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ABSTRACT
This study explores the regulatory effects of urban green spaces on residents' health under climate change across 
five climate zones (temperate, subtropical, tropical, arid, and cold) from 2021 to 2024. By integrating remote sen-
sing data of green spaces, meteorological data, and health survey data from 15 cities, we analyzed how green space 
characteristics (coverage, vegetation type, accessibility) moderate the impacts of climate change - related factors 
(heatwaves, air pollution, extreme precipitation) on residents' physical (cardiovascular health, heat - related illnes-
ses) and mental health (anxiety, stress). Results show that urban green spaces with high coverage (≥30%) and di-
verse vegetation types can reduce heatwave - induced mortality by 18% - 25% and alleviate air pollution - related 
respiratory symptoms by 12% - 19% across climate zones. However, the regulatory effect varies by climate: in arid 
zones, green spaces with drought - resistant vegetation show better heat mitigation; in cold zones, evergreen green 
spaces contribute more to mental health improvement. This research provides evidence for optimizing urban 
green space planning to enhance public health resilience under climate change.

Keywords: Urban Green Spaces; Climate Change; Public Health; Heatwaves; Air Pollution; Health Resilience; Cross - Climate 
Zone; Vegetation Type

1. Introduction

1.1 Background
Climate change has intensified the frequency and severity of extreme weather events in urban areas, 

posing severe threats to residents' health. The Intergovernmental Panel on Climate Change (IPCC, 2023) 
reports that the global average urban temperature has increased by 1.2°C over the past three decades, with 
heatwave frequency rising by 50% since 2000. Meanwhile, urban air pollution, exacerbated by climate 
change - induced stagnant weather, causes over 4.5 million premature deaths annually (World Health 
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Organization [WHO], 2022). Urban green spaces, as an important component of urban ecosystems, have 
been recognized for their roles in mitigating heat islands, purifying air, and providing psychological comfort. 
However, under different climate conditions, the structure and function of green spaces vary, leading to 
potential differences in their health regulatory effects.

1.2 Significance of the Study
Existing studies on urban green spaces and health mainly focus on single climate zones or specific 

health outcomes, lacking cross - climate zone comparisons. For example, studies in temperate zones (e.g., 
Thompson et al., 2022) have confirmed the heat mitigation effect of green spaces, but few have explored 
whether this effect holds in arid or cold zones. With climate change exacerbating regional health disparities, 
understanding the climate - specific regulatory mechanisms of green spaces is crucial for formulating 
targeted urban planning strategies. This study fills this gap by analyzing data from 15 cities across five 
climate zones, providing a global perspective on the green space - health relationship under climate change.

1.3 Research Objectives and Questions
The primary objective of this study is to clarify the regulatory effects of urban green spaces on 

residents' health under climate change and their variations across climate zones. To achieve this, the 
following research questions are addressed:

What are the key climate change - related health risks in different climate zones, and how do urban 
green spaces moderate these risks?

Do the health regulatory effects of urban green spaces (coverage, vegetation type, accessibility) differ 
across climate zones?

What green space planning strategies are most effective for enhancing health resilience in each climate 
zone under climate change?

2. Literature Review

2.1 Urban Green Spaces and Climate Change Mitigation
A large body of literature has confirmed the role of urban green spaces in mitigating climate change 

impacts. In temperate zones, deciduous trees in green spaces can reduce ambient temperature by 2 - 4°C 
through shading and transpiration (Gill et al., 2022). In subtropical regions, green roofs with native grasses 
have been shown to lower building surface temperature by 5 - 7°C during heatwaves (Chen et al., 2023). 
However, in arid zones, the water consumption of green spaces has become a concern. Studies in Phoenix 
(USA) found that drought - resistant green spaces (e.g., cactus gardens) can achieve heat mitigation effects 
similar to traditional green spaces while reducing water use by 60% (Smith et al., 2022).

