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1 ABSTRACT 

In 1868, the City of Buffalo invited Frederick Law Olmsted and Calvert Vaux to design a complete 
parks system for their growing industrial city. Immigrants who created the working bedrock upon 
which the city was built, had segregated into ethnic subcommunities in distinct neighborhoods. 
They took a comprehensive approach to assure these ethnically distinct neighborhoods had 
opportunities that met their unique needs within walking distance of their homes. Today, the 
neighborhoods surrounding the parks have very different demographic characteristics. This article 
reports on the walkability and demographic characteristics of six distinct neighborhoods served by 
the Buffalo Olmsted Parks System (BOPS). 
 
This walkability audit adds to the growing volume of walkability studies evaluating the pedestrian 
environment from home to park. Researchers posit that there is a direct correlation between 
walkability scores and socio-economic indicators: the higher the walkability score, the higher the 
socioeconomic status of the neighborhood. 
 
Walkability scores were aggregated and compared with socio-economic and demographic 
indicators to evaluate whether a correlation exists between a neighborhood’s walkability and its 
general socioeconomic status. Walkability scores were assigned using the Pedestrian Environment 
Data Scan (PEDS) evaluation metric on streets within a three-quarter-mile walking distance of six 
facilities within the BOPS. Streets were assessed using Google StreetView imagery, and 
evaluations were ground-truthed with in-person site visits. Walkability scores and demographic 
information were spatially analyzed using ESRI ArcGIS. 
 
This study found that walkability is linked to both race and socioeconomic status; therefore, 
walkability can be an indicator of social justice issues affecting the neighborhood. 
  

1.1  Keywords 
Buffalo Olmsted Parks System, Pedestrian Environment Data Scan (PEDS), Walkability, 
Environment audit, Social justice 
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2 INTRODUCTION 
 
In 1868, landscape architect Frederick Law Olmsted was invited to Buffalo to design a city park. 

Instead of designing a single park for the city to enjoy, Olmsted proposed a parks system that would provide 
a diversity of activities and pursuits for this growing and vibrant community (Beveridge et al., 2007). There 
are six main parks that comprise the Buffalo Olmsted Parks System. From the north, they are: Riverside 
Park, Delaware Park, Front Park, Martin Luther King, Jr Park, Cazenovia Park, and South Park. In addition 
to these parks, the Buffalo Olmsted Parks System (BOPS) includes a series of greenways, circles, and 
greens that connect the parks and extend them into the surrounding neighborhoods. Olmsted was able to 
see only three of the parks to completion: Delaware, Front, and Martin Luther King, Jr Parks, along with 
their attendant greenways and circles. The remaining parks were realized by his successor firm, Olmsted 
Brothers (Olmsted’s son and stepson took over the firm after Olmsted retired in 1901). 

From the beginning, Olmsted planned the park system to meet diverse needs within the city. 
Delaware Park, originally called The Park, was planned as the crown jewel of the system. It showcased 
Olmsted’s ideas of healthful nature with pastoral walks, boating on a constructed lake, and extensive views 
to calm the soul and green the city. Front Park (The Front) was located at the city’s western edge, fronting 
Lake Erie. Views of the lake were important to this park, as were athletic fields and other facilities on which 
to play and actively recreate. Martin Luther King, Jr Park (The Parade) was located on the east side of the 
city, and featured an extensive children’s playground, a military parade ground, and a barracks building. 
These parks reflected the ethnicity of their surrounding neighborhoods: Delaware Park was located in the 
“blueblood” city-father neighborhood of the city elite, while Front Park was placed in a predominantly Italian 
neighborhood where family gatherings were highly valued, and Martin Luther King, Jr Park was placed in a 
German/Polish neighborhood where a more militaristic spirit prevailed (Beveridge and Hoffman, 1997). 

In the decades after the Olmsted parks were implemented, economic conditions for the City of 
Buffalo declined. This decline put stress on the city’s budget, resulting in cuts for funds and personnel 
needed to maintain the parks. In 1978, an advocacy group was formed to champion the cause of the 
Olmsted Parks (Herrera-Mischler, 2008). In 1994, this group was renamed the Buffalo Olmsted Parks 
Conservancy, and in 2004 a partnership agreement between BOPC, the City of Buffalo, and Erie County 
was signed, making the BOPC the official steward of the Olmsted Parks System, overseeing its 
management, maintenance, and operations. 

