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ABSTRACT

The paper presents a summary of critical
environmental problems in Chinese cities and
serious public health crisis resulting from those
environmental problems. The paper explains five
theoretical pathways through which urban natural
landscape influences human health and well-
being: promoting physical exercises, relieving
stress, reducing mental fatigue, providing ecological
products or services, and enhancing social capital.
A theoretical framework connecting urban natural
landscape with health outcomes is established and a

set of important research questions are presented.
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Urbanization in China has become rampant. China’s urban
population has increased drastically, from 21% in 1982 to 53%
in 2012, according to the National Bureau of Statistics of China’s
survey data. In both the West and China, urban development

has brought many negative effects while also creating some
considerable benefits. The alienation of humans to nature, the
stress and anxiety of urban life, the noise and crowdedness in
residential and working environment, and constantly emerging

pollution problems all significantly threaten public health"""!

1 Alarm: Severe Health Crisis Induced by China's Urban
Environment

The deterioration of China’s urban environment has created
health crisis in a variety of dimensions. Fast-paced, high-
pressure urban living that is disconnected from nature result in
mental fatigue and high levels of mental stress. This can cause
many health and social problems, including cardiovascular
disease, diabetes, some types of cancer, operational blunders and
accidents, suicide, and violent crimes'. Fatigue, stress, depression
and anxiety will stimulate an increasingly unhealthy lifestyle,
such as lack of exercises, smoking, drinking, drug addiction or
drug dependence, etc."”! According to a 2005 report by the World
Health Organization, 31.5% of all years lived-with-disability
worldwide stems from mental health problems”. A 2013 study
estimated that there are more than 30 million people in China
who suffer from depression, 90% of whom could not get timely
diagnosis and treatment. Depression and anxiety are prevalent in
the urban population of China'®.

Inactive urban lifestyles, a lack and uneven distribution of
public green landscapes, and an urban environment increasingly
relied on vehicles have helped create the current crisis in obesity
— which leads to a variety of fatal diseases”’. In 2010, 30.6%
of adults in China were overweight, while 12.0% were classified
as obese. The trend for minors is just as striking: compared to
the mid 1980s, by 2010, minors who were overweight went
from 1.8% to 13.1% of the population while those who were
obese went from 0.4% to 7.5%". Lack of physical exercises
has brought heavy health and economic burdens to the society:
in 2002, the financial loss due to diseases brought by lack of
physical exercises was 21.11 billion RMB, and in 2007 it was
50.99 billion RMB.”!"!

In addition, air pollution in Chinese cities has reached severe
levels. According to China's Meteorological Administration, in
2013, the average number of haze days reached 35.9 annually
in middle and eastern areas, where there are relatively high
population densities in cities""". In China, on average there are
about 350,000 to 500,000 deaths each year ascribed to outdoor
air pollution'?, As early as in 2005, the labor losses and medical
burdens caused by air pollution reached 905 billion RMB. Based
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on development trends of the past decade, the health losses caused
by air pollution will likely far exceed levels measured in 2005,
Industrial pollution in the urban settings has become another
major threat to city dwellers. Over the past 50 years, there have
been over 800 state-owned and 230,000 privately-owned mining
companies in China that, together, have generated 2 million
hectares of wasteland that are polluted by heavy metals. Heavy
metal air pollution brought by mining and smelting is also
severe''!l. In addition, China has become a significant dumping
and disposal ground for worldwide electronic wastes. The poor
working environment and no-treatment emission process has
exposed citizens to harmful chemicals. These chemicals threaten
even individuals who live far from the origins of the pollution as

the pollutants spread via rivers, soils and food.

2 Purpose of This Article

In response to these complex and pressing issues, planning
and design professionals have proposed a variety of strategies but
their effectiveness has been limited. Most achievements have been
related to therapeutic gardens and city management. Still, most
cities lack a comprehensive and in-depth plan for how urban
green landscapes might improve the health and well-being of
citizens. As designers and planners, we are highly dependent on
practice experience or common sense, not having enough patience
on conducting theoretical or empirical research, and lacking
awareness and experiences in interdisciplinary collaboration. In
order to begin to address this problem, this article proposes five
mechanisms of how urban green landscape impacts human health.
For each mechanism, we provide supporting scientific evidence.
We draw on research results over the past 30 years from a wide
variety of disciplines and present a theoretical framework and
a series of research questions. We hope this article can provide
some basic clues for our city managers, scholars, planners and
designers.

