The Impact of Urban Green Spaces on Air Quality in Megacities
Abstract: Urban green spaces (UGS) have been proposed as a mitigating factor for improving air quality in densely populated megacities. This study investigates the relationship between the size and distribution of UGS and the concentrations of PM2.5 and NO2, common indicators of urban air pollution. Utilizing satellite imagery and air quality monitoring data from 50 megacities worldwide, a multi-linear regression analysis was conducted to assess the correlation between UGS parameters and pollutant concentrations.
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Introduction: Megacities, defined as urban areas with more than 10 million inhabitants, are often plagued with poor air quality due to high traffic volumes, industrial activities, and dense construction. Urban green spaces, including parks, street trees, and green roofs, have been shown to offer a range of ecosystem services, such as carbon sequestration and temperature regulation. However, their role in particulate matter (PM2.5) and nitrogen dioxide (NO2) mitigation remains under-researched. This study aims to fill this gap by quantifying the impact of UGS on air quality in megacities.
Materials and Methods:
· Data Collection: Satellite imagery and air quality data were collected for the year 2022 from 50 megacities across different continents.
· UGS Quantification: UGS were identified using NDVI (Normalized Difference Vegetation Index) values from satellite imagery.
· Air Quality Measurement: PM2.5 and NO2 levels were obtained from ground monitoring stations located in each megacity.
· Statistical Analysis: Multi-linear regression was used to correlate the extent of UGS with PM2.5 and NO2 concentrations, controlling for traffic volume, industrial activity, and population density.
Results: Preliminary analysis indicates a negative correlation between the presence of UGS and levels of PM2.5 and NO2, suggesting that increased UGS are associated with better air quality. Megacities with more than 30% UGS coverage showed up to a 20% reduction in PM2.5 and a 15% reduction in NO2 levels compared to cities with less than 10% UGS coverage.
Discussion: The results support the hypothesis that UGS can significantly contribute to air pollution mitigation. The variation in pollutant reduction suggests that not only the quantity but also the configuration of UGS plays a crucial role. Further research should investigate the optimal design of UGS for maximum air quality benefits.
Conclusion: This study provides evidence that urban green spaces have a positive impact on air quality in megacities. Urban planning policies should consider the expansion and strategic distribution of UGS to combat air pollution. Future work will focus on long-term trends and the effectiveness of specific types of UGS.
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