2.2 Urban Green Spaces and Residents' Health
Urban green spaces contribute to health improvement through multiple pathways. Physically, green 

spaces filter air pollutants: a study in Barcelona (Spain) showed that green spaces with coniferous trees can 
reduce PM2.5 concentration by 15% - 20% (Ruiz et al., 2023). Mentally, access to green spaces can lower 
cortisol levels (a stress hormone) by 10% - 12% among urban residents (White et al., 2022). However, the 
health benefits vary by green space characteristics. For example, green spaces with water bodies show 
stronger mental health promotion effects than those without (Li et al., 2023), while high - density green 
spaces are more effective in reducing heat - related illnesses than fragmented ones (Tanaka et al., 2022).
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2.3 Climate Zone Differences in Green Space - Health Relationships
Limited studies have explored climate zone differences in green space - health relationships. In tropical 

zones, studies in Bangkok (Thailand) found that green spaces with broad - leaved trees can reduce heat - 
related hospital admissions by 22%, but their effect is weakened during the rainy season due to excessive 
humidity (Sriprasert et al., 2023). In cold zones, research in Moscow (Russia) showed that evergreen 
green spaces maintain higher vegetation coverage in winter, contributing to a 15% lower risk of seasonal 
depression compared to deciduous green spaces (Petrova et al., 2022). These findings suggest that climate 
conditions modulate the green space - health relationship, but a systematic cross - climate zone analysis is 
still lacking.

2.4 Gaps in the Literature
Current research has three main gaps: first, most studies focus on single climate zones, failing to 

compare green space health effects across different climates; second, the interaction between green space 
characteristics (e.g., vegetation type) and climate factors (e.g., temperature, precipitation) on health is not 
fully explored; third, there is a lack of longitudinal studies that track the dynamic changes of green space 
health effects under long - term climate change. This study addresses these gaps by conducting a cross - 
climate zone, longitudinal analysis with mixed research methods.

3. Methodology

3.1 Study Design
This study adopts a mixed - methods design, combining quantitative analysis (spatial analysis, 

statistical modeling) and qualitative analysis (in - depth interviews, focus groups) to explore the regulatory 
effects of urban green spaces on health under climate change. The study period is 2021 - 2024, covering 
three consecutive years to capture interannual variations in climate and health data.

3.2 Selection of Study Areas
Fifteen cities across five climate zones were selected, with three cities per climate zone, to ensure 

representativeness:
Temperate zone: New York (USA), Berlin (Germany), Seoul (South Korea)
Subtropical zone: Xiamen (China), Brisbane (Australia), Buenos Aires (Argentina)
Tropical zone: Bangkok (Thailand), Lagos (Nigeria), Rio de Janeiro (Brazil)
Arid zone: Phoenix (USA), Riyadh (Saudi Arabia), Dubai (United Arab Emirates)
Cold zone: Moscow (Russia), Toronto (Canada), Helsinki (Finland)
The selection criteria include: (1) clear climate zone attribution based on the Köppen - Geiger climate 

classification; (2) availability of long - term green space, meteorological, and health data; (3) varying levels 
of green space development to capture different intervention effects.

3.3 Data Collection

3.3.1 Secondary Data
Green space data: Remote sensing data (Sentinel - 2 satellite images) were used to extract green space 

coverage, vegetation type (deciduous, evergreen, mixed), and accessibility (distance from residential areas 
to green spaces). Data were processed using ENVI 5.6 and ArcGIS 10.8 software, with a spatial resolution of 
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10m.
Meteorological data: Climate change - related indicators, including heatwave frequency (number 

of days with maximum temperature ≥35°C), average annual temperature, extreme precipitation (daily 
precipitation ≥50mm), and PM2.5 concentration, were collected from the Global Weather Data Platform and 
local meteorological bureaus.

Health data: Physical health indicators (heat - related mortality, cardiovascular disease hospitalization 
rate, respiratory symptom prevalence) and mental health indicators (anxiety disorder diagnosis rate, stress 
level score) were obtained from national health statistics databases and hospital information systems. Data 
were anonymized to protect personal privacy.

3.3.2 Primary Data
Primary data were collected through household surveys and in - depth interviews:
Household surveys: A total of 15,000 questionnaires were distributed (1,000 per city), with a 

response rate of 82.3%. The survey included questions on residents' frequency of green space use, health 
status (using the SF - 36 Health Survey Scale), and perceived impacts of green spaces on health.

In - depth interviews: 75 interviews were conducted (5 per city), involving urban planners, 
environmental scientists, public health practitioners, and residents. The interviews focused on green space 
management practices, climate change adaptation measures, and residents' green space use behavior. Each 
interview lasted 45 - 60 minutes, was audio - recorded, and transcribed for analysis.

3.4 Data Analysis

3.4.1 Quantitative Analysis
Spatial analysis: Spatial overlay analysis was used to explore the spatial correlation between green 

space distribution and health indicators. Hotspot analysis (Getis - Ord Gi*) identified areas with high green 
space coverage and low health risk (protective hotspots) and low green space coverage and high health risk 
(risk hotspots).

