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ABSTRACT

In 2008, the Maryland Department of Natural Resources (MDNR) developed the Maryland Park Equity
Assessment Tool to visualize the socioenvironmental distribution of parks across the state and assess
where resource investments would most enhance residents’ access to green space. This tool, the first of its
kind in Maryland (MD), represents an important advancement in environmental justice (EJ) decision
making. In 2018, MDNR partnered with the authors to update the tool’s rudimentary model for identifying
communities with low park equity and to improve the tool’s overall function and design. The updated tool
scores census block groups (CBGs) in MD based on the following nine factors: population density,
concentration of households <185% of the federal poverty line, concentration of children under the age of
18 years, concentration of adults 65+, concentration of non-White households, distance to public park
space, distance to public transportation, and walkability, and linguistic isolation. This article provides
details and rationale regarding the indicators and formula used to assign park equity scores to each CBG.
The details of added user-driven functions are also described. Finally, we demonstrate the tool’s utility for
regional planning and decision support with a case study in a suburban EJ community. The tool can be
accessed at https://dnr.maryland.gov/Pages/ParkEquity.aspx.
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INTRODUCTION
Health benefits of park access

OMMUNITY AVAILABILITY OF, and access to, parks—
defined here as public green spaces used for
recreation—is directly correlated with increased health
and well-being across all demographics.'*> According to

"Heidi M. Blanck, Diana Allen, Zarnaaz Bashir, Nina Gordon,
Alyson Goodman, Dee Merriam, and Candace Rutt. “Let’s Go to the
Park Today: The Role of Parks in Obesity Prevention and Improving
the Public’s Health.” Childhood Obesity 8 (2012): 423-428.

2Sarah Stark Casagrande, Joel Gittelsohn, Alan B. Zonderman,
Michele K. Evans, and Tiffany L. Gary-Webb. ‘““Association of
Walkability with Obesity in Baltimore City, Maryland.” American
Journal of Public Health 101 (2011): S318-S324.

3Paul Veugelers, Fortune Sithole, Sharon Zhang, and Nazeem
Mubhajarine. ““Neighborhood Characteristics in Relation to Diet,
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ternational Journal of Pediatric Obesity 3 (2008): 152—159.
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a national study, ~30% of physically active adults use
parks as a place for regular exercise.* Consequently,
neighborhoods with increased park space are associated
with greater physical activity in children, adolescents,
and the elderly as people with parks nearby tend to use
them more frequently than those who live further
away.>®’ Exposure to green space for at least 20 min-
utes per day increases daily exercise in children, and
recreational programs within 10 km of children’s homes
have inverse associations with children’s body mass
index by age 18 years.®® Moreover, parks promote
further healthy lifestyle choices, such as using active
transport (biking or walking) over passive transport to
reach park locations.'®

Mental health has also been shown to be positively
impacted by interactions with green space. Studies on
toxic environmental exposures and stressors have shown
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Yin, Jodie Robinson, and Dana Winiewicz. ‘“Association of
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437-441.
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Journal of Behavioral Nutrition and Physical Activity 11
(2014): 40.
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mental Health Perspectives 120 (2012): 1286-1290.
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Mortahty A Review.” Environmental Health 12 (2012): 43.
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that levels of air pollution are lower within and around
areas with ample green space.'!!!3 1415161718 pp;q
reduction in environmental stressors correlates with a
reduction in allostatic load, attention fatigue, and anxiety
while promoting relaxation and a sense of tranquility in
individuals who spent time in nature.'®?° In elderly
populations, the prevalence of dementia and depression
was observed to decrease as the availability of parks and
green spaces increased.”! In children, exposure to green
spaces can have positive cognitive effects such as im-
proved working memory and reduced inattentiveness.*
By contrast, children living further than 500 m away
from a green space were more likely to have behavioral
problems, especially hyperactivity and attention disor-
ders, compared with children living closer to green
spaces.”

Finally, green space plays an important role in social
well-being and capital by 2promoting social contact and
community attachment.”** An increase in social capi-
tal has been shown to decrease the risk of obesity while
increasing feelings of belonging, investment in
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community, and security.?®*7-**2%3% Notably, parks
facilitate intersections across physical, mental, and so-
cial health. Greater social cohesion can have positive
effects on the mental health of elderly populations.®’
Improvements to social capital also increase self-
confidence and self-efficacy as studies have shown that
residents of neighborhoods with embedded green space
(e.g., parks, wooded lots) perceive their own personal
health and well-being more positively than residents of
neighborhoods without green space.®?

