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The substantial growth and development of cities have significantly impacted the urban
heat island (UHI) phenomenon, particularly in cities of developing countries. Assessing the
urban heat island is a key research topic as it has a significant impact on the ecological
environment and life in cities. The aim of this study is to calculate the nocturnal urban heat
island (UHI) and its relationship with urban land use in the metropolitan area of Tabriz.
Landsat satellite data and Sentinel 3 data were used for this research. The Landsat satellite
data was processed in ENVI 5.3.1, and the Sentinel 3 data was processed in SNAP
software, with further statistical calculations and outputs performed using ARCGIS 10.8.
In the Landsat data, the minimum temperature was 5.14°C and the maximum temperature
was 23.91°C, with the highest temperatures observed in bare land, transportation,
agriculture, industrial, residential areas, as well as low-lying areas and areas lacking
vegetation cover. The highest percentage of area with temperatures ranging from 15.16°C
to 17.88°C was approximately 45.75% of the city. Areas with temperatures above 19°C
covered an area of approximately 31.45 square kilometers, which accounts for 12.58% of
the city. In the Sentinel data, the minimum temperature was 12.84°C and the maximum
temperature was 21.62°C, with similar land use patterns to the Landsat data. Areas with
temperatures ranging from 17.29°C to 18.45°C had the highest percentage of area, and
areas with temperatures above 19°C covered approximately 17.06 square kilometers,
accounting for 6.82% of the total area. Based on the results, which showed similar
temperatures and land use patterns in both satellite data, it can be concluded that either
satellite can be used for extracting the urban heat island (nighttime temperature). If the
research is conducted after 2016, both satellites can be used, but if it is conducted before
2016, Landsat is preferred. The temporal resolution of Sentinel is 4 days, and that of
Landsat is 16 days. If the research requires a time series, Sentinel 3 is more suitable,
whereas if spatial resolution is needed, Landsat, with its 90 meter thermal bands compared
to Sentinel 3's spatial resolution of 500 meters, is more appropriate. Therefore, considering
the physical changes and expansion of developing cities, studying the urban heat island
phenomenon is essential.
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Introduction

Impermeable surfaces in cities absorb more radiant energy from the sun and cause an increase in the ambient air
temperature in these areas compared to the surroundings. The phenomenon of increasing air temperature in cities
is called urban heat island esearchers have provided various definitions of heat island. Although the main
essence of these definitions is the same and it is based on the difference between the temperature of the city and
the village, but according to the technological advances and new data, the definitions of the thermal island have
undergone changes from the technical aspect. The heat island phenomenon is one of the biggest threats to the
development of urbanization. This phenomenon is caused by the spread of the destruction of the natural surface
of the earth, which gives way to roads, buildings, factories and other urban facilities. The sunlight in the city
increases the temperature of the surfaces and at night when the air gets colder; These surfaces lose their
temperature later and increase the air temperature in urban areas compared to suburban areas (Rahmati et al.,
2014). Studying the urban heat island phenomenon and its mechanism is very important for urban planning.
During the last two decades, the great need for earth surface temperature information for environmental studies
has turned thermal remote sensing into one of the most important scientific topics.

Materials & Methods

In this research, the night data of the Sentinel 3 satellite with the SLSTR sensor and the night data of the TERRA
satellite with the Aster sensor have been used. The steps of conducting this research include preparing and
preparing the required data (downloading images), implementing image processing techniques (radiometric and
atmospheric corrections), extracting the thermal image of Tabriz metropolis and classifying it, land use map with
9 residential, educational, barren, and space use classes. green, workshop, commercial facilities, beach area,
transportation and river channel, etc. Determining the relationship between different land use and ground surface
temperature with the help of Kruskal-Wallis inferential statistics and Spearman's correlation coefficient,
calculating the vegetation cover index for images and determining It is the relationship between vegetation and
the temperature of the earth's surface. After pre-processing on the Aster image in Envi 5.3.1 environment, the
night temperature of Tabriz metropolis was extracted and classified into 8 classes in ArcMap 10.8 environment,
and then Google Earth output was taken for viewing on Google Earth.

