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regional development planning. the main purpose of this study is to monitor the evolution of the
land use system and predict its changes using the Markov chain. Land use changes were evaluated
using land use maps obtained in 2013, 2018, and 2023 using the change analysis tool (LCM) in
TerrSet software. the changes in land use during the considered years show that man-made land
E:%’(‘j"’l?srssz use has changed from 9.81% in 2013 to 11.6% in 2018 and 12.73% in 2023, which indicates the
Change n’wnitoring, growth and development of the city. On the other hand, the use of irrigated land has increased

from 2.98% in 2013 to 1.03% in 2023, which can be attributed to urban development, drought and

Satellite images,
llam city. water shortage.
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1. Introduction

Land use and land cover changes are one of the main topics of global environmental impacts and sustainable
development. Urban development has a great impact on land use and land cover. the effects of land use change
caused by rapid urbanization disturb the sustainability of the environment. Population growth and economic
development is the driving factor and transformation in different land covers such as vegetation and water. this
continuous transformation of land use causes environmental degradation. The severity of these changes in
response to the growth of the world population and its consequences on the environment doubles the necessity
of conducting detailed studies on such changes. Analyzing the dynamics of land use changes in the long term is
important for understanding and evaluating different changes in the environment that help achieve sustainable
development goals; Therefore, in order to provide logic for regional planning decisions and sustainable
development, models for predicting land use patterns based on past preliminary information can be used to
build future scenarios of land use and land cover changes. Diagnosing and predicting land use changes is
necessary for making decisions and implementing appropriate policies in response to changes and disturbances
occurring in the land. Knowledge of the type and percentage of different uses and covers is a fundamental need
in order to know and manage an area and is of particular importance as basic information for various planners.
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2. Methods and Material

The type of research in terms of practical purpose, its method is descriptive-analytical. In this research, Landsat
8 series satellite images were used to extract land cover classes. then, the images will be atmospherically and
radiometrically corrected, and based on the supervised classification method, the number of changes in each
land use will be calculated. Kappa coefficient is used to validate the results. And then, in order to evaluate and
predict urban development, Geographical Information System (GIS) software has been used. For this purpose,
the images are referenced in the land GIS environment, and then the changes based on four man-made land
uses, rainfed lands, water lands, forest lands, and pasture lands, are percentages and compared according to
time intervals. For this purpose, three basic maps of 2013, 2018 and 2023 have been used. Finally, based on the
Markov chain model, the amount of changes until 2030 is predicted.

3. Results and Discussion

In the period (2013-2018), the use of man-made lands and rainfed lands has an increasing trend, and the use of
irrigated lands, forest and pasture lands has a decreasing trend. Most of these changes in terms of quantity and
area are for the use of forest and pasture lands with 1062.9 hectares and 4.97%, which have become dry lands.
In this period, residential areas have also increased by 484 hectares, and nearly 362 hectares of forest and
pasture lands have been converted into man-made lands. In the period (2018-2023), the most changes are
related to the use of forest and pasture land as well as rainfed land, which is 7.09% (1517) from forest and
pasture land to rainfed land and 5.029% (1074) from rainfed land to forest land. And it has become a pasture.
In the period (2013-2023), the most decreasing changes are related to the decrease of nearly 12% (2563.29
hectares) of forest and pasture lands, and the least decreasing changes are the decrease of 1.99% (425 hectares)
of irrigated lands in the region. The most incremental changes are related to man-made lands and irrigated
lands, respectively 3.159% (675.54 hectares) and 10.92% (2335.5 hectares).

4. Conclusion

Land use change is an important example of human influence on the environment, which causes structural
changes in social, economic and physical dimensions. The main purpose of this study is to monitor the
evolution of the land use system and predict its changes using the Markov chain. Land use changes were
evaluated using land use maps obtained in 2013, 2018 and 2023 in TerrSet software. In the period (2013-2023),
the most decreasing changes are related to the decrease of nearly 12% (2563.29 hectares) of forest and pasture
lands, and the least decreasing changes are the decrease of 1.99% (425 hectares) of irrigated lands in the region.
The most incremental changes are related to man-made lands and irrigated lands, respectively 3.159% (675.54
hectares) and 10.92% (2335.5 hectares).

Keywords: Land use, Change monitoring, Satellite images, Ilam city.
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