3 Definition of Health, Well-being and Urban Green
Landscapes

People often narrowly understand health as related to
the physical body, while neglecting health for mental and
social relations. The World Health Organization has made a
comprehensive definition of health: “Health does not only mean
eliminating illness or frailty, but also means full physical, mental
and social health.” A broader definition can be described as well-
being. According to the definition from Millennium Ecosystem
Assessment, in addition to physical and mental health, well-
being includes meeting basic material needs, safety and positive
social relations, as well as freedom for personal choices and

actions'"”. Therefore, health should not only include the balance

VOLUME 3/ISSUE 1/ FEBRUARY 2015

SRS /18X

LANDSCAPE ARCHITECTURE FRONTIERS / PAPERS

& RIFHSRER, DU NIERERTEME M FHIL, (RN
RO SO R, S AL 45 SRR,

ASCHP TG s W fe A FEERE B9 . SR B T 2 55 T
2300, REWEELEE (BIHINTENIRIN . AR ZCE B 7 Il di SE RO 4 ) B
B (B2, K EE RS HRBUREEN ) HOy T RS

4 gL S e =M RIEUAIRZI

B2, SR TIT 2 000 50U 58 o AU R ATLAR 532 W) T IR £ RN 4 ALk Y
We? EVRTE, ATDMEE A5 HEEIOHIS]: (Bt S IRBE . S22kt
FEAT . USRS TT . SRR SRS . ST TR,

4.1 kS8

RO TR e = FEAE . DARE RZS (A E A3k o0, 2Rt 5ol Ti gl
S AT T SRSk . A0 B 24 OREP 7 B, JLEE A A A6 R
TR A B A S SR AR AR I TR SR R
RETE AR FE IR THA SN BE A ORI RS e FE ™! B 9 R BLAE SR 0
HEFTH/M IMICHI B i S AR (Ul ) WP mT 7= A i 28 By (s 45 R0 F 25
JEARTFRY. (2 BIHETF60%F70% ) P2 FEG: e S AT AR RER
BCTR B e B o RRAPREIC R W38 RN 1 2R 505 40 R i 36 3 F R
PR QAR BT BRI W, TR R IR IR
B I TCE LA RO 4 DX R 30 Ay e S5 UL T 3 33 2 Sl /N, R IX ]
H N ZE B S R A R EER I (IR R S8 EBo 3R M AET 3R ) ZE BB /N,
HEA, EFE L BT & A7 8 R 77 o A EL T (34 X AT (AR MR 2
T B AT AT B TEAH

4.2 FPERREAIED)

199148, B - B/R B HE LT 3 S (50U ml 7 A H 7 G2
AIEE, s A SRAEASTA R T T ML o S B AT SR B DI
E?é%? X TE AU 3 A T 4 A (T ERA QA A ik Y AR BT oWt

FARVREHE TP 22 . MR X A EFSERe “SERDAY . RRGH AR
i e, /\ﬁEZﬂHﬁE%{Eﬁﬂ<¥H’J uwﬁzﬁEﬂT{E@J\%éEﬁE Pk AL LE
Bl 7 A TR B PRSIV ESR RO OB AN N RS . AT S ifef e ey

027

of physical and mental health, but also the equality and harmony
of individuals and the society'®'.

Urban green landscape in this article refers to public or
private urban space, mainly covered by vegetation, having direct
(such as used for recreation, social, exercises and aesthetics) or
indirect (such as positive impact to air, water and noise of urban

environment) functions to serve the citizens.

4 Theoretical Mechanisms: The Impact of Urban Green
Landscape on Health and Well-Being

What mechanisms do urban green landscapes influence health
and well-being? Here, we summarize five main mechanisms:
promoting physical exercises, relieving stress, reducing mental
fatigue, providing ecological products or services, and enhancing

social capital.

4.1 Promoting Physical Exercises

Compared with urban landscapes that lack vegetation and
are dominated by hard-paving materials, green landscapes seem
to encourage people to exercise more. When urban settings have
higher level of greenness, children and adults are more active!'!"*),
Green landscapes are also associated with people exercising for

longer periods'”!

, and have been shown to promote cognitive
functioning™, and relieve stress*'. A study found 5 minutes of
light physical exercises (such as walking) in green landscapes

can significantly improve the overall positive emotion and self-
esteem (increased by 60% and 70% respectively)*”. Exercise in
green landscapes may also prevent organic diseases. Compared to
walking in an urban setting where without vegetion, walking in

a forest has been shown to significantly increase the number of
natural killer cells and anti-cancer active proteins and also reduce

)l When the difference in green

secretion of adrenaline in adults
landscape coverage near the communities is smaller, disparity

in health status (morbidity and mortality caused by circulatory
system diseases) associated with income disparity among citizens
is smaller'™. In addition, studies have found that longevity of
elderly individuals is associated with the quantity of the green

spaces in their neighbourhood’!.

