
ABSTRACT
Urban	green	spaces	(UGS)	are	increasingly	recognized	as	essential	components	of	cities	for	mitigating	climate	change	and	enhancing	
environmental,	social,	and	public	health	outcomes.	This	integrative	review	explores	the	multifaceted	bene�its	of	UGS,	focusing	on	their	
ecological	contributions	such	as	carbon	sequestration,	biodiversity	support,	and	air	quality	improvement.	It	also	highlights	the	social	
and	economic	bene�its	of	green	spaces,	including	community	cohesion,	enhanced	property	values,	and	opportunities	for	environmental	
stewardship.	Furthermore,	the	review	examines	the	positive	impacts	of	UGS	on	physical	and	mental	health,	particularly	in	mitigating	the	
adverse	health	effects	of	urban	heat	islands	and	climate-induced	stress.	The	�indings	emphasize	the	critical	role	of	UGS	in	creating	
resilient,	sustainable,	and	livable	cities.	Finally,	the	review	discusses	the	challenges	of	equitable	access,	land	use,	and	maintenance	while	
offering	policy	recommendations	for	integrating	green	infrastructure	into	urban	planning.	
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Introduction
As the global population continues to urbanize at an 
unprecedented rate, cities face escalating environmental 
challenges, particularly those associated with climate change. 
Urban areas, which are responsible for a signi�icant portion of 
global greenhouse gas emissions, are increasingly vulnerable to 
climate-related impacts, such as rising temperatures, �looding, 
and air pollution. In this context, urban green spaces 
(UGS)—including parks, gardens, green roofs, wetlands, and 
street trees—have emerged as a critical element in urban 
planning and sustainability efforts [1]. These spaces offer a wide 
range of ecological, social, and health bene�its that can help 
mitigate the effects of climate change while enhancing the 
quality of life for urban residents. The multifunctional role of 
urban green spaces has garnered signi�icant attention from 
researchers, urban planners, and policymakers. As natural 
elements integrated into urban landscapes, green spaces 
contribute to environmental sustainability by improving air 
quality, sequestering carbon, mitigating urban heat islands, and 
promoting biodiversity. Beyond their ecological functions, UGS 
also play a crucial social role by fostering community 
engagement, promoting mental and physical well-being, and 
enhancing social cohesion [2-3]. Additionally, they contribute to 
economic vitality by increasing property values and supporting 
local  economies through tourism and recreational 
opportunities.
The importance of urban green spaces in climate change 
adaptation and mitigation cannot be overstated. As cities grow 
and face mounting environmental pressures, the need for 
resilient, sustainable, and livable urban environments becomes 
more urgent. Integrating green spaces into urban infrastructure 
not only addresses immediate environmental challenges but 
also creates healthier, more equitable communities [4-5]. This 
paper aims to provide an integrative review of the role of urban 
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green spaces in mitigating climate change, focusing on their 
ecological, social, and health bene�its. By examining the various 
pathways through which green spaces contribute to urban 
resilience, this review highlights the potential of UGS to serve as 
a vital tool in climate adaptation strategies. Furthermore, the 
paper will explore the challenges associated with the 
development and maintenance of green spaces and propose 
policy recommendations to optimize their impact in urban 
settings.

2.	Ecological	Bene�its	of	Urban	Green	Spaces
Urban green spaces play a pivotal role in enhancing ecological 
sustainability by addressing several environmental challenges 
linked to climate change. Their ability to regulate temperature, 
sequester carbon, and improve air quality contributes 
signi�icantly to urban climate resilience [6].

2.1.	Carbon	Sequestration	and	Air	Quality	Improvement
One of the most recognized ecological bene�its of urban green 
spaces is their capacity to sequester carbon dioxide (CO ). Trees, 2

shrubs, and other vegetation absorb CO2 from the atmosphere 
during photosynthesis, storing carbon in their biomass and soil. 
Urban forests and large parks, in particular, serve as signi�icant 
carbon sinks, offsetting emissions generated from urban 
activities such as transportation and industry. The ability of 
green spaces to sequester carbon is crucial in mitigating the 
greenhouse gas effect, which is the primary driver of climate 
change [7]. According to research, urban green spaces in cities 
can capture an estimated 1.2 to 1.6 tons of carbon per hectare 
annually, depending on vegetation type and management 
practices. In addition to carbon sequestration, UGS improve 
urban air quality by �iltering pollutants such as particulate 
matter (PM), sulfur dioxide (SO ), and nitrogen dioxide (NO ) 2 2

[8]. Plants capture these harmful pollutants on their leaves and 
surfaces, reducing their concentrations in the atmosphere. 
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This, in turn, reduces the incidence of respiratory diseases, especially in high-density urban areas where air pollution is a persistent 
health concern. Studies have demonstrated that urban parks with dense tree cover can lower local levels of airborne pollutants by as 
much as 30%, thus contributing to improved public health.

