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In the context of rapid urbanization, parks are important assets for enhancing the quality of life in urban settings.
They provide opportunities for outdoor physical activity, recreation, and therapeutic beneﬁts. A growing
number of park assessment studies are shifting their focus from spatial assessments such as availability, proximity, and accessibility, to nonspatial assessments such as park quality, park use, and park beneﬁts.
Consequently, arguments for developing methods of measuring these non-spatial dimensions of urban parks
have emerged in the literature. The purpose of this study is to analyze and synthesize the diﬀerent approaches
used for assessing non-spatial dimensions of urban parks, including quality, use, and beneﬁt, and draw implications for future urban landscape planning, design, and research. We explore the research purpose from the
perspectives of how the existing protocols measure the non-spatial park dimensions, what limitations they have,
and recommendations for future scholars to choose an existing protocol. The systematic study ﬁnds successive
patterns and agreement with direct observation methods in the development of park quality protocols. We ﬁnd
protocols for park quality and use focus primarily on physical activity and do not measure non-spatial dimsneions ofurban parks and other uses such as social contact and relaxation. When compared to park quality and
use, park beneﬁt protocols are less developed and most are based on self-reported data, an opportunity for future
research. For future scholars, study provides a list of recommended protocols for assessing park quality and use.
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1. Introduction
This study systematically reviews, summarizes, and synthesizes the
current state of academic literature focused on various protocols used
for evaluating non-spatial dimensions of urban parks. Speciﬁcally, our
analysis focuses on how current protocols measure the three most
commonly recognized non-spatial dimensions of urban parks: park
quality, park use, and park beneﬁts. From this analysis, we identify
research implications for landscape planning and urban design scholars
who study urban parks’ contributory value to quality of life.
By 2050, 70% of the world’s population is projected to live in urban
areas, due to rapid urbanization (UN, 2012). Concurrently, concerns
around global urbanization’s impacts on quality of life have reinvigorated calls for resiliency as a key component of healthy urban
environments. As contributors to resiliency, urban parks play an essential role in urban systems by providing various health, economic,
and social beneﬁts (Bedimo-Rung et al., 2005), ecosystem services

(Flocks et al., 2011; Reja et al., 2017), sustainability (Jennings et al.,
2016), and hydrology (Newman et al., 2017; Thiagarajan et al., 2018)
that mitigate negative issues commonly associated with urbanization.
Given the trend of denser urban forms for residential, commercial, and
industrial areas, the loss of parks and green open space has become a
serious research topic for urban settings, nationally and globally (Lin
et al., 2015; McPherson et al., 2011). As the importance of parks in
cities is widely recognized, a growing number of researchers have
studied parks from diﬀerent perspectives of urban planning and design
disciplines. Speciﬁcally, some studies have focused on improving understanding the relationships between people and parks as well as
promote the well-being of urban populations (Sallis, 2009). More recently, Newman et al. (2019) quantiﬁed and evaluated the urban green
space addressed landscape performance.
Research on urban parks has traditionally focused on physical and
spatial aspects such as park availability, accessibility, and proximity.
Physical identiﬁcation is also known as “park availability,” determined
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park usability pertains to how individuals with mobility limitations
access a park and fully participate in park-based activities, as compared
with users who do not have mobility impairments (Iwarsson and Ståhl,
2003).
Based on leisure research, Bedimo-Rung and the coauthors (2005)
have provided a wealth of knowledge on the park beneﬁt through
visiting and using parks, including physical health beneﬁts, psychological health beneﬁts, social beneﬁts, economic beneﬁts, and environmental beneﬁts. To better understand the interaction between park use
and park beneﬁt, the beneﬁts that people could achieve from park use
has been summarized according to psychological, psychophysiological,
social/cultural, environmental, and economic aspects (Moore and
Driver, 2005). Psychological beneﬁts include personal development,
mental health, and personal appreciation or satisfaction. Psychophysiological health beneﬁts including reduced depression, decreased
obesity, increased levels of ﬁtness, reduced incidence of disease, and
improved perceived quality of life. Social/cultural beneﬁts include
community satisfaction, family bonding, and reduced crime. Environmental beneﬁts include the development of environmental values,
heritage preservation, and environmental protection. Economic beneﬁts include reduced health costs, increased productivity, and increased
property values (Moore and Driver, 2005). While these park beneﬁts
are related to and informed by the more general concept of ecosystem
services, this study is focused more speciﬁcally on the more direct
human beneﬁts people realize from using parks.
Non-spatial dimensions of urban parks are a complicated construct
and quality, use, and beneﬁts are the most common representation
within the literature. The associations among the three identiﬁed dimensions suggest that higher park quality could result in greater opportunities for physical activities or more park use, which could contribute to various human well-being and health beneﬁts (Bedimo-Rung
et al., 2005). Park use is signiﬁcantly connected to understand interactions between humans and their built environment. Park beneﬁt is a
measure of the beneﬁts that people could achieve from the parks, which
provided a direct reﬂection of the relationships between humans and
parks. Along with park quality, these considerations directly inform
urban park planning and design processes which often employ analytical protocols.
With the emergence of various protocols for measuring manifold
non-spatial dimensions of urban parks, researchers are now facing
challenges in selecting appropriate measurement protocols. Some researchers have used existing instruments developed by others, while
some others have developed their own protocols. Consequently, researchers who are interested in determining the non-spatial dimensions
of parks ﬁnd a variety of divergent protocols, which present challenges
for consistent evaluation.
The purpose of this study is to systematically review, summarize,
and synthesize the current state of academic literature focused on the
protocols used for evaluating non-spatial dimensions of urban parks and
interpret how current protocols measure the three most commonly recognized non-spatial dimensions of urban parks: park quality, park use,
and park beneﬁts, and suggest directions for future scholars. To accomplish this research objective, the following research questions
guided the systematic research process:

primarily by the number and size of parks (Hughey et al., 2016). Spatial
identiﬁcation—park proximity or accessibility—relies on measuring the
relative distance between parks and other neighborhhood amenities
based on location theory (Wang et al., 2015). Spatial proximity-based
research has asserted that the closer a park is to a resident, the more
likely they will visit that park. Studies commonly employ Network
Analysis via Geographic Information System (GIS) to map the service
area of a park to indicate park accessibility (Chen et al., 2019a, 2019b).
Researchers commonly use spatial approaches to understand the
relationships between urban green open space and residents (de la
Barrera et al., 2016). However, in addition to the physical and spatial
measures, understanding and assessing parks’ non-spatial or non-physical dimensions are also important because the spatial approaches
cannot fully predict human preferences and behaviors. For example,
park quality is often correlated directly and signiﬁcantly with physical
activity levels, which contribute to a community’s overall well-being
(Mitchell and Popham, 2008). Prior literature demonstrates that park
quality is a more important factor than a closer distance inﬂuencing
people’s use of parks (Kabisch and Haase, 2013; Kemperman and
Timmermans, 2014). To achieve a better understanding of the relationships between parks and quality of life—and shape future environmental planning processes—researchers should include both
physical and non-physical, spatial and non-spatial dimensions in their
assessments. Recognizing this need, recent studies assessing park
quality have coincided with the emergence of new analytical tools from
a range of disciplines. In addition to exploring relationships between
urban green open space and residents, studies have identiﬁed other
non-spatial dimensions of urban parks like park use and park beneﬁts.
Bedimo-Rung et al. (2005)’s conceptual framework provides insights
into potential relationships among park quality, park use, and park
beneﬁts that have been used to quantify and reﬂect non-spatial dimensions of urban parks for green open space design and urban planning.
Scholars measure the non-spatial dimensions of parks for diﬀerent
purposes, such as park design improvement (Evenson et al., 2013), and
increasing opportunities for physical activities (Duan et al., 2018). Park
quality has been assessed and revealed to be inequitably distributed
across socioeconomically, racially, and ethnically diverse communities
(Chen et al., 2019a; Hughey et al., 2016; Vaughan et al., 2013). Studies
have measured park use or park beneﬁts to enhance understanding of
how associations between population and the built environment should
inform urban open space planning and design processes. Following is a
detailed explanation of each non-spatial park dimension explored
within this study.
Quality of parks is a signiﬁcant dimension that inﬂuences park
visitation and beneﬁts (Bedimo-Rung et al., 2005). Some studies identify park quality as the presence of single or limited park features or
characteristics, such as facilities (Aytur et al., 2015; Hughey et al.,
2016); amenities (Hughey et al., 2016); aesthetic characteristics
(Macintyre et al., 2002); or maintenance and/or cleanliness (Coen and
Ross, 2006; Kaczynski et al., 2012). In addition to the park attributes,
subjective components like human needs and user perceptions are also
regarded as important for deﬁning park quality (Bird et al., 2015;
Gidlow et al., 2012). The quality determination of urban landscapes
should incorporate comprehensive attributes including both the physical park attributes as well as subjective components.
Park use describes how certain features and characteristics support
or restrict the general population’s involvement in a given environment
for a particular purpose (Iwarsson and Ståhl, 2003). It is also the mechanism between environmental resources and users’ health beneﬁts
(Maas et al., 2009). Measurement of park use often includes evaluating
how people visit a park and what activities they partake in, such as
physical activities (Aytur et al., 2015), social contacts (Maas et al.,
2009), and relaxation (Zhou and Parves Rana, 2012). Within the literature, a similar term of art—park usability—sometimes raises confusion for readers due to its apparent similarity with park use. However,