Park equity as an environmental justice issue

It is important to note that green space access in the
United States is racially and socially disparate. His-
torically, communities of color have had access to
fewer—and lower quality, less maintained—green
spaces than White communities.*® There are more dis-
parities in access to urban vegetation than parks, al-
though inequities exist in all types of habitats, according
to a study including data from 10 U.S. cities.** Under-
standing disparities in access to green space is more
complex than measuring simple distance to parks. For
instance, ‘‘green space’’ is not necessarily synonymous
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with “‘park space.” In Baltimore, Black residents, on
average, live closer to parks than any other racial group;
yet White residents have access to more park acreage
and the parks in Black communities are often more
congested than parks in White communities.* Similar
findings were also observed in an analysis of park equity
in Colorado, which found that although non-White and
low-income populations had the highest proximity to
parks, White and high-income populations had in-
creased access to larger higher quality parks.*® In gen-
eral, though, multiple studies have observed that
low-income populations tend to have less access to both
parks and green spaces compared with high-income
populations.?”-38-394041:42 poor communities also have
a more difficult time maintaining and improving parks
due to limited financial and social capital.***** Further-
more, elevated public safety concerns in lower income
areas prevent people in those communities from freely
enjoying parks and recreational facilities.*’
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All of these qualities amount to park equity (defined
here as the state of having equally and meaning-
fully distributed park spaces and resources across all
communities)—or lack thereof—being an environmen-
tal justice (EJ) issue. In addition to lacking park equity,
low-income communities and communities of color are
often stressed by greater environmental contamination
and more overburdened by hazardous waste sites,
landfills, air polluting facilities, and heavily trafficked
roads and highways compared with their wealthier
counterparts,*0-47:48:49:30:31 cymuylative pollution expo-
sure in low-income communities is roughly three to four
times higher than in wealthier communities and, there-
fore, outdoor activity in these communities may lead to
harmful chemical exposures.”® Consequently, low-
income communities of color also experience higher
rates of respiratory diseases such as asthma and bron-
chitis, as well as increased rates of breast cancer and
leukemia.’® Compounding this is a characteristic lack of
medical services in these communities, creating a dou-
ble disparity of increased risk and decreased capacity to
overcome it.>*
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The role of geospatial tools
in addressing park equity

Several studies have employed geographic information
systems (GIS) technology to map disparities in park ac-
cess and use.’>®°"3® For example, ParkIndex aims to
provide stakeholders with a simple measure for identi-
fying “park deserts.”””® ParkIndex uses four factors to
determine park need: (1) distance to nearest park, (2)
number of parks within 1-mile (SI: 1.61 km) street net-
work, (3) amount of park space within 1-mile street
network, and (4) average park quality determined using
the Community Park Audit Tool.** This method placed
high importance on park proximity and used a network
analysis, instead of traditional buffering, to measure park
access. In contrast, ParkServe, developed by The Trust
for Public Land, calculates park need using only socio-
economic factors: (1) population density, (2) density of
youth under age 20 years, and (3) density of low-income
households.®’ Other studies using GIS to assess park
equity employ a more mixed approach using both prox-
imity and socioeconomic factors.

The Maryland Department of Natural Resources
(MDNR) created the original Park Equity Assessment
mapping tool to inform resource allocation priorities by
identifying areas of high park need throughout the state.
The tool’s underlying model analyzed and prioritized
census block groups (CBGs) in need of public park space
based on four factors: (1) Euclidean distance to parks
(weighted 50%), (2) population per CBG (25%), (3)
households within 185% of the federal poverty level
(12.5%), and (4) population of children <17 years and

3Bo-Xun Huang, Shang-Chia Chiou, and Wen-Ying Li.
“Accessibility and Street Network Characteristics of Urban
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(2020): 3618.
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adults >65 years per CBG (12.5%). This model priori-
tized park space investments in areas that had higher
concentrations of children <18 years, residents near and
below the poverty line, population density, and more
distance to public park space.

Considering potential gaps and limitations present in
the original tool, MDNR collaborated with the authors to
develop an updated Maryland (MD) Park Equity Mapper.
This new version of the mapping tool better addresses
barriers to public park space access that residents
throughout the state of MD face. MD Park Equity
Mapper v2.0 includes several relevant factors organized
as nine data layers and includes multiple state-specific
context layers to reveal larger inequities that may influ-
ence the use of local green spaces. This article illustrates
the development process, function, and utility of the
updated MD Park Equity Mapper and presents a case
study for using this tool for comparing green space ac-
cess across the state.

