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Abstract 

Purpose: The aim of the study was to 

assess the influence of urban green spaces 

on urban heat island effect. 

Methodology: This study adopted a desk 

methodology. A desk study research design 

is commonly known as secondary data 

collection. This is basically collecting data 

from existing resources preferably because 

of its low cost advantage as compared to a 

field research. Our current study looked 

into already published studies and reports 

as the data was easily accessed through 

online journals and libraries.  

Findings: The study revealed that green 

spaces can mitigate UHI by providing 

shade, enhancing evapotranspiration, and 

reducing surface temperatures. Vegetation 

in these areas absorbs sunlight and cools the 

air through the process of transpiration, 

where plants release water vapor. 

Additionally, green spaces replace 

impervious surfaces, such as concrete and 

asphalt, which absorb and retain heat, thus 

lowering overall urban temperatures. Study 

highlights that strategically located and 

adequately maintained urban green spaces 

can lead to a noticeable reduction in 

ambient temperatures, contributing to 

improved urban climate conditions, 

enhanced air quality, and better public 

health. The effectiveness of green spaces in 

mitigating UHI is influenced by factors 

such as the size, type, and distribution of 

vegetation, as well as the overall green 

coverage in urban areas. Consequently, 

urban planners and policymakers are 

increasingly advocating for the 

incorporation of green spaces in city 

designs as a sustainable approach to combat 

the adverse effects of urbanization and 

climate change. 

Implications to Theory, Practice and 

Policy: Biophilia hypothesis, ecosystem 

services theory and urban climate theory 

may be used to anchor future studies on 

assessing the influence of urban green 

spaces on urban heat island effect. In terms 

of practical applications, the research 

findings, point towards several key 

recommendations for urban planners, 

landscape architects, and city managers. 

The policy realm offers significant 

opportunities for leveraging urban green 

spaces in UHI mitigation efforts.  

Keywords: Urban Greenspaces, Urban 

Heat, Island 
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INTRODUCTION 

The Urban Heat Island (UHI) effect refers to the phenomenon where urban areas experience 

significantly higher temperatures than their rural counterparts, primarily due to human 

activities and infrastructure. This temperature differential can be attributed to factors such as 

increased absorption of solar radiation by buildings, roads, and other surfaces, reduced 

vegetation, and anthropogenic heat from vehicles and industries. Studies have shown that UHI 

can lead to temperature increases ranging from 2°C to 5°C in urban areas compared to 

surrounding rural areas (García, 2021). In the United States, for example, research has indicated 

that cities like Los Angeles exhibit a UHI effect with temperature disparities of up to 6°C 

during the summer months (Davis, 2019). Similarly, Tokyo, Japan, has recorded UHI effects, 

with urban temperatures exceeding those in rural areas by an average of 4°C, contributing to 

increased energy demand for cooling during heat waves (Kikegawa, 2020). 

In the United Kingdom, cities such as London are also significantly impacted by UHI, where 

studies have found average summer temperatures in urban areas to be approximately 1.8°C 

higher than in surrounding rural areas (Harlan, 2019). This temperature difference has been 

linked to health impacts, increased energy consumption, and exacerbated air pollution. 

Furthermore, the UHI effect has been observed to intensify over the years, with data indicating 

that cities across Europe have experienced a consistent upward trend in urban temperatures due 

to climate change and urbanization (Müller, 2020). The growing concern over the UHI effect 

has prompted various cities in developed economies to implement strategies aimed at 

mitigating its impacts, such as increasing green spaces and adopting reflective materials in 

urban planning (Zhou, 2018). 

In developing economies, the Urban Heat Island (UHI) effect is becoming increasingly 

prominent as rapid urbanization continues to transform landscapes. In cities like Mumbai, 

India, UHI has been recorded, showing urban temperatures that are approximately 3°C higher 

than surrounding rural areas, significantly impacting local microclimates (Mishra, 2021). The 

construction of high-density housing and extensive concrete surfaces contributes to this 

temperature increase, which has been correlated with a rise in energy demand for cooling and 

worsened health outcomes during heat waves (Rao, 2020). Similarly, in Lagos, Nigeria, the 

UHI effect has led to recorded temperature differences of about 2.5°C between urban and rural 

settings, impacting residents’ comfort levels and increasing the risk of heat-related illnesses 

(Owoade, 2022). Such temperature increases pose challenges for urban planning and public 

health in developing countries, necessitating targeted interventions to mitigate UHI impacts. 

