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Abstract:

The current work is complementary to a series of studies
that show the impacts of urban planning on the city’s local
climate. The study is concerned with current green spaces in New
Assiut Town, and their climatic significance through the cooling
effects. Many methods were adopted, including remote sensing
images as the main source of thermal data to investigate spatial
variation of land surface temperature across the city and its main
land covers, particularly during the period of thermal discomfort.
Full-day, In-situ temperature observations within and around a
selected urban garden were collected and utilized to assess the
influence of vegetation on urban microclimate. The analysis
revealed that:

— The green spaces occupied only 0.006% of the town’s total
area, and 3.02% of its built-up. Current green space per capita
was about 6.7 m2, and in case of the intended population
achieved, it would be about 0.36 m2; which is less than the
minimum international standards.

— The spatial distribution of green spaces is highly irregular, and
there are large vacant, unbuilt tracts throughout the city.

— The near-surface air temperature decreases towards the green
spaces and records the lowest values within the gardens
throughout the day compared to the built-up and the desert
surfaces. So, green spaces form a cool heat island with an
intensity of -2.5 - -3.4°C. in relative to the built-up, and -3.7 - -
4.5°C relative to desert surfaces.
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— There was an intermediate inverse relationship between
Normalized Differences Vegetation Index (NDVI) and Land
Surface Temperature (LST), the higher the vegetation density,
the lower the temperature values, and vice versa.

— The cooling rate of a garden with an area of 13,000 m* was
about 1.7°C up to a distance of 500 m. The cooling role of this
garden varied over time; it was greater in the daytime and
during the summer.

— There was a strong positive relationship between the cooling
rate and the proximity to green spaces in all cardinal directions
throughout the day.

— A GIS-based model was built to prioritize the creation of green
areas in the current urban built-up. The spatial model was built
based on a set of selected criteria, namely: distance to green
spaces, LST, vacant spaces, and the dominant wind direction.

Keywords: Microclimate, Green Spaces, Temperature, New
Assiut Town.
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