METHODS
Tool development and features

The 2019-2023 MD Land Preservation and Recrea-
tion Plan (LPRP) was used to generate a data set of
county-reported park locations throughout MD.®* A
quality assurance/quality control protocol (utilizing
Google Maps satellite imagery) was developed to
identify duplicate, incomplete, and missing records in
the LPRP, and these records were omitted from the data
set. The final list included 1864 parks. Street address
data for each park were transformed into a latitude and
longitude point data layer (Fig. 1A). The original
database included information on the presence or ab-
sence of the following amenities: (1) natural areas, (2)
hunting areas, (3) fishing areas, (4) picnic areas, and (5)
water recreation areas. The following amenity factors
whether present or absent were added to the park data
set: (1) playground areas, (2) sports facilities, (3) waste
receptacles, (4) restroom facilities, and (5) fee require-
ment for entry. In many cases, park features were fur-
ther verified using information found on county and
state park websites. After data cleaning, the number of
amenities per park was added to the tool as a point data
layer (Fig. 1B).

The authors conducted a literature review of studies
related to the social and environmental variables influ-
encing park use, access, and benefits (n=80) to deter-
mine the relevance of these factors and assess other
factors to be added to the model. Twenty-eight park
equity and context factors (including the original four)
were considered and organized into five broad categories:
(1) demographics, (2) accessibility, (3) functionality, (4)
safety, and (5) environmental hazards (Table 1).

%Maryland Department of Natural Resources, 2019-2023
Land Preservation and Recreation Plan. <https://dnr.maryland
.gov/land/Documents/LPRP_2019-2023/2019-2023_Maryland-
LPRP.pdf>. (Last accessed on January 15, 2021).

From the total studies included in the literature review,
a sample (n=10) of the most extensive park equity
studies was selected to determine which variables were
most often cited as major factors affecting park equity.
The majority of reviewed studies in this sample empha-
sized income (8 of 10 studies), population density (8 of
10), and park distance (6 of 10) as being important fac-
tors affecting access to park space, but none of the arti-
cles were conducted in a way that categorically ranked
these factors. Although walkability and public transpor-
tation access were the least mentioned factors, the studies
that included them found that these factors were posi-
tively associated with park space access and the associ-
ations were significant.***3%® Based on this evidence, the
following eight factors were selected to provide more
detailed measure of park equity: (1) population density,
(2) wealth status, (3) ratio of children <18 years of age,
(4) ratio of adults >65 years of age, (5) ratio of non-
White residents, (6) distance to the nearest park, (7)
distance to the nearest public transportation access point,
and (8) walkability index score. A ninth factor, linguistic
isolation, was included at the request of MDNR to assist
in advancing their mission to provide services and re-
sources to underserved populations (Table 2).

The nine park equity factors were combined using a
weighted model to establish the park equity total score
for each CBG (Table 2). Weights were established
based on the number of studies in the sample that cited
each indicator as a major factor affecting park equity.
Each indicator is scored on a scale of 0.00-1.00, re-
flecting percentiles averaged from all CBGs in the state.
Scores are divided into five choropleth classes using
natural breaks, with darker shades representing higher
scores and, therefore, higher need for park equity
(Fig. 1C, D). Note that higher walkability contributes to
lower park equity because residents in more walkable
areas are more likely to utilize park space.®” As a result,
areas with higher walkability scores should be priori-
tized for interventions.

Embedded subtools within the mapper allow for finer
analysis of park equity. The ““Select and Chart” tool

54Bethany B. Cutts, Kate J. Darby, Christopher G. Boone, and
Alexandra Brewis. ““City Structure, Obesity, and Environmental
Justice: An Integrated Analysis of Physical and Social Barriers
to Walkable Streets and Park Access.” Social Science & Med-
icine 69 (2009): 1314-1322.

% Andrew T. Kaczynski, Jasper Schipperijn, J. Aaron Hipp,
Gina M. Besenyi, Sonja A. Wilhelm Stanis, S. Morgan Hughey,
and Sara Wilcox. ‘‘ParkIndex: Development of a Standardized
Metric of Park Access for Research and Planning.”

66Christopher C. Weiss, Marnie Purciel, Michael Bader,
James W. Quinn, Gina Lovasi, Kathryn M. Neckerman, and
Andrew G. Rundle. “Reconsidering Access: Park Facilities and
Neighborhood Disamenities in New York City.” Journal of
Urban Health 88 (2011): 297-310.