1 How do the existing protocols measure the non-spatial dimensions
of urban parks (park quality, park use, and park beneﬁt)?
Speciﬁcally:
a Which method does the protocol employ?
b Where was the protocol ﬁrst developed?
c Who is the target population?
d What elements does the protocol measure?
2 What are the potential limitations of the existing protocols measuring the non-spatial dimensions of urban parks (park quality, park
use, or park beneﬁt)?
3 How might future scholars select or develop protocols for measuring
2
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3. Results

non-spatial dimensions of urban parks (park quality, park use, and
park beneﬁt)?

From the existing literature, we identiﬁed 18 innovative approaches
for assessing park quality, 14 assessing park use, and 5 assessing park
beneﬁts listed in Tables 1–3 to interpret how the existing protocols
measure the three non-spatial dimensions of urban parks. Limitations of
the current protocols for measuring the three non-spatial dimensions
are also illustrated in this section. Following, we provide recommendations for how researchers might select from established
protocols for the future studies.

2. Methods
2.1. Search criteria and strategy
The inclusion criteria for this study are those English-language peerreviewed journal articles that developed new protocols for measuring
the three identiﬁed non-spatial dimensions:1) quality, 2) use, and 3)
beneﬁts of green open space, especially parks in urban settings. Articles
that used existing instruments to measure non-spatial dimensions of
parks or the applications of any existing protocols are not included in
this study. Articles that did not specify the development of a new
protocol/tool/instrument to assess those non-spatial dimensions of
urban parks are excluded from the study neither. To concentrate its
focus on high quality peer-reviewed scholarly research, abstracts, book
chapters, project reports, and conference proceedings were excluded
from the search.
To identify approaches for assessing the non-spatial dimensions of
urban parks within the academic literature, this study employed
Preferred Reporting Items for Systematic reviews and Meta-Analyses
(PRISMA) (Moher et al., 2009) and conducted the online search in
Google Scholar, Scopus, PubMed, and Web of Science.
For park quality, the searching keywords included: “park” OR
“green space” AND “quality” OR “feature” “character” AND “measure”
OR “assess” OR “evaluate” OR “exam” OR “tool” OR “approach” OR
“method.” For park use, they included: “park” OR “green space” AND
“use” OR “physical activity” OR “usage” OR “usability” AND “measure”
OR “assess” OR “evaluate” OR “exam” OR “tool” OR “approach” OR
“method.” For park beneﬁt, they included: “park” OR “green space”
AND “beneﬁt” OR “service” OR “well-being” AND “measure” OR “assess” OR “evaluate” OR “exam” OR “tool” OR “approach” OR “method.”
According to PRISMA, search results were scanned for titles with the
primary keywords with an emphasis on urban settings. During the
subsequent process of reviewing the full text of those articles identiﬁed
from the initial keyword search, additional records identiﬁed from reference lists of the full-text papers meeting the search criteria were also
included for subsequent screening. Duplicated records screened from
the titles were removed. As articles with these keywords in the title
were identiﬁed, their abstracts and full content including introduction,
methods, results, and discussion sections were read closely to determine
whether the articles measured any of those non-spatial park dimensions
and the presence of innovative methodological approaches. The ﬂow
through the phases of the systematic review and results from the
PRISMA process are shown in Fig. 1.

3.1. Park quality
3.1.1. How did the protocols measure park quality?
To answer the ﬁrst research question, we synthesized the development of the protocols measuring park quality in Table 1 including their
purpose, methods, contexts, target population, and the measures/descriptions. We found the predominant methods for evaluating park
quality are direct observation or on-site assessment (72%). While most
of the protocols assessing park quality relied on the auditors’ on-site
observations, some recent protocols employed technologies including
GIS, remote sensing, and aerial photos to evaluate the parks remotely
(Edwards et al., 2013; Rigolon and Németh, 2018; Taylor et al., 2011).
Except two protocols measuring park quality from the surveying the
visitors (Van Hecke et al., 2018; Voigt et al., 2014), the majority of the
protocols achieved agreement between objectively measure park
quality according to the presence of speciﬁc park attributes and auditors’ judgment.
Although these objective protocols measured park quality primarily
by identifying the presence of the items, the number and physical dimensions of these measurable items for each protocol varied. For instance, even though they are assessed within the same category of park
attributes, EAPRS (Saelens et al., 2006) is a very comprehensive and
detailed tool that included 751 items within 16 sections in 59 pages,
while PARA (Lee et al., 2005) has fewer than 50 items to evaluate. We
list the original measures of the eighteen protocols in Table 1. When we
take a closer look at the measures, although they have been given
diﬀerent names, they actually measure the same items, which has been
summarized in Fig. 2. For example, Rigolon and Nemeth (2018) advocate that the diversity of structured play should be an important
measure of park quality for children’s activity, and the facilities, such as
ball game court and playground can support children’s physical activity
in QUINPY. In some protocols like QUINPY, facilities measure similar
items (Byrne et al., 2005; Crawford et al., 2008; Gidlow et al., 2018),
while activity or play also measure similar items but focus more on the
potential for physical activity (Bird et al., 2015; Broomhall et al., 2004;
Edwards et al., 2013; Kaczynski et al., 2012). In Fig. 2, we illustrate
some overlaps between safety issues and incivility. For example, the
measures of incivilities in PARA and NGST included graﬃti, vandalism
and litter, which has been deﬁned as the safety issues in CPAT and
PARK. Among the measures of park quality, sixteen out of eighteen
include landscape or aesthetic features, ﬁfteen out of eighteen include
facility or amenity (Fig. 2). More than half of the protocols assess the
park safety and maintenance/general conditions (Fig. 2).
The development of park quality protocols has been constructed
based on prior knowledge and continued with the development of
technology. The Public Open Space Tool (POST) was initially designed
as a validation tool for capturing 49 items covering four key domains of
park quality: activities, environmental quality, comfort, and safety
through direct observation (Broomhall et al., 2004). Subsequently, a
remote-use version (POSDAT) was developed for evaluating features of
public open spaces. The advantages of POSDAT include reduced data
collection time, especially for large areas and samples from the POST
(Edwards et al., 2013). With technological advancement, Hoﬃmann
et al. (2018) recently developed a free smartphone app based on POST,
maintaining the key components of POST, but adding app-based data

2.2. Data extraction and analysis
Following the PRISMA process, the included articles were reviewed
and pertinent information related to the research questions was extracted. In addition to basic information such as tool/protocol name
and author and year, we also documented the purpose, methods, context, target population, and measures to answer the ﬁrst research
question: how the existing protocols measured non-spatial dimensions
of urban parks. Beyond a summary of all protocols, an in-depth review
was then conducted using a grounded theory approach (Glaser and
Strauss, 2017) to identify patterns within the extracted information and
synthesize the protocols’ apparent purposes, practicability and eﬃciency, issues of reliability and validity, and how technology advancement informed protocol development. From this analysis, information addressing the second research question (the limitation
existed in the current protocols) was identiﬁed. To answer the third
research question, we analyze the selected protocols and provide recommendations for selecting the most suitable instrument for assessing
non-spatial park dimensions in urban settings.
3
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Fig. 1. The ﬂow of Information through the Phases of the Systematic Review according to PRISMA.

