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Abstract

Visiting greenspace plays an important role in maintaining public mental well-
being. This study aims to explore what results from people’s limited access to
greenspace and the consequent effects on people’s mental health. To achieve this
goal, this study takes the district of Nanshan in Shenzhen, China as a case study
to empirically examine whether residents are adequately exposed to greenspace.
Findings revealed that there was an unbalanced spatial distribution of population
and greenspace in Nanshan, which was one of the main factors deterring some
residents from being served by greenspace. This study also found that the
pandemic has caused a deterioration of mental health. Consequently, three nature-
based approaches to reducing public psychological diseases under the condition
of inadequate access to greenspace were proposed. These findings can provide
policymakers with significant insights for local greenspace design and planning
in Nanshan. It also offers some effective suggestions to handle public mental
issues due to limited access to greenspace.
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INTRODUCTION

In December 2019, the first case of infection by the coronavirus COVID-19 was
reported in China. This virus quickly spread around the world, culminating in a
pandemic. To limit the spread of this highly infectious coronavirus, various
lockdown policies had been issued in countries across the world to restrict their
citizens’ movement, which in turn reduced people’s access to greenspace. The
uneven spatial distribution of greenspace in cities also limit residents from
adequate access to the natural environment. These two aspects have adversely
affected people’s mental health.

In this regard, the goal of this study is to explore complex relationships
among inadequate access to greenspace, mental health and the COVID-19
pandemic. To be specific, three research questions are expected to be addressed:
(1) Are the residents of Nanshan able to easily visit greenspace? (2) How does
the pandemic affect people’s access to greenspace and further influence their
mental health? (3) What potential nature-based solutions can improve
psychological problems among the public during times of crisis?

LITERATURE REVIEW
Greenspace accessibility refers to the extent of difficulty to which people are able
to visit greenspace. This indicator is often measured in previous studies for
promoting urban parks visitation, which can be understood from emotional and
physical aspects. First, emotional accessibility to greenspace is related to
residents’ perception of the greenspace, e.g., perceived safety. Improved park
safety can bring about large improvements for accessibility and environmental
justice (Williams et al., 2020). Second, physical accessibility to greenspace is
related to the spatial availability of greenspace for people. It refers to either the
distance between greenspace and places of residence, or the quantity of
greenspace shared by its surrounding residents. The greenspace-residence
distance is measured by real travel costs along the road network or the Euclidean
distance in existing studies. For instance, Yu et al. (2020) suggested that a 15-
minute walking time or 1000-meter distance (i.e., the real travel cost) is an
appropriate threshold for residents to access a greenspace from their residence for
daily recreational purposes. Natural England (2010) applied the Euclidean
distance as requirements for park accessibility - everyone, wherever they live,
should have an accessible natural greenspace of at least, (1) a two-hectare
greenspace within 300 meters from home; (2) one 20-hectare greenspace within
two kilometers from home; (3) one 100-hectare greenspace within five kilometers
from home; and (4) one 500-hectare greenspace within ten kilometers from home.
Greenspace accessibility measured in this study is physical accessibility.
Improving residents’ accessibility to greenspace is significant because
people with higher greenspace accessibility are more likely to visit greenspace
(Hartabela et al., 2022). It is noted that exposure to natural environments can help
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people at different age scopes deal with mental issues. For instance, Engemann
et al. (2019) found that high levels of green space presence during childhood were
associated with a lower risk of a wide spectrum of psychiatric disorders later in
life. It is also found that long-term exposure to greenspace plays an important role
in mental health (depression and anxiety) in adults (Gascon et al., 2018). A
protective effect of greenness on depression was consistently observed for older
adults (Sarkar et al., 2018), while having more greenspace near the residence
supported mental health through several indirect pathways with serial
components in young adults (Dzhambov et al., 2018). Street view green and blue
spaces are protective against depression for the elderly (Helbich et al., 2019).
Therefore, people at different ages can receive mental health benefits from
exposure to greenspace. Given the importance of greenspace, a series of nature-
based approaches are thus expected to be proposed to promote public health. This
study defines the nature-based approach as the method of helping people increase
their exposure to greenspace for promoting their mental health.