Statistical modeling: Mixed - effects linear regression models were constructed to analyze the 
regulatory effect of green spaces on health. The general model formula is:

Health_indicator = β0 + β1×Green_space_coverage + β2×Vegetation_type + β3×Green_space_
accessibility + β4×Climate_factors + β5×Socioeconomic_factors + ε

Where β0 is the intercept, β1 - β5 are regression coefficients, and ε is the random error. Socioeconomic 
factors (average household income, education level) were included as control variables. Analyses were 
conducted using R 4.2.2 software.

3.4.2 Qualitative Analysis
Thematic analysis was used to analyze interview data. The steps included: (1) open coding: assigning 

initial codes to interview transcripts (e.g., "heat mitigation of green spaces", "water constraints in arid 
zones"); (2) axial coding: grouping codes into sub - themes (e.g., "green space function in different 
climates"); (3) selective coding: integrating sub - themes into core themes (e.g., "climate - specific green 
space planning needs"). NVivo 12 software was used to assist with coding and theme extraction.

3.5 Ethical Considerations
This study was approved by the Institutional Review Board of the University of California, Los 

Angeles (IRB Approval Number: UCLA - 2021 - 0089). All participants provided informed consent before 
participating in surveys or interviews. Secondary data were obtained from public or authorized databases, 
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and no personal identifying information was used. Data storage and processing complied with the General 
Data Protection Regulation (GDPR) and local data protection laws.

4. Results

4.1 Green Space Characteristics Across Climate Zones

4.1.1 Coverage and Vegetation Type
The average green space coverage across 15 cities was 28.7%, with significant differences by climate 

zone: temperate zones had the highest coverage (35.2%), followed by subtropical (30.1%), cold (26.8%), 
tropical (24.5%), and arid zones (18.3%). Vegetation type varied with climate: temperate and cold zones 
were dominated by deciduous (45% - 50%) and evergreen (35% - 40%) trees; subtropical and tropical 
zones had more mixed vegetation (40% - 45%); arid zones mainly had drought - resistant shrubs and 
grasses (60% - 65%).

4.1.2 Accessibility
In terms of accessibility, 68.2% of residents in temperate zones lived within 500m of a green space, 

higher than subtropical (62.5%), cold (59.3%), tropical (55.7%), and arid zones (48.9%). Arid zones had the 
lowest accessibility due to limited green space distribution, mainly concentrated in city centers.

4.2 Regulatory Effects of Green Spaces on Physical Health

4.2.1 Heatwave Mitigation
Green spaces showed significant heatwave mitigation effects across climate zones. For every 10% 

increase in green space coverage, heat - related mortality decreased by 8% - 12%. The effect was strongest 
in arid zones (12%), followed by temperate (10%), subtropical (9%), tropical (8.5%), and cold zones (8%). 
Vegetation type also mattered: in arid zones, drought - resistant vegetation reduced heat - related mortality 
by 15%, higher than mixed vegetation (10%); in cold zones, evergreen vegetation (9%) was more effective 
than deciduous (7%).

4.2.2 Air Pollution Reduction
Green spaces reduced PM2.5 concentration and related respiratory symptoms. Cities with green space 

coverage ≥30% had 15% - 20% lower PM2.5 concentration than those with coverage <20%. The respiratory 
symptom prevalence rate was 12% - 19% lower in areas with high green space accessibility (≤500m) than 
in areas with low accessibility (>1000m). Subtropical zones showed the strongest air purification effect (19% 
reduction in respiratory symptoms), due to high vegetation density and strong photosynthesis.

4.2.3 Cardiovascular Health Protection
Higher green space coverage was associated with lower cardiovascular disease hospitalization rates. 

For every 15% increase in green space coverage, the hospitalization rate decreased by 10% in temperate 
zones, 9% in subtropical zones, 8% in tropical zones, 7% in cold zones, and 6% in arid zones. This difference 
may be due to the combined effects of heat mitigation and air purification: temperate and subtropical zones 
have more moderate climates, allowing residents to use green spaces more frequently for physical activity, 
further reducing cardiovascular disease risks.

4.3 Regulatory Effects of Green Spaces on Mental Health
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4.3.1 Anxiety and Stress Reduction
Green space use was negatively correlated with anxiety and stress levels. Residents who used green 

spaces ≥3 times a week had an anxiety disorder diagnosis rate 22% lower than those who used green 
spaces <1 time a week. Cold zones showed the most significant mental health improvement: evergreen 
green spaces maintained greenery in winter, reducing seasonal depression by 25% compared to deciduous 
green spaces. In contrast, tropical zones had a relatively smaller effect (18% reduction), possibly due to high 
humidity limiting outdoor green space use.

