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Environmental Assessment of Quality of Life in Qena City:
A Microclimate-based Perspective
Abstract:

Change in land covers is one of the most important factors in
increasing the land surface temperature in many cities, and the reason for
this is the replacement of vegetation and other covers with impermeable
surfaces. This study aims to assess the Urban Thermal Field Variability
Index (UTFVI) and evaluate the quality of life in the city of Qena, using
geospatial techniques and a linear regression model. The analysis relies on
twelve satellite images from Landsat-9 OLI/TIRS, representing the four
seasons of the year 2023. The study findings reveal that the intensity of
the heat island increases by 7.65°C during the summer and decreases by
2.08°C in the fall. These variations expose the study area to severe local
climatic conditions that adversely affect the quality of urban life. The
research highlights that impermeable urban land surfaces, built-up areas,
vacant land, and desert land significantly contribute to the elevation of
Land surface temperature. Based on the (UTFVI), the city of Qena is
categorized into two main groups. The first category (UTFVI < 0)
represents areas with an excellent quality of life, encompassing 54.2%,
43.9%, 30.9%, and 53.4% of the city's area during the winter, spring,
summer, and fall seasons, respectively. The second category (UTFVI >
0.02) represents areas with the poorest environmental assessment in terms
of quality of life, occupying approximately 41.4%, 45.1%, 63.0%, and
40.7% of the city's total area during the winter, spring, summer, and fall
seasons, respectively. Our study emphasizes well-informed urban
planning and adaptable mitigation strategies to protect urban populations
from heat stress.The study recommends implementing measures to
mitigate the heat island effect in Qena city by increasing the presence of
green spaces and adopting other cooling strategies. These interventions
can help alleviate the adverse impacts on the urban environment and
improve the quality of life for residents.

Keywords: Land surface temperature, urban heat island, urban thermal
field variance index, the ecological assessment, landsat-9
OLI/TIRS, Qena city.
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