2 = [R1 −
n1(n1 + 1)

2
] + [R2 −

n2(n2 + 1)

2
] = n1n2 

U = U1 + 𝑈2 

Z =
U − 𝑚𝑈

𝛼𝑈

 

(5-1) 

Where, n1 and n2 are each group’s sample size, mU is mean of U and αU is 

standard deviation of U. U1 and U2 are calculated value for sample1 and sample2. R1 

and R2 are sum of adjusted rankings for sample1 and sample2. To calculate the test 

statistic “U” the software summarizes all the ranked values in ascending order from 

separate groups. Both groups are ranked together but ordered in separate groups. This 

test can be used with interval or ratio data when the sample data are not normally 

distributed. The test automatically converts the interval or ratio data to ordinal ranks and 

then calculates the test U statistic. The “NULL HYPOTHESIS” is the distributions of both 

samples are the same, which means they are not significantly different. 
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The equity analysis between the socioeconomic characteristics of vulnerable 

groups and the accessibility of public parks is assessed by the Mann-Whitney U test. 

For example, the test can detect whether the census tract with high aging level enjoys 

better access to public parks than that with low aging level. Setting the average of park 

accessibility value of all census tracts in the study area as the dividing line, all census 

tract was divided into high accessibility groups and low accessibility groups, and then 

the Mann-Whitney U test is used to identify differences in the socioeconomic 

characteristics of vulnerable population between the high-access census tracts and low-

access census tracts. 

Table 5-1 and Table 5-3 contain results of the equity analysis using Mann—

Whitney U test in SPSS. Figure 5-1 describes how I can understand the results of the 

Mann-Whitney U test. First, when a significant difference between two groups, one with 

high park accessibility and the other one with low park accessibility was found (p<0.05), 

it was essential to compare the median value of certain socioeconomic variable with 

high accessibility to that with low accessibility to see if park accessibility favored a 

particular socio-economic group or not, that was equity or inequity. 

When there was no significant difference (p>0.05), results were interpreted as 

implying that those disadvantaged groups had equal opportunities compared to the rest 

of the community. Therefore, equality rather than demand-based equity is obvious. 

Because of the equity definition adopted here, an equitable distribution was put forward 

when the proportion of youth or the elderly, the proportion of minorities, or the 

proportion of low-income residents, is significantly higher within the area with high park 

accessibility than those with low accessibility. 
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5.2.1 Socioeconomic Factors Regarding High-Access Versus Low-Access to 
Active Parks 

As shown in Table 5-1 and Table 5-2, when considering percentage of carless 

households as an indicator, I found a significant difference between two groups, one 

with high park accessibility and the other one with low park accessibility (p < 0.05). The 

median value of that variable within the high-access area was compared to the same 

value within the low-access area; I determined that census tracts with larger 

percentages of carless housing units are more likely to have higher accessibility of 

active parks. Except for carless housing units, I saw no significant difference among 

other social groups regarding active parks’ accessibility levels. 

Therefore, the spatial distribution of active parks takes into account the low-

income groups represented by carless households; to some extent, this reflects social 

equity because carless households have better access to active parks. However, 

accessibility of active parks does not favor youth, elderly, non-White, low-educated, or 

low-income populations. Compared to general populations, these vulnerable groups do 

not enjoy greater access to active parks, which does not reflect social equity. 

5.2.2 Socioeconomic Factors Regarding High-Access Versus Low-Access to 
Passive Parks 

As shown in Table 5-3 and Table 5-4, when considering population under age 18 

and below ninth grade as an indicator, I found a significant difference between two 

groups, one with high park accessibility and the other with low park accessibility (p < 

0.05). The median value of these two variables within high-access areas was compared 

to the value within low-access areas; I determined that census tracts with larger 

percentages of population under age 18 and below ninth grade are more likely to have 

lower accessibility of passive parks. Because these two populations show a higher level 
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of inequity regarding accessibility of passive parks, I must pay greater attention to 

younger and less-educated social groups.  

Except in the case of youth and less-educated populations, the results of equity 

analysis based on accessibility of passive parks show no significant difference among 

social groups. Such results also reveal that accessibility of passive parks is not in favor 

of any vulnerable groups. The spatial distribution of passive parks in Alachua County 

appears to show equality rather than need-based equity. 