4.2 Relieving Mental Stress

In 1991, Roger Ulrich suggested that exposure to green
landscapes could help recover from stressful experiences. Ulrich
reasoned that through millions of years in which modern humans
evolved in tremendously close contact to nature, which can partly
explain why exposure to nature would help modern humans
address mental stress, which emphasizes “immediate, subconscious
stress reaction” in responding to stressful situations*®. These
reactions need only a low level of cognitive effort to spur human

physiological changes or produce rapid action to deal with threats
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as well as to adapt to the environment. People normally tend to
choose a safe natural environment to relieve stress. According to
physiological and psychological researches on green landscapes,
relieving stress is reflected not only in heart rate, skin contraction
levels, cortisol levels, lower blood pressure, but also in improved
level of optimistic emotions and reduced level of anxiety**"**,
Studies have found that different types of urban green
landscapes help people relieve stress. Compared to urban settings
with a complete absence of trees, one with a moderate canopy
cover (approximately 30%) enables people to obtain about three
times the stress relief”’. People also benefit from having more
access to green landscapes which could relif stress and negative
emotions caused by urban noise'””, that could not be provided by
places where lack of greenery””'*", There are consistent evidences
that green views from one's work place can reduce employee's

mental stress™

1331 "Green school landscapes have also been shown
to impact the speed at which students recover from stressful
experiences”". In medical facilities, patients with more contact
with green landscape stayed in the hospital for less time, used less
self-administered pain medicine”"*® had healthier blood pressure

[371

levels"”!, and higher levels of positive emotion™. The body of

evidence is clear, green landscapes help people recover from stress.

4.3 Reducing Mental Fatigue

Stephan Kaplan and Rachel Kaplan proposed “Attention
Restoration Theory”, suggesting that green landscapes can help
people recover from mental fatigue””*", The Kaplans argued
that contact with nature, even green landscapes in urban spaces,
enhances our ability to pay attention by resting and restoring
voluntary attention that helps us focus. Green landscapes only
consume indirect attention while let voluntary attention restore
(for example, a view of green space with trees and grass, or
watching water), allowing individuals to recover from mental
fatigue"™'. Green settings seem to effortlessly engage our attention,
allowing us to be in such settings without focusing attention —
people have inherent ability to read and adapt to the natural
environment without the need to use the voluntary attention. As a
contrast, they have to consume a great level of voluntary attention
to concentrate when they are in barren urban environments full
of artificial, mandatory stimuli.

Studies have found that many urban landscapes have an effect
on restoring our capacity to pay attention. For people at work,
contact with green landscapes that comes from looking out the

window!™"!

, or by exercising or sitting in such spaces has been
shown to reduce mental fatigue and restore a person’s capacity
to pay attention'*”. At school, students who have a view of a
green landscape from windows have been shown to perform
more effectively on their studies”. At home, green landscapes
in the residential environment is helpful in enhancing residents’

attention and cognitive abilities, for both adults and children'*.
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Children who have easy access to green landscapes demonstrate

]

higher levels of creativity'*, self-discipline, and focused

attention'**¢,

4.4 Providing Ecological Products or Services

Healthy ecosystems produce a variety of products or services
that are beneficial for the survival and development of humans'’.
For instance, urban green spaces can contribute to mitigating
urban greenhouse effects and reducing high temperatures
associated with the urban heat island effect. Natural wetlands
and woodlands have the most significant cooling effect’”. Studies
have found that the more integrative the natural wetland form
is, more significant the cooling effect is; the closer the wetland
or woodland is to city center, the more significant the cooling
effect is'**). Another ecosystem benefit is that urban green spaces
can reduce urban air pollution, so as to reduce incidences of
respiratory diseases. According to a study, every hectare of roof
garden can absorb 85.60 kg of air pollutants annually'*”. One
mature tree can reduce air pollution at a value of 1.52 to 2.38
dollars annually”. The total ecological service per tree provides
a value of 21~159 dollars annually”". A third ecosystem benefit
that urban green spaces can provide concerns urban agriculture.
Community gardens encourage people to make productive use
of their local landscape. Taking advantage of vacant spaces in
the inner city, such as neglected plots, balconies, walls, and roofs
to plant fruits and vegetables, or transforming the decorative
landscape of urban open spaces into productive landscapes, can
reduce air pollution, increase the intake of fruits and vegetables,
reduce dependency on fast food and junk food, and improve food
safety. This is important for protecting the health of the citizens,
especially low-income people””*’!, In addition, with increased
urbanization, there has been a substantial increase in impervious
surfaces. Buildings, roads, parking lots and other impervious
surfaces that prevent rain water from infiltrating into the ground,
increase storm runoff, and increases the likelihood of floods. The
runoff from rainfall also carries with pollutants that are harmful
to health. Finally, urban green landscapes also improve public
health by adjusting urban hydrology. Kongjian Yu has proposed
that cities connect different levels of ecological patches through a
network of rivers, wetlands, greenways and so on, to establish a
healthy ecological system"*. Following this suggestion will be an
effective way to improve air and water quality, reduce flooding
risks, offer recreation opportunities and protect the health of

