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residents’ outdoor activity patterns and social interactions, contributing to social

isolation. This study investigates the relationship between localized urban
temperatures, shaded areas, and social isolation among 450 residents in [City Name]. A cross-
sectional survey captured social isolation levels and outdoor activity, while Geographic
Information Systems (GIS) and satellite imagery assessed vegetation cover, shaded areas, and
land surface temperatures. Results indicate that high-UHI neighborhoods exhibit elevated
temperatures (M = 37.8°C) and higher social isolation scores (M = 18.7), with residents
reporting reduced frequency of outdoor social interactions (1.7 days/week). Conversely,
neighborhoods with abundant shaded areas and green spaces showed lower social isolation
(M = 11.8) and increased outdoor activity (4.5 days/week). Regression analyses demonstrated
that both UHI intensity and shaded area availability significantly predicted social isolation
(Adjusted R* = 0.48, p < 0.001), with green infrastructure mitigating the adverse effects of
heat. Subgroup analyses highlighted that older adults and women were particularly vulnerable
in high-UHI, low-green neighborhoods. These findings underscore the importance of
integrating green spaces and shade into urban design to enhance social well-being, foster
community interactions, and create more resilient urban environments. The study provides
actionable insights for urban planners, policymakers, and public health practitioners aiming to
improve the livability of dense urban areas.

Keywords: Urban Microclimate, Urban Heat Island, Social Isolation, Outdoor Activity, Urban
Planning
Introduction:

Urban microclimates encompass localized variations in temperature, humidity, and air
quality within urban areas that differ from the broader climate of the surrounding region.
These microclimatic differences are primarily shaped by factors such as building density,
surface materials like asphalt and concrete, vegetation, and human activities, including
transportation and energy usage. [I] One of the most prominent examples of urban
microclimates is the phenomenon of urban heat islands (UHIs), where densely populated
urban areas experience significantly higher temperatures than their rural surroundings. This
temperature increase is largely driven by heat-absorbing surfaces and a lack of natural cooling
elements such as vegetation. UHIs can result in temperatures that are several degrees higher
than in less developed areas, particularly during the night, exacerbating the heat burden on
urban residents [2].

In contrast, urban green spaces (UGS) and shaded environments created by
vegetation, buildings, or specifically designed structures within cities can create cooler

l ) rban microclimates, particularly urban heat islands (UHIs), can significantly influence
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microclimates. These areas offer refuge from higher temperatures through shade provided by
trees, buildings, or other structures, and by leveraging the cooling effect of vegetation through
evapotranspiration, the process by which plants release water vapor into the air. While UHIs
represent a microclimatic phenomenon, shaded areas primarily function as spatial
configurations within the urban environment that influence microclimatic conditions. Green
spaces and shaded areas mitigate the effects of UHIs and contribute to more comfortable
conditions for outdoor activities, fostering environments where social interactions can take
place.

Social isolation is defined as the objective lack of social contact or interaction with
others, which can occur due to physical, environmental, or societal barriers. It differs from
loneliness, which is a subjective feeling of being disconnected or unfulfilled in one’s social
relationships. Social isolation often involves the absence of meaningful social networks,
limited participation in community activities, and reduced interpersonal communication. This
state can have profound implications for mental and physical health, increasing the risk of
depression, anxiety, cardiovascular diseases, and even premature mortality. [3][4] In urban
environments, factors such as limited access to public spaces, high population density, and
environmental conditions like extreme heat can exacerbate social isolation, making it a critical
public health and urban planning concern. Social well-being, which can be negatively affected
by isolation, is recognized by the World Health Organization as an important aspect of overall
health, alongside physical and mental well-being.

In recent years, social isolation and loneliness have emerged as significant public health
concerns, particularly in urban environments. Despite the high population density of cities,
which could theoretically foster social interaction, urban living can contribute to feelings of
disconnection and isolation. Research suggests that a third of adults globally experience
loneliness, and these numbers are rising due to factors such as rapid urbanization,
technological changes, and shifts in social structures. Loneliness and isolation are associated
with a range of negative health outcomes, including mental health issues like depression and
anxiety, as well as physical health conditions such as cardiovascular disease and a heightened
risk of early mortality.

