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a b s t r a c t

Urban parks improve quality of life by providing an array of cultural and natural ecosystem services, such
as maintaining biodiversity, reducing air pollution, and benefiting residents' physical and mental states.
Although government invests a large amount of capital into park management, parks are still underused
in many cases. In this study, the association and relative importance of socio-demographic, environ-
mental, and individual factors were investigated with regards to their impact on citizens' park visitation.
Data was collected through cross-sectional door-to-door questionnaires and online databases, and was
analyzed using a hierarchical regression model. Results showed that physical exercise (27.4% of collected
reports) and rest and relaxation (26.7%) were the twomost widespread reasons for park use. When asked
about constraints of park visitation, time limitations were reported as being the most constraining factor.
However, our quantitative analysis found no significant correlation. Socio-demographic, environmental,
and individual variables explained 1%, 20% and 26% (adjusted R2) of the total variance in frequency of
park visitation between participants, respectively. A citizen's neighborhood greenspace, housing price,
and distance from the nearest park were negatively correlated with park use. Among individual factors, a
participant's reported affinity for park visits, time spent in their residential greenspace, and number of
children under seven were positively correlated with park visitation, with a decreasingbcoefficient. This
research highlights the predominant contribution of attitude over accessibility factors when it comes to
park visitation. Furthermore, the data indicates that accessibility factors function differently for frequent,
infrequent, and moderate park users and provision with parks within 1000 m of their home is recom-
mended. The findings have implications for park management and future research.

© 2015 Elsevier Ltd. All rights reserved.
1. Introduction

Rapid urbanization poses amajor challenge to the ecological and
existing urban landscape, with 50% of the global population already
concentrated in urban areas (UN, 2010; WHO, 2012). Urban life is
characterized by a lack of access to nature, a sedentary life style,
obesity, various chronic diseases, and social problems (Klaus et al.,
2009; Miller, 2005; Pyle, 1978; Tian et al., 2014). Accumulating
evidence shows that urban parks provide an array of social, natural,
and cultural services, and may be regarded as an important remedy
to combat the above-mentioned urban ailments (Gavin et al., 2010;
Konijnendijk et al., 2013; Karin et al., 2010). However, cities are
), lifeng@rcees.ac.cn (F. Li).
relatively nature-poor, and parks require huge municipal invest-
ment that might otherwise be used for other development (Dino
et al., 2013). In spite of large government investment in park con-
struction andmaintenance, urban parks are still underused inmany
cases (Dino et al., 2013). In Victoria, Australia, 40% of residents
never use parks (Anon, 2004). Research on two parks in Guangzhou
reported that 22% and 51% of the population around the respective
parks never visited (Huang and Xu, 2013). The promotion of park
use, given the competition for land use, is a major concern for
municipal governments, urban planners, and urban ecology
scholars. Identifying and providing scientific information on the
primary determinants of park visitation could be of great assistance
in devising programs and policies to promote park visitation.

Constraint on park visitation is a longstanding topic of interest
in leisure constraint research, the aim of which is to mitigate
engagement constraints and promote participation in leisure
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activities. A body of researches have been published on the topic in
Leisure Sciences, Journal of Leisure Research, Journal of Park and
Recreation Administration, and other journals. Findings indicate that
perceived time scarcity and preoccupationwith other activities and
household obligations are the most widespread constraints. Park
overdevelopment, costs, and poor accessibility have been cited as
being the least important constraints, while interventions that have
improved park visitation have included increasing park safety,
providing more information about parks, providing more park ac-
tivities, and building parks closer to home. Studies have also
examined how demographic differences and organizational in-
terventions have affected the level of perceived constraints versus
actual constraints over time (Dino et al., 2013; Andrew, 2005).