7 Andrea S. Richardson, Madhumita Ghosh-Dastidar, Rebecca
L. Collins, Gerald P. Hunter, Wendy M. Troxel, Natalie Cola-
bianchi, Deborah A. Cohen, and Tamara Dubowitz. *‘Improved
Street Walkability, Incivilities, and Esthetics are Associated with
Greater Park Use in Two Low-Income Neighborhoods.” Journal
of Urban Health 97 (2020): 204-212.
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https://dnr.maryland.gov/land/Documents/LPRP_2019-2023/2019-2023_Maryland-LPRP.pdf
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FIG. 1. MD Park Equity Mapper v2.0 (Permalink: https://dnr.maryland.gov/Pages/ParkEquity.aspx). (A) The
“Parks” layer shows public park spaces listed in the Maryland LPPRP® represented as color-coded points (n=1864).
(B) The ‘‘Park Amenities’’ layer shows the same 1864 parks classified as have a low, middle, and high number of
amenities. (C) The ‘‘Park Equity Total Score (County)” layer gives averaged park equity scores for each of the
Maryland’s 24 counties. (D) The ‘‘Park Equity Total Score (Census Block Groups)”’ layer gives park equity scores for
each CBG in the state. CBG, census block group; MD, Maryland. Color images are available online.

displays a bar graph including each factor score as well
as the total park equity score for a selected CBG. This
visual presentation allows for an easy comparison be-
tween factors and their relative influence on the total
score. The ‘“Advanced Stats” button toggles the park
equity bar chart to a clustered box-and-whisker chart,

each cluster representing a different factor with grouped
data from the selected CBGs, county, and state. Dis-
played this way, users can view the minimum and
maximum values, quartile ranges, and median values
associated with each factor and census block group. The
“Report” button generates a separate window with these

TABLE 1. INDICATORS INCLUDED IN THE LITERATURE REVIEW ORGANIZED BY CATEGORY

Reviewed indicators absent/present in Park Equity Mapper v2.0

Category Absent

Present and influences park
Present equity total score

Demographics Obesity, percent less than high Percent non-White, median
household income, children,

school education
elderly
Accessibility  Bike friendly areas

Functionality =~ Maintenance

Safety Equipment, neighborhood
crime, pedestrian safety,
nighttime lighting, visibility,
lead contamination

Public transport availability,
walkability

Population density, percent
non-White, median house-
hold income, children, elderly

Park availability (distance),
public transport availability
(distance), walkability

Facilities, amenities

Environmental Traffic, air pollution, particu- Landfills, toxic release inventory

late matter, ozone, diesel
particulate matter NOx and

Hazards

facilities major water dis-
charges, risk management plan

SOx sites, National Priorities List
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TABLE 2. FACTORS USED TO CALCULATE PARK EQUITY TOTAL SCORES IN THE MARYLAND PARK EQUITY MAPPER

Factor Description

Occurrences in ~ Model
literature review weight

Population density

Household wealth

Distance to public
park

Non-White
population

Children <18 years
Adults 65 years
and older

Distance to public
transit

Walkability index

Number of residents per 1 residential acre (SI: 4,046 kmz)

(as defined by urban lands in the 2002 Maryland Department
of Planning land use/land cover data). Higher density equals
a higher score.

The ratio of households at or below 185% of the county’s poverty
level. The higher ratio equals a higher score.

An average of distances of each pixel within a block group to the
closest park.

Ratio of non-White to White individuals in that census tract
compared with the average ratio of the state. Higher ratio equals
a higher score.

Ratio of the number of children aged 17 years and under
relative to the total population. The higher ratio equals a higher
score.

Ratio of the number of adults aged 65 years and older relative to
the total population. The higher ratio equals a higher score.
The Public Transit Distance Score is based on the Accessibility
Index from the United States Environmental Protection Agency

as measured by travel time for the working-age population
through transit. Higher values indicate more accessibility.

The Walkability Index Score is based on the U.S. EPA model:

National Walkability Index (relative metric, higher values indicate
conditions generally more conducive to pedestrian travel)

Employment and household entropy

Eight-tier employment entropy (denominator set to the static eight
employment types in the census block group)

Street intersection density (weighted, auto-oriented intersections
eliminated)

Distance from population weighted centroid to nearest transit stop
(m)

(n=80 studies) (%)
13 16.0
13 16.0
13 16.0
11 12.0
6 8.0
6 8.0
6 8.0
6 8.0
6 8.0

Linguistic isolation A U.S. Census Bureau measure of the number of households in

which every member over the age of 14 years speaks a non-
English language and none speak English ““very well.”

and other descriptive statistics displayed as a table and
this report can be downloaded as a PDF.