RESEARCH METHODOLOGY

This study takes Nanshan (located in Shenzhen, China) as the study area to
empirically examine whether residents can be adequately exposed to greenspace.
This study collected census data in Nanshan from the local statistical bureau. The
locations (i.e., the longitude and latitude of each community’s geographic
centroid) of communities were acquired from the Shenzhen Municipal
Government Data Open Platform (https://opendata.sz.gov.cn). A total of 98
communities are applied for the following spatial analysis. Notably, to ensure the
precision of spatial population distribution, this study examined the spatial
distribution of population at the community level because the community is the
least administrative zone in China.

A series of spatial analyses were conducted in ArcMap 10.2 to
empirically examine residents’ accessibility to greenspace in Nanshan. First, the
spatial population distribution in Nanshan was achieved based on the method of
Kriging interpolation. A buffer analysis was then applied for each piece of
greenspace. According to the National Garden City Series Standards in China,
300-meter and 500-meter buffer radiuses are applied to greenspace with areas
between 2000 and 5000 square meters and more than 5,000 square meters
respectively. Third, whether people can access easily greenspace was examined
by overlapping spatial distributions of population and greenspace service areas.

RESULTS AND DISCUSSION

Limited access to greenspace in Nanshan

Figure 1 presents the spatial population distribution in Nanshan using population
density data at the community level. An evident spatial disparity in the population
was discovered. Two high clusters were identified, located in the South and the

© 2022 by MIP 42


https://opendata.sz.gov.cn/

PLANNING MALAYSIA
Journal of the Malaysia Institute of Planners (2022)

middle of Nanshan (see Zones A and B, Figure 1). A comparatively less dense
cluster, Zone C, was identified (Figure 1). By contrast, the areas to the West and
to the North are sparsely populated.
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Figure 1: Spatial distribution of population in Nanshan
Source: Authors (2022)

Figure 2 presents the spatial distribution of greenspace and its buffer
zones in Nanshan. It was found that there are quite a number of areas underserved
by greenspace. This indicates that it requires people residing in these areas to
travel a longer distance to access a greenspace. On the other hand, there were also
apparent differences in buffer zones. The saturation level of buffer zones depends
on the number of overlaps, thus representing how well an area is served by
greenspace. As shown in Figure 2, a greater number of buffer zones overlap in
the southern and central regions of Nanshan. This suggests that people living in
these areas can be well served by greenspace compared to other areas.
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Figure 2: Spatial distribution of greenspace and its buffer zones in Nanshan
Source: Authors (2022)

Figure 3 presents overlap relationships between population and
greenspace-served areas. It was found that two high population clusters in Zone
A and Zone B were not entirely served by greenspace. Worse, the comparatively
high population cluster in Zone C was almost completely underserved by
greenspace. These two findings indicate that it is difficult for people to access
greenspace in Nanshan, even though the greenspace coverage has met local
greenspace proportion standards. People are required to travel long distances to
visit a park.

Based on the above analysis, this study concludes that people living in
Nanshan have unequal access to greenspace, which is the same as the previous
study conducted by Lv et al. (2017). Actually, a significant disparity in
greenspace distribution exists among Chinese cities (Huang et al., 2020), and the
level of disparities vary according to population scales and geographic locations
(Xu etal., 2019). It was reported that only 57.62 percent of residents in Shenzhen
can access the nearest community park within a 500-meter walking distance Li et
al. (2017). In fact, Nanshan possesses exceptional advantages in greenspace
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resources because four mountains with a series of urban parks provide the public
with adequate greenspace amount. The main problem, this study holds, is that the
spatial distribution of greenspace in Nanshan is not reasonable. As supported in
Figure 3, three population clusters cannot be served entirely by greenspace, which
leads to less adequate accessibility to greenspace in a whole.
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Figure 3: Residents’ accessibility to greenspace in Nanshan
Source: Authors (2022)

Mental well-being, exposure to greenspace, and the COVID-19 pandemic

Exposure to greenspace on a frequent basis is significant for improving people’s
mental well-being (Salleh et al., 2022). However, lockdown deprives people of
visiting greenspace freely, causing potentially an eruption of mental distress (Heo
et al., 2021). Pouso et al. (2020) reported that people were experiencing worse
mental conditions under lockdown conditions. This consequence is partially
attributed to reduced physical activities and increased screen time (Olszewska-
Guizzo et al., 2021). People who are habitual users of greenspace suffer more
adversely due to the dramatic change in greenspace visitation frequency,
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compared to those who visited greenspace less frequently before the pandemic
(Ugolini et al., 2021).