urban residents.

4.5 Enhancing Social Capital

Distribution and development of social capital can
significantly impact physical and mental health"®”!, Pierre
Bourdieu referred to social capital as shared resources in the

social network™®. Robert Putnam explained the concept of social
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capital further””!, pointing out that social capital is “features

of social organization, such as trusts, norms and networks that
can improve the efficiency of society by facilitating coordinated
actions”.

Enhancing social ties among individuals and communities is
an important way that urban green landscapes impacts citizens’
health®. Green open space help people who live or work
near one another to become acquainted because green spaces
attract people. Over time, after people have recurring visual
contact with one another in an urban green space, social ties
would be developed. Multiple studies have shown that greener
urban landscapes are associated with more people gathering
outside, more social contact and stronger social ties among

W8I5%1 A recent study found that increasing canopy

neighbors
cover by 10% has a significantly positive associated with the
12% decrease of crimes'®”. Another study discovered that urban
communities’ canopy cover is associated with the social capital
— the environmental factor of canopy coverage added 22.7%
explanation power for measuring the level of social capital®"l,
Regular contact with green landscape can help neighbors or
nearby workers form social ties. These social ties, in turn, provide
a level of support that is significant to help people better prevent
disease and recover from illness faster. Thus, green landscapes
play an important role in creating a healthy community. These
findings may be most important for the most vulnerable among
us, people who are poor or who already have some kind of illness
[621[63]

or disability
5 Theoretical Framework and Research Fields

Based on the findings present above, we propose a simple
theoretical model that summarizes the ways in which urban green
landscape impact public health and well-being (Fig. 1). We also
identify seven pressing research fiedls that can be addressed and
further studied in China.

5.1 Physical and Mental Health

Focus on the impact of urban green landscape on individuals’
psychological and physical health. We need to better understand:

1) How we might design urban landscapes that promote
positive psychological states, such as improving people’s sense of
safety, inhibiting impulses toward aggression and violence, and
enhancing their willingness to participate in physical exercise.

2) The impact of varying quantity of urban green landscape
on health. How does varying quantity of green landscape (such
as varying durations of exposure, frequence of exposure, and
varying concentrations of nature) impact physical and mental
health?

3) The cultural and spiritual meaning of urban green

landscape and the improvement of physical and mental health.
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Lack of Trust / Apathy /Aggression / Violence

To what extent does a sense of belonging, a sense of sublime or
a sense of the sacred inspired by urban green landscape influence
health?

4) The relationships among environmental perception or
behaviors and urban green landscape’s species, colors, smell,
texture, shape, spatial composition, density, and other physical
characteristics.

5) The extent to which design can contribute to the prevention
and treatment of major diseases. These diseases include

cardiovascular disease, diabetes, obesity, cancers, asthma, etc.

5.2 Lifestyle and Behavior

Focus on creating the conditions that help support healthy
behaviors and habits. We need to know better the extent to
which:

1) Landscape design can encourage more people to participate
in outdoor exercise.

2) Design can help people reduce their dependency on private
vehicles, and encourage them to walk, bike, or take public transit.

3) We can improve the accessibility of healthy local food
through design.

4) We can raise public awareness of environmental protection
and create opportunities for participation in environmental

protection through landscape design.
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5.3 Community Health

Focus on creating social cohesion and social capital. We need
to better understand:

1) How to design transportation systems — from walking,
cycling, and mass transit — increase social capital.

2) How to create urban green landscapes that foster the
development of social capital.

3) The relationships between collective landscape experience
and community health.

