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Abstract

An urban heat island is an area where the temperature has increased significantly and has many
negative consequences. This study aimed to investigate the relationship between the heat island of
Tehran and atmospheric pollutants in the period 2019 to 2024. To display the heat island, land surface
temperature data from the MODIS Terra satellite was used on the Google Earth Engine platform. In
this context, the land use status of the study area was also analyzed, and the NDVI index was
calculated using Landsat 8 satellite images to obtain a view of the vegetation status of the area. Then,
the status of atmospheric pollutants affecting the intensity and spread of the heat island, including
water vapor, sulfur dioxide, nitrogen dioxide, methane, ozone, and aerosol optical depth, was
extracted and processed from Sentinel 5 satellite data. In order to evaluate the relationship of these
variables with land surface temperature, the coefficient of determination and correlation were
calculated for 500 random points. The results showed that the average surface temperature of the
earth increased from west to east of Tehran, and a heat halo with an average temperature of over 16
degrees Celsius has formed in the center and southeast of the city. The high density of residential
areas and pollution from transportation in the eastern and southern areas are the main factors in the
formation and intensification of this phenomenon. Among the factors studied, water vapor, with a
positive and significant correlation coefficient of 0.648, had the greatest impact on the increase in
local temperature, and sulfur dioxide and nitrogen dioxide also showed significant effects on
temperature. In contrast, vegetation played an important role in moderating temperature. Also, the
study of other pollutants such as aerosols, methane, and ozone showed that these gases have a lesser
impact on local temperature.
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2- Land Surface Temperature
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3- Normalized Difference Vegetation Index
4- Environmental Criticality Index
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