Other useful tools include the ‘‘Side-by-Side Map
Viewer” and ‘‘Report Generator.”” The Side-by-Side
Map Viewer enables the user to compare any two factors
in the same location or in different locations (Fig. 2). The
Report Generator tool enables users to print the map of
the currently selected location(s), visible layer(s), and
data generated by the Select tool. Importantly, this tool
allows users to export and share their findings with peers,
stakeholders, and policymakers.

RESULTS
Case study: park equity in Langley Park, MD

The 0.99 mi” (SI: 2.56 km?) town of Langley Park is
located in Prince George’s County, MD, and has a population
of ~ 19,089 residents, a vast majority of whom are non-White
(98%) and many who are of low-income status (48%).68

%United States Environmental Protection Agency. EJSC-
REEN. 2019. <https://ejscreen.epa.gov/mapper/>. (Last ac-
cessed on January 15, 2021).

Langley Park is encircled by major roadways and in the
direct path of the currently underconstruction Purple
Line light rail corridor.®® The authors used the MD Park
Equity Mapper to visualize the landscape of green space
and park access in Langley Park alongside other EJ
indicators.

In MD, total scores range from 0.02 to 0.69. With a
park equity total score of 0.4, Langley Park’s combined
seven CBGs are in the top 20th percentile—the highest
class shown—for low park equity (Fig. 3). Factor scores
for population density (0.56), low wealth (0.68), and
linguistic isolation (0.6) are much higher for the seven
selected CBGs than for the Prince George’s County
(0.14, 0.45, and 0.07) and State of MD (0.19, 0.46, and
0.03) averages. The youth score is similar across Langley
Park (0.47), Prince George’s County (0.52), and MD
(0.46). The non-White score in Langley Park (0.76) is

®Willow S. Lung-Amam, and Casey Dawkins. “The Power
of Participatory Story Mapping: Advancing Equitable Devel-
opment in Disadvantaged Neighbourhoods.” Community De-
velopment Journal 55 (2020): 473-495.
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FIG. 2. Selecting the ‘‘Side-by-Side Comparison’ button (not shown) provides an output page where users can
select which indicators they wish to see simultaneously. The adult 65+ (left) and children <18 years (right) layers are
shown above for the Southern Maryland region. Areas that appear dark in both maps indicate an overlap where
populations of older adults and young children are highest. Park equity critically serves the physical activity and
socialization needs for these populations. This can be seen in the towns of Indian Head, Waldorf, St. Charles,
California. Color images are available online.
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FIG. 3. The seven CBGs comprising the town of Langley Park are highlighted using the MD Park Equity Mapper’s
“Select” tool. The ““Select”” window displays the Park Equity Factor Scores (and total score) as a bar chart. Two
models are represented for the total score. The ‘“Equal Weights’” model presents the total if all factors weight with the
same value (i.e., 0.9%). The “‘Different Weights”” model weights the park distance, population density, low wealth
status factors at 16.0%; non-White population at 12.0%; and the remaining five factors at 8.0%. The windowpane at
the bottom of the screen displays the explicit data fields and values underlying the selected CBGs. CBGs, census
block groups. Color images are available online.
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only slightly less than the Prince George’s County value
(0.8), but both are nearly twice the MD average for this
factor (0.42). The adults 65+ score in Langley Park and
Prince George’s County is equal (0.05), but lower than
the MD score (0.1). The public transit score for Langley
Park could not be generated. The map view also shows
that four of the seven CBGs are in the 20th percentile for
low equity, the remaining three CBGs are in the 40th and
60th percentiles. The status quo ‘“Equal Weights’’ (where
each of the nine factors is the same model weight of
0.11%) and the “‘Different Weights” models (Table 2)
provide nearly identical total score values.

The ‘“‘Advanced Stats” clustered box-and-whisker
chart provides for a finer analysis of the park equity data,
displaying the minimum, first quartile, median, third
quartile, and maximum values for each factor (Fig. 4).
The median scores for Langley Park are notably higher
than the county and state medians for the following
factors: population density, low wealth population, and
linguistically isolated population. This indicates that,
even when accounting for extreme outliers, Langley Park
residents occupy more dense living situations, are poorer,
and are less likely to be fluent in English compared with
the rest of the Prince George’s County and the rest of
MD. Alternatively, median values for youth score and
park distance score are similar between Langley Park,
Prince George’s County, and the rest of MD. The median
for adult 65+ score and walkability score in Langley Park
is lower than the county and state values. Finally, the
median non-White score for Langley Park is lower than
the Prince George’s County median but higher than the
MD median.