The fields of built environment and public health are paying
increasing attention to park visitation and particularly to active
park use, due to the accumulating evidence that urban parks
encourage physical activity and interaction with nature, and thus
provide mental and physical health benefits (Zhang, 2014). A con-
ceptual model has been developed which organizes the factors
influencing park visitation into three categories: intrapersonal
factors (psychological factors internal to the individual, such as lack
of interest or fear of crime or attack); interpersonal factors (in-
teractions dependent on others, such as the presence of a com-
panion to visit with); and structural factors (environmental factors
such as the proximity of facilities or available leisure time) (Ariane
et al., 2005). Using this model, it has been found that older adults,
racial or ethnic minorities, females, and lower-income families
were more likely to be infrequent or nonusers of parks (Cordell
et al., 1999; Mowen et al., 2005; Payne et al., 2002; Scott and
Munson, 1994; Scott and Jackson, 1996). It has also been found
that interpersonal factors, such as park use by friends and family,
are significantly associated with park use (Amy et al., 2009; Donna,
2000). Environmental factors have been well documented, ranging
from park characteristics to neighborhood characteristics like
walkability, population density, road connectivity, and traffic speed
(Amy et al., 2009; Gavin et al., 2010; Mecredy et al., 2011; Sandra
et al., 2014), and recent studies have highlighted the significant
contribution of psychological factors (Joshua et al., 2013; Lin et al.,
2014).

Park visitation research has received attention since 1980 in
North America and Australia, but urban resident recreation
research is quite limited in China, which is contradictory consid-
ering the increasing need for recreation space and refuge from a
crowded, polluted, and stressful urban life. As Zhang and Yang
(2014) have pointed out, “less developed countries face the chal-
lenge of meeting the rising demand for outdoor recreation oppor-
tunities in metropolitan areas. It is important to understand the
developing process of outdoor recreation and identify the influ-
encing factors in order to overcome the challenge. Literature on
managing outdoor recreation in metropolitan areas in less devel-
oped countries is very limited.” Although existing leisure and
public health studies provide valuable insights for urban planning
in China, social and cultural differences may restrict their applica-
tion. Thus original research is still required.

Beijing is typical of rapidly urbanized and urbanizing areas,
where the conflict between economic development and environ-
mental conservation is severe. That is why we chose to conduct our
case study there, investigating Beijing park use and its influencing
factors. Actually, there has been plenty of researches on urban parks
in Beijing published in Chinese journals. However, broader studies
have mainly focused on the classification, structure, emerging
patterns, dynamics and accessibility of Beijing's parks by analyzing
the properties of the parks themselves. Data on citizens' actual use
of the parks and their requirements have not been included in these
studies (Liu et al., 2013; Zhu and Feng, 2008). Government
consideration of park aesthetics overlooks the requirements of the
resident in urban planning and park design (Gao, 2007; Zhang and
Yang, 2014). In other studies that restricted themselves to indi-
vidual parks, residents' behavior and characteristics were surveyed
(e.g. preferred facilities and frequent activities) in order to guide
park design, but most of this research is qualitative analysis and
represents a statistical description of park use constraints (Gao,
2007; Li et al., 2012; Ren et al., 2011; Tan, 2006). To what extent
these factors are correlated with actual visitation behavior is not
quantified. In addition, a snapshot method of observation which is
often used in previous studies e the POE (Post Occupation Evalu-
ation) method, for examplee is biased, because the opinion of park
nonusers is not addressed. Comprehensive consideration of both
the parks' and residents' characteristics in their socio-economic
context is needed. Therefore, this study attempts to answer the
following questions: (1) What is the overall usage of the parks in
urban Beijing? (2) What are the motivations and impediments
affecting citizens' park visitation? (3) What is the respective import
of the socio-demographic, environmental, and individual factors
that impact park visitation?

2. Method

2.1. Overview of urban parks in Beijing

Beijing has undergone significant economic development and
rapid urban expansion over the past 30 years. The number of per-
manent residents in the city has increased by 3.8% per year over the
past 10 years, reaching 19.612 million in 2010. Population density
has reached 7837 people per km2, exceeding the population den-
sity of metropolises like Tokyo and Greater London (BMBS, 2011). In
2013, the amount of park area in Beijing reached 22,215 ha, or
15.7 m2 per capita (BMBS, 2013). The proportion of greenspace in
Beijing in 2006 was 46.2%, and parks accounted for 55.4% of that
total greenspace (Gao, 2006). Private greenspace is still relatively
rare in Beijing; thus the provision of greenspace ecosystem services
depends mainly on public parks (Yao et al., 2014).