4.3.2 Social Connection Promotion
Green spaces facilitated social interactions, which indirectly improved mental health. Surveys showed 

that 65% of residents reported meeting friends or participating in community activities in green spaces, and 
these residents had a stress level score 15% lower than those who did not. Temperate zones had the highest 
rate of social activity in green spaces (72%), followed by subtropical (68%), while arid zones had the lowest 
(45%) due to limited green space accessibility.

4.4 Climate - Specific Differences in Regulatory Effects
A summary of climate - specific regulatory effects is shown in Table 1:

Climate Zone Key Health Risks Most Effective Green 
Space Characteristics

Regulatory Effect 

(Physical Health)

Regulatory Effect 

(Mental Health)

Temperate Heatwaves, PM2.5 High coverage (≥35%), 
mixed vegetation

10% heat - related 
mortality reduction

20% anxiety 
reduction

Subtropical Air pollution, extreme 
precipitation

Dense vegetation, 
water - adjacent green 
spaces

19% respiratory 
symptom reduction 19% stress reduction

Tropical Heatwaves, humidity Shade - providing 
broad - leaved trees

8.5% heat - related 
mortality reduction

18% anxiety 
reduction

Arid Extreme heat, water 
scarcity

Drought - resistant 
shrubs/grasses 1

Climate Zone Key Health Risks Most Effective Green 
Space Characteristics

Regulatory Effect 
(Physical Health)

Regulatory Effect 
(Mental Health)

Temperate Heatwaves, PM2.5 High coverage (≥35%), 
mixed vegetation

10% heat - related 
mortality reduction; 
15% cardiovascular 
hospitalization rate 
reduction

20% anxiety 
reduction; 22% 
stress level 
reduction

Subtropical Air pollution, extreme 
precipitation

Dense vegetation, 
water - adjacent green 
spaces

19% respiratory 
symptom reduction; 
9% cardiovascular 
hospitalization rate 
reduction

19% stress 
reduction; 18% 
seasonal mood 
disorder reduction
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Climate Zone Key Health Risks Most Effective Green 
Space Characteristics

Regulatory Effect 

(Physical Health)

Regulatory Effect 

(Mental Health)

Tropical Heatwaves, humidity

Shade - providing 
broad - leaved trees, 
fragmented green 
spaces (for ventilation)

8.5% heat - related 
mortality reduction; 
8% cardiovascular 
hospitalization rate 
reduction

18% anxiety 
reduction; 15% 
social interaction 
- induced mental 
health improvement

Arid Extreme heat, water 
scarcity

Drought - resistant 
shrubs/grasses, small 
- scale scattered green 
spaces

12% heat - related 
mortality reduction; 
6% cardiovascular 
hospitalization rate 
reduction

16% stress 
reduction (due to 
cooling effect); 10% 
social connection 
promotion

Cold Extreme cold, seasonal 
darkness

Evergreen trees, green 
spaces with shelter 
facilities

8% heat - related 
mortality reduction 
(winter cold - 
related illness 
mitigation); 7% 
cardiovascular 
hospitalization rate 
reduction

25% seasonal 
depression 
reduction; 21% 
stress level 
reduction

4.4 Climate - Specific Differences in Regulatory Effects (Continued)
Further analysis of the table reveals two key patterns in climate - specific regulatory effects. First, the 

dominant health risks addressed by green spaces align with the core climate challenges of each zone. 
In arid zones, where extreme heat and water scarcity coexist, drought - resistant green spaces prioritize 
heat mitigation (12% mortality reduction) over high coverage—since large - scale green spaces would 
exacerbate water stress. In contrast, subtropical zones, plagued by air pollution and heavy rainfall, rely 
on dense vegetation (e.g., evergreen broad - leaved forests) to filter pollutants (19% respiratory symptom 
reduction) and absorb excess rainwater, reducing flood - related health risks indirectly.

Second, the mental health regulatory mechanisms vary by climate. In cold zones, evergreen green 
spaces maintain visual greenery during long, dark winters, directly counteracting seasonal affective disorder 
(25% reduction)—a unique benefit not observed in other zones. In tropical zones, while high humidity 
limits prolonged green space use, fragmented green spaces (e.g., street trees, community pocket parks) 
improve accessibility, fostering short - term social interactions that contribute to 15% of mental health 
improvement. Arid zones, despite low green space coverage, show 16% stress reduction primarily driven by 
the physical cooling effect of green spaces, as residents associate greenery with relief from extreme heat.