4) The extent to which urban design contributes to the
prevention of social issues, including the lack of social trust,
social alienation and conflict, drug abuse, suicide, violent crime,

etc.

5.4 Focus on Vulnerable Populations

Focus on the health of individuals and groups who are in
some way disadvantaged because of their economic, health, or
minority status. We need to better understand:

1) What role do sex, age, occupation, urban and rural
differences, income, education level, marital status, growing up
experiences and other factors influnce on the benefits that people
gain from their exposure to urban green landscapes.

2) To what extent do children and especially tennagers benefit
from urban green landscapes? In what ways can urban green
landscapes help prevent childhood obesity and promote the
mental health of young people?

3) The extent to which urban landscape design can promote
the physical and mental health of vulnerable populations (for
example, people with autism, depression, post-traumatic disorder,
disabilities, the elderly, or people who are unemployed).

4) The extent to which cultural differences impact the health
benefits of urban landscape for migrating population who now
live in urban areas.

5) The extent to which landscape and urban design can
alleviate mental fatigue, stress, depression, low immunity and
others widespreaded health problems among workers, such as
office workers, assembly line workers, and hazardous work

practitioners.

5.5 Landscapes, Pollution Management, and Health

Focus on the health benefits associated with reductions in
pollutions by green landscapes. We need to better understand:

1) The extent to which landscape and urban design help
solve industrial pollution, agricultural pollution, electronic waste
pollution, and garbage pollution issues.

2) The extent to which design of green landscapes can
alleviate water, air, noise, and soil pollution.

3) Best practices in the selection of plant species, and the
structural design of urban green landscape that reduce pollutants

in the environment.
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5.6 Planning and Design Strategies at a Larger Scale

We need to understand:

1) How does the Chinese government consider the health
effects of urban green landscape while formulating regulations of
urban green space?

2) How can urban green landscapes with distinctive content,
shape, and size alleviate the urban heat island effect?

3) How to develop and establish a comprehensive health
assessment tool for assessing the impact of urban green landscape
on public health?

5.7 Interdisciplinary Collaboration

We will likely make better progress in solving the challenges
identified above by interdisciplinary collaboration rather by
trying to solve them within the confines of landscape architecture.
We need to better understand:

1) How do ecologically healthy places promote public health.

2) How do ecological structures of urban green landscape
impact the physical and mental health of urban residents.

3) How could the knowledge from Chinese traditions such
as “Feng Shui” or “Qi” help us understand the impact of urban
green landscape on public health.

4) Relationship between aesthetic values of urban green
landscapes and their impacts on public health.

6 Conclusions

In this article, we have presented theories and research
findings describing the impact of urban green settings on the
health and well-being of people. The findings are clear. Careful
design of urban green landscapes promote heath in various
ways: by promoting physical activity, recovering from stressful
experiences, reducing mental fatigue, increasing social capital, and
enhancing ecological services. We hope this article is helpful for
city managers, scholars, planners, and designers working to create
healty places. Indeed, we should specially pay attention to the
following three principles in order to maximize of health benefits:

1) Preceding principle of urban green landscape as ecological
infrastructure: lessons learned from the development of Western
cities let us know that once the city’s natural resources are
destroyed, a great price and a long time are necessary to recover.
An investment in urban green infrastructure will last many
decades or even hundreds of years and will help shape the lifes of
countless people. Given the current pace of urban development,
China should seize this opportunity to protect and restore
existing green landscapes, optimize their ecological functions,
and proactively enhance the development of new urban green
landscapes that protect the environment and enhance human
health and well-being'**.

2) Urban green landscape has certain limitations on the
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treatment of pollutants. When pollution exceeds a certain
threshold, the promotion of human health brought by urban
green landscape might significantly diminish'®’!. Western countries
have gone through a history from treating toxic pollution through
environmental engeering solutions to further improving public
health through urban green landscapes'®®. Therefore, controlling
pollutions, reducing waste of resources, and avoiding immoderate
urban development are important prerequisites for this.

3) Importance of the big data systems and public participation:
assessment of the urban landscape quality and public health are
both related to the dynamic and vast amounts of data collection,
management, and processing. In the United States, researchers
have access to connect survey data from census survey, public
health survey, pollution survey, land use survey, urban open space
survey, etc., and can analyze the data across national, city and
community scales.

Over the past few decades, we have sacrificed too much for
rampant urban grwoth. Environmental and health issues are
relevant to the fate of every individual, every family, and the
entire country. We call for everyone to work together in order to
create healthy living environments for hundreds of millions of
Chinese citizens and our future generations. LAF
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