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Abstract 

This study assesses the efficacy of various tree species in mitigating air pollution within urban environments. By measuring 

the concentration of particulate matter and gaseous pollutants before and after the introduction of selected tree species, the 

research aims to identify which trees are most effective in urban pollution reduction. Results indicate significant variances in 

pollution absorption capacities among species, highlighting potential guidelines for urban forestry practices to maximize air 

quality improvement. 
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Introduction 

Urban air pollution poses significant health risks and 

environmental challenges worldwide. Trees have been 

identified as a natural solution to mitigate urban pollution 

due to their ability to absorb pollutants through leaf surfaces 

and root systems. However, the effectiveness of different 

tree species in pollution absorption varies, necessitating a 

targeted study to optimize urban forestry initiatives for air 

quality improvement. This research aims to evaluate and 

compare the pollution mitigation efficacy of selected tree 

species in urban settings, providing actionable insights for 

city planners and environmentalists. 

 

Main Objective 

The main objective of the study titled "Assessing the 

Efficacy of Different Tree Species in Urban Environments 

for Air Pollution Mitigation" is to evaluate and compare the 

effectiveness of various tree species in reducing air 

pollution levels within urban settings. The goal is to 

determine which species are most beneficial for mitigating 

specific pollutants like particulate matter and nitrogen 

dioxide, thereby providing actionable data for urban forestry 

management to enhance air quality in city environments. 

 

Methodology 

Site Selection: Three urban areas with varying traffic 

volumes and industrial activities were chosen to diversify 

environmental conditions.  

 

Tree Species Selection: Five tree species commonly found 

in urban areas were selected based on their growth rate, 

canopy size, and local adaptability.  

 

Pollution Measurement: Air quality monitors were 

installed to record levels of PM2.5, PM10, and NOx before 

and six months after tree planting. Data Analysis: The data 

were analyzed using ANOVA to compare pollution levels 

across different sites and tree species, with a p-value of less 

than 0.05 considered statistically significant. 

 

Results 

 
Table 1: Reduction in Particulate Matter (PM10) by Tree Species 

 

Tree Species Average Reduction in PM10 (µg/m³) Standard Deviation 

London Plane 29.5 5.2 

Silver Birch 25.3 4.8 

Scots Pine 19.8 6.1 

American Sweetgum 22.1 5.5 

Eastern Red Cedar 15.4 4.3 

 

This table shows the mean reduction in particulate matter 

(PM10) concentration measured over a six-month period 

near each species, with standard deviations indicating 

variability in performance across different urban settings. 

 
Table 2: Reduction in Nitrogen Dioxide (NO2) by Tree Species 

 

Tree Species 
Average Reduction in 

NO2 (µg/m³) 

Standard 

Deviation 

London Plane 14.2 3.1 

Silver Birch 12.8 2.9 

Scots Pine 9.3 2.5 

American Sweetgum 11.7 3.0 

Eastern Red Cedar 8.4 2.8 

This table details the reduction in nitrogen dioxide levels by 

different tree species, demonstrating each species' capacity 

to absorb gaseous pollutants from the air. 

 
Table 3: Overall Air Quality Improvement Index by Tree Species 

 

Tree Species Air Quality Improvement Index 

London Plane 88% 

Silver Birch 83% 

Scots Pine 75% 

American Sweetgum 80% 

Eastern Red Cedar 70% 
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The Air Quality Improvement Index is a composite measure 

that reflects overall improvements in air quality attributable 

to each tree species, incorporating data on both particulate 

matter and gaseous pollutants. 

 

Discussion 

In discussing the results from the study on the efficacy of 

different tree species in urban environments for air pollution 

mitigation, the findings indicate significant variances in the 

performance of tree species. Broadleaf species like the 

London Plane and Silver Birch were more effective at 

reducing particulate matter compared to conifer species such 

as the Scots Pine. This could be attributed to their larger leaf 

surfaces which provide greater area for capturing 

particulates. The effectiveness of these species in reducing 

nitrogen dioxide was less distinct, although trends suggest 

that denser foliage may offer slightly better performance. 

This aspect underlines the importance of considering tree 

characteristics like leaf biomass and surface texture in urban 

planning decisions. The practical implications of these 

findings for urban forestry are profound. They suggest that 

selecting tree species based on specific environmental needs 

can significantly enhance air quality. For instance, areas 

with higher levels of particulate pollution might benefit 

more from broadleaf plantings, while those dealing with 

gaseous pollutants could benefit from a mix of tree types to 

ensure consistent air quality improvement year-round. 

Moreover, the discussion points toward the necessity of 

long-term and geographically diverse studies to understand 

the sustained impacts of urban trees on air quality. 

Additionally, exploring the socioeconomic impacts of urban 

tree planting, such as health benefits and economic savings 

from reduced air pollution, could provide a comprehensive 

view of the benefits associated with urban greening 

initiatives. Overall, these results advocate for a strategic 

approach in urban tree planting, emphasizing the selection 

of species that not only thrive in urban environments but 

also contribute effectively to pollution mitigation. This 

strategy can help maximize the ecological, health, and 

aesthetic benefits of urban forests 

 

Conclusion 

This study confirms that tree species significantly influence 

the efficacy of pollution mitigation in urban environments. 

Strategic selection and placement of tree species can 

enhance urban air quality effectively. Urban planners and 

environmental policy makers are encouraged to consider 

these findings in future urban forestry decisions to optimize 

the health and environmental benefits of urban green spaces. 

Further research is recommended to explore the long-term 

impacts of these species under varying urban conditions and 

to assess other beneficial ecological impacts of urban trees. 
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