 
2.1 Background 

Buffalo is historically an industrial city. It has been a hub for transportation and storage of goods 
and materials since 1814, when the Erie Canal terminated there. Its location on Lake Erie just south of 
Niagara Falls ensured it became the collection point for goods and raw materials shipped from as far away 
as Duluth, Minnesota. When railroads became the dominant shipping means later in the 19th Century, 
Buffalo quickly became a railway hub and a centre for the manufacture of steel and offshoot industries 
(automotive, appliances, tool and die, etc.). Thus, Buffalo’s fortunes were strongly linked to the success or 
failure of American manufacturing and industry. 

As a manufacturing and industrial hub, Buffalo was a magnet for migrant populations hoping to 
realize the American Dream. European immigrants were the mainstay of population growth for much of the 
first 100 years of Buffalonian history. Successive waves brought Irish, Germans, Poles, and Italians to the 
region (Goldman, 2007). Some African Americans migrated northward as escaped slaves from the 
southern United States in the years leading up to the American Civil War, but due to the Slave Fugitive Act, 
many of these individuals opted to continue on to Canada, whose laws prohibited their extradition back to 
the United States (Williams, 1999). 

In the decades after the Civil War, African Americans migrated northward in an effort to secure less 
oppressive living and working conditions than they typically found in the South. This pace accelerated in 
the first half of the 20th Century as American support for and participation in foreign wars increased. War-
time support required increased industrial productivity, leading to a spike in wages in the northern industrial 
powerhouse cities like Buffalo. As a result, African Americans flooded into Buffalo and other “Rust Belt” 
cities like Pittsburgh, Chicago, and Detroit seeking employment in the lucrative manufacturing sector. 

Buffalo’s ward system historically developed through family networks (Williams, 1999). Typically, a 
pioneering individual would come to Buffalo to investigate conditions, secure employment and housing, and 
then report back to their home community on the opportunities found. This would spur relocation from that 
community to Buffalo, with newcomers relying upon the pioneering individual for initial support and 
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networking. Often, newcomers would stay temporarily with their friends until they became settled, then 
establish their own household nearby. Thus grew the ethnic neighborhoods for which Buffalo became so 
well known in subsequent decades (Goldman, 2007). 

Ethnic neighborhoods experienced change as one immigrant population displaced another. 
Displacement occurred in two ways. First, as some immigrant groups became more successful, they 
abandoned their inner-city neighborhoods in favor of suburban locations further from the city core and the 
attendant pollution. Second, as new migrant groups entered the city and began to establish themselves, 
they found opportunities for housing piecemeal within the established ethnic neighborhoods. As the new 
ethnic group grew, they “pushed” the established ethnic groups out. This shift may have arisen from 
dissatisfaction among the more established ethnic groups in the loss of the status quo, their discomfort in 
associating with new ethnicities, races and cultures, or simply from the economic expedient of selling a 
house in one location in favor of a new one in a more desirable location—a move that was already in the 
making due to the improved economic situation (Yin, 2009). For whatever reason, the shifting occurred 
over the course of the 20th Century such that, by the 1950s, much of Buffalo’s core neighborhoods in the 
downtown and east side had transitioned from German and Polish to African American (Bureau, 2019). 

The power structure in Buffalo, both political and economic, has traditionally been held by a limited 
group of people. (Dillaway, 2006). The first permanent settlers along Buffalo Creek were displaced Senecas 
who were relocated from Fort Niagara; followed by white prisoners captured during the American 
Revolutionary War. The remote outpost temporarily known as New Amsterdam was renamed Buffalo 
because of the creek beside which it was situated. Buffalo’s prosperity was assured when it was selected 
as the terminus for the Erie Canal in 1825, thus ushering in commerce, manufacturing, and hydropower. 
The canal and subsequent railyard fostered significant changes and the need for in migration of workers.  

