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Obijective: The aim of this research is to analyze the spatial and temporal changes in land
surface temperature in response to land use changes using remote sensing. The case study
is Bukan County in West Azerbaijan Province.

Methods: In this study, the spatial pattern of land use changes and land surface
temperature in Bukan County during the 1990-2020 statistical period was evaluated using
Landsat satellite images and sensors (OLI-TIRS, ETM+, TM) and the discrete window
algorithm.

Results: The results showed that the land use of the region has changed significantly
during the period under study, with residential use increasing and agricultural use
decreasing. The results of the study of land surface temperature also showed that in 1990,
the highest temperature was in pasture and barren areas with temperatures between 32 and
40 degrees Celsius, and the lowest temperature was in areas with dense vegetation with
temperatures between 15 and 20 degrees Celsius. The temperature in areas with residential
and urban use also varied between 28 and 31 degrees Celsius. In 2020, the average
temperature of pasture land use was 35 degrees Celsius, residential land use was 30
degrees Celsius, and land with garden and agricultural use was 14 and 24 degrees Celsius.
Apart from pasture land use, which did not change significantly, other land uses studied
showed an increase in temperature of 2 to 4 degrees Celsius compared to 1990. A study of
temperature in relation to land use changes showed that there is a high correlation between
land cover and land surface temperature, so that in some sampled locations it was shown
that changing the use of gardens to residential or pasture land use caused an increase of 15
to 20 degrees Celsius in land surface temperature in these areas.

Conclusions: Based on the results, land use and overall vegetation cover have an indirect
and strong relationship with land surface temperature, and with the increase in the area of
residential and barren lands and the decrease in vegetation cover and agricultural lands,
land surface temperature will increase.

Cite this article: Hooshyar, M. (2025). Spatial and temporal analysis of land surface temperature in response to land use
changes using remote sensing (case study of Bukan County). Spatial Analysis Environmental Hazards, 12 (4), 77-
96. http//doi.org/10.66224/jsaeh.12.4.1

© The Author(s)
DOI: http//doi.org/10.66224/jsaeh.12.4.1

Publisher: Kharazmi University



https://orcid.org/0000-0000-0000-0000

Spatial Analysis Environmental Hazards, Volume 12, Issue 4, 2025 78

EXTENDED ABSTRACT

Introduction

Land use is one of the most important aspects of natural resource management and
environmental change monitoring. An issue that plays an important and fundamental role in
national and regional planning is to know about land use changes and to examine the trend of
land use changes over time, so that the changes are well revealed. Human activities have
sometimes been detrimental to the environment, causing various factors such as global
warming, soil erosion and various types of pollution. In this study, using the capabilities of
remote sensing techniques and geographic information systems, changes in land cover and
land surface temperature in Bukan County between 1990 and 2020 were evaluated using
Landsat images (OLI-TIRS, ETM+, TM).

Methods

The study area in this research is Bukan County, located between 36°18' to 36°42' north
latitude and 45°30' to 46°30' east longitude.

This study introduces a new methodological framework that combines image processing of
Landsat data across a variety of Landsat sensors, time series analysis, and visual interpretation
to describe the spatiotemporal relationship between LST and LULC changes, enabling a
comprehensive approach to urban environment analysis. In this study, land use and land
surface temperature changes were examined in a time series (1990 to 2020) using satellite
images including Landsat 8 (https://earthexplorer.usgs.gov/) on seven dates: 1990, 1995,
2000, 2005, 2010, 2015, and 2020.

Results
A study of land use changes in the study area showed that the area of pasture land use and

residential land use increased from 1990 to 2020, while agricultural land decreased. The total
land use area of the study area in 2020 was 253,000 hectares. A study of changes in land
surface temperature in relation to changes in land use in the study area also showed that in
1990 and 1995, the average temperature of residential land use was 28 and 25 degrees
Celsius, respectively, and agricultural land use was 20 and 21 degrees Celsius, respectively. In
2005 and 2010, the temperature of orchard land use increased by 2 to 3 degrees Celsius
compared to 1990. In 2020, the average temperature of pasture land use was 35 degrees
Celsius, residential land use was 32 degrees Celsius, and orchard and agricultural land use
was 14 and 24 degrees Celsius. Apart from pasture land use, which did not show any
noticeable changes, other land uses studied showed an increase in temperature of 2 to 4
degrees Celsius. In order to determine the relationship between land use changes and
temperature changes, it was observed that there is a high correlation between these two
factors. According to the results, the land surface temperature of these points has also
increased or decreased with land use changes. In 2020, the use of residential areas has become
more extensive, and because these areas are mostly heat absorbers, and due to the expansion
of factories and the greater use of fossil fuels, the air temperature in this land use is high.

Conclusion
The results of the study of land use changes showed that the area of agricultural and garden
lands has decreased during the period under study, but pasture lands have slightly increased,
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and residential areas with high slopes have increased during the period under study. The study
of changes in land surface temperature also showed that with the change in land use over the
period, for example, from agricultural land in 1990, its amount decreased to 47,000 hectares
and in 2020 to 38,000 hectares, and residential areas have also decreased to 3,500 hectares in
the same period from 2020.

In general, the results obtained show that the surface temperature in each area of the land is
affected by surface factors and its characteristics and according to different uses. The highest
temperature recorded for Bukan County in 1990 and 2020 is related to pasture use (42 and 45
degrees Celsius, respectively), which indicates the concentration of heat in these areas.

Keywords: Land Surface Temperatur, Remote Sensing, Bukan, Landuse.
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