Citation: Zzeinab Alsonny et al. (2022), Studying the Effect of Urban Green Spaces Location on Urban Heat Island in

Cities Using Remote Sensing Techniques, 6th October City as a Case Study, International Design Journal,
Vol. 12 No. 2, (March 2022) pp 243-252

Studying the Effect of Urban Green Spaces Location on Urban Heat Island in Cities Using
Remote Sensing Techniques, 6th October City as a Case Study

Zeinab Abd Allah Alsonny
Master's student, Faculty of Engineering, Aswan University, engzeinababdallah@gmail.com
Prof. Abdel Monteleb M. A. Ahmed
Professor of Architecture and Environmental Control-Faculty of Engineering-Assiut University,
monteleb@ust.edu.eg
Dr. Omar Hamdy
Assistant Professor-Faculty of Engineering-Aswan University, omar.hamdy@aswu.edu.eg

Abstract

The term urban heat island refers to the urban area being warmer than the surrounding non-urban temperature.
Urban heat island is a common manifestation of urbanization, as the increase in the area of concrete and asphalt
surfaces and the decrease in green area leads to an increase in the surface temperature of the earth (Yin etal.,
2019). Several strategies have been proposed to mitigate excess heat, including the use of urban green spaces as
a nature-based solution (Wu et al., 2021). Urban green spaces are those open public or private green spaces in
urban areas that are mainly covered by vegetation, whether used for recreational or other purposes (Hag, 2011).
It is the most widely applied mitigation measure that can achieve significant energy savings (Memon et al.,
2008). It has been proven that it forms cool islands, significantly reduces surface temperature and improves
thermal comfort, which has a role in reducing environmental stress from urban heat islands (Yang et al., 2017).
Several studies over the past few years have focused on understanding the effects of urban green space on the
urban heat island (Yang et al., 2017). The integration of remote sensing and geographic information systems
helped provide data on surface temperatures, and the possibility of studying and analyzing the relationship
between them and urban green spaces with high accuracy on large urban areas. The land cover classification of
satellite images was determined using the maximum likelihood method, which is one of the most important and
widely used observational classification methods in land cover mapping (Sheriza Mohd Razali, 2012). Although
increasing urban green space is an important strategy for mitigating urban heat island effects, urban areas
usually lack sufficient public space to create all the urban green spaces they need (Yang et al., 2017).
Objectives: The research aims to analyze the impact of urban green spaces on the urban heat island as a
common strategy for thermal mitigation, by studying the relationship between land surface temperatures for
urban areas and distance from urban green spaces. To accomplish this goal, the Sixth of October City will be
studied as a case study using remote sensing and geographic information systems. Methodology : This study
employed an inductive strategy to collect data on the city, obtain essential maps and coordinates, and select the
proper satellite to capture the study's most recent visual images. Thus, the applied strategy depended on remote
sensing techniques, geographic information systems, and the application of equations to determine the land
surface temperature, which is primarily responsible for the urban heat island effect. Additionally, geographic
information systems were used to classify the city's land cover and to determine the temperatures associated
with each class of land cover. Additionally, to determining summertime urban temperatures and distances to
urban green places. Finally, the analytical approach was employed to investigate and conclude on the influence
of urban green space proximity on the urban heat island. Results: According to the study's findings, there is a
direct relationship between urban heat island and distance from urban green spaces, and thus the temperature
decreases as the urban area approaches urban green spaces and increases as the distance increases, as 46 percent
of the city's urbanization is within a distance of ho more than 100 m from urban green spaces and their average
temperatures. 36 The temperature gradually increased till it reached 40.6 at a distance of 1200 meters from the
green areas. While the vegetative index and urban heat island have an inverse connection, the higher the
vegetative index, the lower the temperature. Therefore, the study recommended increasing urban green spaces
within cities and interspersing them within urban areas intensively to reduce the effects of urban heat islands
and improve thermal comfort.
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