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ARTICLE INFO ABSTRACT

Urban expansion leads to the creation of urban heat islands, which can create risks
for human health and the environment. Knowledge of the state of vegetation,
changes in land use and temperature of each region over time is very important and
is used in micro and macro planning. Therefore, the purpose of this research is to
investigate the relationship between temperature and vegetation in creating a thermal
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island in Isfahan city. In this regard, the use of Landsat ETM satellite images during
the period of 1990-2019, LST and NDVI indices, and land use were studied and
investigated. The results of the investigations show an increase in the size of the city
and a decrease in the size of garden lands and marginal pastures of the city. Areas
without vegetation are located in the urban area and residential areas and in the
southern and eastern heights of Isfahan city. The maximum NDVI index is also in
the western and southeastern areas of Isfahan city. The intensity of heat islands is
more than other land uses according to the minimum and maximum level and
average temperature in urban land and with the increase in the area of residential
uses and urban development, the intensity of heat islands has increased. On the other
hand, the lowest temperature intensity of heat islands is observed in irrigated
agricultural lands and gardens. In general, it can be said that in the city of Isfahan,
the high temperature is mostly in the central core of the city, and the surroundings of
the city are covered by the middle temperature layer. Low temperatures have also
been observed in agricultural use. Parks and urban green spaces also have medium
temperature classes due to their proximity to urban uses and being influenced by
them. During the studied period, the largest area was related to average temperature
and this trend will continue in the coming years.
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Introduction

Urbanization causes major changes in the cover structure and surface land uses. These extensive
human changes have brought unwanted and unpleasant consequences, such as environmental
degradation, which ultimately leads to a decrease in the quality of life. It should be noted that the high
concentration of pollutants, including the urban transportation system and industries in every part of
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the city, increases the amount of polluting gases. Due to the passage of short solar waves and the
absorption of long terrestrial waves, these gases create a greenhouse phenomenon in their location,
which are an important factor in increasing the temperature of the region and cause the formation of
heat islands. Therefore, according to field investigations and necessary studies, it is possible to know

them and necessary measures can be taken in order to distribute the temperature pattern of the cities.

Materials and methods

In this research, the relationship between temperature and vegetation in the formation of the heat
island of Isfahan city has been investigated. In this regard, Landsat ETM satellite images with high
ground resolution have been used. The images of this sensor are taken every 11 days from every point,
the dimensions of which cells are 14 x 14 square meters. Since Isfahan province includes 11 zones,
therefore, 11 images from the Landsat sensor were taken and parallelized on 2 dates.

The required satellite images include 4 and 5 TM gauges, 7 ETM+ gauges, and 8 TIRS gauges,
which include two sets of reflective spectral bands and thermal bands. Thermal bands were used to
identify surface temperature and heat islands. Reflective bands were also used to apply indicators for
image processing. After checking the desired indicators on the bands of the images, surface
temperature maps and the development process of the city were prepared using LST and NDVI
indicators, and urban coverage during the period of 1990-2019. The relationship between temperature
and vegetation in the formation of heat islands. Been paid.

Discussion and results

In this research, the changes in land use, temperature and vegetation cover of Isfahan city in 1990 and
2019, as well as the effect of temperature and vegetation cover on the formation of the thermal island
of Isfahan city have been investigated. Band combination 5/4/3 is used to detect different land use in
Landsat 8 images. The comparison between these images shows the increase in the size of the city and
the decrease in the size of the garden lands and marginal pastures of the city. According to these
images, over time and with the increase of human interference and the growth and development of
cities and man-made activities, the extent of agricultural lands and gardens in the southern and
southwestern parts of the city has decreased and these lands have been converted into residential areas
and replaced by given to urban uses. High temperatures are mostly located in the central core of the
city, the surroundings of the city are covered by the medium temperature layer, and agricultural use
covers most of the low temperature layer due to high humidity. Parks and green spaces in the city are
among the middle temperature classes due to the influence of high and very high temperature areas
around them. The NDVI index for the years 1990 and 2019 shows that areas without vegetation or
with vegetation can be recognized at least using the color spectrum. In addition to the urban area and
residential areas, the most areas without vegetation can be seen in the southern and eastern heights of
Isfahan city. The maximum NDVI index is in the western and southeastern areas of Isfahan city,
which contain the coverage of agricultural lands and marginal gardens of the city. The difference in
temperature between urban and non-urban areas during 1990 and 2019 shows that the temperature
value is different in different uses and it shows that the factors affecting the surface temperature of the
earth are different in different types of use. Even for the types of users with similar coverage, this
difference is significant and has a significant difference.

Conclusion

Studies have shown that high temperature is mostly observed in the central core of the city and the
surrounding area is covered by a medium temperature layer. The growth of urban land is observed in
the southern and southwestern parts of the city and scattered parts around the city during the study
period. Barren lands are also observed in parts of the north-west, north, and also scattered due to the
change of land use from poor fields and pastures to barren lands. In these parts, the surface
temperature of the earth is higher than in other parts. Therefore, one of the main reasons for the
increase in the temperature of the earth's surface is the change of land use and the expansion of urban
and barren lands. Parks and green spaces in the city are part of the middle temperature classes due to
the influence of the high and very high temperature areas around them. In general, it can be said that in
all the past three periods, the largest area was related to average temperature and this trend will
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continue in the coming years. Due to the reduction of the area of agricultural use and the physical
expansion of the city, the area of the thermal islands in the upper range has increased. Among the
other reasons for the increase in high temperature, we can mention the increase in population, increase
in industries and the number of cars in the city, the multiplication of the traffic volume of the
communication roads, and the increase in asphalt levels and urban and intercity roads. There are
several reasons for creating urban heat islands, for example, dark surfaces such as sidewalks and
facades of buildings absorb a large percentage of solar energy, surfaces such as concrete and asphalt
due to their nature and gender have thermal and radiation capacity. They have a higher level compared
to the outskirts of the cities. These materials cause changes in the energy balance of urban areas.
Another main reason for the phenomenon of urban heat islands is the lack of evaporation and
transpiration due to the lack of vegetation in urban areas. Vegetation plays a positive role in reducing
the temperature of the earth's surface. The lack or lack of vegetation in urban areas causes the absence
of factors such as shade and cool air circulation. Lower amounts of vegetation in urban areas have led
to higher amounts of urban heat.
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