2.2. Experiment design and data collection

A cross-sectional, door-to-door survey was conducted around
North 5th Ring Road (shown in Fig. 1), where previously protected
forests had been converted into several urban parks prior to the
Olympic Games in 2008. The study area was encircled by the G45-
S32 Road, Subway Line 13-G7 Road and the 4th Ring Road. Since the
purpose of this study was to test the influence of certain specific
factors on park visitation, variability outside the experimentally
controlled variables was minimized by conducting the survey in
settings that were similar in many aspects. A better picture might
have emerged if the surveys were conducted across the entire city,
but it was beyond the time and expenditure limitations of this
experiment, and so the study area includes various types of parks in
an attempt to represent the general situation in Beijing. Parks in
this area include: Olympic Forestry Park, Chaolai Forestry Park,
Lishui Bridge Park, Huangcaowan Country Park, Yongshiying
Country Park, Qinghe Country Park, Bishuifenghe Country Park,
Dongshengbajia Country Park, Yanqing Cultural and Sports Park,
Chaolai Agricultural Park, Dongxiaokou Forestry Park, Xisanqi
Green Beach Park, Yongtai Ecological Park, Yangshan Park, and
Beichen Central Park.

The door-to-door survey method with a questionnaire was used
because a growing body of researches have documented insuffi-
cient coverage of the young and the poor using traditional
surveying techniques such as the random calling of landline tele-
phones (Delnevo et al., 2007), while an internet survey would lead



Fig. 1. Location of the study area. (a) is the administrative districts of Beijing. (b) is detailed location of the study area.
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to the omission those who do not use the internet. The survey was
conducted from June 20th to September 15th, 2014. A total of 800
questionnaires were issued. All surveys were administered by
trained data collectors. Prior to data collection, 30 questionnaires
were filled out by a sample group to test whether the reading level,
language, and format were appropriate for the target residents. The
questionnairewas revised according to findings from the test. Older
people were more likely to be responsive to the survey, so the
proportion of participants older than 50 was controlled for to
ensure a representative sample. Each questionnaire took an average
of 20 min to complete.

2.2.1. Motivations and impediments
To gather as diverse a set of answers as possible, motivations for

and impediments to park visitation were investigated with the
following type of open-ended questions: “What are the primary
three reasons for you to visit the park near your home?” and “What
are the three most common constraints preventing you from
visiting the park near your home?” (questions 20 and 21 in the
Supplementary Table). These qualitative survey questions were
asked to gain a fuller perspective on the results of the quantitative
research. As Gavin et al. (2010) mentioned, qualitative research can
complement quantitative findings and contribute in a unique way
to our understanding of park visitation.

2.2.2. Variables
To measure the general park use situation in a quantitative

manner, questions like, “In general, how many times do you visit
the park in one month?” (question 18 in the Supplementary Table)
were asked of individuals whose backgrounds varied in a number
of different ways and about parks in a variety of environments. The
variables fell into three categories e the socio-demographic, envi-
ronmental, and those particular to the surveyed individual.

Socio-demographic variables included a subject's age, occupa-
tion, gender, income, and education level (questions 1 to 5 in the
Supplementary Table). Environmental variables included
characteristics of the community in residence around the park and
the park's accessibility to that community. This data was collected
from the questionnaire and from the internet. Residence commu-
nity characteristics (plot ratio, proportion of residential greenspace,
and average housing price) were collected from the websites of real
estate agencies, a method that has been employed in previous
studies (Andrew et al., 2014). Park accessibility variables (the
number of parks within 500m,1000m, and 1500m of participant's
home, the distance to the nearest park, the walking time to the
nearest park, and the number of turns along the optimized path
from the participant's home to the nearest park) were collected
with the Gaode map software, which is the top domestic map
software. Shortest road distance grades were assigned as following:
grade 1 e less than 500 m; grade 2 e between 500 m and 1000 m;
grade 3 e over 1000 m (1000þ m). The participant's address and
self-reported walking time to the nearest park were collected by
question 17 in the Supplementary Table.

In terms of the variables particular to the individual survey
participants, both objective and subjective data were recorded,
depending on the variable. A participant's self-reported level of
busyness was measured on a scale from 1 to 5 in response to the
following question: “How busy are you with your work, if 1 rep-
resents ‘not busy at all’ and 5 represents ‘very busy, I can barely
handle it?’ ” Leisure time and work time were both measured on a
typical weekday and over the weekend. In this study, leisure time
refers to time excluding work, commuting, housework, necessary
personal hygiene, and time devoted to physiological needs (e.g.
sleeping and eating) (Li and Chai, 1999). Data on time spent in
residential greenspace was also collected to investigate its
compensating role in offsetting time spent in urban public parks
(questions 7e10 and question 19 in the supplementary table).