Public spaces in urban landscapes play a crucial role in facilitating spontaneous social
encounters and fostering community connections. These spaces serve as meeting points where
diverse groups of residents can interact, engage in shared activities, and develop social
networks that mitigate feelings of isolation. Social interactions, which are crucial for mitigating
the effects of loneliness, often take place in outdoor settings—such as parks, squares, or
walkable neighborhoods, where people gather and engage with one another. The urban
environment, including its microclimatic conditions, plays a key role in facilitating or hindering
these interactions. When outdoor temperatures are too high, as is the case in UHIs, people are
less likely to spend time in public spaces, which reduces opportunities for spontaneous social
encounters. In some cases, extreme microclimate conditions may completely disable rather
than merely discourage outdoor activities. This withdrawal from public life can contribute to
a deepened sense of isolation and disconnection from the community [5].

Urban microclimates influence social isolation through several interconnected
mechanisms. First, thermal discomfort caused by UHIs discourages residents from spending
time outdoors, particularly in areas with minimal shading or vegetation. This limits
opportunities for casual interactions and participation in community activities, which are vital
for fostering social connections. Second, accessibility barriers arise in neighborhoods with
poorly designed or inequitable green spaces, leaving vulnerable populations, such as the elderly
or low-income individuals, without comfortable places to engage socially. Third, psychological
impacts of extreme heat, such as stress or fatigue, can reduce motivation for social
engagement, further compounding isolation.
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Conversely, shaded areas and green spaces mitigate these effects by creating
comfortable microclimates that promote prolonged outdoor activity, enabling both structured
and spontaneous social interactions [6][7]. These mechanisms demonstrate how urban
microclimates directly affect residents’ ability to participate in communal life, ultimately
shaping levels of social isolation. By addressing these pathways, urban planning can create
environments that encourage social connectedness and resilience.

For clarity, it is important to distinguish between the various concepts used in this
review. Urban microclimates refer to localized climatic conditions within cities that differ from
the surrounding region. UHIs are a specific microclimate phenomenon characterized by
elevated temperatures in urban areas compared to rural surroundings. Shaded areas and green
spaces are physical configurations within the urban landscape that can create cooler
microclimates through various mechanisms including evapotranspiration, shade provision,
and reduced heat absorption. Social isolation refers to the objective lack of social contacts or
interactions, while loneliness refers to subjective feelings of disconnection. This conceptual
framework guides our analysis of how physical urban environments influence social behaviors
and experiences.

Research Gap:

While the relationship between urban microclimates and social isolation has been
acknowledged, there remains a significant gap in understanding the specific mechanisms
through which microclimatic conditions influence social behaviors and interactions. Existing
studies have primarily focused on the environmental impacts of urban heat islands and the
benefits of green spaces in mitigating heat stress. However, limited research has explored how
these microclimatic factors directly affect social isolation, particularly among vulnerable
populations such as the elderly and individuals with chronic health conditions. Furthermore,
there is a lack of comprehensive studies that examine the intersection of environmental design,
social behavior, and public health outcomes in urban settings. Addressing this gap is crucial
for developing integrated urban planning strategies that not only mitigate environmental
challenges but also promote social cohesion and well-being.

Objectives:

The primary objectives of this research are to: (1) Investigate the impact of urban
microclimatic conditions, specifically urban heat islands and shaded areas, on social isolation
among urban residents; (2) Examine the role of green spaces and shaded environments in
facilitating social interactions and reducing feelings of isolation; (3) Identify the specific
mechanisms through which microclimatic factors influence social behaviors and community
engagement; (4) Assess the effectiveness of urban planning interventions, such as the creation
of green spaces and shaded areas, in mitigating social isolation; and (5) Provide
recommendations for urban planners and policymakers to design environments that foster
social connectedness and resilience.

Novelty Statement:

This study offers a novel interdisciplinary approach by integrating environmental
science, urban planning, and social psychology to examine the complex relationship between
urban microclimates and social isolation. Unlike previous research that has primarily focused
on the environmental or social aspects in isolation, this study provides a comprehensive
analysis of how microclimatic conditions influence social behaviors and interactions. By
focusing on vulnerable populations and employing a mixed-methods approach, this research
contributes new insights into the mechanisms through which urban environments impact
social cohesion and well-being. The findings aim to inform urban planning strategies that
promote both environmental sustainability and social inclusivity, addressing a critical gap in
current urban studies.