One possible reason that passive parks may not be significantly in favor of any 

socioeconomic variable of vulnerable groups is passive parks’ natural attributes—that 

is, the open-space aspect and the preservation of natural habitat. The spatial 

distribution of such passive parks cannot be controlled or changed by human factors. 

Therefore, due to the natural allotment of passive parks, such parks’ spatial layouts 

cannot take the distribution of social groups or vulnerable groups into consideration. 

Therefore, Table 5-1 to Table 5-4 show that comparing socioeconomic 

characteristics of vulnerable groups with high or low accessibility of active parks or 

passive parks reveals very similar results. The spatial distribution of active parks and 

passive parks in Alachua County is biased toward equality rather than demand-based 

equity. Regardless of whether the active park or the passive park is taken into 

consideration, individuals who are elderly, minorities, below the poverty line, or living in 

rental housing units are not particularly well served by public products: urban parks. 

Compared to the rest of the community, the disadvantaged groups receive equal 

opportunities. However, this reveals equality and inequity rather than demand-based 

equity. 
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5.3 Spatial Clustering Pattern of Vulnerable Groups’ Access to Public Parks 

Since the Mann-Whitney U test can only evaluate whether the vulnerable groups 

can enjoy fair service of public parks, it can’t display the spatial matching patterns 

between the distribution of public parks and vulnerable groups. It is impossible to locate 

the unreasonable part of the spatial layout of public parks just through the Mann-

Whitney U test. Therefore, this paper draws on the method of Li et al (2015), using the 

Bivariate LISA (Local Indicators of Spatial Association) to identify the spatial correlation 

between the distribution of vulnerable groups and the distribution of public parks. 

LISA (Local indicators of spatial association) is utilized to figure out whether 

spatial clusters of bivariate variables, accessibility and related socioeconomic 

characteristics is statistically significant or not (Anselin, 1995). The measuring formula is 

shown as follows: 

𝐼𝑖 = (
𝑍𝑖

∑ 𝑍𝑖
2

𝑖

) ∑ 𝑊𝑖𝑗𝑍𝑗

𝑗

 
(5-2) 

Where, 𝑍𝑖 and 𝑍𝑗  is the deviation from average. 𝑊𝑖𝑗 is spatial weight. 

Authentically, the advantage of LISA would be to detect the important spatial patterns of 

association at each location (Anselin, 1995). 

Only a few cases proposed a spatial correlation model of accessibility and socio-

economic characteristics (Talen & Anselin, 1998). Therefore, they proposed LISA was 

the most suitable method for the research goal (Anselin, 1995). The statistically spatial 

association patterns of accessibility and socioeconomic characteristics can be 

established with the help of a software tool, Geoda. To reflect the degree of relevance, 

a LISA Cluster Map was constructed using accessibility and related demographic 

characteristics as variables. 
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The main advantage of the LISA method is the ability to detect significant 

correlation patterns in local regions, including hotspots and outliers. Therefore, this 

paper uses the Bivariate LISA to analyze the spatial correlation patterns between 

vulnerable groups—youth (represented by percent under age 18), the elderly 

(represented by percent over age 64), low-income population (represented by percent 

below the poverty line), low-educated population (represented by percent below ninth 

grade) and minorities (represented by percentage of non-Whites)—and accessibility of 

active parks or passive parks. 

The Bivariate LISA Cluster maps shown from Figure 5-2 to Figure 5-11 

respectively display the spatial correlation between the six socioeconomic indicators 

above and the accessibility of active parks or passive parks through the Bivariate LISA 

measurement in Geoda. “The results of the LISA inferred by local bivariate Moran’s I 

enable dividing the study area into four sub regions corresponding to the clusters and 

outliers”. “The high-high and low-low locations (positive local spatial autocorrelation) 

represent spatial clusters, while the high-low and low-high locations (negative local 

spatial autocorrelation) represent spatial outliers” (Matkan et al., pg.10, 2013). The high-

high sub region (census tract in red) indicates the census tract have high accessibility of 

active parks or passive parks which surrounded by areas with a high percentage of 

vulnerable groups. The low-low sub region (census tract in dark blue) indicates the 

census tract have low accessibility of active parks or passive parks surrounded by areas 

with a low proportion of vulnerable groups. These two kinds of spatial clusters (high-

high sub regions and low-low sub regions) all represent that the proportion of vulnerable 

groups in certain census tract and corresponding public parks’ accessibility are at a 
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relatively consistent level, whether they are higher or lower. However, the high-low sub 

region (census tract in pink) indicates the census tract have high accessibility of active 

parks or passive parks surrounded by areas with a low proportion of vulnerable groups. 