Individual attitudes towards visiting parks were measured ac-
cording to a simplified Tripartite Model, which has been tested in a
previous study (Joshua et al., 2013). According to the model, three
components contribute to create the attitude: the cognitive, af-
fective, and behavioral. The cognitive contribution relates to the
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logical, reasoned, conscious, and purposeful evaluation of the at-
tributes of a subject under an individual's consideration. Two sur-
vey questions were developed to represent the cognitive
contribution (questions 11 and 12 in the Supplementary Table). The
affective component relates to an individual's feelings about a
subject, and is typically considered as more implicit or unmediated.
This component was measured by questions 13 and 14, also in the
Supplementary Table. The behavioral component is influential
given that recollected or related behaviors will tend to be consis-
tent with attitude (Joshua et al., 2013). The behavioral component
was measured by questions 15 and 16 in the Supplementary Table.
The mean score of these 6 questions was used as an indicator of
personal attitudes towards visiting a park (Amy et al., 2009), and a
reliability test run on the raw data from these questions using SPSS
showed Cronbach's alpha was equal to 0.71. The validity of the
construct used in this experiment has been tested in previous
research, and the validity of the study we conducted has been
reviewed and approved by five experts with doctoral degrees in
this research area.

2.3. Statistical analysis

Data analysis using SPSS 18.0 included descriptive statistics and
hierarchical regression analysis. Samples with missing data were
excluded from analysis. Hierarchical regression analysis was used
to investigate the association between variables and the relative
importance of factors in the socio-demographic, environmental,
and individual-specific categories.

In multiple regression analysis, the total variance explained by
predicting variables can be divided into two parts: the unique
contribution of each of the predicting variables, and the over-
lapping contribution of predicting variables if the predicting vari-
ables are not totally independent of each other (in other words, the
interaction between dependent variables). In traditional multiple
regression analysis, overlapping contribution is excluded from the
semi-partial correlation of any predicting variables. Thus, the more
the predicting variables overlap with each other, the smaller the
semi-partial correlation of variables will be. The semi-partial cor-
relation of one predicting variable is dependent on the other pre-
dicting variables. However, in hierarchical regression analysis, the
overlapping effects are assigned to variables prior to entering the
model so that the unique contribution and relative importance of
backward-predicting variables can be distinguished. In this study,
the independent variables were grouped into three categories:
socio-demographic, environmental, and individual variables, and
they enter the model according to the above sequence (George,
1997).

3. Results

3.1. Descriptive statistics

800 questionnaires were issued and 578 were reclaimed, of
which 190 samples were excluded from analysis due to missing
measurements or failure to meet our criteria. The most common
reason to invalidate a questionnaire (47% of those invalidated) was
that the questions were not finished within the allotted 20 min.
Another 34% were invalidated due to participants' reluctance to
provide their address. Failure to collect neighborhood information
invalidated 7% of the samples.

Descriptive statistics about the participants are presented in
Table 1. Of the participants, 48.5% were male and 78.9% were young
or middle-aged (11e40 years old). Participants were well educated
with 72.7% having at least a college degree. From the sampled
population, 57.3% earned a mid-level income (3000e10,000 RMB/
month). The occupations of those sampled all fell into one of seven
occupation types, ranging from enterprise employees (35.1%) and
institution/government staff (19.6%), to retirees (7.5%). The average
value of park visits per month for the participants surveyed (the
experiment's dependent variable) was 5.71 (±s.e. 0.37).

3.2. Motivations for and impediments to citizens' park visitation

1050 and 968 survey answers were collected on motivations for
and impediments to park visitation, respectively (Table 2). The
most frequently reported reason for park use was physical exercise,
at 27.4% of the reported total. Relaxation and rest accounted for
26.7%. Together, interaction with nature and visits accompanying
children had a similar share. Other motivations included enjoying
favorable climate conditions, reading, visiting cultural sites,
meeting friends, and walking dogs. Of survey participants, 37.3%
failed to use parks due to their perceived time limitations. Con-
straints included alternate activities that precluded park visitation
and lack of accessible parks (both reported at 10.8%). Lack of facil-
ities and traffic safety concerns (three participants mentioned
overpasses or road crossings, and one mentioned lack of street-
lights) were the least reported barriers to park visitation.