Park Equity Advanced Stat

|
||||

DISCUSSION

Demonstration of Park Equity Mapper v2.0: Langley
Park case study

MD Park Equity Mapper v2.0 represents a significant
update to the park equity assessment tool previously
developed by the MDNR. Adding to the original five
park equity determining factors (population density, in-
come, population aged 17 years and younger, population
aged 65 years and older, and distance to a park), the new
version includes the following factors: concentration of
non-White residents, distance to public transportation,
walkability, and linguistic isolation. These additions
were made based on the results of a literature review
(n=10 studies) on park equity and barriers to park ac-
cess, as well as conversations with MDNR. The mapper
is also newly equipped with subtools to generate graphs,
reports, and side-by-side comparison maps that aim to
provide (1) more in-depth analysis and understanding of
the park equity in MD and (2) improved interactivity and
utility for users.

These new features are demonstrated here using
Langley Park, Prince George’s County, MD, as a case
study. Although the score for distance to parks in the
selected seven CBGs was comparable with the park
distance scores across the county and state, results for
other factors highlight overlapping disparities, with val-
ues for population density, low wealth, and linguistic
isolation exceeding the county and state percentiles.
Notably, the median linguistic isolation and population
density scores in Langley Park were 40-50 percentile
points higher than the county and state medians.

istics for T Block Groups

ill |i L

FIG. 4. The ‘‘Advanced Stats’ Button (not shown) replaces the original bar chart with a series of box-and-
whisker plots, one for each indicator. This view allows users to identify the descriptive statistics (including
minimum, first quartile, median, third quartile, and maximum values) associated with selected CBGs, county, and

statewide average. Color images are available online.
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With a park equity total score of 0.4, Langley Park
falls into the highest rank (0.4-0.69) for green space
disparity, indicating a need for intervention. However,
users should consider that the total score for Langley
Park implies both limited availability of park space and
notable socioeconomic barriers to park access. There-
fore, interventions to improve park equity in this geo-
graphic area must strive to be more comprehensive than
simply developing more park space. Initiatives should
also endorse policies to minimize barriers toward park
equity associated with low wealth and linguistic isola-
tion (i.e., reducing air and water pollution and providing
multilingual signage and culturally relevant park
spaces) to ensure that all residents can fully utilize ex-
isting and new park spaces. Residents of Langley Park
can use the results from this tool to advocate for such
holistic interventions.

Limits and comparisons with other park equity tools

The factors used in the MD Park Equity Mapper’s
Total Park Equity Score are comparable with those
used in other green space equity tools. For example,
population density, children <18 years, and low wealth
scores are analogous to the three factors used in Park-
Serve’s equity tool. These factors help identify needs
based on demographics—population dense areas need
more parks than less dense areas, children need more
exercise than adults, and low-income households could
benefit more from the positive effects of green spaces
compared with higher income areas. To supplement
these demographic factors, we added two more: (1)
adults 65 and older, because elderly residents prefer to
exercise outdoors and have much to gain from the
mental health benefits provided by green space,’®’" and
(2) non-White population, because, similar to low-
income populations, non-White populations often suffer
a disproportionate burden of environmental exposures
compared with White populations.’?

We also used proximity and access factors in our
analysis. Distance to public park space is the same factor
used in ParkIndex. However, ParkIndex uses a network
analysis method that measures distance to parks based on
actual street distance to account for barriers such as
buildings, highways, and rivers. In contrast, our tool uses
a buffering method based on absolute distance instead of
street network distance. We recognize that the buffer
method alone is too simple to reliably measure access

"Hyun Jin Lee and Dong Kun Lee. “Do Sociodemographic
Factors and Urban Green Space Affect Mental Health Outcomes
Among the Urban Elderly Population?”’ International Journal of
Environmental Research and Public Health 16 (2019): 789.

7IChen Wen, Christian Albert, and Christina Von Haaren.
“The Elderly in Green Spaces: Exploring Requirements and
Preferences Concerning Nature-Based Recreation.” Sustainable
Cities and Society 38 (2018): 582-593.

