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June 6, 2023 studies. Today, population growth and urbanization are one of the factors that
Available online: increase the air temperature in urban areas, which causes the creation of a heat
July 4, 2023 island in these areas compared to the surrounding environment, whose effects
can play a fundamental role in air quality and consequently public health.
Therefore, in this research, the spatial and temporal changes of the thermal
islands of Maragheh City during the periods of 1984, 1994, and 2020 have been
investigated using Landsat satellite data. The results of the relationship between
temperature and vegetation show that in 1986, the highest average temperature
in the area without vegetation was 34.74 degrees Celsius and the lowest
temperature in the dense vegetation area was 25.11 degrees Celsius. In 2020, the
highest average temperature for the area without vegetation was 35.15 degrees
Celsius and the lowest temperature for the dense vegetation area was 28.70
degrees Celsius. Also, the spatial autocorrelation index shows that the heat
Keywords: islands of the city had a cluster pattern at the 99% confidence level in all periods.
Heat Island, Surface Moreover, the results obtained from hotspots reveal that hot spots were located
temperature, Land use, in the center, southeast, and northwest of the city, and cold spots were located
Maragheh City in the south and north of the city at a confidence level of 99%.
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1. Introduction

Increasing  population  growth
consequently the development of urban
areas can profoundly affect climate events
and thus intensify phenomena such as heat
stress. This issue has been emphasized due
to the increase of the urban population in
the future and the creation of more
comfortable and better-quality urban
environments, as well as the concerns
related to energy and
minimizing the energy used for achieving
thermal comfort. Moreover, with the
prediction of global warming and the threat
of increasing the temperature of cities
worldwide, urban cooling techniques may
even become more important in the coming
decades. Hence, this study aims to examine
the relationship between land use and heat
islands in the city of Maragheh during the
periods of 1984, 1994, and 2020.

2. Research Methodology

This descriptive-analytical research
investigates and analyzes the role of land use
on the formation of the thermal island of
Maragheh City with to reduce the effect of
the heat island of Maragheh City. The
present study focuses on the analysis of a
time series database composed of images
from  Thematic Mapper (TM) and
Operational Land Imager (OLI), and Thermal
Infrared Sensor (TIRS) onboard Landsat-5
and 8 satellites covering a 37year period
between 1984 and 2020. This database was
constructed by selecting images located in
the 168 /34 path /row, with a cloud coverage
period of less than 10%. The data of thermal
band 6 of Landsat 5 and band 11 of Landsat 8
with a wavelength of 10.60 to 11.19 uym were

and

consumption

used to calculate the surface temperature
distribution patterns of the city. Bands 3 and
4 of Landsat 5 and bands 4 and 5 of Landsat
8 were also used to calculate the NDVI index.

3. Research Findings
Population growth and urbanization
development are one of the factors affecting
the increase in air temperature in urban
areas, which create the heat island in these
compared the surrounding
environment, and the resulting effects can
play a fundamental role in air quality and
consequently, public health. In the present
study, such as
radiometric, atmospheric, and geometric
corrections were carried out, and then the
upper  atmospheric  radiations
converted to surface radiation, and the
vegetation index, radiation, and temperature
were calculated.

areas to

preliminary processes

were

4. Conclusion

The results of thermal extraction showed
that the maximum temperature is related to
residential, industrial, asphalt-concrete, and
brick-iron frameworks. The
temperature is also high-density vegetation.
In order to obtain information on the status

minimum

of land surface temperature and their
relationship with land use, the results of this
research can pave the way for planners and
experts at the regional level to make
management decisions in order to conserve
natural and agricultural resources. Due to
the moderating role of vegetation, it is
suggested that vacant land and the
wilderness be converted into uses such as
parks and landscapes, and sufficient reasons
be
residential, industrial, and workshop uses.

considered in addressing other
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The surface temperatures of most buildings
in the city, which have the highest amount of
radiation reflection, can be reduced by
planting vegetation on the roofs of buildings
known as green roofs. High-resolution
satellite images are also recommended for
land-use mapping.
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