The first city leaders and powerbrokers were, by and large, the white American citizens who, from 
the time of the American Revolution, had founded and fostered the growth of Buffalo economically and 
culturally. As other ethnic groups moved in and gained influence, the Irish, Italians, and Germans began to 
play a growing role in city governance and power brokering. A system of ethnic and racial factionalism over 
politics and power was facilitated by Buffalo’s ward-based system of governance. Since most of Buffalo’s 
political wards were ethnically based, decisions and policies were enacted over ethnic and racial lines for 
much of Buffalo’s history. This resulted in some ethnic or racial groups traditionally being advantaged while 
others have been disadvantaged due to a lack of political or economic power.  

Overtly discriminatory policies were enacted at different times throughout Buffalo’s history. These 
events were in keeping with larger trends of discrimination prevalent throughout America at those times 
and reflect local application of wider societal views and values. These included discriminatory housing (i.e., 
redlining, blockbusting, highway alignment decisions) and employment (lower wages, more dangerous/less 
desirable work assignments) practices that helped to shape Buffalo today (Yin, 2009; Williams, 1999). 

As of the 2019 American Community Survey, Buffalo is 52.3% female, 43.1% white and 36.5% 
Black, including individuals who identify as Hispanic or Latino, compared to a national profile of 50.8% 
female, 60.1% white and 13.4% Black. The poverty rate is nearly 300% the national average, while the 
under-65 disability rate is 150%. In addition, average housing values in Buffalo are significantly lower (40%) 
than the national average, while rents are closer (73%) to the national average (Bureau, 2019). 

 
3 RESEARCH OBJECTIVES 
 
The objectives of the current study are threefold. First, the study seeks to graphically portray a community’s 
walkability as impacted by its major parks. Second, the study seeks to clarify the lingering impact, if any, of 
unjust historic housing and development practices in a city. Third, the study seeks to demonstrate the link 
between those practices, a neighborhood’s walkability relative to the community at-large, and the 
correlation between walkability and socio-economic status and race/ethnicity.  
 
3.1 Why walkability?  

Urban planners have studied walkability judiciously for the past 40 years. In 1981, urban designer 
Donald Appleyard developed guidelines for creating safe livable streets (Appleyard, 1981). His guidelines 
focused on improving connectivity through residential neighborhoods. He concentrated on safe walking and 
biking routes to common destinations, such as shopping, school, work, and the neighborhood park; thus, 
reducing reliance on the automobile. Over the years, studies have found that walkability is a reliable 
indicator of physical health and social cohesiveness. Some researchers have compared walker 



March 16-19, 2022 
 

199 
 

demographics with streetscape features using the expanded D’s (Ewing et al., 2016; Hearst et al., 2013; 
Forsyth et al., 2009; Forsyth et al., 2008; Lee and Moudon, 2006; Lee et al., 2017) to explain the effect of 
the built environment on pedestrian behavior (Cervero and Kockelman, 1997; Ewing and Cervero, 2001; 
Braun and Read, 2015; Freeman et al., 2012). The expanded D's include density, diversity, design, 
destination accessibility, and distance to transit. They provide a framework for studying enhanced mobility 
and proximity to Olmsted Parks in relationship to racial diversity, residential property values, sidewalk 
design, connectivity, and maintenance.  

Walkability has been used as an indicator, as well as a predictor, of social equity and environmental 
justice. As an indicator, walkability has been used to better understand societal connections between the 
environment, the economy, culture, and the built environment. Recently, heat vulnerability indices such as 
tree canopy, impervious surface, and temperature have been measured and correlated to poverty data 
(Kobell, 2021). Other indicators of social equity and environmental justice include habitat and water quality 
(Browne et al.)  Prediction of environmental injustice is more difficult, requiring further quantitative and 
qualitative studies to understand the complex issues involving seemingly disproportionate environment-
related health burdens borne by minority and low-income populations. Hagen (2018) provides an extensive 
discussion of how traffic calming has addressed environmental justice inequities in minority and low-income 
areas. Lowe (2016) audited, then correlated, sidewalk continuity data to census tract-level poverty and 
racial composition. She found disparities in the quality of pedestrian infrastructure that warrant further 
research. Additional research emphasizes the value of participatory engagement and focusing on hot spots 
to bring public attention to much needed issues (Viola 2015). 