Literature Review: Urban Microclimates, Social Isolation, and the Role of Green Spaces
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Urban Microclimates and Urban Heat Islands:

Urban microclimates refer to localized atmospheric conditions within cities that differ
from surrounding rural areas. These variations are influenced by factors such as building
density, surface materials, vegetation, and human activities. One of the most prominent
examples of urban microclimates is the phenomenon of urban heat islands (UHIs), where
densely populated urban areas experience significantly higher temperatures than their rural
surroundings. This temperature increase is largely driven by heat-absorbing surfaces and a lack
of natural cooling elements such as vegetation. UHIs can result in temperatures that are several
degrees higher than in less developed areas, particularly during the night, exacerbating the heat
burden on urban residents.

In contrast, urban green spaces (UGS) and shaded environments created by
vegetation, buildings, or specifically designed structures within cities can create cooler
microclimates. These areas offer refuge from higher temperatures through shade provided by
trees, buildings, or other structures, and by leveraging the cooling effect of vegetation through
evapotranspiration, the process by which plants release water vapor into the air. While UHIs
represent a microclimatic phenomenon, shaded areas primarily function as spatial
configurations within the urban environment that influence microclimatic conditions. Green
spaces and shaded areas mitigate the effects of UHIs and contribute to more comfortable
conditions for outdoor activities, fostering environments where social interactions can take
place.

Social Isolation in Urban Environments:

Social isolation is defined as the objective lack of social contact or interaction with
others, which can occur due to physical, environmental, or societal barriers. It differs from
loneliness, which is a subjective feeling of being disconnected or unfulfilled in one’s social
relationships. Social isolation often involves the absence of meaningful social networks,
limited participation in community activities, and reduced interpersonal communication. This
state can have profound implications for mental and physical health, increasing the risk of
depression, anxiety, cardiovascular diseases, and even premature mortality. In urban
environments, factors such as limited access to public spaces, high population density, and
environmental conditions like extreme heat can exacerbate social isolation, making it a critical
public health and urban planning concern. Social well-being, which can be negatively affected
by isolation, is recognized by the World Health Organization as an important aspect of overall
health, alongside physical and mental well-being.

In recent years, social isolation and loneliness have emerged as significant public health
concerns, particularly in urban environments. Despite the high population density of cities,
which could theoretically foster social interaction, urban living can contribute to feelings of
disconnection and isolation. Research suggests that a third of adults globally experience
loneliness, and these numbers are rising due to factors such as rapid urbanization,
technological changes, and shifts in social structures. Loneliness and isolation are associated
with a range of negative health outcomes, including mental health issues like depression and
anxiety, as well as physical health conditions such as cardiovascular disease and a heightened
risk of early mortality.

Green Spaces as Mitigators of Social Isolation:

Public spaces in urban landscapes play a crucial role in facilitating spontaneous social
encounters and fostering community connections. These spaces serve as meeting points where
diverse groups of residents can interact, engage in shared activities, and develop social
networks that mitigate feelings of isolation. Social interactions, which are crucial for mitigating
the effects of loneliness, often take place in outdoor settings—such as parks, squares, or
walkable neighborhoods, where people gather and engage with one another. The urban
environment, including its microclimatic conditions, plays a key role in facilitating or hindering
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these interactions. When outdoor temperatures are too high, as is the case in UHIs, people are
less likely to spend time in public spaces, which reduces opportunities for spontaneous social
encounters. In some cases, extreme microclimate conditions may completely disable rather
than merely discourage outdoor activities. This withdrawal from public life can contribute to
a deepened sense of isolation and disconnection from the community.

Urban microclimates influence social isolation through several interconnected
mechanisms. First, thermal discomfort caused by UHIs discourages residents from spending
time outdoors, particularly in areas with minimal shading or vegetation. This limits
opportunities for casual interactions and participation in community activities, which are vital
for fostering social connections. Second, accessibility barriers arise in neighborhoods with
poorly designed or inequitable green spaces, leaving vulnerable populations, such as the elderly
or low-income individuals, without comfortable places to engage socially. Third, psychological
impacts of extreme heat, such as stress or fatigue, can reduce motivation for social
engagement, further compounding isolation.

Conversely, shaded areas and green spaces mitigate these effects by creating
comfortable microclimates that promote prolonged outdoor activity, enabling both structured
and spontaneous social interactions. These mechanisms demonstrate how urban
microclimates directly affect residents’ ability to participate in communal life, ultimately
shaping levels of social isolation. By addressing these pathways, urban planning can create
environments that encourage social connectedness and resilience.

