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Abstract:   

This project examines the relationship between neighborhood income and proximity to 

public parks in the two wealthiest and two poorest wards of the District of Columbia. Access to 

public parks and recreation resources among poor and minority communities has become an 

important issue in contemporary city planning. Members of poor and minority communities 

often get less physical exercise and have worse health outcomes than inhabitants of wealthier, 

whiter neighborhoods. Access to affordable outdoor recreation facilities is an important aspect of 

facilitating a healthier population.  This report examines and compares the economic 

characteristics of D.C.s most prosperous and underprivileged wards and assesses demographic 

and social variables such as per-capita and family income, and percentage of the population of 

each ward that lives in poverty. It examines the racial makeup of the wards as well, showing the 

percentage of members of various racial and ethnic groups that comprise the population of each 

ward. The project then assesses relative access of these community to public parks and 

recreational facilities maintained by the Washington D.C. government. It measures the number 

and relative area of national and city parks in each ward as well as comparing the length of bike 

trails and number of community gardens in each. The results of this study show that expected 



significant disparity in the allocation of public recreational resources between wealthier and 

poorer wards of Washington D.C. was not found. Parklands and cycling paths are distributed 

relatively equitably among the wards, with the lower income wards having a preponderance of 

the city’s community gardens. 

Introduction:  

Our Nation’s Capitol is a beautiful city, designed in 1790 by Pierre Charles L’enfant to rival 

the capitols of any of the great European powers of the time. Unlike those cities however, 

Washington D.C.’s many parks and avenues were not intended solely for landed aristocrats, but 

for ordinary citizens as well to enjoy. American citizens from all over the country and tourists 

from all over the world have visited many of the parks, monuments, and museums of 

Washington D.C., the vast majority of which are free of charge for entry. Beautiful as D.C. is, 

however, it is also a city of deep and abiding inequality. Although the two wealthiest districts in 

the city have median family incomes greater than $200,000 per year, the two poorest wards have 

greater than 25% of their populations living below the poverty line.  It is worth noting, that the 

wealthiest two wards, 2 and 3, are the only districts in the city where more than 75% of the total 

population is white. In Ward 7 and 8, by contrast, the two poorest districts, more than 89% of the 

total population is black. Parks are a public resource, created and maintained by government 

agencies ranging from Federal to Municipal, and access to these spaces is theoretically equal. 

Public parks are meant to be open outdoor spaces, where people from all backgrounds can enjoy 

a few minutes of outdoor recreation during the course of their busy lives. Parks are especially 

important for children, and current national recommendations are for at least 60 minutes of 

outdoor exercise each day (1). In this study, I will examine the relationship between the number 

type, and size of parks available in the two highest income and the two lowest income wards of 



the city. I will examine the number of bike trails and community gardens as well and assess 

whether these resources are equitably distributed throughout the city. 

 

Research Context/Background: 

Access to public resources at large, and public recreation in particular by low-income 

communities and communities of color has become an increasingly important topic to 

researchers, parks and recreation managers, and other public officials. (2)  Few American 

children today get the US Department of Health’ and Human Services recommended 60 minutes 

of exercise every day. “Only 42% of 6- to 11-year-olds and 8% of 12- to 19-year-olds are 

meeting these guidelines, and children of color and those from poor families are less likely than 

others to meet the standards (1). A lack of physical exercise among young people leads to worse 

health outcomes later in life and a decreased sense of overall well-being. Some researchers have 

hypothesized “that disparities in health outcomes and behaviors may be partially explained by 

neighborhoods that are poor in resources that could support healthy behaviors.” (3) Income and 

Racial Disparities in Access to Public Parks and Private Recreation Facilities.  Although access 

to parks is important to childhood development, having nearby access to a local public park is 

not the only important factor. Parks must perceived to be safe enough for recreational use by the 

local community, the use type of the park must be aligned with local preferences and popular 

activities, (2). and possibly most importantly, local people must have available leisure time to 

access local facilities.  

Materials and Methods: 



Information regarding the District of Columbia’s demographic makeup, parks infrastructure, 

and municipal boundaries were the basis of this project. Accurate and up to date data on these 

metrics was obtained through the Washington D.C. City Government’s OpenDataDC portal. This 

portal allows users to access demographic and economic records collected by the American 

Community Survey (ACS) branch of the U.S. Census Bureau. Additionally, OpenDataDC 

provides users with datasets containing all the National and Municipal Parks within the District 

of Columbia, as well as community gardens and cycling trails. Prior to examining the 

relationship between neighborhood and ward demographics to public parks and recreation this 

study examines the characteristics of the city as a whole in order to provide context to its 

findings and identify the wards where economic and social disparities are most pronounced.  