Németh, 2018; Van Hecke et al., 2018). However, there is no single
protocol designated for other age or socio-economic groups.
Some signiﬁcant measures of park quality acknowledged in the literature are missing in most of the protocols. Only a handful of protocols
evaluated park size as a contributor to quality (Fig. 2). Visitors’ subjective impressions towards the park have been identiﬁed as an important component to evaluate a park, but only two of eighteen protocols considered visitors’ impressions (Van Hecke et al., 2018; Voigt
et al., 2014). Most protocols measuring the subjective components of
park quality relied on the observers’ impression of the park’s condition
by answering questions like “Is the park attractive?” “Is the park
clean?” for example in PARK and BRAT-DO. However, visitors’ impressions and the observers’ judgment may be very diﬀerent when assessing park quality—a limitation overlooked by most of the protocols.
Fig. 2 documents four tools that include streets, surrounding areas, and
accessibility as part of park quality. This is inconsistent with how most
research studies deﬁne park quality. In addition, the presence of animals in diﬀerent park quality assessment tools is treated quite diﬀerently. In some tools, dogs and their waste are considered as incivility
and a “No Dogs” sign could result in credits for the park quality
(Bedimo-Rung et al., 2006; Bird et al., 2015; Lee et al., 2005; Troped
et al., 2006). However, other tools regard a dog park and the presence
of animals in a park as a positive contribution to park quality by enhancing human interactions with the environment (Byrne et al., 2005;
Saelens et al., 2006).

audits and analysis functions. In 2018, eCPAT was created based on
CPAT and explored the use of mobile technology which engaged youth
in advocacy and participatory action research for healthy communities
(Besenyi et al., 2018). Parks, Activity, and Recreation among Kids
(PARK) (Bird et al., 2015), was created to assess ﬁve conceptual domains based on a conceptual model of parks and physical activity, including activities, environmental quality, services, safety, and general
impressions (Bedimo-Rung et al., 2006) that may appeal to children.
3.1.2. Limitations of protocols measuring park quality
A large number of the instruments capturing park quality are primarily from the physical activity perspective (Bedimo-Rung et al.,
2006; Broomhall et al., 2004; Kaczynski et al., 2012; Lee et al., 2005;
Saelens et al., 2006). These protocols weight more importance of the
measures based on their contribution to people’s physical activity.
However, some items that may not contribute directly to physical activity may be important for the other park activities but are ignored or
weighted less importance in these protocols.
The context and target population limitations are also apparent in
the development of park quality protocols. All of these park quality
assessments are constructed in the global west including 61.1% in the
United States or Canada, 22.2% in Australia, and 11.1% in Europe
(Table 1.). There is no park quality protocol development in Asia and
Africa. Thirteen out of the eighteen approaches were designed for the
general population while only some are targeted for a speciﬁc group,
such as youth (Bird et al., 2015; Crawford et al., 2008; Rigolon and
4
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Assess the features of green spaces
Describe the features of physical activity
resources, including parks
Assess the features of parks, focus on
physical activity
An Audit Tool for Trail/Path
Characteristics
Evaluate public recreation areas for their
physical activity potential
Assess features of public open space
potentially important in inﬂuencing
children’s physical activity
Assess quality of public open space

SAGE (Byrne et al., 2005)
PARA (Lee et al., 2005)

A smartphone app to evaluate the quality
of public open space for physical activity

Evaluate urban park quality through GIS

QUINPY (Rigolon, & Nemeth,
2018)

A Multi-dimensional approach to assess
recreational services in urban parks
Evaluate park features, with a focus on
youth
Develop a tool for feasible, in situ
assessment of diverse natural environments
that support various uses
Assess park characteristics preferred for
adolescent park visit and physical activity

POST app (Hoﬃmann et al., 2018)

Manipulated photographs of parks
(Van Hecke et al., 2018)

NEST (Gidlow et al., 2018)

Structural Diversity (Voigt et al.,
2014)
PARK (Bird et al., 2015)

POSDAT (Edwards et al., 2013)

CPAT (Kaczynski et al., 2012)

Google Earth Pro (Taylor et al.,
2011)
NGST (Gidlow et al., 2012)

C-POST (Crawford et al., 2008)

EAPRS (Saelens et al., 2006)

BRAT-DO (Bedimo-Rung et al.,
2006)
PEAT (Troped et al., 2006)

Assess the quality of neighborhood parks
through an easy-to-use tool
Evaluate the ability of parks to promote
youth physical activity
Evaluate the features of public open space

Assess public open space, namely the
features that foster or limit physical
activity
Evaluate recreation facility quality

POST (Broomhall et al., 2004)

RFET (Cavnar et al., 2004)

Purpose

Tools/Authors

Table 1
Summary of the existing protocols measuring park quality.

GIS

A free and open-source app for
smartphone-based on POST

6912 photographs of park
characteristic & survey

In situ assessment

Web-based information and
remote sensing
Multi-dimensional landscape
mapping & survey
Direct observation

Observation

Denver, USA

None speciﬁed

None speciﬁed

Barcelona, Doetinchem,
Kaunas

Berlin, Germany;
Salzburg, Austria.
Quebec, Canada

Kansas City, Missouri,
USA
Perth, Australia

Stoke-on-Trent, UK

Sydney, Australia

Melbourne, Australia

Observation

Aerial, satellite, Street View
images
Independent observation

Hamilton County, USA

None speciﬁed

Observation
Observation

medium-sized county,
USA
California, USA
Kansas City, Kansas, and
Missouri, USA
None speciﬁed

None speciﬁed

Direct Observation

GIS located, and then in situ
audit
Direct Observation
Observational Field
Assessment
Direct observation

Context

Methods

Activities; environmental quality; services; safety; general
impression
Accessibility; Recreational facilities; Amenities;
Aesthetics − natural; Aesthetics – non-natural; Signiﬁcant natural
features; Incivilities and Usability; typology-speciﬁc
Naturalness, walking paths, upkeep, outdoor ﬁtness equipment
/playground; sports ﬁeld; benches; drinking fountain; peers; mother
with children, homeless people
The app stays true to the original POST paper instrument but adds
several functionalities to facilitate the POS audits and the
subsequent data analysis
Structured play diversity, Nature, Park size, Park maintenance, and
park safety

Youth

Youth

All

Adolescents

All

Biotic features; abiotic site conditions; infrastructure facilities

Features; Street View; smaller objects (litter, play equipment, and
some graﬀıti)
Accessibility 18.0%; Recreational facilities 16.0%; Amenities 22.0%;
Natural features 20.0%; Incivilities 24.0%.
Park info, access, and surrounding the neighborhood, park activity
areas, and park quality and safety
Activities; environmental quality; dogs; amenities; safety

Trails, water, access, aesthetics, comfort, information, educational,
safety, seating, play areas, sport facilities
Recreational facilities; Availability of amenities; Number of
playgrounds Club rooms for sporting clubs

All

Youth-oriented, but not
exclusively
All

All

All

All, but partial focus on
play spaces (youth)
Children

Features, condition, access, aesthetics, safety

All—but includes
youth-speciﬁc features
All

Design features, amenities, and maintenance/aesthetics

Facilities and services; landscape features; condition; safety
Features, incivilities, size, cost, signage, amenities

Condition items; maintenance; safety

activities; environmental quality; comfort; safety

Measures/Description

All
All

All

All

Population

S. Chen, et al.
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Assess park users’ physical activity levels, gender,
activity modes/types, and estimated age and
ethnicity groupings
Exam urban adolescents’ use of parks for physical
activity and their total weekly minutes of MVPA

Gauge park-based physical activity for use in
civilian, noninstitutionalized populations.