72Sacoby M. Wilson. “An Ecologic Framework to Study and
Address Environmental Justice and Community Health Issues.”
Environmental Justice 2 (2009): 15-24.
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and have added walkability and public transportation
factors to supplement this deficiency in our model.

In addition to the proximity measures, the ParkIndex
model also includes a quality measure. The quality
factor is an average of the scores of six quality cate-
gories that are based on the Community Park Audit
Tool. The score of these six quality categories is
determined by the sum of several park amenities and
concerns. Park amenities that increase quality include
playgrounds, basketball courts, tennis courts, skate
parks, dog parks, restrooms, and artistic and historical
features. The Trust for Public Land, the creator of
ParkServe, has another tool called ParkScore that also
counts park amenities as measures of quality in its
model for park need.”> Both tools have been used by
researchers to access park access and equity.’*”> Like
these other tools, the MD Park Equity Mapper includes
a count of the number of park amenities per park, but
this measure does not influence the total park equity
score. This is because park quality can be subjective, as
the practical uses of various park amenities can differ
across demographics and thus the value of these ame-
nities does not remain constant. Furthermore, expensive
parks with more amenities are not always desired by
residents of low-income areas worried about environ-
mental gentrification and park segregation.

Even with its updates, the present tool is not without
limitations. Although studies suggest that park size is an
important factor in determining park equity,’®’” the MD
Park Equity Mapper flattens all parks to points rather
than polygon areas. As a result, proximity to park space
may be underestimated for CBGs near large acreage
parks and overestimated for CBGs near small parks.
Future versions will seek to capture the percentage of
park space within a radius of the CBG centroid.”® An-
other limitation, the assumption that high scores for low
wealth and non-White factors equate to environmental
injustice, can be resolved in future versions by including
explicit environmental health factors (e.g., particulate
matter data, asthma prevalence, and emergency room
visits).

Decision makers can bolster the effectiveness of the
mapper by applying a mixed method (i.e., qualitative and
quantitative) approach to identifying areas in need of

The Trust for Public Land. (2019). Parkscore and
Parkserve—About, Methodology, and FAQ. The Trust for
Public Land. <https://www.tpl.org/parkserve/about>. (Last ac-
cessed on January 15, 2021).

"Shaleen Miller. “‘Park Access and Equity in a Segregated,
Southern US City: A Case Study of Tallahassee, FL.” En-
vironmental Justice 12 (2019): 85-91.

75 Alessandro Rigolon. “A Complex Landscape of Inequity in
Access to Urban Parks: A Literature Review.”

"SChristopher G. Boone, Geoffrey L. Buckley, J. Morgan
Grove, and Chona Sister. ‘‘Parks and People: An Environmental
Justice Inquiry in Baltimore, Maryland.”

77 Alessandro Rigolon. “Parks and Young People: An En-
vironmental Justice Study of Park Proximity, Acreage, and
Quality in Denver, Colorado.”

"The Trust for Public Land. (2019). Parkscore and
Parkserve—About, Methodology, and FAQ.


https://www.tpl.org/parkserve/about

Downloaded by University of Maryland from www.liebertpub.com at 08/09/22. For personal use only.

MARYLAND PARK EQUITY MAPPER

more or better park equity.”® Researchers can use the tool
to identify areas of gark need and then employ semi-
structured interviews®**"¥2%3 and Photovoice method-
0logy®*+83-868788 qurvey instruments or community audit
tools to determine residents’ specific perceptions
regarding their access to green space.®” Communities
may also use other tools, such as the community block
assessment tool,”® in conjunction with mapping tools to
assess the quantity and quality of the different aspects
of their built and natural environments. Such infor-

"Judith Schoonenboom and R. Burke Johnson. “How to
Construct a Mixed Methods Research Design.” KZfSS Kolner
Zeitschrift fiir Soziologie und Sozialpsychologie 69 (2017): 107-
131.

80 Adwoa Commodore, Sacoby Wilson, Omar Muhammad,
Erik Svendsen, and John Pearce. ‘“‘Community-Based Partici-
patory Research for the Study of Air Pollution: A Review of
Motivations, Approaches, and Outcomes.” Environmental
Monitoring and Assessment 189 (2017): 378.

81Laura Dalemarre, Sacoby M. Wilson, Dayna Campbell,
Herbert Fraser-Rahim, and Edith M. Williams. ‘“Summary on
the Charleston Area Pollution Prevention Partnership Environ-
mental Justice Conference and Summit.” Environmental Justice
7 (2014): 81-86.