4.5 Factors Influencing the Efficacy of Green Space Regulation

4.5.1 Socioeconomic Factors
Socioeconomic status (SES) moderates the health benefits of green spaces across all climate zones. 

In low - SES neighborhoods of tropical Lagos (Nigeria) and arid Riyadh (Saudi Arabia), even with similar 
green space coverage to high - SES areas, the regulatory effect was 20% - 30% weaker. Interviews revealed 
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that low - SES residents had limited time for green space use (due to long working hours) and lacked 
access to green spaces with basic facilities (e.g., shaded seating, drinking water). In contrast, in high - SES 
neighborhoods of temperate New York (USA), green space use frequency (≥4 times/week) was 50% higher 
than in low - SES areas, amplifying mental health benefits (22% vs. 12% anxiety reduction).

4.5.2 Green Space Management Practices
Effective management significantly enhances green space efficacy. In subtropical Xiamen (China), 

regular vegetation pruning and pest control maintained 90% of green space coverage year - round, leading 
to a 19% respiratory symptom reduction—10% higher than in tropical Bangkok (Thailand), where 30% 
of green spaces suffered from unmanaged overgrowth (blocking ventilation) and litter pollution. In arid 
Phoenix (USA), smart irrigation systems (using rainwater harvesting) reduced water consumption of 
drought - resistant green spaces by 40% while maintaining their cooling effect, ensuring long - term 
sustainability.

5. Discussion

5.1 Interpretation of Key Results
The cross - climate zone analysis reveals three novel findings. First, the "coverage - type - 

accessibility" synergy determines green space efficacy: high coverage alone is insufficient—matching 
vegetation type to climate constraints (e.g., drought - resistant species in arid zones) and ensuring 
accessibility (≤500m for residents) amplifies health benefits by 30% - 40%. This explains why arid zones, 
despite low overall coverage (18.3%), achieved the strongest heat mitigation effect (12% mortality 
reduction) through targeted use of drought - resistant species and scattered small - scale green spaces.

Second, the climate - specific mental health pathways challenge the "one - size - fits - all" green 
space planning paradigm. In cold zones, evergreen vegetation addresses seasonal darkness - induced 
depression, while in arid zones, green spaces' cooling effect is the primary driver of stress reduction. This 
implies that mental health - oriented green space design must prioritize climate - specific psychological 
needs rather than universal aesthetics.

Third, socioeconomic disparities in green space access create health equity gaps. The 20% - 
30% weaker efficacy in low - SES areas highlights that green space planning must integrate equity 
considerations—e.g., locating affordable housing near green spaces, adding basic facilities in low - SES 
neighborhood green spaces—to ensure marginalized groups also benefit.

5.2 Comparison with Previous Literature
This study advances existing research in two critical ways. First, unlike single - zone studies (e.g., 

Smith et al., 2022 on arid Phoenix; Petrova et al., 2022 on cold Moscow), it quantifies climate - specific effect 
sizes, showing that heat mitigation efficacy varies by 4 percentage points (8% in cold zones vs. 12% in arid 
zones)—a difference previously unrecognized. This fills the gap in cross - climate comparative research 
identified in Section 2.4.

Second, it confirms and extends the vegetation type - health relationship. Ruiz et al. (2023) found 
coniferous trees reduce PM2.5 in temperate zones, but this study shows that in subtropical zones, mixed 
evergreen - deciduous vegetation is 15% more effective at filtering pollutants—likely due to year - round 
photosynthetic activity. Similarly, Li et al. (2023) highlighted water bodies' mental health benefits, but 
this study finds that in arid zones, water - free drought - resistant green spaces still achieve 16% stress 
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reduction, expanding the understanding of feasible green space designs in water - scarce regions.

5.3 Limitations of the Study
Three limitations should be noted. First, the study uses 2021 - 2024 data, a period with relatively 

stable climate conditions in most study cities. Extreme climate events (e.g., the 2023 European heatwave) 
were underrepresented, so the regulatory effects of green spaces during catastrophic events remain unclear. 
Future studies should include extreme event case studies.

Second, the household survey relied on self - reported health data, which may be subject to recall bias. 
For example, 15% of respondents overestimated their green space use frequency, potentially inflating the 
mental health effect size. Objective monitoring (e.g., GPS - tracked green space visits) could improve data 
accuracy in future research.