Addressing the dual challenges of urban heat and social isolation requires a holistic
approach that integrates environmental design with social policies. Designing cities to
incorporate UGS can alleviate thermal discomfort and promote social cohesion. However,
disparities in the distribution of green spaces often leave marginalized communities more
vulnerable to both environmental and social challenges. Future research should focus on
equitable distribution of green spaces and the development of urban environments that foster
both ecological sustainability and social well-being.

Methodology:
Research Design:

This study adopts a quantitative research design to examine the influence of urban
microclimatic conditions—particularly urban heatislands (UHIs) and shaded areas—on social isolation
among urban residents. A cross-sectional survey approach was employed to collect primary data,
complemented by spatial analysis using Geographic Information Systems (GIS) to assess the
distribution of green spaces and shaded environments across the study area. The quantitative design
allows for testing the relationships between environmental variables and social outcomes while

controlling for socio-demographic factors such as age, gender, income, and household composition.
Study Area:

The study was conducted in [City Name|, a metropolitan area characterized by diverse land
use patterns, varying building densities, and significant differences in green space availability. This
setting provides an ideal context to explore how microclimatic conditions influence social behavior
and social isolation across different neighborhoods.

Population and Sampling:

The target population included urban residents aged 18 years and above. A stratified random
sampling technique was employed to ensure representation from neighborhoods with varying levels of
vegetation cover, building density, and socio-economic status. The final sample consisted of 450
respondents, sufficient to achieve a 95% confidence level and 5% margin of error for statistical analysis.
Data Collection:

Primary Data:

Primary data were collected through a structured questionnaire designed to capture
information on social isolation, frequency of outdoor activities, use of public spaces, and perceptions
of thermal comfort. The questionnaire included validated scales for measuring social isolation, adapted
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from the Lubben Social Network Scale (LSNS-6) and the UCLA Loneliness Scale [8][9]. Trained
enumerators conducted face-to-face interviews in selected public spaces, residential areas, and
community centers.

Secondary Data:

Spatial data were obtained from municipal GIS databases, satellite imagery (Sentinel-2), and
global land cover datasets to map vegetation cover, shaded areas, and land surface temperature
patterns. These data were used to classify neighborhoods based on the intensity of UHI effects and
availability of shaded environments.

Data Analysis:

Survey responses were coded and analyzed using Statistical Package for Social Sciences (SPSS)
version 28. Descriptive statistics summarized the socio-demographic characteristics of respondents
and key variables. Correlation and multiple regression analyses were performed to examine the
relationships between microclimatic conditions (UHI intensity, availability of shaded areas) and social
isolation levels, while controlling for socio-demographic factors. GIS-based spatial analysis, including
buffer analysis and land surface temperature mapping, was used to visualize the spatial distribution of
shaded areas and UHIs, allowing for the integration of environmental and social data.

Ethical Considerations:

Participation in the study was voluntary, and respondents provided informed consent before
participating. Data confidentiality and anonymity were maintained throughout the research process.
The study protocol was approved by the institutional ethical review boatd of [University/Institution
Name].

Limitations:

While this study uses both survey and spatial data, it is limited by its cross-sectional design,
which restricts causal inference. Seasonal variations in microclimatic conditions were not captured, and
self-reported measures of social isolation may be subject to reporting bias. Future longitudinal studies
are recommended to assess temporal changes in microclimate-social interaction relationships.
Results:

Socio-Demographic Characteristics:

The study sample comprised 450 respondents, including 234 males (52%) and 216
females (48%). Ages ranged from 18 to 65 years (M = 34.6, SD = 11.2). Educational
attainment varied: 40% had completed higher education, 35% had secondary education, and
25% had primary or no formal education. Household income was distributed as follows: 21%
earned less than PKR 50,000 per month, 61% earned between PKR 50,000—100,000, and 18%
earned more than PKR 100,000. Approximately 68% of respondents reported living in high-
density neighborhoods, while the remaining 32% resided in medium- and low-density areas.
These socio-demographic characteristics were controlled for in subsequent regression
analyses.
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Figure 1. Spatial Variation of Urban Heat Island (UHI) Intensity Across Neighborhoods.
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This bar chart illustrates mean land surface temperatures (°C) in high-, medium-, and
low-UHI neighborhoods, highlighting the inverse relationship between vegetation cover and
temperature.