Research findings

The thermal image of 2020 of the Aster gauge shows the lowest temperature of 5.1 and the highest temperature
of 23.9 degrees Celsius. For the Sentinel gauge, the lowest temperature is 12.8 and the highest temperature is
21.6 degrees Celsius. At the lowest temperature, the temperature difference between the two gauges is 7 degrees,
with the difference that the image of the Aster gauge was taken approximately 40 minutes after the SLSTR
gauge, and at the highest temperature, the temperature difference between the two gauges is approximately 2
degrees. To prepare the land use map of Tabriz city, Tabriz city's special plan was used, and these land uses were
in each of the regions separately in the special plan of Tabriz city, and 10 areas were connected, and finally,
Tabriz city's land uses were classified into 28 classes, which are for The extraction of the areas and uses that had
the highest temperature were overlapped, which according to the obtained results shows that in the Aster meter,
uses such as barren lands, transportation, agriculture, residential, industrial, etc., in order from the highest to the
lowest have temperature and area. In Sanjandeh Sentinel, barren and abandoned land uses, agriculture,
transportation, residential, etc. have the highest temperature. In the regions above 1500 meters, the temperature
is much cooler than other regions. The high-altitude areas in the southeast of Tabriz include areas 1, 2, 5 and 9,
according to the results obtained from both sensors, it can be seen that the temperature in these areas is cooler
than other areas of Tabriz, and vice versa. The northwest areas of Tabriz city, which has a lower altitude than
other areas, and Tabriz International Airport is also located in this area and is one of the smoothest areas
compared to other areas, had a higher temperature. The obtained area for vegetation cover in Tabriz city is equal
to 18.15 square kilometers, most of the vegetation areas of Tabriz city are located in areas 2, 4, 5, 6 and 7. In
both images the areas that They have vegetation and have a lower temperature than other areas, which shows that
vegetation can balance the temperature of the environment and make the temperature cooler than other areas. As
can be seen in Esther's image, Tabriz International Airport has the highest temperature, but the vegetation near
this use has a lower temperature than the transportation use and the passenger terminal. It can be said that
vegetation has a direct relationship. It has air balance.
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Discussion of Results & Conclusion

To compare urban heat islands, two satellite images, Aster and Sentinel, and ENVI 5.3.1, ARC GIS 10.8, and
SNAP software were used for one day in 2019. The results of this research showed that similar uses in all urban
areas have similar temperatures. There are no other factors such as height, neighboring vegetation with other
uses can also affect the temperature of the use. The obtained results showed that in both satellites, barren,
transportation, agricultural, residential, and industrial lands have higher temperatures than other areas at night.
Also, the areas with vegetation in both satellites had lower temperatures than other areas. In the comparison
between altitude and temperature, it was also observed that the more we move to the high areas of Tabriz city,
where the northern and eastern parts have higher altitude, the temperature decreases, and vice versa, the more we
move towards the Tabriz plain, which is mainly located in the wAstern part of this city. We move is added to the
temperature, which shows the relationship between altitude and temperature. The purpose of this research was to
show the nocturnal thermal island in the city of Tabriz according to the urban land use and the comparison
between 2 ASTER and SENTINEL 3 satellites, both of which have night and temperature data that can be
determined depending on the size of the studied area and the time of the thermal island investigation. Also, from
the daily data of these two satellites in extraction The surface temperature of the earth was used, which according
to the spatial resolution of 90 meters, the Aster gauge is better for small cities than Sentinel 3, which has a spatial
resolution of 1 km. According to the extracted results that both satellites had extracted almost similar
temperature and common usage and areas with high temperature, it can be said that both satellites can be used to
extract the urban heat island (nighttime temperature).
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