2.2.	Urban	Heat	Island	Mitigation
Another crucial ecological function of urban green spaces is their ability to mitigate the urban heat island (UHI) effect. UHIs occur 
when cities experience signi�icantly higher temperatures than surrounding rural areas due to the extensive use of heat-absorbing 
materials like concrete and asphalt. These materials trap heat, leading to elevated temperatures, especially during the night. Urban 
green spaces, through shade provision and evapotranspiration (the process by which plants release water vapor into the 
atmosphere), help cool urban areas and reduce the UHI effect [9]. Research has shown that temperatures in areas with ample green 
cover can be 2 to 4 degrees Celsius lower than in nearby built-up areas, providing much-needed cooling during heatwaves.

2.3.	Biodiversity	Enhancement
Urban green spaces also play a vital role in enhancing biodiversity. These spaces serve as habitats for a wide variety of species, from 
birds and insects to small mammals, contributing to urban biodiversity [10]. By offering a refuge for �lora and fauna, urban green 
spaces support ecosystem services such as pollination, water puri�ication, and soil stabilization. Additionally, they provide 
important corridors that allow wildlife to move between different parts of the city, thus maintaining ecological balance.

3.	Social	Bene�its	of	Urban	Green	Spaces
Urban green spaces not only provide ecological advantages but 
also offer a range of social bene�its that contribute to the well-
being of urban populations. These spaces foster social 
interaction, community engagement, and promote healthier 
lifestyles, which are essential for creating resilient and 
sustainable urban environments [11]. As cities become 
increasingly crowded and fast-paced, the role of green spaces as 
areas of social cohesion, recreation, and mental respite is more 
important than ever.

3.1.	Social	Cohesion	and	Community	Engagement
Urban green spaces act as hubs for social interaction, bringing 
together people from diverse backgrounds, cultures, and age 
groups. Parks, gardens, and public plazas are often places where 
individuals can engage in recreational activities, participate in 
community events, or simply relax. These interactions help 
foster a sense of community, promote social cohesion, and build 
relationships among residents. In areas with limited access to 
such spaces, feelings of isolation and detachment from the 
community can increase, particularly in densely populated 
urban environments [12]. Green spaces also offer opportunities 
for community participation in environmental stewardship. 
Many cities encourage residents to engage in activities such as 
tree planting, community gardening, and park clean-ups. These 
activities not only enhance the urban environment but also 
create a sense of shared responsibility for the sustainability of 

urban spaces [13]. Studies have shown that when individuals 
are involved in the care and maintenance of green spaces, they 
develop a greater sense of attachment to their communities, 
which can lead to more active civic participation.

3.2.	Economic	Bene�its
Urban green spaces provide direct and indirect economic 
bene�its. One of the most apparent economic contributions is 
the increase in property values for homes and businesses 
located near well-maintained parks and gardens. Studies 
indicate that properties near green spaces can see a signi�icant 
increase in value due to the aesthetic appeal and recreational 
opportunities they provide. This, in turn, can lead to a positive 
economic impact on neighborhoods, attracting investment and 
enhancing the overall quality of life. Additionally, green spaces 
support local economies through tourism and recreational 
activities. Well-known urban parks, such as Central Park in New 
York or Hyde Park in London, attract millions of visitors 
annually, boosting the local economy by supporting nearby 
businesses, restaurants, and hotels [14]. Smaller urban parks 
and community green spaces, though less famous, also 
contribute to economic vitality by providing spaces for events, 
markets, and recreational sports, all of which generate revenue 
for local economies.

3.3.	Mental	and	Emotional	Well-being
The mental health bene�its of urban green spaces are well-
documented. 
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Access to nature and green environments is linked to reduced 
stress, anxiety, and depression. Natural settings provide a 
respite from the noise, crowds, and fast pace of urban life, 
offering individuals a place to relax, re�lect, and restore their 
mental energy. Research has shown that spending time in green 
spaces can lower cortisol levels, reduce the risk of mental health 
disorders, and improve overall psychological well-being [15]. 
Green spaces also offer children and the elderly a vital 
environment for play, physical activity, and social interaction, 
contributing to their mental and emotional development. 
Studies have found that children who have regular access to 
nature exhibit better cognitive function, emotional regulation, 
and creativity, while the elderly bene�it from improved mental 
acuity and reduced feelings of loneliness when they engage with 
green environments.

4.	Health	Bene�its	of	Urban	Green	Spaces
Urban green spaces (UGS) provide substantial health bene�its 
that contribute to the overall well-being of urban populations. 
With increasing urbanization, sedentary lifestyles, and rising 
pollution levels, the need for accessible, natural environments 
within cities has become critical. Green spaces offer 
opportunities for physical activity, mental relaxation, and 
improved air quality, all of which contribute to better physical 
and mental health outcomes. In this section, we explore how 
UGS promote health by facilitating physical exercise, reducing 
stress, and mitigating the health impacts of air pollution and 
heat [16].

