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The aim of this study is to investigate the Land Surface Temperature
(LST) and its relation to land use for Tabriz city using remote sensing
technology and geographic information system. Landsat 8 satellite
images were used to map the surface temperature of the study area.
Atmospheric correction was applied to Landsat images using flash
method and the land surface temperature was calculated using a split
window algorithm for the study area with an accuracy of 1.51 degrees.
Land use map of Tabriz was prepared in 6 classes using object-oriented
method in recognition software with accuracy of 90.03. The results of
the relationship between land surface temperature and land use indicate
that agricultural lands with 18.22 °C have the highest land surface
temperature. Also, the water areas (rivers) because they have albedo
near 1 have the lowest temperature of the land surface, i.e. 10.30 °C.
The results also indicate that the split window algorithm provides
reliable results in estimating the land surface temperature, which can
be used in environmental and geosciences studies.

Cite this article: Kazemi-Garajeh, Mohammad., Salmani, Behnam, & Rezaei Moghaddam, MohammadHossein.
(2024). Estimation of Land Surface Temperature and Its Relationship with Land-Use categories using
Remote Sensing Technology and Geographic Information System (Case Study: Tabriz City) Journal of
Applied Researches in Geographical Sciences, 74 (24), 58-75. DOI: http//doi.org/10.61186/jgs.24.74.5

@' BY NC © The Author(s). Publisher: Kharazmi University.

DOI: http//doi.org/10.61186/jgs.24.74.5



mailto:kazemi40.0432@gmail.com
https://orcid.org/0000-0003-2626-4656

GeographicallSciences

PrintISSN: 2228-7736 Online ISSN: 2588-5138
https://jgs.khu.ac.iv/

[ﬁ] Journallof/Applied|Researchesiin

Kharazmi University

| Extended Abstract |

Introduction

Land use planning, which is considered the core of urban planning, emphasizes
understanding the environment and aims to develop strategies that move cities towards
sustainable development goals. In this regard, it is crucial to investigate the state of thermal
radiation dispersion and its relationship with existing land uses in order to understand the
microclimate of urban areas. Temperature is one of the factors affected by environmental
conditions and is considered an indicator of environmental quality. Additionally, the
temperature of the earth's surface plays a significant role in global climate change.
Knowledge of the earth's surface temperature can help address various issues and problems
related to urban climate and environmental changes. This temperature depends on the net
energy received by the earth's surface, which is influenced by factors such as the amount of
energy reaching the surface, surface emissivity, humidity, and atmospheric air flow.
Therefore, the purpose of this study is to investigate the changes in land use and their
relationship with the temperature of the earth's surface.

Methods and Material

To carry out this research, Landsat 8 images with pass 168 and row 34 were prepared for
the study area on August 28, 2017. The object-oriented method was used to reveal land use
changes. The separate window method was used to calculate the land's surface temperature.

Results and Discussion

The purpose of this research is to calculate the surface temperature of Tabriz city using the
window algorithm and estimate its relationship with urban land use. For this purpose, the
surface temperature of the earth was calculated using the window algorithm with an accuracy
of 1.51 degrees for the studied area. In the next step, the land use map of Tabriz city was
obtained using the object-oriented method with an accuracy of 90.03% in recognition
software. The results of this research show that the highest recorded land surface temperature
is related to agricultural use with an average temperature of 18.22 degrees Celsius, barren
lands with an average temperature of 17.99 degrees Celsius, green areas with an average
temperature of 16.86 degrees Celsius, road lines with an average temperature of 16.06
degrees Celsius, built-up lands with an average temperature of 14.20 degrees Celsius, and
water (river) areas with an average temperature of 10.30 degrees Celsius. Radiant power is
one of the important features of thermal remote sensing, in the sense that thermal sensors
record the radiation emitted from terrestrial objects, unlike reflective sensors that record the
reflection of sunlight from terrestrial phenomena. Based on this, the radiant power of an
object has a great effect on its temperature; an object with higher radiant power will have a
lower surface temperature. In this research, due to the high radiant power, high evaporation,
and transpiration, water areas have the lowest surface temperature, while agricultural lands
have the highest surface temperature. Dry soil, which has high reflectivity and low
conductivity compared to wet soil, can also increase the temperature of the earth's surface.
Additionally, the time of the satellite image taken from this area, which corresponds to the
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harvest season of agricultural products, can affect the temperature of the earth's surface in
this region. The obtained results show that the temperature of the ground surface varies for
each urban land use, and the temperature increases or decreases with changes in land use.
The research also demonstrated that remote sensing technology can be used to calculate the
temperature of inaccessible areas where weather stations cannot be built, overcoming the
limitations of weather stations. It can also guide urban planners in locating urban parks and
increasing the density of existing green spaces in areas with high surface temperatures.
Allocating optimal locations for creating green areas with appropriate size and shape can
effectively reduce heat radiation. Therefore, the protection, support, promotion, and
guantitative and qualitative expansion of urban nature are of great importance in urban
environmental management.

Conclusion

The window algorithm method utilized to estimate the temperature of the Earth's surface
exhibits a close correspondence to the temperature estimated by the weather station in the
study area, with a discrepancy of approximately 1.51 degrees Celsius. This finding serves as
a testament to the accuracy and efficacy of the algorithm, rendering it suitable for future
investigations pertaining to Earth surface temperature estimation. Furthermore, the
extraction of a land use map using object-oriented methods has been demonstrated to possess
a notably high level of precision when compared to basic pixel methods. This serves to
underscore the superiority of the object-oriented approach over the basic pixel method.
Object-oriented methods leverage spectral features, texture, shape, color, and other such
characteristics of objects for extraction purposes, whereas pixel-based methods solely
consider spectral features for object extraction. Consequently, the implementation of the
object-oriented method for land use extraction can yield greater levels of accuracy in
comparison to the basic pixel method.

Keywords: Split-Window Algorithm, Land Surface Temperature, Object-Based Approach,
Urban Land use
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