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rom urbanization, the phenomenon of the urban temperature island follows which the city
rises and increases from energy to cool. In this research, the role of local factors in the
creation and development of heat islands in the city of Ahvaz during the hot period from
2000 to 2015 was investigated using Landsat 7 and 8 satellite data. In order to evaluate the
biophysical changes of the land surface in Ahvaz city, the changes of vegetation difference
indices were taken by Tokanga-Tag threshold method. By using the kriging method and
the low speed zones of Ahvaz, the thresholds of the closest and maximum temperature of
Ahvaz city, it appears that this change can cause a change in the local climate. The results
of Moran's spatial autocorrelation are a confirmation of the lack of spatial correlation of
ground surface temperature in Ahvaz. The evaluation of the northern maps showed that as
we move from the southern regions to the northern regions, the temperature increases due
to the increase of green space and the increase of barren lands. There is a sharp
temperature difference between the central and suburban areas of the city, because of the
establishment of industrial companies, District 8 has formed the most stable islands in this
area of the city. Residential areas have had less impact on the creation and expansion of
thermal islands than industrial and barren areas

Cite this article: Khaledi, Sh., Bakhshi, E., Ahmadi M.,| Dadashi Roudbari, A. (2024). The Role of Local Factors in the
Creation and Development of Urban Heat Islands (Case Study: Ahwaz City) Journal of Geography and Planning,
28 (87), 131-150. http//doi.org/10.22034/GP.2022.52206.3017

© The Author(s).
BY _NC DOI: http//doi.org/10.22034/GP.2022.52206.3017

Publisher: University of Tabriz.



mailto:s-khaledi@sbu.ac.ir
mailto:e.bakhshi@yahoo.com
https://doi.org/10.22034/gp.2022.52206.3017
https://doi.org/10.22034/gp.2022.52206.3017

Journal of Geography and Planning Vol. 28, No. 87, 2024

Introduction

The urban climate is strongly influenced by the processes caused by work and urban life. The expansion of cities
and the increase of constructions have followed climate changes in cities, on the other hand, urbanization has
affected the functioning of the ecosystem and the quality of life (Luck & Wu, 2002: 327), and caused the
excessive growth of the urban space and confusion. service distribution system and urban service system failure
(Piri et al., 2017: 36). One of the consequences of urbanization is the formation of the urban heat island (UHI)
and it is a phenomenon that the air temperature in urban areas is higher than the surrounding areas (Zhou et al,
2014: 51). One of the effects of the urban heat island is that it causes air pollution. (Tao et al., 2016: 1), increases
the water temperature and causes disturbance in the water ecosystem and affects human health (Chun &
Guldmann, 2014: 77). In this regard, the current research is trying to extract the land surface temperature (LST)
data using Landsat 7 and 8 sensors and use the thermal products of the sensors to investigate the role of local
factors in the creation and development of heat islands in Ahvaz city. and evaluate the temporal-spatial changes
of the thermal islands of this city from 2000 to 2015

Methodology

In order to extract the surface temperature and study the role of local factors in the creation and development of
thermal islands, images related to the warm period of the year (April to September) from 2000 to 2015 were
uploaded. The process of measuring the surface temperature of the earth was performed in 3 steps: first step:
calculation of spectral radiation, second step: conversion of spectral radiation to light temperature, third step:
conversion of light temperature to Kinetic temperature. To assess vegetation, a number of indicators are
presented, the most common of which is NDVI.

In order to investigate the spatial pattern of the data, spatial autocorrelation statistics (local Moran and global
Moran) and hot spot were used. In order to evaluate the effective factors in the formation and clustering of
thermal islands, the normalized difference index of the constructed areas was used and in order to have a finer
and micro climatic view, the surface temperature was interrogated by kriging method.

Findings

Pearson correlation coefficient of land surface temperature with NDVI and NDBI indices showed that the urban
areas of Ahvaz and vegetation have a significant relationship with city temperature at the level of 0.01. The
association of NDBI with ground surface temperature is strong and has a positive effect on LST overall. It is
concluded that the volume of vegetation has decreased in the last years of the study period. It is observed on
August 22, 2013 (August 31) in the amount of (0.094). Temperature spot map (SPOT) of all images (90 days) of
the warm period of the year (2000-2000) was prepared. The study of these maps showed that mainly region 6 of
Ahvaz due to the establishment of the National Steel Group Company and region 8 due to the establishment of
industrial companies such as Khuzestan Auxin Steel, National Oil Company Pipeline, Khuzestan Pipeline,
Ahvaz Pipeline and Iran Carbon Company Thermal islands have been constant, the study of the surface
temperature of Ahvaz city has revealed the fact that due to the location of the city in the arid region, we are
witnessing the formation of warm thermal islands. The largest warm heat island of the city is in District 8, which
is an industrial area.

Discuss

In connection with changes in land cover and type of land use with the creation and formation of urban thermal
islands, many researches with different titles in Iran, including the city of Ahvaz due to increasing urban
population, rapid urbanization and the development of polluting industries have been done. The difference
between this research in this metropolis and other previous researches has been used in long-term time series and
especially in methods.

Conclusion

As we move from the southern regions to the northern regions, we see a decrease in temperature due to the green
spaces and the water source (Karun River). Due to the presence of bus terminals, railway stations, companies
and large government offices, focal heat islands can be seen all over the city. The results of spatial self-
correlation of global Moran obtained are a clear confirmation of the rejection of the hypothesis of no spatial
correlation of Ahwaz surface temperature, which shows that Ahwaz surface temperature data has a spatial
structure, or in other words Ahwaz surface temperature has a structured pattern and cluster shape. Is distribution,
meaning that high and low temperature cells tend to concentrate or cluster in space.
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1. Cluster and Outlier Analysis (Anselin Local Morans I)
2. Hot Spot Analysis (Getis-Ord Gi)
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1. Kriging
2. Semi variogram
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1. Evaporative Cooling
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