Social economic status and exposure to nature have been linked to a variety of health indicators 
like cancer, obesity, nutritional deficiencies, and hypertension (Cleland et al., 2010; Hearst et al., 2013; 
Frumkin, 2001; Frumkin, 2005; Moudon and Lee, 2003; Wolf and Robbins, 2015). Researchers recognize 
that social economic status is also linked to social capital, which is quantifiable. By measuring social 
economic status, a sense of community health may be ascertained. People live healthier lives in 
communities where there is high social capital. Over the years, overwhelming evidence that walkability is 
linked to improved physical and mental well-being (Lund, 2003; Kerr et al., 2007; Clark and Scott, 2013), 
increased home values (Cortright, 2009; Chapple and Zuk, 2016), and household income (Arvidsson et al., 
2013; Day, 2006; Stewart et al., 2009). 

Walkability may be linked to peoples’ sense of belonging to their community. Feelings of isolation 
and levels of stigmatization may be associated with residents’ perception of street safety and quality of 
maintenance (Stewart et al., 2009; Lowe, 2016). Decline of Buffalo’s infrastructure has resulted in a 
commensurate decline in many neighborhood streets and parks. This has a direct effect on people’s health 
and the community’s sense of place. Ensuring residents have safe, attractive routes to nearby parks and 
open space is reasonable for residents regardless of socioeconomic statis, age, race, ethnicity, or gender 
(Lowe, 2016). 
 
3.2 Why Buffalo?  

Buffalo’s economy has experienced boom to bust cycles from which it has struggled to recover for 
the last 50 years. Like many industrial-based cities, Buffalo has diverse neighborhoods made up of 
immigrant groups that have become established over time. While the economic decline has impacted the 
entire Buffalo community, minority neighborhoods i.e., Black and Latino communities, have been 
disproportionately impacted. This present study characterizes Buffalo’s neighborhoods based on proximity 
to the six major parks (see Figure 1) in the Buffalo Olmsted Park System (BOPS). The largest of the parks 
in the BOPS is Delaware Park. It is well maintained and surrounded by an affluent, aging white population, 
whereas Martin Luther King, Jr and Front parks are surrounded by neighborhoods which are predominantly 
Black and Latino, respectively. The neighborhood surrounding Martin Luther King Jr Park has particularly 
suffered from discriminatory housing policies, making it more vulnerable to Buffalo’s economic decline 
(Office, 2019). All of the BOPS parks have undergone significant upheaval and change from their original 
designs, and have also faced severe disinvestment, including funding and maintenance shortages 
(Newman and Crockatt, 2019; Herrera-Mischler, 2008). 

Further evidence of Buffalo’s decline is the 1960s implementation of an expressway system to 
facilitate the rapid movement of people from the suburbs to downtown and back, promoting the flight of 
wealth and talent into surrounding communities and draining Buffalo’s historic neighborhoods. These 
expressways (Kensington and Scajaquada) crossed and divided two of the BOPS parks, Martin Luther King 
Jr (Kensington) and Delaware (Scajaquada), and their adjacent neighborhoods. In addition to noise and air 
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pollution, these expressways have significantly impacted walkability between residences and parks, 
creating barriers for pedestrians to access recreation and further fostering the decline of social capital and 
public health. 

Even though the ethnic/racial composition of the neighborhoods surrounding the parks has 
changed over time from one ethnicity/race to another, Buffalo’s Olmsted neighborhoods are still very 
ethnically/racially distinct. This neighborhood distinctiveness, coupled with the neighborhood structure 
provided by the Buffalo Olmsted Parks System, makes Buffalo an ideal city to study the correlation between 
walkability and socioeconomic status. 

 
4 METHODS 

 
The researchers conducted a Walkability Assessment via the Pedestrian Environment Data Scan 

(PEDS) for the 351.47 miles of Buffalo’s street network that falls within a fifteen-minute walking service area 
of the seven major parks in the Buffalo Olmsted Park System (Figure 1). To initiate the study, ArcGIS 
Network Analysis was used to identify all streets within a five-minute, 10-minute and 15-minute walking 
service area of each of the seven parks, ignoring freeways and other paths where walking is prohibited. 
These walking times equate roughly to one-quarter of a mile, a half mile, and three-quarters of a mile, 
respectively. ArcGIS also assigned unique identifiers to each road segment in the park system service area 
for evaluation. (A road segment is the portion of road from one intersection to the next). In all, four thousand 
three hundred ninety-two segments (N=4,392) were identified and evaluated over a two-month period. 