Identify where physical activity had occurred in
parks
Determine the criterion validity and test–retest
reliability of a brief park use questionnaire

SOPARC (McKenzie et al., 2006)

PA-PS (Walker et al., 2009)

CALE (Quigg et al., 2010)

6

Examine whether park improvement increases
overall park usage, park-based physical
activity and active travel to and from the park
Assess the preferences and uses of urban and periurban green spaces by city inhabitants

REVAMP (Veitch et al., 2014)

To observe and record the uses of public space and
environmental characteristics
Assess how urban green space selected and used by
university students

Identify urban park activity intensity at diﬀerent
thermal environments

EXOdES (Valera et al., 2018)

Leq (Tsai and Lin, 2018)

RSF (Ladle et al., 2018)

Measure park-based
physical activity

UVAs (Park, and Ewing, 2017)

Four section quantitative questionnaire
(Conedera et al., 2015)

Assess the park and open space for physical activity

Space Syntax (Koohsari et al., 2014)

A structured instrument (McCormack
et al., 2014)

Measurement Properties of a Park Use
Questionnaire (Evenson et al.,
2013)

Direct observation of visitors’ patterns of use and
socio-demographic characteristics

Investigate physical activity levels among youth

SOPLAY (McKenzie, 2002)

BALTS (Ries et al., 2009)

Purpose

Tool/Authors

Table 2
Summary of the existing protocols measuring park use.

Attendance density in
representing the park activity
intensity

Android smartphone GPS

Observation

unmanned aerial vehicles (UAVs)
observation

Chiayi Park, Taiwan

City of Calgary,
Alberta, Canada

Barcelona, Spain

Salt Lake City, Utah,
USA

Bellinzona,
Switzerland

Victoria, Australia

Mixed methods: SOPARC and
two periods survey
Survey

None speciﬁed

None speciﬁed

Dunedin, New
Zealand
USA

California, USA

Axial lines draw by DepthMap or
hand

Observation

Accelerometers (Actigraph
GT1M); GPS (Globalsat DG-100)
Mixed methods: Survey and GPS
monitor

Telephone Survey

All

University
students

All

All

None speciﬁed

None speciﬁed

All

All

Children aged
5–10 years
All

Adults

African American
youth

All

None speciﬁed

Direct observation (morning,
noon, afternoon, and evening a
day)
Web-based survey
Baltimore City,
Maryland, USA

Youth

Population

No speciﬁed

Context

Direct observation

Methods

Survey: usual park use frequency, duration; activity; mode of
travel for the most recent park visit, and past week. GPS:
exercise latitude, longitude, and speed every minute to identify
park visit
Observing each park user for two minutes: user characteristics
included gender, age group, group membership, number of
dogs, dog size, whether or not dog litter was cleaned up, and
scopes of activities
A “graph theory” in quantifying axial maps; “depth” is the
primary measure extracted from the justiﬁed graph; Integration
is an important measure in space syntax; associations between
POSs and physical activity can be enriched by using measures of
space syntax in calculating the concept of distance.
Survey: Socio-demographic variables, park use activity,
Satisfaction with the park, health-related measures, child;
SOPARC measures
perceptions of the quality of life; importance of the green on the
surrounding mountain slopes; the frequency of urban and periurban green space visitation including the activities undertaken
in them; demographic info; the motivations for engaging in
those activities
Park users’ physical activity levels; gender; activity modes/
types; estimated age; ethnicity; park activity areas (levels of
accessibility, usability, supervision, and organization)
Temporal location, Spatial location, Description of users, Uses of
the space, Psychosocial factors, Environmental factors
Using a dataset consisting of smartphone GPS location history
data volunteered by participants. We ask questions relating to
urban greenspace selection by comparing used locations to a set
of random locations at multiple spatial extents
Equivalent continuous sound pressure level (Leq) as a novel
indicator to represent park activity intensity and investigated
the correlation between Leq and sky view factor (SVF) at
diﬀerent Physiologically equivalent temperature (PET) values.

Gender; day; temperature; area accessibility; usability; the
presence of supervision, presence and classiﬁcation of activity
(sedentary, walking, or very Active); equipment availability
Park users’ physical activity levels; gender; activity modes/
types; estimated age; ethnicity; park activity areas (levels of
accessibility, usability, supervision, and organization)
Use of parks for physical activity; total weekly minutes of
MVPA; perceived park availability; perceived neighborhood
crime
Participation in physical activity; duration of their park visit;
participation in speciﬁc park-based activities; park visitation;
park use with speciﬁc facilities
Physical activity level; physical activity location

Measures/Description
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3.2. Park use

New York City, USA

All

3.2.1. How did the protocols measure park use
According to the search, there were more studies measuring park
use than park quality, but these studies employed fewer new protocols.
Many studies were excluded from the review process because they
measured park use by employing an existing protocol like SOPARC,
such as Cohen et al. (2009); Marquet et al. (2019); Van Hecke et al.
(2017). Other studies measuring park use were excluded because they
assessed park use without a deﬁned protocol, such as Edwards et al.
(2015), Loukaitou-Sideris and Sideris (2009), Payne et al. (2005),
Raymore and Scott (1998); Ries et al. (2008); Sasidharan et al. (2005);
and Tinsley et al. (2002). While those studies conducted surveys and
collected park use data, they did not describe whether their protocol
was newly developed, or include instructions for how it might be applied by other researchers in potential future studies. Most importantly,
some studies conducted surveys but did not test their validity and reliability (Payne et al., 2005; Raymore and Scott, 1998; Tinsley et al.,
2002), which could lead to inaccuracy of those measures and inconsistency of data collected by diﬀerent individuals. However, as the need
for recording park use data has increased, scholars developed protocols
for measuring park use. BALTS (Ries et al., 2009) and PA-PS (Walker
et al., 2009) are the pioneering survey protocols for assessing park use
and both have become popular protocols for the following cases to
employ. Survey methods have subsequently been combined with technologies like GPS in Measurement Properties of a Park Use Questionnaire (Evenson et al., 2013) and REVAMP (Veitch et al., 2014)
which could capture the location of activities in addition to their category and other characteristics. In contrast to BALTS or PA-PS which
measured physical activity, a more recent survey protocol—Four sections quantitative questionnaire (Conedera et al., 2015) relies more
heavily on survey responders’ perceptions of their experiences in the
park.
Studies have widely used survey to assess park use until the development of Observing Play and Recreation in Communities (SOPARC)
and the System for Observing Play and Leisure Activity in Youth
(SOPLAY) by McKenzie et al. in 2002 and 2006. Both SOPARC and
SOPLAY were designed to obtain information on park users and their
physical activities, and use momentary time sampling to record their
behaviors (McKenzie et al., 2006) while SOPLAY focused on youth. The
majority of case studies employed observational methods to assess park
use and almost all observational studies employed an already developed
protocol to capture park use (Joseph and Maddock, 2016). As of 2016,
85% of the direct-observation studies captured park use with the SOPARC tool while 11% used SOPLAY (Joseph and Maddock, 2016).
SOPARC also had a signiﬁcant inﬂuence on the development of other
observational protocols like UVAs, which extended the usability of
SOPARC by using unmanned aerial vehicles (Park and Ewing, 2017). In
recent years, other observational protocols measuring park use have
been developed, such as the structured instrument (McCormack et al.,
2014) and EXOdES (Valera et al., 2018), but SOPARC is still the most
popular. Another systematic observation instrument with more focus on
small-size parks, such as neighborhood parks (McCormack et al., 2014)
has diﬀered from SOPARC or SOPLAY. This instrument centered the
observations on individual persons, not on multiple zones within the
park, and attempted to record park user information and their activities
for the entire park and not for separate activity areas (McCormack
et al., 2014). In this way, the issue of double-counting of visitors that
might be caused by using SOPARC was minimized. EXOdES is an ad hoc
instrument to record park users’ position and exact time of each record
entry. According to (Valera et al., 2018), more detailed descriptions of
users, such as gender, age bracket, and psychological factors (potential
signs of belonging to a certain social group, and seemingly native or
immigrant status) also needs to be recorded. This protocol also allows
the auditors to capture the environmental factors such as surroundings’
lighting, cleanliness, graﬃti and visual quality, as well as upkeep of

understand the varying levels of
feelings in urban green space
Twitter sentiment (Plunz et al.,
2019)