2Sacoby M. Wilson, Christopher D. Heaney, and Omega
Wilson. “Governance Structures and the Lack of Basic Ame-
nities: Can Community Engagement be Effectively Used to
Address Environmental Injustice in Underserved Black Com-
munities?”’ Environmental Justice 3 (2010): 125-133.

83Sacoby M. Wilson, Omega R. Wilson, Christopher D.
Heaney, and John Cooper. ‘“Use of EPA Collaborative Problem-
Solving Model to Obtain Environmental Justice in North Car-
olina.”” Progress in Community Health Partnerships: Research,
Education, and Action 1 (2007): 327-337.

84 Aaron Aber, Nikki Waxman, Anam Khatib, Ashley Bamfo,
Derefaka Simon-Ogan, and Sacoby Wilson. ““Use of Photovoice
to Highlight Environmental Justice Issues: The Power of Pho-
tography in Buzzard Point, Washington, DC.” Environmental
Justice 10 (2017): 36-42.

85Glen S. Aikenhead. “‘Science Education: Border Crossing
into the Subculture of Science.” Published in Studies in Science
Education 27 (1996): 1-52.

Lucy Annang, Sacoby Wilson, Chiwoneso Tinago, Louisi-
ana Wright Sanders, Tina Bevington, Bethany Carlos, Evange-
line Cornelius, and Erik Svendsen. ‘‘Photovoice: Assessing the
Long-Term Impact of a Disaster on a Community’s Quality of
Life.” Qualitative Health Research 26 (2016): 241-251.

87Chanse, Victoria, Amina Mohamed, Sacoby Wilson, Laura
Dalemarre, Paul T. Leisnham, Amanda Rockler, Adel Shirmo-
hammadi, and Hubert Montas. 2017. “New Approaches to Fa-
cilitate Learning from Youth: Exploring the Use of Photovoice
in Identifying Local Watershed Issues.”” The Journal of En-
vironmental Education 48: 109-120.

88Heather M. Brandt, Venice E. Haynes, LaShanta J. Rice,
Dayna Campbell, Edith Williams, and Saundra H. Glover.
“Using Photovoice as a Tool for Community Engagement to
Assess the Environment and Explore Environmental Health
Disparities.” Journal of Health Disparities Research and
Practice 10 (2017): 6.

8 Andrew T. Kaczynski, Jasper Schipperijn, J. Aaron Hipp,
Gina M. Besenyi, Sonja A. Wilhelm Stanis, S. Morgan Hughey,
and Sara Wilcox. ““ParkIndex: Development of a Standardized
Metric of Park Access for Research and Planning.”

°C. D. M. Furr-Holden, M. J. Smart, J. L. Pokorni, Nicholas
S. lalongo, Philip J. Leaf, Harold D. Holder, and James C.
Anthony. ‘“The NIfETy Method for Environmental Assessment
of Neighborhood-Level Indicators of Violence, Alcohol, and
Other Drug Exposure.”” Prevention Science 9 (2008): 245-255.
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mation serves to ground truth the outputs of the park
equity mapping tool as it is known that spatial models
are inherently flawed when generalizing at the CBG
level.”! Also, the tool can be used by community sci-
entists or in community-based participatory research as
it provides users with an opportunity to visualize and
interact with a variety of parameters about their own
neighborhoods in a way that was previously unavail-
able.”>%?

CONCLUSION

The MD Park Equity Mapper is an important asset for
policymakers, environmental health officials, and com-
munity members working to advance EJ regarding parks
and other green spaces. This tool lays the foundation for
park equity analysis in MD and is a model for other state-
level EJ screening tools. The mapper expands the effi-
cacy of the MDNR’s first park equity tool by increasing
the number of weighted factors (from five in the original
version to the present nine) for modeling park equity and
reweighting the importance of each factor based on rel-
evant findings from peer-reviewed literature. The new
version of the tool uses nine data layers to assess park
equity and includes a suite of new utilities including
functions for selecting multiple CBGs, charting park
equity data in easily interpreted graph, comparing map-
ped factors side-by-side, and outputting a report for dis-
semination and inclusion in other documents. The present
failings of the tools reflect a lack of available databases
for key factors affecting park equity (including park area,
park quality, maintenance, facilities available, and more).
Efforts to improve data gaps would result in a more
powerful and versatile MD Park Equity Mapper. The tool
can be accessed freely by visiting the following link:
https://dnr.maryland.gov/Pages/ParkEquity.aspx.
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