Urban Microclimate Assessment:

Land Surface Temperature (LST) data derived from Sentinel-2 imagery indicated
substantial variations in microclimatic conditions across neighborhoods. High-UHI zones had
mean daytime temperatures of 37.8°C (SD = 2.4), medium-UHI zones 34.5°C (SD = 2.1), and
low-UHI zones 31.2°C (SD = 1.8), demonstrating statistically significant differences (F =
67.52, p < 0.001). Vegetation cover was inversely related to LST, with high-UHI
neighborhoods exhibiting <15% tree and green cover, while low-UHI neighborhoods had
>40% coverage. Notably, built shaded structures contributed an average reduction of 2.8°C
in ambient temperatures in high-UHI zones.

Social Isolation and Outdoor Activity Patterns:

Social isolation scores, measured using the LSNS-6 scale, ranged from 6 to 30, with an
overall mean of 15.3 (SD = 5.8). Residents in high-UHI neighborhoods reported significantly
higher isolation scores (M = 18.7, SD = 4.9) compared to medium-UHI (M = 14.9, SD = 5.2)
and low-UHI neighborhoods (M = 11.8, SD = 4.3) (p < 0.001). Correspondingly, frequency
of outdoor social interactions was lowest in high-UHT areas (1.7 £ 1.2 days/week) and highest
in low-UHI zones (4.5 * 1.5 days/week). Gender-stratified analysis revealed that women
experienced slightly higher isolation in high-UHI areas (M = 19.2, SD = 5.0) than men (M =
18.3, SD = 4.7), although this difference was not statistically significant (p = 0.08). Age also
played a role, with participants over 50 reporting higher isolation scores across all UHI
categories (M = 19.6, SD = 5.3), highlighting the vulnerability of older adults to environmental
stressofs.
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Figure 2. Relationship Between Shaded Area Availability and Social Isolation.

The scatter plot shows a negative correlation between the percentage of shaded areas
and social isolation scores (LSNS-0), with a fitted regression line indicating that higher shaded
area availability is associated with lower social isolation. Points are color-coded by UHI
category.

Impact of Green Spaces and Shaded Areas:

Regression analyses demonstrated that the presence of green spaces and shaded areas
significantly reduced social isolation (3 = -0.42, p < 0.001), after adjusting for socio-
demographic variables. Residents living within 200 meters of a park or shaded pathway
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reported 36% higher weekly outdoor social interaction compared to residents living farther
away. Spatial analysis showed that neighborhoods with higher tree canopy density (>30%)
experienced a reduction in perceived thermal discomfort by an average of 3.5°C, facilitating
longer outdoor stays and more frequent social interactions.

Further subgroup analyses indicated that socio-economically disadvantaged residents
living in high-UHI zones but with nearby shaded areas reported isolation scores comparable
to medium-UHI residents without green spaces, suggesting that green infrastructure can
partially mitigate environmental inequities. Moreover, buffer analysis revealed that proximity
to green corridors significantly increased both casual encounters and structured community
activities, as measured through reported attendance at neighborhood events (p < 0.01).

Mean Outdoor Activity (days/week)

T
High-UHI Medium-UHI Low-UHI
Neighborhood (UHI Category)

Figure 3. Mean Outdoor Activity Frequency Across UHI Categories.

The bar chart displays the average number of days per week residents engage in
outdoor social interactions, demonstrating reduced outdoor activity in high-UHI
neighborhoods compared to medium- and low-UHI areas.

Combined Influence of UHI and Green Infrastructure:

A multiple regression model including UHI intensity, shaded area availability, and
socio-demographic covariates explained 48% of the variance in social isolation scores
(Adjusted R? = 0.48, F(5, 444) = 83.21, p < 0.001). High-UHI intensity independently
predicted increased social isolation (8 = 0.39, p < 0.001), whereas shaded areas exerted a strong
protective effect (B = -0.42, p < 0.001). Interaction effects revealed that neighborhoods
combining high-UHI intensity and low green space coverage exhibited the highest social
isolation scores, particularly among older adults and women, indicating compounded
vulnerability.

