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Industrialization and urbanization have increased air pollution, making
environmental sustainability a critical focus in urban planning. In this context,
trees are crucial in mitigating pollution by reducing carbon dioxide (CO2) levels,
increasing relative humidity, and improving urban aesthetics. This study
investigates the effects of different tree planting patterns (evergreen and
deciduous) on key environmental parameters: relative humidity, CO2
concentration, and ambient radiation temperature. The research was conducted
near the Faculty of Agriculture of Tabriz University in East Azerbaijan Province,
Iran. Using ENVI-met software, the area was modeled on October 10, 2020, at a
resolution of 2 by 2 meters. The simulated data, which included climate variables
such as temperature, relative humidity, and CO2 concentration, was validated
using field measurements. The results showed that tree planting patterns with
continuous canopy cover significantly improved environmental conditions by
reducing CO2 levels, increasing relative humidity, and reducing radiant
temperature. Deciduous trees, including plane trees (Platanus orientalis) and ash
trees (Fraxinus excelsior), outperformed evergreen species in reducing air
pollution and improving environmental quality. This superior performance is
attributed to their larger leaf area and canopy diameter, which improve their
ability to capture CO2 and regulate microclimatic conditions. The study
highlights the critical role of strategic urban tree planting, with a particular focus
on deciduous tree species with dense foliage due to their ability to improve the
urban microclimate, reduce air pollution, and enhance environmental quality. By
implementing these strategies, urban planners can create healthier, greener, and
more sustainable cities that are better equipped to adapt to climate challenges.
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