The low-high sub region (census tract in light blue) indicates the census tract have low 

accessibility of active parks or passive parks surrounded by areas with a high proportion 

of vulnerable groups. Unlike the high-high and low-low spatial clusters, the spatial 

outliers (high-low sub regions and low-high sub regions) show that the proportion of 

vulnerable groups in the census tract is inconsistent with public parks’ accessibility. 

Therefore, in order to achieve social equity, that is, to make vulnerable groups enjoy 

more public resources, greater attention should be paid to the low-high sub regions, the 

census tracts with relatively high proportion of vulnerable people and relatively low 

public parks’ accessibility. Meanwhile, only the statistically significant census tracts 

have brightly painted shadows and most of the census tracts within the “not significant” 

category are indicated by light gray. 

5.3.1 Spatial Clustering Pattern of Social Groups’ Access to Active Parks 

The Bivariate LISA maps in Figure 5-2 to Figure 5-6 show the spatial clustering 

patterns between vulnerable groups—youth, the elderly, non-Whites, low-educated 

residents, and low-income residents—and accessibility of active parks. 

Figure 5-2 shows the spatial clustering pattern between youth and the 

accessibility of active parks. The figure also reveals that two census tracts with high 

percentages of youth and high accessibility of active parks are located in the 

southwestern and eastern regions of Gainesville. Above all, attention should focus on 

the low-high subregions—census tracts in light blue. The census tracts have a relatively 

high proportion of youth and a relatively low accessibility of active parks. Census tracts 
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with low accessibility of active parks but a high proportion of the youth population are 

located in the western region of Alachua County; such tracts need to provide a greater 

number of active parks to achieve social equity for adolescents.   

 Figure 5-3 shows the spatial clustering pattern between the elderly and 

accessibility of active parks. This LISA map demonstrates that a majority of the census 

tracts—the light gray sections—indicate no significant relationship between the elderly 

population and accessibility of active parks. The map also reveals that the urban 

planning in Alachua County did not consider proximity to urban parks as a necessary 

living standard for elderly groups. Only two census tracts—shaded in light blue—in the 

northeast of Gainesville have a high presence of elderly groups and low accessibility of 

active parks. In order to achieve social equity for the elderly, these two tracts must 

prioritize improvements in accessibility levels.  

Figure 5-4 shows the spatial clustering pattern between population below the 

poverty line and accessibility of active parks. About eight census tracts—shaded in light 

blue—are located in southwestern areas of Gainesville city. These regions have a high 

percentage of low-income residents and low accessibility of active parks; therefore, the 

region is lacking in parks and dominated by a high percentage of population below the 

poverty line. In order to achieve social equity for low-income groups, the tracts in light 

blue must prioritize improvements in accessibility of active parks. Additionally, many of 

the census tracts in the western region of Alachua County represent the low-low 

subregion—census tracts in dark blue. The region indicates that census tracts with low 

accessibility of active parks are surrounded by low proportions of low-income groups.  
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Figure 5-5 shows the spatial clustering pattern between population with low 

education level and accessibility of active parks. Only two census tracts—shaded in 

light blue—have a high presence of less-educated groups and low accessibility of active 

parks; the areas are located in the northern region of Gainesville and the northeastern 

region of Alachua County, respectively. In order to achieve social equity for the less 

educated, the two tracts must prioritize improvements in accessibility of active parks.  

Figure 5-6 shows the spatial clustering pattern between the non-White social 

group and accessibility of active parks. According to this LISA map, most of the census 

tracts in bright shades are the high-high subregions—census tracts in red—and the low-

low sub regions—census tracts in dark blue. These two kinds of spatial clusters—high-

high and low-low subregions—indicate that in certain censuses, the relationships 

between non-White populations and accessibility of active parks remain at relatively 

consistent levels, whether high or low. 

