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EXTENDED ABSTRACT

Introduction: Land use changes are an important ecological trend and one of the major challenges in the 21st
century. Human history shows the destructive effects of ever-increasing population growth, the unprecedented
growth of cities, industrialization, expansion of agricultural land, and land use changes. Today, land use change
is important in terms of world environmental changes and this issue has attracted global attention. Gahvareh
region is in Dalaho city (in the west of Kermanshah city) and due to its diverse and rich cover, has undergone
fundamental changes. This can endanger the region as a challenge in the future. Due to the increase in
population and the growing need for food, preserving water and soil as valuable assets have become particularly
important. Investigating land use changes in the past and predicting these changes in the future can help
managers to better plan for sustainable development. The remote sensing change detection technique used in
this research is a process that determines the state of changes in phenomena from images obtained at different
times. Therefore, in this study, land use changes in the Gahvarah region were examined over 32 years, and the
changes were predicted for the year 2028.

Methodology: The purpose of this study was to model land use changes in the Gahvareh region, Kermanshah
province using the LCM model. This model has the ability to simulate several land use changes by utilizing and
integrating Markov chain models, multi-layer perceptron neural networks, logistic regression, and MLOP. In
this research, Landsat 4, Landsat 5, and Landsat 8 satellite images were used to prepare land cover maps. After
performing geometric, radiometric, and atmospheric corrections on the raw images, the region was divided into
different classes such as forest, pasture, residential land, and agricultural land. After digitizing the samples, the
classification of images using the Maximum Likelihood method was done and land use maps were prepared for
the years 1986, 2000, and 2018. Next, in order to validate the model, the land use map of 2018 was predicted by
the LCM model and compared with the reference map prepared through the ground reality. Finally, after
ensuring the accuracy of the model, land use maps for 2028 were predicted using the hard prediction model.
Modeling accuracy was evaluated using the Kappa coefficient.

Results and Discussion: The results showed that during the first and second calibration periods, 30% and 42%
of forest land was reduced, 26 and 37 hectares were added to agricultural land and 80% and 32% were added to
residential land respectively. The most changes during the study period were the conversion of forest lands to
pasture and thin forest (80%). Forecasts for the year 2028 showed that the dense forest would be destroyed and
would be decreased in half in comparison to 2018. Evaluation of the accuracy of transmission potential
modeling using artificial neural networks showed high accuracy in most of the scenarios.

Conclusion: The investigation of changes in agricultural lands showed that in the period of 32 years, during the
first and second evaluation periods, 8210 and 14706 ha were added to the area of agricultural lands. This
development in agricultural lands can be due to the increase in the price of agricultural products, the development
of mechanization in terms of agriculture, and the ease of cultivation in this area. Also, it can be seen that the
greatest growth of agricultural lands is in the east and southeast, which was the result of the conversion of pastures
into agricultural lands in this region. However, the development of agricultural land in higher areas has led to the
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destruction of the forest. The validation results showed the high efficiency of the LCM model in predicting land
cover changes. Modeling is an effective and efficient tool for predicting changes in the future, which informs
managers and planners about future changes so that they can have effective management.
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Figure 1- Geographical location of the case study
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Table 2- Area and percentage coverage of land use classes
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Table 3- Calculation of overall accuracy and Kappa coefficient for the years 1986, 1999 and 2018

1986 2000 2018
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Figure 3- Comparison of the percentage of land cover changes in 1986-2018 in Gahvareh region
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Table 4- Kramer coefficient values for moving variables
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Figure 4- Predicted land use map for 2018
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Figure 5- Predicted land use map for 2028
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Table 5- The area and percentage of land use predicted for 2028
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