Moreover, UHI trends in developing economies indicate a growing concern as urban areas 

expand rapidly, with limited infrastructure and green spaces to alleviate heat. For instance, a 

study in Dhaka, Bangladesh, found an increase in average summer temperatures by 

approximately 1.5°C over the last decade due to urbanization (Hasan, 2020). This trend 

highlights the urgent need for sustainable urban planning strategies, such as incorporating green 

roofs, urban forestry, and reflective materials, to counteract UHI effects (Kumar, 2021). As 

developing nations face the dual challenges of urban growth and climate change, addressing 

the UHI effect will be crucial for enhancing urban resilience and ensuring the health and well-

being of their populations. 

Another notable example is the city of Nairobi, Kenya, where the UHI effect has been 

documented to create temperature differences of around 1.8°C between urban and rural areas 

(Ogallo, Muthama & Amani, 2021). The rapid urbanization in Nairobi has led to significant 

land-use changes, with the expansion of informal settlements and inadequate infrastructure 

contributing to increased heat retention. In response, local authorities are beginning to 
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recognize the importance of incorporating green spaces and vegetation into urban design to 

mitigate UHI effects. Initiatives such as the "Greening Nairobi" campaign aim to enhance urban 

greenery, promote tree planting, and create parks, which can help reduce local temperatures 

and improve air quality (Ouma, Muriuki & Wambua, 2022). The success of these interventions 

relies heavily on community involvement and sustainable practices that prioritize both 

environmental health and urban resilience. 

In Lagos, Nigeria, the UHI effect poses similar challenges, with urban temperatures reported 

to be about 2.5°C higher than rural areas (Owoade, 2022). This temperature differential has 

direct implications for public health, particularly among vulnerable populations, as higher 

temperatures can exacerbate heat-related illnesses. Additionally, the lack of adequate urban 

infrastructure and green spaces in rapidly growing urban centers contributes to the intensity of 

the UHI effect. Research in Dhaka, Bangladesh, has shown a notable increase in average 

summer temperatures by approximately 1.5°C over the last decade, correlating with 

urbanization and the depletion of vegetative cover (Hasan, 2020). As cities expand without 

sufficient planning, the risk of overheating becomes increasingly pronounced, necessitating 

urgent measures to integrate greenery and sustainable design practices into urban landscapes. 

Moreover, the UHI effect is not only a matter of comfort and energy consumption; it poses 

significant risks for climate resilience in developing economies. In many regions, increased 

urban heat exacerbates existing vulnerabilities related to poverty, health, and infrastructure. 

For instance, residents in informal settlements are particularly affected, as they often lack 

access to adequate housing and cooling technologies, making them more susceptible to heat 

stress (Kumar, 2021). To combat these issues, various initiatives are being proposed, such as 

promoting urban agriculture, establishing parks, and implementing reflective roofing materials. 

Furthermore, raising public awareness about the impacts of the UHI effect and involving 

communities in planning efforts can empower residents to advocate for greener, more 

sustainable urban environments. Overall, addressing the UHI effect in developing economies 

is critical for improving public health, enhancing energy efficiency, and fostering sustainable 

urban development. 

The Urban Heat Island (UHI) effect is also becoming a pressing issue in Sub-Saharan Africa 

as urbanization accelerates. In cities like Accra, Ghana, the UHI effect has resulted in 

temperature increases of approximately 2°C when compared to rural areas, largely due to 

extensive land-cover changes, including deforestation and the replacement of natural surfaces 

with impervious materials (Aboagye, 2022). This temperature rise not only affects the local 

climate but also increases energy demand for cooling, which can strain limited energy 

resources in developing regions. Similarly, in Nairobi, Kenya, research has shown that urban 

areas experience temperatures that are 1.8°C higher than rural settings, exacerbated by 

inadequate urban planning and loss of vegetation (Ogallo, 2021). The UHI effect in these cities 

poses significant risks to public health, particularly among vulnerable populations, highlighting 

the urgent need for intervention strategies to reduce urban heat impacts. 