3.3. The association and relative importance of socio-demographic,
individual, and environmental factors in the frequency of citizens'
park visitation

Table 3 represents the overall performance of the hierarchical
regression analysis and Table 4 represents the details of the full
model (this model includes all independent variables). Socio-
demographic variables alone explain only 1% (adjusted R2) of the
total variance, with being female negatively correlated to park
visitation. With the addition of environmental variables, the
explained variability of park visitation increased by 20% (F ¼ 7.26;
P ¼ 0.000). The proportion of residential greenspace, average
housing price, walking time to the nearest park, and distance grade
(with the grade increasing with the distance of the shortest route
between the residence and the nearest park) were negatively
correlated with monthly park visitation. With inclusion of indi-
vidual variables, the model's ability to predict park visitation
increased by a further 26% (F ¼ 15.17; P ¼ 0.000), accounting for a
combined total of 47% of the variance in park visitation. In the full
model, attitude towards park visitation made the most prominent
contribution, followed by time spent in residential greenspace and
number of children under 7 (Tables 3 and 4).

4. Discussion

4.1. Motivations for and impediments to citizens' park visitation

In the park use motivation survey, functional requirements like
physical exercise, relaxation, taking children out, and meeting
friends accounted for 70% of all reported motivations. However,
higher-level needs such as aesthetics, comfort, and enjoyment
(interaction with nature, enjoying fresh air and cooler tempera-
tures, reading, visiting cultural sites) made up 30% of residents'
motivation. International studies were consistent with our results,
highlighting the driving effects of physical exercise, interaction
with nature, and children (Katherine et al., 2013; Morteza et al.,
2014). Thus, exercise-supportive facilities such as footpaths and
shaded trails, amenities such as barbecue pits, waterside benches,
etc., and children's play centers should be given precedence when
meeting residents' needs. In the qualitative survey, time limitations
were themost frequently reported constraint on park visitation, but
in the subsequent quantitative analysis, there was no significant



Table 1
Characteristics of the sample and description of variables.

Variables (N ¼ 388) Percent/Mean(s.e.) Variables (N ¼ 388) Percent/Mean(s.e.)

Socio-demographic variables Individual-level variables
Gender Male 48.5% Has child under 7 years 25.3%

Female 51.6% Attitude to visiting urban park 3.43(0.03)
Age 11e20 7.5% Time spent in residential greenspace (minute) 35.91(1.99)

21e30 40.2% Self-reported level of busyness 2.87(0.06)
31e40 31.2% Mean work time on weekdays (hour) 2.86(0.09)
41e50 15.2% Mean leisure time on weekdays (hour) 7.93(0.11)
51e60 2.6% Mean work time at weekend (hour) 2.01(0.15)
>60 3.4% Mean leisure time at weekend (hour) 4.75(0.14)

Education Middle school 12.6% Environmental variables
High school 14.7% Plot ratio 1.80(0.05)
College 51.8% Proportion of residential greenspace 0.41(0.01)
Post graduate 20.9% Average housing price 10,000 RMB/m2 3.85(0.06)

Occupation Enterprise Employee 35.1% Self-reported walking time to nearest park (minute) 19.00(0.15)
Institution/government staff 19.6% Shortest road distance to nearest park (km) 2.28 (0.19)
Self-employed entrepreneur 11.9% Walking time to nearest park (minute) 14.57(0.62)
Freelancer 12.6% Number of turns during route to nearest park 4.99(0.12)
Retiree 7.5% Number of parks within 500 m of home 0.26(0.03)
Student 8.8% Number of parks within 1000 m of home 1.5(0.06)
Other 4.6% Number of parks within 1500 m of home 2.85(0.1)

Income <3000 25.0% Dependent variable
3000e6000 32.0% Park visit frequency per month 5.71(0.37)
6000e10000 25.3%
>10000 17.8%

Table 2
Motivations and Impediments of park visitation in Beijing.