This study utilizes PostGIS queries to analyze the demographic and economic datasets on the 

eight wards which comprise the District of Columbia. Key economic characteristics such as per-

capita income, median family income, and percentage of families living below the poverty line 

have been used as a primary basis of comparison. The Economic contrast between the two 

wealthiest wards, (wards two and three) against the two poorest (wards seven and eight) was 

notable. Ward 3 had a per capita income of $94,054 with a median family income of $234,126 

and a 7.6% poverty rate. Ward 2 had a per capita Income of $81,080, a median family income of 

$208,526 and a 14.0% poverty rate. By contrast, Ward 7 had a per capita income of $26,917 a 

median family income of $52,859 and a poverty rate of 26.3%. Ward 8 was the most 

economically disadvantaged overall, with a per capita income of 22,568 a median family income 

of $40,746 and a poverty rate of 32.9%. The study then analyzes the demographics of each ward 

of the city, calculating the percentage of White, Black, Hispanic, Native, Asian, and Pacific 

Islander residents out of the total population. There is a corresponding difference in demographic 



makeup between the wealthiest two wards and the poorest. Ward 3, the wealthiest, is 78.56% 

White. Ward 2, the second wealthiest, is 73.27% White. Ward 8, the poorest is 89.22% Black, 

Ward 7, the second poorest is 92.44% Black.  

This information demonstrates a basic economic and racial inequality present within the city. 

It also identifies Wards 2,3,7and 8 as the most significant for analysis on the interaction between 

economic and racial inequality and access to public parklands. The study uses PostGIS to 

identify the number of parks within each ward, and compares the percentage of each ward’s land 

area comprised of National and Municipal parks. The study also compares the mileage of bike 

trails available in each ward and examines the number of community gardens available. The 

results of these queries as well as those specifying economic and demographic information are 

included in my results section below.  

Results: 

Map Projection Data: All shapefiles used in this project have been projected using the NAD 

1983 2011 State Plane Maryland FIPS 1900 Ft US projection. 

 



 

 

Demographic results 

I used the following table to assess the wards which had the highest and lowest per-capita 

and family income for my analysis. The poorest ward (Ward 8) has a per capita income that is 

23.99% of that in the wealthiest district. The poverty rate in Ward 8 is also 4.32 times higher 

than in Ward 3.  

(Figure: D.C. Economic Characteristics by ward)  



 

 

 

 

 

 

In Washington D.C. African American residents account for a majority of the population 

in 3 out of 8 wards, and for 49.38% of the population in Ward 4. It is for this reason that the 

significance of the demographic imbalance in Wards 2 and 3 is notable. In a majority black city, 

the two wealthiest wards have a less than 10% African American population.  

Ward 3, the wealthiest, is 78.56% White. The remaining portion of the population being 

comprised of 11.0% Hispanic, 7.6% Black, 7.25% Asian, 4.0% Multiracial, 0.22% native and 



0.04% pacific islander.  Ward 2, the second wealthiest, is 73.27% White. The remainder of the 

population being comprised of Hispanic 12.07% Asian 10.02%, Black 9.57%, Multiracial 3.4% 

Native, 0.33% and pacific Islander 0.12%.  

Ward 8, the poorest is 89.22% Black, the remainder of the population is comprised of 

White 6.13%, Hispanic, 4.22% Multiracial 1.64%, Native 0.39%, and pacific Islander 0.03% 

Ward 7, the second poorest is 92.44% Black with the remainder comprised of 3.13% Hispanic, 

3.04% white, 1.64% Multiracial and 1.084 from other groups. 

(Figure: D.C. Demographic Characteristics by Ward)  

 

 

Park Area Results 

D.C. Ward 2 Results Summary: Ward 2 has an area of 5559.69 Acres and a perimeter of 18.40 
Miles. Ward 2 has 48 National Park Service sites and 19 city park sites. National Park land 



covers 26.0% of Ward 2’s Area. City parks cover 5.03% of the ward. Ward 2 has 22.65 miles of 
bike trail and three community gardens. 

(Figure: D.C. Ward 2 Map) 

 

(Figure: D.C. Ward 2 total area, perimeter)  

 

 



 

 

(Figure: D.C. Ward 2 percentage surface area, National Parks) 

 

(Figure: D.C. Ward 2 percentage surface area, City Parks) 

 

 

 

 



 

 

(Figure: D.C. Ward 2 total length of bike trails) 

 

(Figure: D.C. Ward 2 Community Gardens Points) 



 

 

(Figure: D.C. Ward 2 community gardens locations) 

 



 

D.C. Ward 3 Results Summary: Ward 3 has an area of 6983.17 acres and a perimeter of 17.59 

miles. Ward 3 has 26 National Park Service sites and 34 city park sites. National Park land 

covers 20.59% of the area of Ward 3’s Area. City parks cover 1.68% of the ward.  Ward 3 has 

7.60 miles of bike trail and seven community gardens. 