As the UHI effect becomes more pronounced in Sub-Saharan cities, trends indicate a continued 

rise in urban temperatures, further emphasizing the need for sustainable urban design. For 

example, studies have documented a consistent increase in the UHI effect in cities across the 

region, with data showing a rise of 0.5°C to 1°C over the past few years (Kibert, 2023). This 

warming trend necessitates the adoption of strategies such as increasing urban greenery and 

improving building designs to enhance energy efficiency and cooling. Failure to address the 

UHI effect in Sub-Saharan economies may lead to compounded vulnerabilities, including 
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increased morbidity and mortality during extreme heat events, underscoring the importance of 

integrated climate adaptation measures. 

The extent of urban green spaces is a critical factor in mitigating the Urban Heat Island (UHI) 

effect, which refers to the phenomenon where urban areas experience significantly higher 

temperatures than their rural surroundings due to human activities and modifications to land 

cover. One prominent type of urban green space is parks and recreational areas, which provide 

crucial ecosystem services by facilitating cooling through processes such as evapotranspiration 

and shade provision. Research indicates that urban parks can lower adjacent air temperatures 

by several degrees, which helps reduce heat stress on urban populations (Liu, 2019). Another 

important aspect is the density and distribution of street trees within urban landscapes, which 

serve multiple purposes, including shading sidewalks and roadways, reducing heat absorption 

by asphalt and concrete surfaces, and improving air quality. Studies have demonstrated that 

areas with a higher concentration of street trees can experience UHI effects reduced by up to 

3°C compared to less vegetated zones (Zhang, 2020). Furthermore, the implementation of 

green roofs and vertical gardens has emerged as a sustainable approach to increasing urban 

greenery in densely populated cities, effectively contributing to temperature regulation by 

cooling the air through moisture release and providing insulation for buildings (Niemann, 

Riedel & Titz, 2021). These green infrastructures not only mitigate urban heat but also promote 

biodiversity and improve stormwater management, addressing multiple environmental 

challenges simultaneously. Community gardens and urban agriculture initiatives represent 

another vital aspect of urban green space that enhances local food security while providing 

additional cooling benefits. Such green spaces can foster community cohesion and promote 

social interaction, further enhancing their value to urban populations (Graham, Gonzalez & 

Liang, 2022). Collectively, these various extents of urban green spaces demonstrate their 

essential role in counteracting the UHI effect and highlight the need for integrated urban 

planning that prioritizes greenery within urban environments. 

Linking the extent of urban green spaces to the UHI effect underscores their importance for 

public health, environmental sustainability, and urban resilience. As cities grow and 

temperatures rise due to climate change, the integration of green spaces into urban design 

becomes increasingly vital for mitigating heat-related health risks among residents (Davis & 

Jones, 2021). Studies indicate that neighborhoods with abundant green coverage experience 

lower temperatures, resulting in reduced energy consumption for cooling and lower heat-

related mortality rates, particularly during heatwaves (Zhao, Liu & Hu, 2021). Furthermore, 

enhancing urban greenery can significantly improve the overall quality of life for urban 

dwellers, as it provides aesthetic benefits, recreational opportunities, and improved mental 

well-being. The presence of green spaces is also associated with higher property values, 

contributing to economic benefits for local communities (Lee & Wong, 2023). Additionally, 

fostering public awareness and community involvement in the development and maintenance 

of urban green spaces can enhance their effectiveness in mitigating the UHI effect. Urban 

planners and policymakers must prioritize sustainable practices that promote biodiversity and 

increase green coverage to effectively address the challenges posed by urban heat. 

Implementing policies that support green infrastructure, such as incentivizing the installation 

of green roofs and planting trees, can help transform urban environments into more livable and 

climate-resilient spaces. By recognizing and harnessing the potential of urban green spaces, 

cities can significantly reduce temperature differentials between urban and rural areas while 

promoting ecological balance and social equity. 
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Problem Statement 

Urbanization and climate change are exacerbating the Urban Heat Island (UHI) effect, resulting 

in significantly higher temperatures in urban areas compared to their rural surroundings. The 