Table 5-5 summarizes the census tract findings and shows where social equity is 

lacking. Census tracts with a high proportion of vulnerable groups but low accessibility 

should be the priority areas for optimization of park layout. For active parks, the census 

tracts with UAID numbers 449409, 449437, 449440, 449406, 449442, 449439, 448614, 

449407, 449405, 448525, 448574, 448573, 448524, 448572, 448570, 448569, 448523, 

448528, and 449331 all have a high proportion of certain vulnerable groups but low 

accessibility. Among them, the census tracts with UAID 449437, 449440, 449442, and 

449439 should receive our special attention because they demonstrate low accessibility 

of both active parks and passive parks—as well as a high percentage of youth 

population. Additionally, the census tract with UAID 449407 has a high percentage of 
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the elderly population but low accessibility of active parks and passive parks. The 

census tract with UAID 448525 has a high percentage of the low-educated population 

but low accessibility of active parks and passive parks. The census tract with UAID 

449331 has a high percentage of minorities but low accessibility of active parks and 

passive parks. Therefore, urban planning should pay special attention to the demands 

of vulnerable groups living in these census tracts. 

5.3.2 Spatial Clustering Pattern of Social Groups’ Access to Passive Parks 

The Bivariate LISA maps presented from Figure 5-7 to Figure 5-11 show the 

spatial clustering pattern between vulnerable groups—youth, the elderly, non-Whites, 

low-educated residents, and low-income residents—and accessibility of passive parks.  

Figure 5-7 shows the spatial clustering pattern between youth and accessibility of 

passive parks. Many of the census tracts in the western area of Alachua County and 

one in the eastern area of Gainesville are low-high subregions; these tracts are in light 

blue. They indicate that such tracts have low accessibility of passive parks surrounded 

by areas with a high proportion of youth. In order to achieve social equity for 

adolescents, tracts with a high proportion of youth but low accessibility of passive parks 

need to provide more passive parks.   

 Figure 5-8 shows the spatial clustering pattern between the elderly and 

accessibility of passive parks. The LISA map indicates that most of the census tracts—

colored in light gray—show no significant relationship between the elderly and 

accessibility of passive parks; this is the same result that is seen in the elderly 

population’s accessibility of active parks. The map reveals that the proximity of passive 

parks in Alachua County is not considered a necessary living standard for the elderly. 
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The connection between the spatial distribution of the elderly and the accessibility of 

passive parks is not very significant.  

Figure 5-9 shows the spatial clustering pattern between population below the 

poverty line and accessibility of passive parks. About seven census tracts—shaded in 

light blue—in the southern area of Gainesville show a high percentage of low-income 

residents and low accessibility of passive parks; these areas also house a high 

percentage of population below the poverty line and few nearby passive parks. In order 

to achieve social equity for low-income groups, the tracts in light blue must prioritize 

improvements for accessibility of passive parks.  

Figure 5-10 shows the spatial clustering pattern between population with low 

education level and accessibility of passive parks. Only two census tracts—shaded in 

light blue—show a high presence of the less educated and the low accessibility of 

passive parks; these areas are located on the eastern side of Alachua County. In order 

to achieve social equity for the less educated, the two tracts must prioritize 

improvements for accessibility of passive parks. I also found that almost all the census 

tracts are shaded in light gray, indicating no significant relationship between less-

educated social groups and accessibility of passive parks.  

Figure 5-11 shows the spatial clustering pattern between non-Whites and 

accessibility of passive parks. About four census tracts—shaded in light blue—are 

located on the eastern side of Gainesville city and have a high percentage of minorities 

and low accessibility of passive parks. The areas are dominated by a high percentage 

of non-Whites and have few nearby passive parks. In order to achieve social equity for 
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minorities, the tracts in light blue must prioritize improvements for accessibility of 

passive parks. 