Assessments were primarily conducted remotely using Google StreetView imagery collected 
between 2011 and 2020. The neighborhoods were evaluated for walkability using the Pedestrian 
Environment Data Scan (PEDS) version.3 assessment tool (Wimbardana et al., 2018; Clifton et al., 2007) 
which was adapted for this project to focus specifically on the sidewalk and the pedestrian environment, 
rather than including bicycling and the road condition. In addition, some questions about the general 
appearance of the walking environment (building articulation, tree cover, powerlines, etc.) were combined 
into the subjective analysis: 

• The segment is attractive for walking. 
• The segment is safe for walking. 

These subjective analysis statements were answered by members of the evaluation team using a 
Likert scale of 1 to 5, with 1 meaning “I disagree strongly with the statement” and 5 meaning “I agree 
strongly with the statement”. Scores of 1 and 2 on these questions subtracted points from the walkability 
score, while scores of 4 and 5 increased the overall score. To ensure consistency between evaluators, 
sample segments were evaluated by each member of the team. The evaluators assessed these sample 
streets individually, then compared their scores together with the other evaluators. No significant difference 
was found between individual evaluators on the subjective analysis. 

To ensure validity of the remote imagery, a ground-truthing site visit was conducted midway through 
the evaluation process by all evaluators. During this site visit, specific streets were visited and compared 
with their Google Street View data. In general, the walking environment conditions being evaluated 
remained unchanged from when the Street View imagery was collected. 
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4.1 Neighborhood characterization 
Neighborhoods were further characterized via demographic data available from the 2009 US 

Census Estimate and the New York State GIS warehouse. The study examined the following 
characteristics: race and ethnicity; household income; age; gender; property value; and renter-occupied 
versus homeowner-occupied properties. 

Finally, PEDS data was entered into GIS to spatially examine the walkability evaluation overlaid 
with the racial/ethnic and household income demographic data. Researchers visually examined the 
patterns of which demographic groups live in low walkability areas.  
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5 RESULTS 
 
When the data are examined visually and spatially, some telling inferences become evident: 

1. In looking at the racial/ethnic distribution in Buffalo (Figure 2), there are still distinct, racially 
focused neighborhood lines. Buffalo’s practices of ward-based politics focused on ethnic and racial 
segregation into neighborhoods is evident in the current demographic makeup of the city’s 
neighborhoods. Buffalo’s East Side is predominantly African American, while much of the rest of 
the community is comprised of white-majority neighborhoods. There are a few pockets of Asian-
majority blocks (n=77); in the statistical analysis (see below), these segments were reported as 
“non-white”, as were segments located in Black/African American majority census blocks. Our 
analysis also followed the practice of the US Census Bureau in including persons of Latino or 
Hispanic descent in the relevant White and Black/African American racial categories. Walkability 
scores roughly break along racial lines. Neighborhoods with a non-white majority exhibit lower 
walkability scores than do areas in the rest of the city. White-majority areas tend to be in medium 
to high walkability neighborhoods. 
2. Household income was examined from the standpoint of its relationship to the national 
poverty level (Figure 3). The categories we created were:  

1. Significantly below the poverty level (0-50% of the national poverty line)  
2. Below the poverty level (51-75% of the national poverty line)  
3. At the poverty level (76-110% of the national poverty line)  
4. Above the poverty level (110%+ of the national poverty line.  
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When these data are overlaid with the walkability scores, there is a correlation between walkability 
and household income. Specifically, areas with low walkability scores tend to coincide with lower 
household income blocks (Below and Significantly Below the poverty line). 

 
3.  Lower household income blocks also tend to relate to the racial divide in Buffalo, with most 
of the lowest income levels found in the non-white majority census blocks. For example, of 126 
segments within the “significantly below poverty line” level, 81% were in non-white census blocks. 