Motivations N (Percent) Impediments N(Percent)

Physical exercise: Walking, jogging, ball game, tennis, dancing 288(27.4%) Time limitation 360(37.3%)
Relaxation and rest 280(26.7%) Other activities 104(10.8%)
Interaction with nature: Flora and animal appreciation, fishing, feeding fish, bird watching 176(16.8%) No accessible park 104(10.8%)
Taking children out: Play at children's play center, breathe fresh air 164(15.6%) Stay in residential greenspace 80(8.3%)
Enjoy the cool 32(3.0%) No interest 76(7.9%)
Visit cultural sites 6(0.6%) Out of town during study period 76(7.9%)
Fresh and clean air 80(7.6%) No accompany to park 48(5.0%)
Reading book 20(1.9%) Unappealing park scenery 40(4.1%)
Walking dog 4(0.4%) Unfavorable Weather 36(3.7%)
Total 1050(100%) Lack of recreational facilities 24(2.5%)

Traffic Safety concerns 16(1.7%)
Total 968(100%)

Note: N refers to number of reports.
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correlation between reported leisure time availability and visita-
tion (Tables 2 and 4). This indicates that people are not too busy to
visit the park. Instead, park visitation is just not a prioritized ac-
tivity. Quantitative measurement and analysis of constraints and
actual park use enabled this study to come to this new conclusion,
as the discrepancy between qualitative and quantitative analysis
indicates that self-reported constraint, which has been relied on in
previous research on urban parks in Beijing, may not reflect the
actual limiting factors of park use.
Table 3
Model Summary and Anova of hierarchical regression models.

Statistics Model 1 Model 2 Model 3

F 1.88 7.26 15.17
df 383 372 364
Significance 0.100 0.000 0.000
Adj R2a 0.01 0.21 0.47
DAdj R2b 0.20 0.26

a Adj R2 means adjusted R2.
b DAdj R2 indicates the change of explained variance by model 1, model 2 and

model 3.
4.2. The association and relative importance of independent
variables

Despite social and cultural differences, the factors influencing
citizens' park visitation function in similar ways to those found in
other countries. This study found environmental and individual
factors were both significantly correlated with park use, with the
predominant explanatory contribution coming from individual
factors, a result which concurs with other relevant studies. Thomas
et al. (2009) found that beliefs (self-efficacy, intentions, attitudes,
and subjective norms) about physical activity made the predomi-
nant contribution in explaining physical activity outside of work,
increasing R2 by 10%. Environmental factors improved the R2 by 6%
and individual factors improved the R2 by 8% in research about
adolescent physical activity (Carrie et al., 2010). The study sug-
gested that females use parks less frequently, which is supported by
previous research (Amy et al., 2009; Delfien et al., 2013; Kindal and
Stephanie, 2010), and suggested that females and males perceived
constraints differently. Females were inclined to be more con-
strained by reported factors such as lack of a partner, interest,
knowledge, health, time, facilities, and fear of crime, etc., thanwere
males (Dino et al., 2013).



Table 4
Associations and relative importance of factors on citizens' park visitation in full model of hierarchical regression analysis.

Variables St. Betaa Sig.b Variables St. Betaa Sig.b

Intercept 0.010 Walking time to nearest park �0.11** 0.010
Socio-demographic variables Number of turns during route to nearest park 0.08 0.141
Gender �0.10** 0.010 Number of parks within 500 m of home 0.02 0.631
Age �0.01 0.840 Number of parks within 1000 m of home �0.01 0.932
Education �0.04 0.350 Number of parks within 1500 km of home 0.01 0.791
Occupation 0.06 0.171 Individual variables
Income 0.01 0.832 with child under 7 years 0.16*** 0.000
Environmental variables Attitude to visiting urban park 0.45*** 0.000
Plot ratio �0.02 0.630 Time spent in residential greenspace 0.17*** 0.000
Proportion of residential greenspace �0.17** 0.010 Mean work time on weekdays �0.03 0.610
Average housing price �0.14* 0.030 Mean leisure time on weekdays 0.09 0.102
Shortest road distance to nearest park 0.06 0.400 Mean work time at weekends �0.04 0.380
Grade of shortest road distance to nearest park �0.12* 0.020 Mean leisure time at weekends �0.01 0.803
Self-reported walking time to nearest park �0.14 0.080 Self-reported level of busyness 0 0.905

a St. Beta means standardized Beta coefficient.
b Sig. means significance; 0.01 < *P � 0.05, 0.001 < **P � 0.01, ***P � 0.001.