Social media

aged 15 years or
older
French and Portuguese urban areas
(Paris, Angers, LisbonandPorto)
Explore residents’ beliefs concorning beneﬁts of urban green spaces
BWS Survey (Madureira et al.,
2015)

Questionnaire

Adults
Croatia
Face-to-face
questionnaire
Develop a simple and cost-eﬀective
measurement instrument to monitor
visitors'
desired beneﬁts in protected areas
(Barić et al., 2015)

Adelaide, South Australia
Public participation geographic
information system (PPGIS)
PPGIS (Brown et al., 2014)

PPGIS study website

All

Public park and its eﬀect on quality of life and health
impact, concerns of participants and suggestions to mitigate potential
problems
Google maps interface instructing the participant to drag and drop
diﬀerent digital icons (markers) on to a map of the area to capture:
physical activities and park beneﬁts
Beneﬁt dimensions: enjoy nature (enjoy the scenery and aesthetics of the
protected areas' locations), novelty and learning (learn new things about
Park history, local culture and traditions), personal achievement (improve
general health and wellbeing), socializing (meet new people) escape and
solitude (e.g., to escape everyday routines and pressures)
social beneﬁts (contact with nature, opportunities for outdoor sport and
recreation, enhance health and well-being, enhance neighbor–social
interaction, city image enhancement); environmental beneﬁts (diminution
of urban air pollution, diminution of urban air temperature, carbon dioxide
sequestration, biodiversity promotion, noise reduction).
Capture geolocated tweets from within a user-speciﬁc bounding box
tweeted at least once in New York City parks, compare sentiment reﬂected
by tweets inside of parks versus outside of parks by the same group of
Twitter users.
None speciﬁed
Thailand
Determine the perceived health impact
by the public of a public park
HIA Tool (Hengpraprom et al.,
2012)

Interview & group
discussion

Purpose
Tool/Authors

Table 3
Summary of the existing protocols measuring park beneﬁts.

Methods

Context

Population

Measures/Description
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Fig. 2. Summary of Park Quality Measures.

information (age, gender, etc.) and their activities in the park
(McCormack et al., 2014; McKenzie, 2002; McKenzie et al., 2006; Park,
and Ewing, 2017). Among these protocols, SOPLAY, SOPARC, and
UVAs focused on the degree of intensity of physical activities ranging
from sedentary activities to athletic exertion to deﬁne visitors’ MVPA.
In surveys, questions are more likely to focus on frequency and duration
of the park visits and frequency or preference for activities (Conedera
et al., 2015; Ries et al., 2009; Walker et al., 2009). Survey instruments
also ask more detailed questions about participants’ socio-economic
status and perceptions towards their park use (Conedera et al., 2015;
Veitch et al., 2014). Recently developed protocols informed by technology brought in some new measures to these protocols. GPS to record
the park visitors’ locations provides an objective assessment of park
visitation over time (Ladle et al., 2018), but more detailed information
on park use is limited and does not include activities or human perceptions. In addition to GPS, some researchers combine accelerometers
to record the time and intensity of physical activity to gain more
comprehensive information, including both physical activity time and

trash containers and garden areas (Valera et al., 2018).
In Fig. 3, in addition to the large proportion of protocols measuring
park use via survey and observation, other studies also employ global
positioning systems (GPS) and/or accelerometer devices to objectively
capture users’ exact locations in parks, and the proportion of moderate
to vigorous physical activities (MVPA) (Ladle et al., 2018; Quigg et al.,
2010). However, this protocol requires participants’ willingness to wear
a GPS device and availability of digital maps to match the GPS data
(Evenson et al., 2013). Fourteen percent of protocols are based on innovative approaches and technologies to provide a diﬀerent perspective
for measuring park use. Koohsari et al. (2014) employed the concept of
Space Syntax to explore associations between parks and physical activity to calculate distance. In 2018, Tsai and Lin used Equivalent
Continuous Sound Pressure Level to identify the urban park activity
intensity.
The measures in diﬀerent park use tools vary mainly according to
the selection of the methods. In Table 2, most observational tools rely
on researchers’ collection of visitors’ apparent demographic

Fig. 3. Distribution of Park Use Methods.
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of PPGIS, some studies in Australia have measured park beneﬁts
without a comprehensive protocol, using varying survey methods, onsite interviews, and mail-back questionnaires (Henderson-Wilson et al.,
2017; Schebella et al., 2019). Survey methods are commonly employed
in the development of park beneﬁt protocols to inquire on users’ perceptions of the beneﬁts from accessing the park resources (Barić et al.,
2015; Madureira et al., 2015). More recently, Twitter Sentiment (Plunz
et al., 2019) was designed to understand the diﬀerences of people’s
feelings inside and outside the urban parks, which provides an alternative method for reﬂecting the potential psychological beneﬁts provided from park visitation. It suggests an eﬀective way to objectively
compare the subjectively emotional information in the park. However,
numerous variables are inﬂuencing the outcomes of the social media
protocol, for example, individuals’ personal life experiences, political
events, other events occurring in the parks, and users’ access and use of
social media (Plunz et al., 2019). Consequently, the uses of geolocated
social media data is not capable of replacing traditional survey methods
but should be treated as a powerful supplement advanced by modern
technology (Plunz et al., 2019).

intensity and their locational occurrence (Quigg et al., 2010). A
growing number of studies also employ mixed methods to gather and
triangulate multiple aspects of park use to derive a more thorough and
complete assessment. For example, the Park Use Questionnaire protocol
(Evenson et al., 2013) used survey method with the help of GPS to not
only inquire about people’s park use experience but identify their park
visit through location and speed. In another example, REVAMP (Veitch
et al., 2014) successfully combines the measures of SOPARC with a
survey to supplement demographic characteristics and users’ subjective
perceptions including level of satisfaction towards their visit.
In Table 2, ﬁve of the examined park use assessment tools originated
in North America, four are from other western contexts, one is from
Asia, and the other four protocols do not specify their region of origin.
The targeted populations for park use measurement include general
population and youth, as well as an array of racial and ethnic groups.
3.2.2. What are the limitations of the protocols measuring park use
Some new technologies have been applied to capturing land use
features through Photo-sharing services (Alivand and Hochmair, 2017;
García-Palomares et al., 2015) with the help of social media and GIS.
This allows recording the location of each photograph, their spatial
distribution patterns, geographic coordinates, and ID of the photograph
owner, but existing protocols lack a systematic method for interpreting
this user-generated data. Similarly, while recent studies have measured
park use through social media through big data (Chen et al., 2018;
Zhang and Zhou, 2018), protocols generalizing the social-media generated measures and data analysis procedures are not currently documented in body of park use literature. Consequently, it is diﬃcult for a
newly developed protocol employing advanced technology like Leq
(Tsai and Lin, 2018) to achieve a comprehensive assessment of park
use. Intensity of activity is an important factor of park use, but not
comprehensively covered in existing protocols. Even through emergence of new instruments, this growth has not led to rigorous research
protocols. For example, some protocols did not provide the testing
process for establishing validity and reliability (Ladle et al., 2018; Tsai
and Lin, 2018).
In Table 2, eight out of fourteen protocols were developed to assess
physical activities in parks (Koohsari et al., 2014; McKenzie, 2002;
McKenzie et al., 2006; Park, and Ewing, 2017; Quigg et al., 2010; Ries
et al., 2009; Veitch et al., 2014; Walker et al., 2009) while six of them
measured the concept from general park use (Conedera et al., 2015;
Evenson et al., 2013; Ladle et al., 2018; McCormack et al., 2014; Tsai
and Lin, 2018; Valera et al., 2018). Most of the protocols, including
some most prevalent, such as SOPARC (McKenzie et al., 2006) regarded
physical activity or people’s intention of doing physical activity as their
main or only indicator of park use, while ignoring other more passive
park uses, such as social interaction, relaxation, and education.