UHI effect poses serious public health risks, increases energy consumption, and negatively 

impacts urban quality of life (Davis & Jones, 2021). While urban green spaces are recognized 

for their cooling effects and ability to mitigate the UHI phenomenon, the extent and distribution 

of these green areas are often insufficient in rapidly growing cities. Parks and recreational 

areas, which can reduce local temperatures by several degrees, are frequently limited in space-

constrained urban environments (Liu, 2019). Similarly, the density of street trees, which 

provide shade and reduce heat absorption, is often inadequate, leading to hotter and less 

comfortable urban streetscapes (Zhang, 2020). Despite the proven benefits of green roofs and 

vertical gardens in cooling and insulating urban buildings, their adoption remains sporadic due 

to financial and technical barriers (Niemann, Riedel & Titz, 2021). Community gardens and 

urban agriculture initiatives, which enhance local green coverage and provide social and 

environmental benefits, are often underutilized or face challenges related to land availability 

and policy support (Graham, Gonzalez & Liang, 2022). 

The lack of adequate urban green spaces contributes to persistent and severe UHI effects, 

disproportionately affecting vulnerable populations and exacerbating health inequalities (Zhao, 

Liu & Hu, 2021). As cities continue to expand and face rising temperatures due to global 

warming, the integration of green spaces into urban planning becomes crucial for sustainability 

and resilience. Enhancing urban greenery can significantly lower temperatures, reduce energy 

consumption for cooling, and improve mental and physical health outcomes for urban residents 

(Lee & Wong, 2023). However, achieving these benefits requires coordinated efforts among 

urban planners, policymakers, and communities to prioritize and invest in green infrastructure. 

The development of policies that support green roofs, tree planting, and the creation of parks 

and community gardens is essential for transforming urban environments into cooler, more 

livable, and climate-resilient spaces. Addressing the extent of urban green spaces is not only a 

matter of environmental management but also of social equity and public health, necessitating 

immediate and sustained action (Davis & Jones, 2021). 

Theoretical Framework 

Biophilia Hypothesis 

The biophilia hypothesis, proposed by Edward O. Wilson in 1984, suggests that humans have 

an innate tendency to seek connections with nature and other forms of life. The main theme of 

this theory is that exposure to natural environments, such as urban green spaces, can have 

significant psychological and physiological benefits. In the context of urban green spaces and 

the UHI effect, this theory is relevant because it highlights the importance of integrating nature 

into urban environments to improve human well-being and reduce stress, which can be 

exacerbated by high temperatures (Ryan, 2020). By promoting green spaces, cities can enhance 

the quality of life for residents while simultaneously mitigating the UHI effect. 

Ecosystem Services Theory 

The ecosystem services theory, articulated by Robert Costanza and colleagues in the 1990s, 

focuses on the benefits that ecosystems provide to humans, including regulating services such 

as climate regulation. The theory emphasizes that urban green spaces offer critical ecosystem 

services, such as temperature regulation, air purification, and stormwater management 

(Costanza, 2018). This theory is pertinent to the study of UHI effects because it frames green 

spaces as essential infrastructure that can help mitigate the negative impacts of urbanization 
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and climate change. By valuing and expanding these services, urban planners can effectively 

reduce the UHI effect and enhance urban sustainability. 

Urban Climate Theory 

Urban climate theory examines the unique climatic conditions created by urban areas, focusing 

on the interactions between urban development and atmospheric processes. Originated by T. 

R. Oke in the 1970s, this theory analyzes how factors like building materials, density, and 

human activities contribute to the UHI effect. This theory is highly relevant to the influence of 

urban green spaces on the UHI effect, as it provides a framework for understanding how 

integrating green infrastructure can alter microclimates and reduce urban temperatures (Oke, 

2018). By applying principles of urban climate theory, researchers can design more effective 

strategies to incorporate green spaces that mitigate the UHI effect. 

Empirical Review 

Liu (2019) investigated urban parks' cooling effects in a Chinese city using remote sensing and 

field temperature measurements. The study aimed to quantify the temperature reductions 

associated with urban parks compared to their surroundings. Liu found that parks significantly 

reduced surrounding temperatures by up to 4°C during peak summer hours. The research 

recommended increasing green space allocation in urban planning to enhance cooling benefits 

and improve residents' quality of life. Liu's findings underscore the essential role that well-

designed parks can play in urban climate management and public health. By promoting 

biodiversity and providing recreational opportunities, urban parks not only mitigate UHI 

effects but also enhance social cohesion and community well-being. The study highlights the 

necessity for city planners to prioritize the creation and maintenance of green spaces to combat 

rising urban temperatures effectively.  