Fig. 2. Park visitation frequency grades vary with distance grades to the nearest park.
Note: 1e6 grade is 0, 1e3, 4e6, 7e10, 11e20, and 20þ park visitations per month
respectively. Distance grade 1, 2, 3 refers to the distance of nearest park from home is
within 500 m, 1000 m and 1000þ m respectively.
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Among environmental factors, people who live in greener and
more expensive neighborhoods were less likely to visit parks. An
obvious hypothesis would be that residential greenspace plays a
compensating role, obviating some need for public parks. However,
this contradicted the result that time spent in residential green-
space was positively correlated with park use. The Pearson's cor-
relation coefficient for proportion of neighborhood greenspace and
time spent there was �0.123 (P � 0.05), which indicated that
people living in greener communities use less of both residential
greenspace and public greenspace. This might be explained by the
following: (1) Generally, people who can afford these communities
are wealthier and can afford alternate facilities. In this survey, 24%
of people with incomes over 10,000 RMB/month reported
engagement in a range of costly activities, while among peoplewith
an income of under 6000 RMB/month, only 7% reported these ac-
tivities. (2) People with higher income tended to work more hours
and thus have less opportunity to visit a park. Previous studies have
shown that income is the most influential factor affecting people's
park visitation, and that a population sample with higher income is
significantly more constrained by lack of time (Dino et al., 2013).

Consistent with previous research, park accessibility was posi-
tively correlated with park use. What differs in this study is that the
grade of distance to the nearest park was a better predictor of park
use than the absolute distance or the participant's self-reported
ease of access to the park. This is probably because of the
nonlinear impact of accessibility on park visitation e namely, that
the presence of parks encourages park use within a certain prox-
imity, but has negligible influence beyond that distance. Previous
studies found that within the range of 250e500 m, park availability
is a predictor of park use, but within the 500e1000 m range,
availability is not a predictor (Lin et al., 2014).

We divided the visit frequency of our surveyed sample into six
grades, consisting of 0, 1e3, 4e6, 7e10, 11e20, and 20þ visitations
per month. The frequency grade varied with the distance grade to
the nearest park (Fig. 2). We defined participants with 0e3, 4e10
and over 11 visitations per month as infrequent, moderate and
frequent park users, respectively; and a 10% change in the ratio
between these groups in response to a variation in park proximity
as representing a sensitivity to distance. The ratio of infrequent
park users to moderate and frequent users was not sensitive to a
distance increase from 500 m to 1000 m, but when the distance
increased beyond 1000 m, the ratio of infrequent park users
increased significantly. The ratio of frequent park users was also not
sensitive to a distance increase from 500 m to 1000 m, but it
decreased sharply when the distance to the nearest park increased
to 1000þ meters. The moderate park users were not obviously
sensitive to the three distance grades, but internal components (the
ratio of grade 3 and 4 moderate users) changed significantly.

This trend indicates that accessibility functions differently for
different groups, and consequently different strategies should be
adopted for the respective groups. For infrequent park users, stra-
tegies to improve their interest in and commitment to visiting
parks is important. However, to moderate park users, the presence
of parks within 500 m is important. To frequent park users, the
proximity of parks within 1000 m is important. Therefore, we hy-
pothesize that the provision of parks within 500 m of a given
resident would meet most residents' requirements on park use.
Under these ideal conditions, the average park use frequency is as
high as 9.9 times per month. When the distance to the nearest park
is 500e1000 m or 1000þ m, the visitation frequency drops to 6.9
and 4.1 times per month, much lower than the frequency of visits
under ideal conditions. Actually, only 5% of the sampled population
had parks within 500 m from their home, while 49% and 46% of
population fell within the 500e1000 m and 1000þ m groupings,
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respectively. Therefore, the distribution of parks in the studied area
is still insufficient, and more parks should be built to increase
visitation. This is especially true for parks within the 1000 m range,
given that nearly 65% of people surveyed display behaviors that are
sensitive to change when parks are within that distance.