3.3.2. What are the limitations of the protocols measuring park beneﬁt
An apparent limitation of protocols assessing park beneﬁt is that no
single protocol can assess all the identiﬁed park beneﬁts, including
psychological, psychophysiological,
social/cultural, environmental, and economic aspects. Even PPGIS
only focuses on social, environmental, psychological, and physical
beneﬁts; long-term beneﬁts like psychophysiological and economic
beneﬁts are beyond their measurement. Beneﬁts listed in the current
tools are often singularly focused on either social beneﬁt, environmental beneﬁts, or health beneﬁts, and have not broken through the
measurement limitation of PPGIS to fulﬁll the inclusive assessment for
park beneﬁts. The survey methods are suited for collecting park users’
perceptions of the beneﬁts they can achieve from parks. As park beneﬁt
measurement protocols with surveys are emergent, the majority of
them do not yet include tests for each protocol’s reliability and validity
(Madureira et al., 2015; Hengpraprom et al., 2012) (Table 3).
3.4. Recommendations
From our review of the protocols measuring park quality, use, and
beneﬁt, we have identiﬁed the following protocols in Table 4 suited for
future studies. Through a comparative analysis of existing protocols, we
subsequently focused on contrasting how the selected protocols reﬂect
the dimensions of their stated study purpose and their apparent eﬃciency, reliability, validity, and recognition. The state purpose of each
protocol was derived from descriptions of the protocols within the literature. Apparent reliability and validity were assessed by veriﬁcation
of whether previous research studies included relevant statistical tests
to determine their validity and reliability. Eﬃciency of the selected
tools was determined through an evaluation of whether the measures in
the tools represent non-spatial park dimensions according to the deﬁnition and whether the tool is applicable for its stated population and
the context. Recognition is evaluated based on whether the tool had
been used or cited in subsequent published research beyond those articles that only describe each tool. This dimension was evaluated
through review of the literature for references to each selected protocol.
However, while more recently developed tools may lack an established
record of citation within peer-reviewed journal articles and lack the
subsequent recognition of previously developed tools, future assessments of their recognition will likely shift as these tools are applied in
future studies and disseminated through peer-reviewed publications.
Of the eleven protocols arrayed in Table 4, ﬁve (BRAT-DO, CPAT,
SOPARC, REVAMP, and PA-PS) were found to fulﬁll all four dimensions
of eﬃciency, reliability, validity, and recognition. Of the remaining six
protocols, those that were not found to reﬂect all four dimensions may
be interpreted by some researchers as deﬁciencies that may disqualify

3.3. Park beneﬁts
3.3.1. How did the protocols measure park beneﬁt
Extensive literature describes the various beneﬁts residents can
achieve from urban green open space across the world (Van den Berg
et al., 2015). HIA Tool (Hengpraprom et al., 2012) was developed to
evaluate the perceived inﬂuence of parks, including both advantages
and disadvantages. It does not directly measure the park beneﬁts but
reﬂects perceived impacts of green resources on users’ quality life
(Hengpraprom et al., 2012). Although multiple studies have evaluated
speciﬁc aspects of these beneﬁts, such as on psychological health, no
speciﬁc tool or protocol was developed to directly assess this speciﬁc
nonspatial dimension until the development of public participation
geographic information system (PPGIS) by Brown et al. (2014) in
Australia. PPGIS oﬀers an online alternative for park users to identify
the locations and levels of physical activities and types of park beneﬁts
and has increasingly been used as a protocol for determining park
beneﬁts for urban planning (Brown et al., 2014). With the development
9
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√
√
√

4. Discussion
4.1. Park quality
Most park quality measurements have achieved an agreement with
commonly employed direct-observation methods in western settings.
Determinations of park quality can be attributed to the presence of
some park features and characteristics. There are strong connections
and continuity in the determination of these features and characteristics. Most of the protocols concur that landscape features, facilities,
amenities, and maintenance are indicative of a park’s quality, even
though sometimes some of them name these measures through diﬀerent
terminology. For example, we found some protocols used activity as a
measure of park quality (Bird et al., 2015; Broomhall et al., 2004;
Edwards et al., 2013; Kaczynski et al., 2012), while others indicate the
same under the category of facility. These features and characteristics
have been commonly acknowledged in most of the established park
quality protocols, might should be the most representative measures in
new park quality protocols. However, which speciﬁc items best represent facilities and amenities, and how to evaluate landscape/aesthetic features and maintenance are still under debate. Speciﬁc delineation of items representing facility and amenity diﬀers from one
protocol to the next. And, assessment of aesthetic features sometimes
relied on observer’s judgement and sometimes on visitors’ perceptions.
Variance of these measures among the diﬀerent protocols creates
challenges for future researchers who intend to choose one from them.
We recommend researchers use this article as a reference for comparing
how the diﬀerent protocols, their stated purpose, and measures in Fig. 2
to determine which is most applicable for the research purpose, budget,
and timeline.
We also provide recommendations for speciﬁc measures of park
quality. First, regarding the debates about whether park quality should
be assessed through perception of visitors or auditors, we recommend
the most ideal solution is to incorporate both of them in future studies.
The majority of existing protocols account for auditors’ assessments
(Bedimo-Rung et al., 2006; Bird et al., 2015; Byrne et al., 2005;
Edwards et al., 2013; Gidlow et al., 2012; Saelens et al., 2006), because
the auditors can provide assessment of subjective components of park
quality like aesthetic features, based on consistent criteria. However,
with diﬀerent purposes for visiting parks, they cannot account for the

PA-PS
Measurement Properties of a Park Use
Questionnaire

√
√

√
√

√
√
REVAMP

√

√

√
√

√

their use in future research. However, we encourage a diﬀerent approach for future research; the gaps in protocol’s coverage of all four
dimensions clearly illuminate opportunities for future research on establishing the reliability of the PARK tool, the validity of the EAPRS,
CPOST, and NEST tools, and strengthening recognition of the NEST,
QINPY, Measurement Properties of a Park Use Questionnaire tools in
peer-reviewed literature.
As the measurement of park beneﬁts only recently has been explored, at this point, none of the protocols evaluated in this study can
assess all the park beneﬁts discussed in the literature. Instead, we found
that each tool is focused more narrowly on related dimensions of park
quality, use, or beneﬁt. As each of the protocols for data collection and
analysis will naturally correspond to particular research questions, researchers may ﬁnd the suite of existing tools may be more applicable to
a research project when used in combination. Consequently, in addition
to considering their apparent reliability and validity, we encourage
researchers to consider how various combinations of existing tools may
complement each other in addressing the speciﬁc research questions of
their future research studies. In particular, because there is no single
comprehensive protocol for evaluating all identiﬁed park beneﬁts, researchers will have to determine whether to limit the scope of their
research questions to match existing protocols, contemplate selecting
and combining multiple tools from existing protocols, or may consider
developing their own tools that correspond to their intended research
objectives.