(Figure: D.C. Ward 3 map) 

 



(Figure: D.C. Ward 3 total area, perimeter)

 

 

 

(Figure: D.C. Ward 3 percentage surface area, National Parks) 

 

(Figure: D.C. Ward 3 percentage surface area: City Parks) 



 

 

 

 

(Figure: D.C. Ward 3 total length of bike trails) 

 



(Figure: D.C. Ward 3 community gardens points) 

 

(Figure: D.C. Ward 3 community gardens locations) 



 

 

 

 

 

 

 



D.C Ward 7 results summary: Ward 7 has an area of 6983.17 Acres and a Perimeter of 

17.59 miles.  Ward 7 has 17 National Park Sites and 24 City Park sites. National Park land 

covers 21.51% of Ward 7’s area. City parks cover 4.90% of the ward. Ward 7 has 18.18 Miles of 

bike trail and nine community gardens. 

(Figure: D.C. Ward 7 map) 

 

 

 

 

 

(Figure: D.C. Ward 7 total surface area, perimeter 



 

(Figure: D.C. Ward 7 percentage surface area, National Parks) 

 

 

(Figure: D.C. Ward 7 percentage surface area, City Parks) 



 

(Figure: D.C. Ward 7, total length of bike trails 

 

 

 

(Figure: D.C. Ward 7, community gardens locations) 



 

D.C Ward 8 results Summary: Ward 8 has an area of 7635.46 Acres and a Perimeter of 

17.89 Miles. Ward 8 has 9 national Park Sites and 15 City Park Sites. National Park land covers 

6.92% of Ward 8’s area. City parks cover 4.38% of the ward. Ward 8 has 11.78 miles of bike 

trail and eight community Gardens. 

(Figure: D.C. Ward 8 map) 



 

(Figure: D.C. Ward 8 total surface area, perimeter) 

 

 



 

(Figure: D.C. Ward 8 percentage surface area, National Parks) 

 

(Figure: D.C. Ward 8 percentage surface area, City Parks) 

 

 

 



(Figure: D.C. Ward 8 total length of bike trails) 

 

(Figure: D.C. Ward 8 community gardens locations) 

 



Overall Results Table: 

Ward % 
White 

% 
Black 

Per-Capita 
Income 

# Natl 
Parks 

% Area 
Natl 
Park 

# City 
Parks 

% Area 
City 
Park 

Bike 
Trail 
Miles 

Community 
Gardens 

3 78.56 7.68  $                          
94,056.00  

26 20.59 34 1.69 7.6 7 

2 73.27 9.57  $                          
81,080.00  

48 26 19 5.03 22.65 3 

7 3.04 92.44  $                          
26,917.00  

17 21.51 14 4.9 18.18 9 

8 6.13 89.22  $                          
22,568.00  

9 6.92 15 4.38 11.78 8 

 

Discussion: 

 When we sort the results by per-capita income, there seems to be a correlation between 

income in each ward and the overall number of City Parks present in each ward, however this 

correlation does not carry over to the overall percentage of land in each ward dedicated to city 

parks. The differences in percentage of land area devoted to National Parks appears relatively 

equitable in wards 2, 3, and 7, but ward 8 has significantly fewer National Park Sites and less 

National Park land overall than the other districts. Bike trails seem to be relatively egalitarian in 

their distribution, with no clear advantage in bike trail miles in wealthier wards. Community 

gardens are slightly more prevalent in the poorer districts. This is a direct policy choice made by 

the city government in order to combat the lack of available fresh produce in poor and minority 

areas of the city.   

 

Conclusion:  



Recreation access in poor communities and communities of color has been a prevalent 

issue in many U.S. cities, particularly those with stark economic and racial divides. In 

Washington D.C. There is a notable difference in park area between the wealthiest (ward 3) 

and the poorest (ward 8), however when we include the second wealthiest and second 

poorest, this distinction becomes less clear. Ward 7 has a greater percentage of National Park 

land by area than Ward 3, and only has 4.49% less national Park area than Ward 2. This is 

particularly notable due to the fact that Ward 2 contains the National Mall, and other large 

tourist attractions. Additionally, both Wards 7 and 8 have a greater portion of their area 

devoted to city parks than the wealthiest ward. Therefore, the expected disparity in parks 

access between wealthy and poor districts of Washington D.C. cannot be conclusively 

established in this case. This outcome is to be desired, and puts Washington D.C. well ahead 

of many other comparable U.S. cities in terms of public recreation access, in spite of other 

stark economic and racial inequalities present in the city.   
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