The predominant importance of attitudes to park use has been
found in previous studies. Lin et al. (2014) found orientation to-
wards nature was a much stronger predictor than park availability
in predicting park use, time spent traveling to parks, and the time
spent in parks. Joshua et al. (2013) uncovered significant attitudinal
differences between park users and nonusers. These findings
indicate that understanding and improving people's attitude to-
wards park visitation could be even more effective in encouraging
park use than building more parks. Park experience (e.g. the
pleasantness of park visit) and a biocentric value orientation have
been found to be strongly related to the park user's attitude for-
mation (Joshua et al., 2013). Therefore, urban park professionals
might benefit from strategies aimed at cultivating people's appre-
ciation of nature and improving the park-goers' experience.
Although recent studies have confirmed the importance of these
psychological factors, attitude assessment is still a problem for re-
searchers. Lin et al. (2014) used a nature-relatedness score to
represent people's orientation towards visiting parks. While this
makes sense, it is not complete, because people visit parks not only
to enjoy nature, but also for health and social purposes. Multidis-
ciplinary research on the formation and evaluation of attitude in
regards to park visitation is still needed before a full picture can be
formed.

Interestingly, time spent in residential greenspace did not
reduce park use. On the contrary, it was positively associated with
it. Although the literature (as well as the impediments reported and
collected in Table 2) mentioned the compensating role of residen-
tial greenspace, our data, as well as recent studies (Church et al.,
2014; Lin et al., 2014), found a positive correlation between time
spent in residential greenspace and the park. The role of an in-
dividual's surroundings in shaping health behaviors and outcomes
has been recognized (Sallis et al., 2008). It is not unlikely that
spending time in residential greenspace cultivates people's affinity
for outdoor activities, leading to an increase in park use. It is also
possible that these people simply had strong, preexisting motiva-
tion to be in greenspace, compelling them to use both urban parks
and residential greenspaces more often. In addition, urban parks
can provide ecosystem services that are superior in some respects
to those of residential greenspace e walking pets, for instance
(Church et al., 2014). Thus, the roles of residential greenspace and
public parks are not identical nor interchangeable, but overlapping
and complementary. This should be considered in the planning of
urban greenspace.

4.3. What knowledge we added to previous research in this field

Even though park visitation has been extensively studied from
different perspectives and using diverse methods, and the roles of
many different factors have been examined, it cannot be certain
that previous research conducted abroad is applicable to China's
situation without performing it in China. By conducting original
study, we found some consistent results but also gained some new
insights. Our research indicates that individual and environmental
factors are both significantly associated with park use, with the
larger explanatory contribution being due to individual factors. This
research also highlights the predominant role of attitude in park
visitation. What differs from previous research is that, although
leisure constraint research has highlighted time limitations, our
quantitative analysis found no significant association between
these limitations and visit frequency. Although park accessibility
has been assessed before, this study further analyzed the differing
impact of accessibility on frequent, infrequent and moderate park
users, and found that parks within 1000 m of the residence of the
study participants were most influential in altering their behavior.

5. Conclusion

Parks are important settings for the improving the quality of
urban life. This study provided evidence of how socio-
demographic, environmental, and individual factors are associ-
ated with park visitation in Beijing, China, which has seldom been
assessed before. The main conclusions can be summarized as fol-
lows: (1) People visit parks mainly to meet functional needs (ex-
ercise, relaxation, outings with children, etc.) rather than for
reasons of aesthetics and enjoyment. (2) Despite time limitation
being the most reported constraint in the qualitative research, our
quantitative analysis found no significant correlation between
available leisure time and park visitation. (3) Environmental and
individual factors were both associated with park use, however
individual factors especially attitude to park visitation played a
more important role in determining actual park use. (4) Generally,
park use increased with increasing park accessibility, but accessi-
bility factors functioned differently in frequent, infrequent and
moderate park users. (5) Instead of having a compensating effect,
residential greenspace is positively correlated with park use.

The implications for urban park management and future
research from this study are: (1) Compared with aesthetic facilities,
functional facilities such as footpaths, shaded trails, children's play
centers etc. are to be prioritized in park design. (2) Strategies that
improve residents' attitude to park visitation such as an enhanced
appreciation for nature and a better park experience should be
emphasized. (3) The number of parks in the study area is still
insufficient and the data support the idea that building parks
within 1000 m of a resident's home will have a benefit. (4) Psy-
chological achievements on the formation and evaluation of human
attitude should be integrated into park visitation studies given the
importance of attitude on park visitation.
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