On the other hand, a recent study also stated that most people self-
reported no differences in mental health before and during the COVID-19
pandemic (Xie et al., 2020). This contrary finding can be explained by different
quarantine conditions among countries, which can lead to differential mental
health outcomes (Ribeiro et al., 2021). Some countries did not impose strict
restrictions, especially during the early time of the pandemic. For instance, a
study conducted by Robinson et al. (2021) found that people’s greenspace use
and duration of visiting nature were more frequent and longer during the
pandemic. As a result, people’s mental health is only slightly affected because
there is not an evident decrease in people’s exposure to greenspace after the
breakout of the pandemic.

The pandemic is also affecting people’s greenspace visitation patterns.
For instance, it was found that people had a preference to visit urban parks with
a higher greenery coverage rate during the pandemic (Cheng et al., 2021). It might
be because that these urban parks have adequately spacious spaces for social
distancing. It was also reported that people’s visits to various capacious
greenspace (e.g., woodlands and natural parks) were more frequent than before
the pandemic (Grima et al., 2020; Logan et al., 2021). Two reasons can account
for this phenomenon. First, a shift of working and life patterns enables people to
spend time in exposure to nature when the quarantine policy is less strict
(Fagerholm et al., 2021). Second, people start to realize the importance of
greenspace for public well-being and attempt to find opportunities to be exposed
to nature. These public greenspaces enable residents to contact directly with
nature and provide them with safe spaces for necessary social interaction.

Ways of exposure to greenspace during the COVID-19 pandemic

As mentioned above, Nanshan has poor greenspace accessibility. However,
solving these problems is quite challenging because Nanshan is located in the
center of Shenzhen’s built-up areas with limited land for building greenspace.
Meanwhile, the pandemic has decreased people’s exposure to greenspace. In this
regard, the following ways can help alleviate the adverse effect on people’s
mental health.

First, visiting private gardens can make great contributions towards
reducing psychological diseases when access to public greenspace is not available
(Marques et al., 2021). As reported by Lehberger et al. (2021), the residents with
private gardens expressed greater life satisfaction and self-reported a higher sense
of mental well-being substantially than those without gardens. Second, indirect
exposure to greenspace (i.e., having green views from windows at home and
watching nature-based videos) can help people have a more positive mood. It was
surprisingly found that green views had a greater effect on people’s psychological
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health than the effect brought by physical use of greenspace (Soga et al., 2021).
A recent controlled experiment conducted by Olszewska-Guizzo et al. (2021)
reported that greenspace scenes (in comparison with busy urban center scenes)
could not induce a stress and anxiety related hemodynamic pattern, so as to offset
negative neuropsychological effects during the pandemic. Third, having some
plants in the house can also be an easily achievable alternative for mitigating
people’s psychological issues (Spano et al., 2021).

CONCLUSION
The goal of this study is to explore the effect of limited access to greenspace on
people’s mental health. According to the above analyses, limited exposure to
greenspace does exist, which could cause some mental issues for the public. To
solve this problem, this study summarizes three approaches to enhance public
mental well-being.

There are a few limitations preventing this study from receiving more
convincing results, but the authors believe this can only produce insignificant
detrimental effects. First, buffer analysis was employed to examine residents’
access to greenspace. This method is easy to use but does not take real travel
difficulties into consideration, which could result in less realistic measurement
results. Future studies can employ more effective methods to measure
accessibility to greenspace, such as the 2-step floating catchment area method.
Second, fine-grained population data (i.e., at the community level) make
measurement results more precise, which is an advantage for this study. However,
there are missing population data for five communities of a total of 107
communities, which might somewhat affect the accuracy of results. Besides, the
population data in Nanshan were censused in 2019, and there might be some
slight changes in population distribution from then until 2021. It is highly
suggested to measure spatial population distribution using big data rather than
census data in future studies, such as mobile phone data. This kind of data allows
researchers to acquire real-time spatial population distribution.

This study can provide relevant policymakers some insights into
greenspace design and planning in Nanshan. Besides, the findings also offer some
effective suggestions to handle limited access to greenspace. This is of
significance for the public to mitigate mental distress due to limited access to
greenspace given the pandemic.
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