Park Use

SOPARC

√

√

√
√

√
√
PARK
NEST
QUINPY

√
√
√

√

√
√
√
√
√

√
√
√
√
√
√
√
√

To assess park characteristics that maybe related to physical activity
To characterize the physical environments within public parks and playgrounds
To test the features in the public open space that could inﬂuence children’s physical activity
To develop a user-friendly tool that enable stakeholders to audit community parks for their potential to promote
physical activity
To describe the development and reliability of a youth-oriented direct-observation park audit tool
To develop a tool for feasible, in situ assessment of diverse natural environments that support various uses
To develop a simple and reliable tool relying on publicly available, secondary data and includes variables proven
to attract sustained park use by young people
To obtain direct information on community park use, including relevant concurrent characteristics of parks and
their users
To examine whether park improvement increases overall park usage, park-based physical
activity and active travel to and from the park
Measures physical activity participation in a park setting and the use of individual park features
To describe the measurement properties of the park use questionnaire
BRAT-DO
EAPRS
C-POST
CPAT
Park Quality

Reliability
Eﬃciency
Purpose
Established Tools
Non-spatial park
dimensions

Table 4
The established protocols measuring park quality, use, and beneﬁt.

Validity

Recognition

S. Chen, et al.
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Only a limited number of studies described the importance of the development park use protocol and expanded their data collection process
into an instructional protocol for subsequent researchers (Ladle et al.,
2018; Ries et al., 2009; Valera et al., 2018).
Our analysis of the literature reveals that observation and survey
have become the most prevalent methods of park use protocols in the
global west. Among observation protocols, SOPARC (McKenzie et al.,
2006) gains most wide adoption, and is designed to capture the numbers and frequency of physical activities along with basic socio-demographic information such as age and gender. Contrary to self-reported
data, observation is an objective measurement that can provide
stronger internal validity and simultaneous generation of information
about the physical and social environment where the activity is occurring (McKenzie and van der Mars, 2015). Survey methods have the
advantage of acquiring speciﬁc information in accordance with speciﬁc
research objectives embodied in the questionnaire. However, they are
also subject to low response rates and subjective answers, which can
raise implicit bias and limit sample size (Guo et al., 2019). Literature
reveals that objectively measured PA is often much lower than selfreported PA (Troiano et al., 2008). Inconsistency of the two methods
can lead to data inaccuracy. Most importantly, park use concept can be
very comprehensive to include both the visitors’ self-reported park user
experience and the objectively measured activities. REVAMP (Veitch
et al., 2014) provided a vivid example to overcome the inaccuracy
between the two methods by separating their measurements and
achieve a comprehensive assessment of park use concept through both
the users’ perception and the observational audits.
Measurements using technologies, such as GIS and accelerometers
allow spatial analysis, linking the degree of physical activity in locations where playgrounds and other features are situated within green
spaces, but cannot record the forms of activities, the park users’ demographic information or their perceptions. The cooperation between
GIS with accelerometers can provide time and intensity of physical
activities, but human’s park use extends beyond the location and intensity to include intangible experiences and enjoyment. Measurement
instruments should accommodate consideration of how people use the
park for diﬀerent purposes, who are using the park, and how they feel
by using the park, etc. From our perspective, protocols using only GIS
and/or accelerometers are not suﬃcient to fully capture park use. These
methods can be integrated with other survey or observation protocols
and act as an important addition for comprehensively record park use
from various aspects.
Physical activity is still the most prominent measure of most existing
park use protocols, including tools with GPS and accelerometers,
SOPARC, and SOPLAY. Although SOPARC includes an audit of sedentary or passive activities, such as picnicking and reading, the criteria of
the measurement still rely on the intensity of physical activity, rather
than uses of parks for diﬀerent purposes. Other park uses such as social
interaction, relaxation, and education in parks should be explored for
the future park use measurement. Future researchers should amplify the
categories in the park use assessment to include not only various intensities of physical activity but, for example, diﬀerent levels of social
interactions in parks, forms of relaxation, and education as well. The
relative importance of physical activity could be consistent with others
or the importance/scale of diﬀerent park use categories could be adjusted depending on circumstances, setting, or study purpose.
Additionally, some newly designated protocols do not test for validity and reliability, we recommend future research expand to include
these checks. Validity determines whether the questionnaire is assessing what is intended. Criterion-related validity demonstrates associations between similar measures of interest. Reliability is the ability of
the questionnaire to assess what it measures measuring in a consistent,
reproducible way (Evenson et al., 2013). Test-retest reliability is one
type of reliability that examines whether measures applied on diﬀerent
occasions agree with one another. Desirable self-reported measures,
such as from questionnaires, will have evidence for both validity and

diverse perceptions of park visitors. Also, while the auditor can provide
consistent evaluation, the visitors’ varying experiences may be reﬂective of a park’s quality. When scholars assert that visitors’ perceptions are part of the measure of park use, a few object to this statement.
Measuring park quality through observation of trained auditors is also
defensible. Consequently, we advise using both trained auditors and
park visitors to more comprehensively assess park quality.
Second, a handful of protocols considered the park’s surroundings as
contributory to park quality (Gidlow et al., 2012, 2018) and we concur
that surrounding areas, including adjacent streets and accessibility are
important, as access can encourage park visitation and use. Future
scholars should be aware of the deﬁnition of the concept they are going
to research and select measures corresponding to theoretical frameworks. Third, the conﬂicting attitudes towards animals in diﬀerent park
quality assessment tools are a limitation in our ﬁndings. Dogs can be a
positive measure for the dog-owners in the parks but may be perceived
negatively by non-dog owners (White et al., 2018). The presence of
dogs and other animals can be either be evaluated positively or negatively, depending on the park’s target users. We recommend future
scholars treat the animal component comprehensively and separately,
taking full consideration of whether to evaluate animal presence positively or negatively. For example, dog park can positively contribute to
park quality while unleashed dogs and dog waste would detract from
park quality. POST (Broomhall et al., 2004) provides a good example
for separately considering diﬀerent components related to animals.
Additionally, future studies should identify the contributory roles of
animals in urban park quality from the cultural context of their study
settings, their research purpose, and target population.
Most park quality assessment protocols were developed to evaluate
potential for physical activity from the perspectives of health and leisure related researchers, which restricts their utility for assessing other
possible activities such as socialization, relaxation, and education.
Urban parks are public green resources that can provide people with
diﬀerent services in addition to physical activity. Development of future
park quality assessments should consider placing more importance on
these other supportive park functions.
With the development of park quality assessment, there are growing
numbers of tools focused on speciﬁc demographics or age groups. The
validity of these tools still needs to be determined and remains a fertile
opportunity for future research. Additionally, park quality measurements in urban settings, should include vulnerable groups such as the
elderly and disadvantaged groups (e.g. low-income population and
people with disabilities). As many countries have aging populations,
future research should reﬂect this reality. Speciﬁc park features and
characteristics valued by elderly people need to be identiﬁed and the
park quality assessment tools for them also need to be developed with
the determination of the tool’s reliability and validity. The park quality
assessment also needs to broaden to a more equal distribution of environmental resources across diﬀerent population groups.
While all of the examined tools are developed in the global west,
cultural diﬀerences can impact the park quality assessment in other
contexts and the diﬀerences in areas need to be addressed in future
studies. We encourage the development of protocols assessing park
quality from other contexts, for example Asia and Africa.
4.2. Park use
Park use is an essential non-spatial dimension of urban parks and
has been researched widely and rapidly from perspectives of leisure,
health, and planning across the world. Compared to the other nonspatial dimension of park resources—park quality, there were more
studies related to park use or park-based physical activities from multidisciplinary perspectives, but not as many park use protocols.
Previous researchers often anonymously collected data and answered
their research question without following an existing protocol or specifying their new protocol for replication by subsequent researchers.
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the beneﬁts of urban parks and a productive arena for future research.
But it limits the high inﬂuence by the outside variables. Most importantly, beneﬁts capturing via social media is not by directly asking
the most relative questions but through an analysis and comparison of
their sentiment inside or outside the parks. As the current geolocated
social media data is not capable of replacing the traditional survey or
measuring park beneﬁts independently, future scholars have the opportunities to ameliorate the protocol with a better design and the
advancement of technologies.
Currently, compared the protocols for park quality and park use,
there are only limited protocols for measuring park beneﬁt. Future researchers should consider possible protocol development and applications of such non-spatial dimension of parks besides park quality and
use. Another important ﬁnding regarding current park beneﬁts measurements is the reliance on self-reported data within the existing tools
including the PPGIS and survey. While information related to park
beneﬁts relies on individual perceptions, overreliance on self-reported
data introduces the risk of bias due to the unreliability of people accurately understanding or candidly disclosing their behaviors, thoughts,
or opinions. Consequently, recent park use measurement tools have
increasingly expanded to mixed methods approaches that combine both
objective and subjective data (Evenson et al., 2013; Veitch et al., 2014).
In the future, scholars should explore how to collect the park beneﬁt
data among individuals in other ways to ensure the validity and reliability of the process.