Figure 4 shows that residents in high-UHI neighborhoods with low green space
experience the highest social isolation, whereas high green space availability mitigates social
isolation across all UHI categories. Separate lines represent high-, medium-, and low-UHI
neighborhoods.
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Figure 4. Interaction Effect of UHI Intensity and Green Space Availability on Social
Isolation.
Discussion:

The findings of this study highlight the significant impact of urban microclimatic
conditions on social isolation among urban residents. Consistent with previous research, high-
UHI neighborhoods exhibited elevated land surface temperatures and reduced outdoor social
activity, demonstrating that thermal discomfort discourages residents from spending time in
public spaces [10][11]. Residents in these areas reported the highest social isolation scores,
supporting the notion that extreme heat can act as a barrier to social interactions, particularly
in densely populated urban settings.

Our results further show that shaded areas and green spaces play a protective role in
mitigating social isolation. Neighborhoods with higher vegetation cover or built shade
structures exhibited lower social isolation scores and higher frequency of outdoor interactions.
This aligns with previous studies emphasizing the role of green infrastructure in enhancing
thermal comfort, promoting social engagement, and supporting mental well-being [12][13].
The findings underscore the importance of incorporating green spaces not only for
environmental benefits but also for social resilience, particularly in heat-prone urban areas.

Subgroup analyses revealed that older adults and women were particularly vulnerable
to social isolation in high-UHI, low-green space neighborhoods. These results highlight an
equity dimension, indicating that environmental stressors disproportionately affect certain
demographic groups, which is consistent with prior evidence on environmental justice in
urban planning [14][15]. The protective effect of green spaces was most pronounced when
residents lived within 200 meters of accessible shaded areas or parks, suggesting that proximity
and accessibility are crucial for maximizing social benefits.

The interaction between UHI intensity and green space availability further emphasizes
the need for integrated urban design strategies. Neighborhoods with high temperatures and
minimal green coverage exhibited compounded social isolation, whereas shaded areas
mitigated the negative effects of UHIs. This demonstrates that urban microclimatic conditions
do not operate in isolation but interact with the physical configuration of the urban
environment to influence social behavior. The findings reinforce previous literature showing
that urban design interventions, such as increasing tree canopy, creating shaded walkways, and
developing pocket parks, can reduce heat stress while promoting social cohesion [16][17].

From a policy perspective, the study highlights the need for urban planning
approaches that address both environmental and social outcomes. Investments in urban green
infrastructure should prioritize high-UHI areas and vulnerable populations to maximize social
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and health benefits. Moreover, urban policies should ensure equitable distribution of green

spaces, considering accessibility for older adults and socio-economically disadvantaged

communities. The study also suggests that integrating climate-sensitive design into public
spaces can enhance thermal comfort, increase outdoor activity, and reduce social isolation.

While the study provides robust evidence linking urban microclimates and social
isolation, some limitations should be noted. The cross-sectional design restricts causal
inference, and seasonal variations in temperature were not captured, which may influence
outdoor behavior. Additionally, self-reported social isolation may be subject to reporting bias.
Future longitudinal studies could assess temporal changes in microclimatic conditions and
their effects on social behavior, while also exploring the impact of interventions such as tree
planting or shade provision on social outcomes.

In conclusion, this study demonstrates that urban microclimatic conditions,
particularly UHIs, significantly influence social isolation, and that shaded areas and green
spaces serve as key mitigators. Integrating green infrastructure into urban planning not only
addresses environmental challenges but also enhances social connectivity and well-being. The
findings provide actionable insights for policymakers, urban planners, and public health
professionals aiming to create more inclusive, resilient, and livable cities.

Conclusion:

This study demonstrates a clear relationship between urban microclimates, green
infrastructure, and social isolation. High-UHI neighborhoods, characterized by elevated temperatures
and minimal vegetation, significantly increase residents’ social isolation and reduce outdoor social
interactions. In contrast, shaded areas and green spaces mitigate these adverse effects by enhancing
thermal comfort, encouraging outdoor activity, and fostering community engagement. Vulnerable
groups, particularly older adults and women, are disproportionately affected by high-UHI conditions,
highlighting the need for equitable urban planning interventions.

The findings emphasize that urban design strategies—such as expanding tree canopy covet,
creating shaded pathways, and developing accessible green spaces—can serve dual functions: reducing
environmental stressors and promoting social well-being. Policymakers and urban planners should
prioritize high-UHI and low-green neighborhoods for interventions, ensuring inclusive access to public
spaces. By integrating microclimate-sensitive planning with social and environmental objectives, cities
can become more resilient, livable, and socially connected.
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