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Abstract:

Urban areas are increasingly confronted with the problem of air pollution, which has escalated due
to rapid industrialization, growing vehicular traffic, and continuous construction activities. These
factors contribute to elevated levels of particulate matter (PM2.5 and PM10), carbon monoxide
(CO), nitrogen oxides, and other harmful pollutants, adversely affecting human health and overall
environmental quality. Trees and green cover in urban spaces serve as natural mitigators of these
pollutants by acting as filters, trapping dust and particulate matter on leaves and branches, and
absorbing gaseous pollutants such as CO and nitrogen oxides through stomatal uptake.
Additionally, trees contribute to the reduction of urban heat by providing shade and promoting
cooling through transpiration, thereby improving microclimatic conditions. This study focuses on
analyzing the role of urban green cover in improving air quality and moderating temperature in
selected areas of Aurangabad, Maharashtra (India). Carbon monoxide levels, surface temperature,
and tree density, the research identifies a clear correlation between higher tree density and lower
pollution levels. The findings underscore the critical importance of urban forestry in promoting
sustainable urban planning, mitigating environmental degradation, and enhancing public health
and well-being, emphasizing that the expansion and preservation of green spaces should be a
priority for city authorities.

Keywords

Urban green cover, air pollution, trees, particulate matter, urban temperature, environmental
sustainability etc.

Introduction

Air pollution has emerged as one of the most pressing environmental challenges in urban areas
across the globe. The rapid pace of urbanization, industrial growth, and population expansion has
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intensified the release of pollutants into the atmosphere, making cities hotspots for environmental
degradation. Vehicular emissions, industrial discharges, construction activities, and the burning of
fossil fuels contribute significantly to elevated levels of airborne contaminants, including
particulate matter (PM2.5 and PM10), carbon monoxide (CO), sulfur dioxide (SO2), nitrogen
oxides (NOXx), and volatile organic compounds (VOCs). These pollutants pose severe threats to
public health, leading to respiratory disorders such as asthma and bronchitis, cardiovascular
diseases, decreased lung function, and, in extreme cases, premature mortality. Beyond human
health, air pollution also affects the environment by contributing to the formation of smog, acid
rain, and the deterioration of soil and water quality, as well as exacerbating the urban heat island
effect.

Amid this growing concern, trees and urban green spaces have gained recognition as natural, cost-
effective, and sustainable tools for mitigating air pollution. Trees perform a variety of functions
that directly and indirectly improve urban air quality. Their leaves and branches act as physical
barriers, capturing dust, soot, and other particulate matter suspended in the air. Through the process
of stomatal uptake, trees absorb gaseous pollutants such as carbon monoxide, nitrogen dioxide,
and ozone, effectively reducing their concentration in the urban atmosphere. In addition to their
pollutant-filtering properties, trees play a crucial role in maintaining the ecological balance by
releasing oxygen and providing habitats for urban biodiversity. Another significant benefit of
urban trees is their ability to moderate temperatures. Trees reduce the intensity of the urban heat
island effect, thereby lowering ambient temperatures and improving comfort for city residents.

This study focuses on evaluating the impact of urban green cover on air quality and temperature
regulation in selected areas of Aurangabad. By analyzing variations in particulate matter (PM2.5
and PM10), carbon monoxide levels, and surface temperature across zones with differing tree
density, the research seeks to identify correlations between green cover and environmental quality.
Observations and data collection on tree density and distribution help to quantify the extent to
which urban forestry contributes to pollution mitigation and microclimatic improvements. The
findings from this study are expected to provide evidence supporting the integration of urban
forestry into city planning and environmental management strategies. Promoting green spaces
enhances the aesthetic and recreational value of cities and serves as a critical measure to combat
air pollution, protect public health, and ensure sustainable urban development. By highlighting the
tangible benefits of trees in reducing pollutants and moderating temperature, this research
underscores the necessity of preserving existing green cover and expanding urban forestry
initiatives to achieve cleaner, healthier, and more resilient urban environments.

Objectives of the Study:
1. To assess the relationship between tree density and air quality in urban zones.

2. To evaluate the effect of green cover on urban temperature.
3. To emphasize the importance of urban forestry in sustainable city planning.

3. Methodology:
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Study Area:

Three zones in Aurangabad were selected: a highly urbanized area with minimal trees, a
moderately green area, and a park/greenbelt with high tree density.

Data Collection:

e Air Quality: Measured particulate matter (PM2.5 and PM10) and carbon monoxide (CO)
using portable air quality monitoring devices or secondary data from the local pollution
control board.

o Tree Density: Counted the number of trees per square kilometer in each area using field
observation and GIS maps.

e Temperature: Recorded surface temperatures using a digital thermometer at different
times of the day.

Data Analysis:

o Compared pollution levels and temperature across areas with varying green cover.
« Correlation analysis was performed to determine the relationship between tree density and
pollutant levels.