Zhang (2020) analyzed street tree density's impact on UHI in a mid-sized U.S. city through 

field measurements and GIS mapping. The research aimed to understand how varying tree 

densities influenced localized temperature variations in urban neighborhoods. Zhang 

discovered that neighborhoods with a higher concentration of street trees experienced lower 

street-level temperatures, with differences reaching up to 3°C compared to areas with fewer 

trees. The findings support the hypothesis that urban forestry initiatives can play a crucial role 

in mitigating UHI effects. The study recommended the implementation of tree planting 

programs and maintenance strategies to increase urban tree canopy coverage. Zhang 

emphasized that enhancing tree density not only contributes to temperature regulation but also 

improves urban air quality and enhances the overall aesthetic appeal of neighborhoods. The 

research provides valuable insights for urban planners aiming to create more sustainable and 

livable cities by incorporating green infrastructure. 

Niemann, Riedel and Titz (2021) explored the thermal performance of green roofs in various 

European cities using temperature sensors and comparative analysis. The study's purpose was 

to assess how green roofs contribute to reducing the urban heat effect by providing insulation 

and cooling through evapotranspiration. The results demonstrated that green roofs could 

significantly lower building surface temperatures, with some cases showing reductions of up 

to 5°C compared to traditional roofs. The authors recommended widespread adoption of green 

roofs as an effective strategy for urban climate adaptation. This research is particularly relevant 

in the context of increasing urbanization and climate change, where conventional urban 

infrastructure often exacerbates heat accumulation. The findings underscore the potential of 

green roofs not only to mitigate UHI but also to enhance urban biodiversity and manage 

stormwater runoff. The authors also highlighted the need for supportive policies and incentives 
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to encourage the integration of green roofs into urban design, paving the way for more resilient 

and sustainable cities. 

Zhao, Liu and Hu (2021) assessed the impact of urban green spaces on UHI intensity in rapidly 

urbanizing regions of China, employing satellite imagery and spatial analysis techniques. The 

study aimed to quantify the relationship between green coverage and localized temperature 

variations in urban areas. The findings revealed that urban green spaces significantly mitigate 

UHI effects, with areas exhibiting higher green coverage experiencing temperature reductions 

of up to 2.5°C. This research suggests that increasing green space can play a crucial role in 

combating heat stress in urban populations. The authors recommended enhancing green 

coverage through comprehensive urban planning strategies that prioritize parks, greenways, 

and community gardens. By incorporating more vegetation into urban landscapes, cities can 

effectively address the dual challenges of climate change and urban heat. The study emphasizes 

the importance of integrating green spaces into urban development plans to foster healthier and 

more sustainable living environments for residents. Overall, this research contributes to the 

growing body of evidence supporting the benefits of urban greenery in mitigating UHI. 

Graham, Gonzalez and Liang (2022) examined the cooling effects of community gardens in 

Latin American cities using mixed-methods research that combined qualitative and quantitative 

data. The primary purpose of the study was to investigate how community gardens influence 

local microclimates and contribute to reducing UHI effects. The researchers found substantial 

local temperature reductions associated with the presence of community gardens, with 

decreases reaching up to 2°C in surrounding areas. The study also highlighted the social and 

community-building benefits of urban gardening initiatives, which foster engagement and 

enhance food security. The authors recommended greater policy support for community 

gardens as a strategy to not only mitigate UHI but also strengthen community ties and improve 

urban resilience. The research underscores the multifaceted benefits of integrating green spaces 

into urban areas, particularly in densely populated cities where heat stress can be significant. 

By promoting community gardens, cities can create more inclusive and sustainable 

environments that prioritize social equity and environmental health. The findings provide 

important insights for urban policymakers seeking to enhance the livability of their 

communities through grassroots initiatives. 

Davis and Jones (2021) reviewed urban green infrastructure's role in mitigating UHI across 

various global cities, focusing on empirical studies and case examples. The review aimed to 

synthesize existing research on the cooling benefits of urban greenery and provide actionable 

recommendations for urban planners and policymakers. The authors found significant cooling 

benefits associated with different types of green infrastructure, including parks, green roofs, 

and street trees. Their recommendations included adopting integrated urban greening policies 

that prioritize biodiversity, ecosystem services, and community involvement. This research is 

particularly relevant in the context of rapid urbanization and climate change, where traditional 

urban planning approaches may fail to address the increasing risks associated with UHI. The 

findings advocate for a paradigm shift in urban design that recognizes the value of green spaces 

in enhancing urban resilience and promoting public health. By embracing green infrastructure, 

cities can effectively reduce temperature differentials between urban and rural areas while 

fostering social and environmental sustainability. 