4.1.	Promotion	of	Physical	Activity
Urban green spaces encourage physical activity by providing 
areas for walking, jogging, cycling, and other forms of exercise. 
Unlike gym environments or indoor �itness facilities, green 
spaces offer a natural setting that can make physical activity 
more enjoyable and accessible to a broader demographic. 
Studies have shown that individuals who live near parks or have 
easy access to green spaces are more likely to engage in regular 
physical exercise, which is associated with reduced risk of 
chronic diseases such as obesity, cardiovascular disease, and 
diabetes [17]. Children, in particular, bene�it from access to 
urban green spaces, as they are more likely to engage in outdoor 
play, which is crucial for their physical development. 
Playgrounds, open �ields, and sports facilities in urban parks 
provide safe spaces for children to explore and engage in active 
play, which can help combat rising rates of childhood obesity 
and related health conditions. For the elderly and individuals 
with limited mobility, green spaces offer gentle physical activity 
options like walking or gardening, which help improve 
cardiovascular health, muscle strength, and balance. These low-
impact activities can signi�icantly improve the quality of life for 
older adults by reducing the risk of falls, enhancing mobility, and 
promoting social interaction with others in the community.

4.2.	Mental	Health	and	Stress	Reduction
The mental health bene�its of urban green spaces are profound. 
Studies have consistently shown that spending time in natural 
environments, even for short periods, can reduce stress, anxiety, 
and depression. Green spaces provide a calming, restorative 
atmosphere that helps individuals recover from the mental 
fatigue often associated with urban living. This phenomenon, 
known as "restorative environment theory," suggests that 
exposure to nature helps individuals regain focus, reduce stress, 
and improve overall cognitive functioning [18]. In densely 
populated cities, where noise pollution, crowded living

conditions, and hectic lifestyles are prevalent, green spaces 
serve as vital areas for relaxation and mental rejuvenation. 
Simply being in a park, surrounded by greenery, can trigger 
physiological responses that lower cortisol levels and blood 
pressure, both of which are indicators of stress. Moreover, the 
opportunity to connect with nature through activities like 
walking in a park, meditating, or observing wildlife can enhance 
mood and reduce symptoms of mental health disorders.

4.3.	Mitigation	of	Air	Pollution	and	Heat	Stress
Urban green spaces also help mitigate some of the adverse 
health effects caused by air pollution and excessive heat, both of 
which are exacerbated by urbanization and climate change. 
Trees and vegetation in green spaces act as natural air �ilters by 
absorbing pollutants such as particulate matter (PM), nitrogen 
dioxide (NO2), and ozone (O3). Improved air quality can lead to 
a reduction in respiratory diseases, asthma, and other pollution-
related health issues, especially in children and the elderly, who 
are more vulnerable to poor air quality [19]. Furthermore, UGS 
help reduce the urban heat island (UHI) effect, which occurs 
when urban areas experience higher temperatures than their 
rural counterparts due to the concentration of heat-absorbing 
materials like concrete and asphalt. Prolonged exposure to 
extreme heat can lead to heat stress, heatstroke, and 
cardiovascular complications, particularly in vulnerable 
populations such as the elderly and people with pre-existing 
health conditions. By providing shade and promoting 
evapotranspiration (the release of water vapor from plants), 
green spaces cool the surrounding environment, helping to 
reduce heat-related illnesses and lower the overall risk of heat-
induced mortality.

5.	Challenges	and	Limitations
Despite the clear bene�its of urban green spaces (UGS), their 
effective implementation faces several signi�icant challenges 
that can hinder their role in climate change mitigation. One of 
the primary obstacles is the limited space available in urban 
areas, where competing land uses often take precedence over 
green infrastructure. As cities continue to grow, the demand for 
housing, commercial development, and transportation 
infrastructure can overshadow the need for parks and green 
areas. This competition for land can lead to the prioritization of 
built environments over natural spaces, limiting the 
opportunities for creating new green spaces [20]. Maintenance 
costs present another challenge for urban green spaces. While 
the initial investment in establishing these areas may be 
supported, the ongoing costs associated with landscaping, 
irrigation, and general upkeep can strain municipal budgets. 
Many cities face budget constraints that may limit their ability to 
adequately maintain existing green spaces, leading to 
degradation and underutilization. Poorly maintained parks can 
deter residents from using them, reducing the anticipated 
health and social bene�its [21-22]. Equitable access to urban 
green spaces is also a critical issue. Access is often unevenly 
distributed, with marginalized and low-income communities 
frequently facing barriers to enjoying these vital resources. This 
inequity can exacerbate existing social inequalities, as those in 
underserved neighborhoods may have limited access to the 
health bene�its provided by green spaces. Addressing these 
challenges is essential to ensure that all urban residents can 
experience the full range of bene�its that UGS offer, thus 
maximizing their potential impact on climate change mitigation 
and public health.
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