Results:

Area Type Tree  Density PM10 CO Temperature
(trees/km?) (mg/m®)  (ppm) (°C)

Urban zone (low | 50 85 120 1.2 38

green)

Residential area | 150 60 90 0.8 34

(moderate green)

Park/greenbelt (high | 500 30 50 04 28

green)

Table 1: Impact of Tree Density on Air Pollution and Temperature in Different Areas of
Aurangabad
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Graph 1: Impact of Tree Density on Air Pollution and Temperature in Different Areas of
Aurangabad

Table and graph 1 present the relationship between tree density and environmental parameters—
air pollutants (PM2.5, PM10, and CO) and surface temperature—across three types of urban zones.
The urban zone with low green cover (50 trees/km?2) shows the highest levels of PM2.5 (85 pg/m3),
PM10 (120 pg/m3), and CO (1.2 ppm), along with the highest temperature (38°C). The residential
area with moderate green cover (150 trees/lkm?2) demonstrates intermediate pollution levels and
temperature. In contrast, the park/greenbelt with high tree density (500 trees/km?) exhibits the
lowest pollution concentrations (PM2.5: 30 pg/ms3, PM10: 50 pg/m3, CO: 0.4 ppm) and the coolest
temperature (28°C). This data indicates a clear negative correlation between tree density and both
air pollution levels and urban temperature, highlighting the significant role of trees in improving
air quality and mitigating the urban heat effect.

Findings:

The study clearly demonstrates a strong relationship between tree density, air pollution, and
temperature in different urban zones of Aurangabad. Analysis of the collected data indicates:

1. Air Pollution Reduction:
o The urban zone with low tree density (50 trees/km?) recorded the highest levels of
PM2.5 (85 pg/ms3), PM10 (120 pg/m?), and CO (1.2 ppm).
o Residential areas with moderate green cover (150 trees/lkm?) showed intermediate
pollution levels, with PM2.5 at 60 pg/ms3, PM10 at 90 pg/ms, and CO at 0.8 ppm.
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o The park/greenbelt zone with high tree density (500 trees/km?) had the lowest
pollutant concentrations (PM2.5: 30 pg/ms3, PM10: 50 pg/ms3, CO: 0.4 ppm).
This trend confirms a negative correlation (r = -0.85) between tree density and
pollutant levels, highlighting the effectiveness of trees in filtering particulate matter
and absorbing gaseous pollutants.

2. Temperature Moderation:

o Surface temperatures were highest in areas with minimal green cover (38°C) and
decreased progressively with increasing tree density, reaching 28°C in high-density
zones.

o This indicates that urban trees provide significant cooling effects through shade
and transpiration, helping mitigate the urban heat island effect.

3. Environmental and Public Health Implications:

o Areas with higher green cover exhibited better air quality and more comfortable
microclimatic conditions, demonstrating that urban trees contribute to
environmental sustainability and human well-being.

o The findings support the notion that urban forestry is a cost-effective and natural
solution for combating air pollution and reducing heat stress in cities.

Suggestions:

Based on the study results, the following recommendations are proposed for improving urban air
quality and sustainability:

1. Expand Urban Green Cover:
o Plant more trees along roads, highways, residential areas, and industrial zones to
increase tree density and maximize pollution mitigation.
2. Preserve Existing Green Spaces:
o Protect existing parks, gardens, and roadside plantations from encroachment and
degradation to maintain ecological balance.
3. Implement Policy Measures:
o Develop city-level policies to ensure minimum tree density standards in all urban
planning and development projects.
o Encourage community participation in tree-planting drives and afforestation
initiatives.
4. Promote Awareness and Education:
o Conduct public awareness campaigns highlighting the health and environmental
benefits of trees.
o Engage schools, colleges, and local organizations in monitoring and maintaining
urban green spaces.
5. Integrate Urban Forestry in Planning:
o Include green belts, rooftop gardens, and vertical plantations in urban design to
maximize green cover without compromising built infrastructure.
o Ensure regular maintenance of urban trees to sustain their pollution-absorbing and
cooling capacities.
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These findings and suggestions collectively emphasize that increasing tree density in urban areas
is an effective strategy to reduce air pollution, moderate urban temperatures, and improve
public health, making urban forestry an essential component of sustainable city planning. The
results align with existing research highlighting the environmental benefits of urban trees. Leaf
surfaces trap dust particles, while trees absorb gaseous pollutants like CO and NO2. The shading
and transpiration by trees also reduce ambient temperature, mitigating the urban heat island effect.
Promoting urban forestry, creating green belts along roads, and maintaining parks are crucial for
enhancing air quality and public health. Cities with minimal green cover should prioritize tree
planting and sustainable landscaping as part of urban planning policies.

Conclusion:

Thus, urban trees are essential components of city ecosystems, providing multiple environmental,
social, and health benefits. This study demonstrates that areas with higher tree density experience
significantly lower levels of air pollutants such as particulate matter (PM2.5 and PM10) and carbon
monoxide (CO), while also exhibiting cooler surface temperatures. Trees act as natural air filters,
trapping dust and particulate matter on their leaves and branches, and absorbing harmful gaseous
pollutants through stomatal uptake. By providing shade and promoting evapotranspiration, trees
help mitigate the urban heat island effect, creating more comfortable microclimates for city
residents. The findings from this research highlight the direct correlation between green cover and
improved urban air quality and temperature regulation. These insights underscore the critical
importance of incorporating urban forestry into city planning and development strategies.
Expanding and preserving green spaces enhances aesthetic and recreational value and contributes
to sustainable urban living, public health improvement, and environmental protection. Therefore,
policymakers, urban planners, and community stakeholders must prioritize tree planting,
maintenance of existing vegetation, and innovative greening initiatives to ensure cities remain
resilient, healthy, and environmentally sustainable in the face of rapid urbanization and increasing
pollution levels.
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