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: and maintenance but offer greater biodiversity and aesthetic value. The ability
Introduction of green roofs to enhance air quality is largely attributed to their vegetation
and soil composition. Plants absorb carbon dioxide during photosynthesis,
As urbanization continues to expand globally, cities are increasingly reducing the levels of this greenhouse gas in the atmosphere. Additionally,
confronted with challenges such as rising temperatures, poor air quality and the foliage captures particulate matter, which includes dust, soot and other
diminished green spaces. Green roofs vegetative layers grown on rooftops pollutants. A study conducted in Chicago found that green roofs could reduce
have emerged as a sustainable solution to these issues. They offer a particulate matter concentrations by up to 60%, significantly contributing to
multifaceted approach to environmental management by improving air quality cleaner air [3].
and mitigating the urban heat island effect. Green roofs consist of a waterproof
membrane, a root barrier, a drainage system and layers of soil and vegetation.
These systems not only provide aesthetic benefits but also contribute
significantly to urban ecosystems. By absorbing carbon dioxide and releasing
oxygen, plants play a crucial role in enhancing air quality. Additionally, green
roofs help to regulate building temperatures, thereby reducing reliance on air
conditioning and promoting energy efficiency [1].

Furthermore, certain plant species are particularly effective at absorbing
pollutants such as nitrogen dioxide and sulfur dioxide. The diversity of plants
on green roofs can lead to greater overall air quality benefits. The soil and
substrate layers also play a role in filtering pollutants, as microorganisms
in the soil can break down harmful substances. The cooling effect of green
roofs further contributes to improved air quality. By lowering surrounding air
temperatures, green roofs can reduce the formation of ground-level ozone,

In urban areas, air quality often deteriorates due to vehicle emissions, a harmful air pollutant that tends to increase with higher temperatures. This
industrial activities and the prevalence of impervious surfaces that contribute is especially important during the summer months when urban heat islands
to pollution. Green roofs can act as a natural filtration system, trapping exacerbate air quality issues. The thermal performance of green roofs is
particulate matter, absorbing pollutants and lowering the concentration of crucial in addressing energy consumption and climate resilience in cities.
harmful gases. Furthermore, the vegetation on green roofs can moderate Green roofs provide insulation, which helps to keep buildings cooler in
temperatures through evapotranspiration, which cools the surrounding air and summer and warmer in winter. This thermal mass effect can reduce the need
reduces the overall heat in urban environments. for heating and cooling systems, leading to significant energy savings [4].

The thermal effects of green roofs are particularly significant in combating A study in Toronto showed that buildings with green roofs experienced
the urban heat island effect, where urban areas experience highertemperatures a 20% reduction in energy costs compared to conventional roofs.
than their rural counterparts. This phenomenon results from the extensive use Evapotranspiration is a key process that aids in cooling. As plants transpire
of concrete and asphalt, which absorb and retain heat. Green roofs mitigate water, it evaporates from the leaf surfaces, cooling the air around them. This
this by providing insulating properties, reducing the amount of heat absorbed process not only reduces rooftop temperatures but also contributes to local
by buildings and ultimately lowering energy consumption. This paper will humidity levels. During hot weather, the cooling effect of green roofs can lead
explore the mechanisms by which green roofs improve air quality and reduce to a more comfortable microclimate for building occupants and pedestrians
thermal effects, supported by empirical studies and examples from various alike. In addition to direct temperature regulation, green roofs can reduce
urban settings. Through an examination of their design, implementation and stormwater runoff, which can exacerbate urban flooding. By absorbing
benefits, we will highlight the importance of integrating green infrastructure rainwater, green roofs help to lessen the burden on stormwater systems and
into urban planning [2]. mitigate the risk of combined sewer overflows. This not only protects water

quality but also contributes to the overall resilience of urban infrastructure [5].

Description -
Conclusion
Green roofs can be classified into two main types: extensive and
intensive. Extensive green roofs are typically shallow, featuring a lightweight The implementation of green roofs represents a promising strategy
growing medium that supports a limited variety of drought-resistant plants. for improving urban air quality and mitigating thermal effects in cities. By
These roofs require minimal maintenance and are best suited for larger areas. integrating vegetation into the built environment, cities can combat air

In contrast, intensive green roofs are deeper, allowing for a broader range of poliution, lower urban temperatures and enhance energy efficiency. The
plants, including shrubs and small trees. They require more structural support  penefits of green roofs extend beyond environmental improvements; they
also contribute to enhanced aesthetics, increased biodiversity and improved
quality of life for urban residents. As cities continue to grow and face the
consequences of climate change, it is imperative that urban planners and
policymakers prioritize green infrastructure.
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fully harness the capabilities of green roofs as a vital component of urban
sustainability. Through these efforts, we can create healthier, more livable
cities for generations to come.
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