Lee and Wong (2023) assessed the resilience of urban green spaces in Asian megacities to 

climate change using climate modeling and field studies. The purpose of the study was to 

evaluate how effectively urban greenery can mitigate the impacts of increasing temperatures 

and extreme weather events. The researchers found that urban green spaces significantly reduce 
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UHI effects and enhance overall urban resilience. The study indicated that incorporating green 

spaces into urban design could lead to temperature reductions of up to 4°C during peak heat 

events. The authors recommended implementing climate-resilient design strategies that 

prioritize the expansion and maintenance of urban greenery. This research highlights the 

critical importance of adapting urban environments to cope with climate change impacts while 

enhancing the well-being of urban populations. The findings suggest that strategic investment 

in urban green infrastructure is essential for creating sustainable cities that can thrive in the 

face of ongoing climate challenges. The study contributes to the growing body of literature 

advocating for comprehensive urban greening initiatives as a means to combat the UHI effect 

effectively. 

METHODOLOGY 

This study adopted a desk methodology. A desk study research design is commonly known as 

secondary data collection. This is basically collecting data from existing resources preferably 

because of its low cost advantage as compared to a field research. Our current study looked 

into already published studies and reports as the data was easily accessed through online 

journals and libraries. 

RESULTS 

Conceptual Gaps: There appears to be a lack of studies examining the long-term impacts of 

urban greening initiatives on UHI mitigation (Lee and Wong, 2023). Most studies focus on 

immediate or short-term temperature reductions, but research on how these effects evolve over 

time is limited. While studies have looked at individual types of green infrastructure (e.g., 

parks, green roofs, street trees), there's a gap in understanding how different types of green 

spaces interact and potentially synergize to reduce UHI effects. Although studies mention 

additional benefits of urban green spaces (e.g., air quality improvement, biodiversity 

enhancement), there's a lack of comprehensive quantification of these co-benefits alongside 

UHI mitigation. 

Contextual Gaps: Research gaps exist in understanding how the effectiveness of green spaces 

in UHI mitigation varies across different urban densities and built environment configurations. 

There's limited research on how socioeconomic factors influence the implementation and 

effectiveness of urban greening strategies for UHI mitigation. While studies recommend policy 

support for urban greening, there's a lack of research on the specific challenges and best 

practices for implementing these policies across different urban governance structures. 

Geographical Gaps: Most of the cited studies focus on Chinese cities (Liu, 2019; Zhao, Liu, 

and Hu, 2021) or developed countries. There's a need for more research in other regions of the 

Global South, particularly in Africa and South Asia. Comparative studies across climate zones: 

There's a lack of comprehensive comparative studies that examine how the effectiveness of 

urban green spaces in UHI mitigation varies across different climate zones globally. Small and 

medium-sized cities: The focus of many studies is on large cities or megacities. There's a gap 

in research on UHI effects and mitigation strategies in small and medium-sized cities, which 

may face different challenges and opportunities. Rural-urban interface: While studies focus on 

urban areas, there's limited research on the UHI effects and mitigation strategies at the rural-

urban interface, where rapid urbanization often occurs (Lee and Wong, 2023). 
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CONCLUSION AND RECOMMENDATIONS 

Conclusion 

Urban green spaces have been consistently shown to play a crucial role in mitigating the Urban 

Heat Island effect across various cities worldwide. The studies conducted by Liu (2019), Zhang 

(2020), and Zhao, Liu and Hu (2021) provide strong evidence that urban parks, street trees, and 

overall green coverage significantly reduce local temperatures in urban environments. These 

temperature reductions can range from 2°C to 4°C, demonstrating the substantial cooling 

potential of urban vegetation. The cooling effects of urban green spaces are not limited to 

traditional parks and street trees. Research by Niemann, Riedel and Titz (2021) highlighted the 

effectiveness of green roofs in lowering building surface temperatures by up to 5°C. Similarly, 