 
5.1 Statistical analysis 

To limit the potential confound of group size during statistical analysis, we grouped the race variable 
such that the levels were white (N = 2563) and non-white (N = 1059), rather than white (N = 2563), African 
American (N = 982), and Asian (N = 77). We conducted a 2(Race: White, Non-White) x 4(Poverty Level: 
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Significantly Below, Below, At, Significantly Above) Factorial ANOVA. The dependent measure was 
Walkability.  

In accordance with our hypothesis, we observed a significant main effect for race (F(1,3621) = 
10.77, p = .001, ηp2 = .003) and a significant main effect for poverty level (F(3,3619) = 47.53, p < .001, ηp2 
= .038). All effects of poverty level were significant at the p < .001 level. There was also a significant 
interaction (F(3,3619) = 2.72, p = .043, ηp2 = .002). Descriptive statistics can be found in Table 1. Thus, 
results indicate that a surrounding population of mostly white residents significantly correlates with higher 
walkability than the walkability of areas with mostly non-white residents. Examination of poverty level also 
indicates that walkability is significantly correlated to income level of residents in the area. More specifically, 
we examined that average walkability appears to significantly decrease in relation to the income level of 
residents regardless of race. Areas significantly above the poverty level have better walkability than those 
at, below, and significantly below the poverty level (See Table 1 and Figure 4). Contrary to our hypothesis, 
at the significantly below poverty level condition primarily non-white areas had higher walkability scores on 
average than primarily white areas. We predict this difference may be attributed to the small proportion of 
segments in white (n=24) versus non-white (n=104) census blocks, accentuating the walkability score 
distribution in those segments. Primarily non-white areas at all other income levels indicate lower average 
walkability scores than primarily white areas.  

 
Figure 4. Walkability scores by income and race. 

 
6 CONCLUSIONS 

 
These correlations lead us to conclude that walkability scores are an indicator of racial and income 

levels in a community and can be a predictor of social justice issues. Review of the data suggests Buffalo’s 
practices of public/private partnerships for parks’ stewardship and management have left MLK Jr Park 
underfunded, while Delaware Park, which houses the headquarters of the parks commission, is well-funded 
and well-cared-for. Data gathered for this study may be helpful as the BOPC implements its new master 
plan for overseeing management, maintenance, and operations of the parks. 

The study is significant for five reasons. First, this is the first major study using PEDS in Buffalo, 
NY. Second, the site evaluators used a modified PEDS form to advantage even though the PEDS form is 
not found in recent literature (most recent is 2013). Third, this study used a highly successful and 
comprehensive interdisciplinary methodology involving the use of GIS with PEDS and ground-truthing. 
Fourth, BOPS not in current peer-reviewed literature; the most recent work is Charles Beveridge’s 
Olmsted’s Papers project (Johns Hopkins University Press) 2007. Finally, using Olmsted’s original work as 
a benchmark for socially responsible public work was refreshing. 
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7 DISCUSSION  
 
The study will continue to examine secondary data gathered during the past year to see how all 

the data influence park development and reinvestment over the life of a new 20-year park master plan, 
especially in MLK Jr, Front, and Delaware parks. Analyses of gender, age, and property values are ongoing 
and will be the basis of future articles. 

Further afield, researchers might evaluate another city’s Olmsted-originated park master plan for 
evidence of segregation or discrimination; examine walkability more closely; and make recommendations 
for improvements. Olmsted Parks System candidate cities include Boston, Massachusetts, USA, and 
Louisville, Kentucky, USA.  

The first limitation is that the investigators did not examine ethnicity due to the US Census Bureau’s 
practice of including individuals of Latino/Hispanic descent within total counts of white or Black/African 
American populations. A second limitation was winter weather. Ground-truthing was conducted midway 
through the evaluation process. During the site visit, all researchers noted the lack of pedestrians in parks 
and on the sidewalks due to cooler weather. Future research might ground-truth the site(s) in warmer 
months. A third limitation needs to be acknowledged: the four white male evaluators from outside the Buffalo 
area may have brought subjective cultural and/or racial biases with them. 
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