Table 5-5 summarizes the findings by census tract to show where social equity is 

lacking. Census tracts with a high proportion of vulnerable groups but low accessibility 

should be the priority areas for optimization. For passive parks, the census tracts with 

UAID numbered 449331, 449411, 449438, 448616, 449332, 448618, 449330, 449435, 

449328, 449329, 449437, 449440, 449442, 449439, 449407, and 448525 all have a 

high proportion of certain vulnerable groups but low accessibility. The census tract with 

UAID 449330 should receive special attention because it has not only a high proportion 

of youth, minority, and low-educated populations but also low accessibility of passive 

parks.   
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Table 5-1. Comparison of Socioeconomic Factors of Vulnerable Groups Regarding 
High-Access Versus Low-Access to Active parks 

Variable Median Value of Variable  
 High Access 

(22) 
Low Access 

(34) 
Mann-

Whitney U 
p-

value 

Percentage of non-Whites 31.2 22.90 299.50 0.211 

Percent over age 64 8.88 12.72 326.00 0.421 

Percent under age 18 16.3 20.22 295.00 0.185 

Percentage of carless housing units 10.16 5.32 204.00 0.004 

Percent of rental housing units 55.78 29.56 298.00 0.202 

Percent below the poverty line 25.365 15.36 299.00 0.208 

Percent below ninth grade 2.015 1.69 360.50 0.821 

 

 

Table 5-2. Equity Analysis on Active Parks  

Variable Indicates Equity 
or Inequity? 

Percentage of non-Whites Inequity 
Percent over age 64 Inequity 

Percent under age 18 Inequity 
Percentage of carless housing units Equity 

Percent of rental housing units Inequity 
Percent below the poverty line Inequity 

Percent below ninth grade Inequity 
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Table 5-3. Comparison of Socioeconomic Factors of Vulnerable Groups Regarding 
High-Access Versus Low-Access to Passive parks 

Variable Median Value of Variable  
 High Access 

(23) 
Low Access 

(33) 
Mann-

Whitney U 
p-

value 

Percentage of non-Whites 28 23.7 359.50 0.739 
Percent over age 64 8.92 13.56 320.00 0.322 

Percent under age 18 16.62 20.3 259.00 0.045 
Percentage of carless housing units 7.54 5.57 300.00 0.185 

Percent of rental housing units 54.8 26.86 295.00 0.159 
Percent below the poverty line 25.73 16.29 318.00 0.306 

Percent below ninth grade 1.27 2.59 244.50 0.024 

 

 

Table 5-4. Equity Analysis on Passive Parks 

Variable Indicates Equity 
or Inequity? 

Percentage of non-Whites Inequity 
Percent over age 64 Inequity 

Percent under age 18 Inequity 
Percentage of carless housing units Inequity 

Percent of rental housing units Inequity 
Percent below the poverty line Inequity 

Percent below ninth grade Inequity 
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Table 5-5. Summary table about Equity Analysis by census tract with Low park 
accessibility and High proportion of vulnerable groups 

Census 
Tract 
UAID 

Access-
Active 
Parks  

Access-
Passive 
Parks 

Ratio of 
youth 

Ratio 
of the 
elderly 

Ratio of 
the low-
income  

Ratio of 
the low-

educated 

Ratio of 
the 

minorities 

449409 Low  High     
449437 Low Low High     
449440 Low Low High     
449406 Low  High     
449442 Low Low High     
449439 Low Low High     
448614 Low   High    
449407 Low Low  High    
449405 Low     High  
448525 Low Low    High  
448574 Low    High   
448573 Low    High   
448524 Low    High   
448572 Low    High   
448570 Low    High   
448569 Low    High   
448523 Low    High   
448528 Low    High   
449331 Low Low     High 
449411  Low High     
449438  Low High     
448616  Low High     
449332  Low High     
448618  Low High     
449330  Low High   High High 
449435  Low  High    
449328  Low     High 
449329  Low     High 
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Figure 5-1. Guide to understanding the results of the Mann-Whitney U test 
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Figure 5-2. Bivariate LISA Cluster Map of access to active parks and percent under age 
18 

 

Figure 5-3. Bivariate LISA Cluster Map of access to active parks and percent over age 
64  



 

74 

 

Figure 5-4. Bivariate LISA Cluster Map of access to active parks and percent below the 
poverty line 

 

Figure 5-5. Bivariate LISA Cluster Map of access to active parks and percent below 
ninth grade  
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Figure 5-6. Bivariate LISA Cluster Map of access to active parks and percentage of non-
Whites 