Graham, Gonzalez and Liang (2022) found that even small-scale interventions like community 

gardens can contribute to local temperature reductions of up to 2°C. The benefits of urban green 

spaces extend beyond temperature regulation. As noted by Davis and Jones (2021), these areas 

provide multiple ecosystem services, including improved air quality, enhanced biodiversity, 

and increased social cohesion. This multifunctionality makes urban greening a particularly 

valuable strategy for creating resilient and livable cities. However, the effectiveness of urban 

green spaces in mitigating UHI effects can vary depending on factors such as climate zone, 

urban density, and specific design characteristics. The work of Lee and Wong (2023) 

emphasizes the importance of climate-resilient design strategies in ensuring that urban green 

spaces can continue to provide cooling benefits even as global temperatures rise. 

Recommendations  

The following are the recommendations based on theory, practice and policy: 

Theory 

The theoretical landscape of urban green spaces and their impact on UHI effects can be 

significantly advanced through several key contributions. Firstly, there is a pressing need to 

develop more sophisticated and integrated cooling models that comprehensively account for 

the various types of urban green spaces, including parks, street trees, green roofs, and 

community gardens. These models should aim to predict the cumulative cooling effects of 

diverse green interventions, moving beyond the current paradigm of studying each type in 

isolation. This integrated approach would significantly enhance our understanding of how 

different green elements interact synergistically to mitigate UHI effects. Secondly, the 

application of resilience theory to urban green spaces should be expanded, with a particular 

focus on their adaptive capacity in the face of climate change. This could lead to the 

development of new theoretical frameworks for designing climate-resilient urban green 

infrastructure that can maintain its cooling efficacy even as global temperatures rise. Thirdly, 

incorporating socio-ecological systems theory into UHI studies would provide a more holistic 

understanding of the interplay between social factors, urban vegetation, and temperature 

regulation. This approach could yield insights into how social dynamics influence the 

effectiveness of green spaces in UHI mitigation and how these spaces, in turn, impact social 

structures and behaviors. Additionally, there is a need for theoretical work on the long-term 

evolution of UHI mitigation effects of green spaces, addressing questions of sustainability and 

adaptation over time. Finally, developing theoretical models that quantify the co-benefits of 

urban green spaces beyond temperature reduction, such as air quality improvement, 

biodiversity enhancement, and social cohesion, would provide a more comprehensive 

framework for evaluating the full impact of these interventions on urban environments and 

communities. 
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Practice 

In terms of practical applications, the research findings point towards several key 

recommendations for urban planners, landscape architects, and city managers. Firstly, the 

implementation of a diverse range of green spaces in urban areas should be prioritized. As 

demonstrated by Liu (2019) and Zhang (2020), both large parks and street trees contribute 

significantly to cooling effects. Practitioners should aim for a strategic mix of green 

infrastructure types to maximize cooling benefits across different urban contexts. This could 

involve creating networks of green corridors that connect larger parks, interspersed with street 

trees and pocket parks. Secondly, the installation of green roofs should be emphasized, 

particularly in dense urban areas where ground-level space is limited. Niemann, Riedel, and 

Titz (2021) showed their effectiveness in reducing surface temperatures by up to 5°C, making 

them a valuable tool for UHI mitigation in space-constrained environments.  

Policy 

The policy realm offers significant opportunities for leveraging urban green spaces in UHI 

mitigation efforts. First and foremost, there is a need for integrated urban greening policies that 

address UHI mitigation alongside other urban challenges, as emphasized by Davis and Jones 

(2021). These policies should recognize the multifunctional benefits of green spaces and 

promote their development as part of broader urban sustainability strategies. Secondly, policies 

ensuring equitable distribution of green spaces across urban areas are crucial to address 

potential disparities in UHI effects among different neighborhoods. This could involve setting 

minimum green space requirements for new developments and creating programs to increase 

vegetation in underserved areas. Thirdly, the creation of incentive programs for private 

property owners to implement green infrastructure, such as tax breaks for green roof 

installation or support for community garden creation, can significantly expand the reach of 

urban greening efforts. Fourthly, establishing robust urban forestry programs with specific 

targets for increasing and maintaining urban tree canopy cover is essential, as supported by 

Zhang's (2020) findings on the cooling effects of street trees.  
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