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ABSTRACT

The expansion and development of cities and the increase of
urbanization are some of the current characteristics of human
societies, especially in developing countries. Density and
population growth in cities have led to the expansion and
development of urban areas and changes in urban land use. In this
research, a remote sensing technique was used to identify the
patterns and examine the spatial changes in the surface temperature
in different areas of Isfahan City. Using thermal equations and a
similarity centre algorithm, the temperature of the earth's surface
has been calculated for the periods of 1365 to 1401. The supervised
classification of the most similar method was used to evaluate the
changes in the land use of the studied area, which includes built
uses, gardens, vegetation, and lands without vegetation. The results
of the comparison of land use between 1365 and 1401 within the
scope of studies show that during the mentioned period residential
use increased by 175.94 square kilometers and garden use by 74.28
km shows a decreasing trend. Also, we see a decrease of 39.03 km
in the use of vegetation and a decrease of 217.75 km in the use of
areas without vegetation. The results of the earth surface
temperature survey show the expansion of the earth surface
temperature during the study period in Isfahan city. Based on this,
in the studied period, the earth's surface temperature increased in
the east and southeast regions. Examining the isothermal lines
shows that the temperature of the earth's surface around the city
increased significantly in terms of temperature and extent.
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Extended abstract

Introduction

Howard first coined the term thermal island
about a century ago, in 1833. Subsequently,
numerous studies were conducted in major
cities and industries around the world to
find that urbanization caused significant
changes. Consideration has been given to
meteorological parameters and ground
surface features, and consequently, many
changes have been made in the local
climate. Studies show that the role of
thermoelectric  sensing is crucial for
studying the effects of thermal islands.
Thermal remote sensing data have provided
the opportunity to dynamically monitor and
evaluate urban heat islands. Thermal
remote sensing data is a unique source for
defining the surface thermal island
associated with the urban canopy thermal
island. Synoptic meteorological station data
have high temporal resolution and long-
term overlap. Thermal remote sensing can
provide an overview of each city and is
particularly important for accurate city-
level climate monitoring. Isfahan is at 51
degrees 39 minutes 40 seconds east
longitude and 32 degrees 38 minutes 30
seconds north latitude. It is situated in a
sedimentary plain that extends to relatively
wide plains. Isfahan city covers an area of
106,786  square  kilometers. Isfahan
Province is one of the central provinces of
Iran, with Isfahan city as its capital. The
province ranks sixth in terms of area and
third in population among all provinces in
Iran and holds the first position in terms of
urbanization in the country.

Methodology

This study used 7 images of Landsat OLI
and EMT sensors and Landsat TM
multilingual image. These images cover the
period 1986 to 2022 (36 years period); due
to the intensity of heat in the summer
months, these images are for the summer
months and then to reduce and eliminate
image errors, a series of preprocessing and
geometric and radiometric corrections were
applied to the images. The supervised
method is then used to classify the
information. In this method, training
samples were used to classify the pixels.
Similarity centers algorithm was used to

classify the monitoring. This method
analyzes the value of bivariate and each
unknown pixel based on the variance and
covariance of that spectral reaction class. It
assumes that the data distribution for each
class is based on the normal distribution
around the mean pixel of that class. Finally,
the kappa method was used for model
validation and classification. Analysis of
land use changes in Isfahan County from
1986 to 2022 revealed that in 1986, the
majority of land use categories were areas
without vegetation cover, covering an area
of 338.53 square kilometers (61.51%). The
least land use category included water
bodies and vegetation cover, with areas of
0.72 square kilometers (0.13%) and 40.90
square kilometers (0.89%), respectively.
The built-up land use category was
scattered in the northern, eastern, and
central parts, covering an area of 73.88
square kilometers (24.02%). Orchards
accounted for 132.18 square kilometers,
representing 24.02% of the total area. The
areas without vegetation cover were
concentrated in the southern and
southwestern regions, specifically in zones
5, 6, 9, and 13, in the eastern part of zone
15, and in the northern part of zone 12.

Results and discussion

The study's findings on land use changes in
the area from 1986 to 2022 indicate that the
built-up area increased from 8.73 square
kilometers to 82.249 square kilometers. The
vegetation covers also expanded from 9.40
square Kkilometers to 20.80 square
kilometers. However, the area of orchards
decreased from 132.01 square kilometers to
90.57 square kilometers. The areas without
vegetation cover also decreased from
338.05 square kilometers to 78.120 square
kilometers. Finally, the water bodies
decreased from 0.72 square kilometers to 0
square kilometers in terms of land use. The
examination of the relationship between
isotherms (temperature lines) and land use
in 1986 revealed that the highest
temperature lines were associated with
barren lands. Due to a lack of moisture,
these lands become extremely hot during
the day, leading to temperatures reaching
up to 45 degrees Celsius (common in the
plains and deserts of this county).



Additionally, vegetation cover in the
northeastern and northwestern directions
acts as a natural modifier and cooler for the
city. In this land use category, temperatures
reach a minimum of around 30 degrees
Celsius. For residential areas, which have
experienced the most expansion in urban
areas, the average temperature reaches
around 40 degrees Celsius. This land use
category acts as an intermediate zone
among other land uses.

Conclusion

Investigations show that most articles have
focused on land use changes or thermal
islands but have not examined the role of
land use and its changes on thermal island
formation over 36 years. This study used
the most modern and scientific remote
sensing algorithms, first using Landsat
satellite imagery to investigate the
relationship between land use changes and
surface temperature. Land use and
temperature relationships indicate that
residential areas have been replaced in

urban areas due to population growth,
buildings, cement, and asphalt
organizations. These surfaces will absorb
the sun rather than reflect it, raising the
temperature in urban areas and dominating
a particular climate. The results also
showed that the Zayandeh Rud River and
vegetation in the river water area were
moderated.
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1. Thematic Mapper

2. Operational Land Imager

3. Thermal Infrared

4. Enhanced Thematic Mapper
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