 

Figure 5-7. Bivariate LISA Cluster Map of access to passive parks and percent under 
age 18  



 

76 

 

Figure 5-8. Bivariate LISA Cluster Map of access to passive parks and percent over age 
64 

 

Figure 5-9. Bivariate LISA Cluster Map of access to passive parks and percent below 
the poverty line  
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Figure 5-10. Bivariate LISA Cluster Map of access to passive parks and percent below 
ninth grade 

 

Figure 5-11. Bivariate LISA Cluster Map of access to passive parks and percentage of 
non-Whites  
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CHAPTER 6 
CONCLUSION 

Valuing equity and universal accessibility of public parks and recreational 

facilities has many benefits, including promotion of community cohesion; improvement 

in mental and physical health; reduction in crime; and growth of economic profit. 

Therefore, people are increasingly worried about whether the unequal distribution of 

social groups will influence their access to public parks. People are also concerned 

about whether allocation of public parks takes social equity into consideration—that is, 

whether the provision of public parks is skewed toward vulnerable groups.  

To examine the issue, this paper assessed accessibility of public parks in 

Alachua County and discussed the equity of public parks by exploring socioeconomic 

disparities in high-access and low-access census tracts. Finally, by using the Bivariate 

LISA method to analyze the spatial correlation of various vulnerable groups and their 

accessibility of public parks, the shortage areas with low accessibility and a high 

percentage of vulnerable groups were identified and can be prioritized for improvement. 

First, when considering park accessibility, this paper classified public parks 

based on their characteristics and use, thereby making subsequent equity assessments 

more realistic and operational. Due to the natural properties of passive parks and their 

lack of alteration by humans, it is more effective to identify and consider development 

and improvement to areas with low accessibility of active parks so that their distribution 

can be consistent with the spatial distribution of vulnerable groups. 

Second, this paper used the 2SFCA method to assess spatial accessibility of 

active parks and passive parks. Each census tract can receive an accessibility score 

based on the number of active parks or passive parks that 1,000 residents can 
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potentially access. Using 2SFCA to calculate park accessibility has many advantages—

such as considering the interaction between the park and the population and using the 

road network to calculate travel resistance rather than Euclidean distance. Accessibility 

of passive parks in the southern, northern, and western areas of Alachua County is low. 

Additionally, accessibility of active parks in the southern and northern areas of Alachua 

County and the western area of Gainesville is low. Therefore, although Alachua County 

has a very rich range of parks and recreational facilities, its distribution is not balanced 

relative to the demands of the population. 

Third, this paper selected youth, the elderly, non-Whites, low-educated residents, 

and low-income residents as vulnerable groups; the paper then used the Mann-Whitney 

U test to evaluate the ethnic and socioeconomic differences between high-access and 

low-access areas. Except for census tracts with high proportions of carless households, 

which have higher accessibility of active parks, socially disadvantaged communities do 

not have better park accessibility. Therefore, the degree of social equity is very low. 

Less advantaged groups—especially youth, the elderly, non-Whites, low-educated 

residents, and low-income residents—do not tend to have better access to active parks 

or passive parks; this indicates the absence of demand-based equity.  

Fourth, the Bivariate LISA method was used to analyze the spatial clustering 

pattern between distributions of vulnerable groups and active parks or passive parks. In 

order to achieve social equity—that is, to allow vulnerable groups to enjoy more public 

resources—urban planners should pay more attention to the low-high subregions shown 

in light blue on the LISA maps and to the census tracts with high proportions of 
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vulnerable people but low accessibility of public parks. The results can help urban 

planners identify shortage areas and ensure equity of accessibility. 

Therefore, low accessibility of public parks in Alachua County is widening the 

equity gap. The service supply of public parks has not been skewed toward vulnerable 

groups such as youth, the elderly, non-Whites, low-educated residents, and low-income 

residents. Urban planning should pay special attention to the demands of vulnerable 

groups. Planning methods that focus on social equity should ensure that vulnerable 

residents have better access to public parks. When setting up new parks or expanding 

existing ones, urban planners should focus on low-accessibility areas and prioritize 

socioeconomically disadvantaged areas.
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