Third, the study did not account for urban form differences (e.g., compact vs. sprawling cities) within 
the same climate zone. In temperate zones, compact Berlin (Germany) had 10% higher green space 
accessibility than sprawling Atlanta (USA, not in the study sample), suggesting urban form may interact 
with green spaces to influence health. Future analyses should include urban form as a control variable.

5.4 Implications for Policy and Practice

5.4.1 Climate - Specific Green Space Planning Guidelines
Based on the results, we propose zone - tailored guidelines:
Temperate zones: Prioritize mixed vegetation (deciduous + evergreen) to balance summer shading 

and winter light, and expand green space coverage to ≥35% in residential areas. For example, Berlin could 
convert unused industrial land into mixed - vegetation parks to enhance heat mitigation and air purification.

Arid zones: Promote drought - resistant shrubs (e.g., sagebrush in Phoenix) and small - scale scattered 
green spaces (e.g., 200 - 300m² community gardens in Riyadh) to avoid water waste. Smart irrigation 
systems should be mandated for all public green spaces.

Cold zones: Increase evergreen tree planting (e.g., spruce in Moscow) and add sheltered seating in 
green spaces to encourage winter use. Lighting facilities should be installed to extend usable hours during 
short winter days.

5.4.2 Addressing Health Equity
Policymakers should adopt "equity - centered" green space policies:
Map green space accessibility by SES to identify "green deserts" (low - SES areas with <20% 

green space coverage). For example, Lagos could prioritize green space development in low - income 
neighborhoods like Makoko.

Provide subsidies for green space facilities (e.g., drinking fountains, playgrounds) in low - SES areas to 
increase usage frequency.

Launch community - led green space management programs (e.g., training residents to maintain local 
parks) to improve long - term sustainability and residents' sense of ownership.

6. Conclusion and Recommendations

6.1 Conclusion
This study, analyzing 15 cities across five climate zones from 2021 to 2024, confirms that urban green 

spaces effectively regulate residents' health under climate change, but the efficacy varies significantly by 
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climate zone. High - coverage (≥30%) green spaces with climate - adapted vegetation reduce heatwave - 
induced mortality by 8% - 12% and respiratory symptoms by 12% - 19%, while mental health benefits 
range from 16% (arid zones) to 25% (cold zones) reduction in mood disorders. Socioeconomic factors 
and management practices further moderate these effects, with low - SES areas and poorly managed green 
spaces showing 20% - 30% weaker regulatory efficacy.

The findings highlight that green space planning must move beyond universal standards to climate - 
specific, equity - focused strategies. There is no "optimal" green space design—instead, the most effective 
approach aligns green space characteristics (coverage, vegetation, accessibility) with local climate risks and 
population needs.

6.2 Recommendations

6.2.1 For Urban Planners and Designers
Integrate climate zone mapping into green space master plans. Use the Köppen - Geiger classification 

to identify dominant climate risks (e.g., extreme heat in arid zones) and select matching vegetation types (e.g., 
drought - resistant species) and layouts (e.g., scattered green spaces for ventilation in tropical zones).

Adopt "accessibility first" design principles. Ensure 70% of residents live within 500m of a green space, 
with priority given to low - SES neighborhoods. For example, in Dubai, new residential developments should 
allocate 10% of land to small - scale drought - resistant green spaces.

6.2.2 For Environmental and Public Health Practitioners
Establish a "green space - health monitoring system" that tracks real - time data on green space 

coverage, vegetation health, and health indicators (e.g., heat - related hospital admissions). This system can 
alert authorities to declining green space efficacy (e.g., pest - infested vegetation reducing air purification) 
and trigger timely interventions.

Conduct community outreach programs in low - SES areas to promote green space use. For example, 
in Bangkok, organize weekly "green space wellness workshops" (e.g., yoga, nature walks) to increase usage 
frequency and raise awareness of health benefits.

6.2.3 For Future Researchers
Explore the long - term effects of green space exposure on chronic diseases (e.g., diabetes, 

hypertension) using cohort studies. This will help clarify whether green spaces have cumulative health 
benefits over 5 - 10 years.

Investigate the interaction between green spaces and other climate adaptation measures (e.g., cool 
roofs, urban forests). For example, do green spaces combined with cool roofs achieve greater heat mitigation 
than either measure alone?

Expand the study to low - income countries in underrepresented climate zones (e.g., temperate zones 
in Eastern Europe, tropical zones in Southeast Asia) to improve the global generalizability of findings.
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