reliability (Evenson et al., 2013).
Because of population growth, the emergence of new approaches
measuring park use, especially those inspired by new technologies, are
needed for establishing research validity and reliability. While increasing numbers of studies have identiﬁed park use through social
media, no single protocol has included the generalized the representative measures of park use and operating instruments with social media. Social media-based methods can capture the number and
location of the park users rather the systematic observation and survey
methods. While these kinds of methods are appropriate for assessing
park use in some contexts, they cannot achieve accurate data on individual behaviors and activities. Furthermore, the validity and reliability of using these new methods to capture park use are questionable
because tests and comparisons have not been conducted. Future scholars who are interested in developing protocols via these methods need
to address these gaps and work toward achieving greater reliability and
validity, while considering broader societal privacy implications.
Future protocols should provide guidelines for application of this new
technology in park use measurement.
4.3. Park beneﬁts
Scholars have amassed a large body of research evaluating human
perceptions and preferences towards parks, from an environmental
psychology perspective such as Kaplan et al. (1998) and Appleton
(1984) seminal prospect-refuge theory that have shaped subsequent
study of human perceptions of various landscape types, ecological
functions, and humankind’s relationship to nature (Appleton, 1996;
Gobster et al., 2010; Nassauer, 1995). However, their collective work
represents a range of divergent views on how parks inﬂuence their
perceptions and preferences but have not achieved an agreement on
how the parks could inﬂuence their perceptions and preferences and
beneﬁt people’s lives. Recreation experience preference scale (Driver,
1983) is an early instrument to examine beneﬁts of parks and foundational for most park beneﬁt studies prior to the 21st century. Relatedly,
while Moore and Driver (2005) deﬁned the concept of park beneﬁt,
subsequent researchers began measuring the concept across diﬀerent
global contexts without a protocol, for example, in New Zealand
(Vesely, 2007), Bari (Sanesi and Chiarello, 2006), Finland (Tyrväinen
et al., 2007) China (Jim and Shan, 2013). The development of the
protocols measuring park beneﬁt is still at an early stage and more
attention is called for the ﬁeld.
Although the beneﬁt concept has been discussed for decades, it has
not been directly assessed using a consistent tool in urban settings until
the emergence of PPGIS. As an innovative way to capture people’s
perceptions of the beneﬁts they can achieve from parks, there are still
some beneﬁts not included in PPGIS’s measurement, especially the
long-term beneﬁts of psychophysiological and economic beneﬁts. In
other ﬁelds, the utility of PPGIS has been enhanced with GPS tracking
to augment users’ perspectives and monitor their travel patterns and
frequencies (Wolf et al., 2015). This method has the potential to be
better applied to measure a comprehensive park beneﬁts in urban settings from diﬀerent perspectives, such as combined with other methods
and expended the survey periods. Another period of assessment for the
same group of people is possible to be compared with the early assessment and identiﬁed if there is any long-term beneﬁt by using the
park resources.
In the Western context, some studies using social media data including Instagram, Twitter or Flickr tested human preferences or perceptions across large-scale natural environments, such as protected
areas (Levin et al., 2015) and national parks (Heikinheimo et al., 2017).
As the availability of social media and other big data sources increases,
research on how humans interact with the built environment and their
perceptions across space and time can be explored (Wood et al., 2013).
In addition to traditional survey methods, social media data like the
Twitter Sentiment (Plunz et al., 2019) oﬀers a new way of identifying

5. Conclusion
Through this study, we have analyzed and synthesized the diﬀerent
approaches used for assessing non-spatial dimensions of urban parks.
To accomplish this, we explored the research purpose from the perspectives of how the existing protocols measure the non-spatial park
dimensions, their limitations, and considerations for landscape planning and design researchers when choosing a protocol
To better understand the relationships between humans and the
built-environments and to promote more equitable distribution of park
resources, scholars have begun to shift their research from spatial dimensions to non-spatial dimensions. Non-spatial dimensions of urban
parks are a complicated construct and quality, use, and beneﬁts are the
most common representation according to the literature discussed in
this paper. This study detailed how the three primary non-spatial dimensions of urban parks—quality, use, and beneﬁt—have been assessed, the limitation existed in the protocols and the recommendation
for future studies. When assessing non-spatial park dimensions, future
studies should consider the associations and interdisciplinarity between
them, and determine which assessments are ﬁtting for their research
purpose and setting.
Park quality measurement has achieved agreement with direct-observation methods in the western contexts and showed clearly successive patterns in the development. The presence of some speciﬁc park
features and characteristics, such as park facility, amenity, and aesthetic features have been acknowledged in most protocols to represent
park quality, while the consistency and length of the measures between
various protocols are still debatable. Future studies also need to dedicate to the development of park quality protocols in other contexts
besides global west, and speciﬁc population groups, such as children,
elderly, and the low-income should be addressed in the future.
The protocols designed to measure park use are widely varied from
the survey, observation, and archival data sets with GIS or GPS, and
have not yet achieved agreement. We found a large number of park use
protocols often lacked reliability and validity tests; future researchers
should be cognizant of this when selecting an existing protocol. The
most notable limitation in park use protocols, especially for the observational approaches, is with the development of SOPARC, most of
the protocols measuring park use from the perspective of physical activity, but do not assess more passive human activities, such as social
12
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interaction. An observation protocol assessing park use from another
perspective other than physical activity is needed
Currently, park beneﬁt assessments are not as well developed as the
other non-spatial dimensions—park quality and park use—and the
majority of the protocols are based on the self-reported data which has
the potential of bias. Although existing literature discusses the concept
of park beneﬁt, the measurement could beneﬁt from development of
new protocols and application of these tools in a broader variety of
settings. Because of the importance of park beneﬁt assessments, we
encourage more research to explore this area that directly reﬂects
people’s perceptions of the beneﬁts they achieve from parks.
Through analyzing and synthesizing the protocols used for their
assessment, we contrast their measurements, limitations, and recommendations for future research. Although our analysis ﬁnds many
suitable protocols for evaluating park quality, park use, and park beneﬁts, we also identify issues that warrant further research and development to enhance the instruments’ research potential.
Each of the protocols for data collection and analysis will naturally
correspond to particular research questions. Consequently, researchers
may ﬁnd the suite of existing tools may be more applicable to a research
project when used in combination. We encourage researchers to consider how various combinations of existing tools may complement each
other in addressing the speciﬁc research questions of their future research studies. When ﬁnalizing their study designs, researchers will
have to determine whether to limit the scope of their research questions
to match existing protocols, contemplate selecting and combining
multiple tools from existing protocols, or consider developing their own
tools that correspond to their intended research objectives. Most importantly, we suggest researchers incorporate multiple aspects of park
assessment—both spatial and non-spatial and physical and non-physical—to completely conceptualize and understand park resources.
Through comparative analysis of existing protocols, we provide guidance for landscape planning and design researchers as they continue to
build the body of knowledge that will shape our future built environments.
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