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Investigating the role of climatic parameters in the formation of urban
heat islands (UHII) using remote sensing

Abstract

This study aimed to investigate the role of climatic parameters in the formation of the intensity of
urban heat islands using remote sensing techniques, with a case study of Tabriz metropolis, Iran.
In this study, Landsat 8/9 satellite images were used to calculate land surface temperature and
urban heat island intensity and ERA5_Land reanalysis data for meteorological parameters for the
spring and summer seasons of 2023. The Split Window algorithm was used to calculate the
surface temperature of the earth and the Urban Heat Island Intensity index was used to check the
intensity of urban heat islands. On the other hand, simple linear regression, multi-criteria
regression and Pearson correlation statistical analyzes were used to investigate the relationship
between the intensity of urban heat islands and climatic parameters. The results showed that bare
areas without vegetation, areas close to industrial towns and airports had the highest ground
surface temperature and intensity of urban heat islands. On the other hand, areas with high
building density and green space had lower ground surface temperature and intensity of heat
islands. The results of the analysis of meteorological parameters showed that by moving from
west to east in the studied area, air temperature and surface pressure decrease, but rainfall
increases. In addition, wind speed increases from west to east in spring and decreases in summer,
while surface solar radiation has been spatially constant in the considered seasons. The results of
simple linear regression analysis showed that there was a weak positive relationship between
precipitation and intensity of urban heat islands with R2 equal to 0.08 in spring and 0.03 in
summer, while air temperature (spring with R2 with 0.12 and summer season equal to 0.04),
surface solar radiation (spring season with R2 equal to 0.11 and summer season equal to 0.05)
and surface pressure (spring season with R2 equal to 0.11 and summer season equal to 0.04) had
a weak negative relationship with the intensity of urban heat islands. The relationship between
topography and intensity of urban heat islands also has a weak positive relationship with R2 of
0.09 and 0.019 in spring and summer, respectively. Multivariate regression results showed that in
both spring and summer, all meteorological parameters are significantly related to the intensity
of urban heat islands. Thus, all parameters had a confidence level (Sig) of 95% or less than 0.05
(except rainfall and wind speed in spring). Pearson's correlation analysis showed that in spring,
the relationship between intensity of urban heat islands with rainfall, wind speed and topography
had a direct correlation and with the parameters of air temperature, surface solar radiation and
surface pressure had an inverse correlation. In the summer season, its relationship with rainfall
and topography parameters is direct and has an inverse relationship with other parameters.
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In sum, the findings of this study indicate that meteorological parameters are significantly related

to the intensity of urban heat islands in the metropolis of Tabriz, and this relationship is stronger
in the summer season.

Keywords: Urban heat island intensity, remote sensing, meteorological parameters, Tabriz
metropolis.



