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Article Info ABSTRACT
Research Article: The purpose of this study is to investigate the physical growth characteristics of Nazarabad city in
Research Paper the past and predict its future changes until 2050 using the SLEUTH model. In this study, the urban
map was extracted from the Landsat satellite images of 1990, 2000, 2010 and 2020, and using the
Article history: layers of slope, land use, excluded layer, urban extent, transportation network, and hill shade, it
Received 8 January 2024 was entered into the SLEUTH model and urban growth was simulated in two historical and
Received in revised from environmental scenarios. To provide a more favorable prediction of future land use changes in the
20 February 2024 SLEUTH model in the environmental scenario, the multi-criteria evaluation (MCE) method was
Accepted 23 February 2024 ~ used using twenty layers that have the greatest impact on land suitability for urban development.
Publish online 22 August The layers used in the MCE process were related to topography, geology, weather and climate,
2024 water resources, biological, urban distances and land use. The results of the first scenario showed

that from 2020 to 2050, 390 hectares will be added to the urban land and part of the gardens and
agricultural land will be lost. The results of the second scenario showed that 205 hectares of
valuable land could remain intact, thus preventing further fragmentation of the land use pattern in
the future. The simulation results of the physical development of Nazarabad city showed that the
combination of SLEUTH model with MCE can be a very useful tool for city managers to facilitate
the evaluation of urban development patterns.
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Extended Summary

Introduction

Nazarabad is one of the western cities of Alborz province, which is located at latitude 35° to 47" 36°53" and
longitude 50°15 to 50°41". In this research, SLEUTH model was used to model urban growth. SLEUTH model
is used according to the area of urban in different periods, the road transport network, hill shade, slope and the
areas excluded from urban development to model urban growth. The model is based on them to model and
simulate the development process. In general, the three steps: preparation of input layers, determination of
urban growth forecasting scenarios, and calibration and urban growth forecasting.

Material and methods

In the first step, A DEM layer with an azimuth angle of 315 degrees was used to prepare the slope and hillshade
map. The layers of urban areas were extracted from Landsat satellite images in four years 1990, 2000, 2010,
and 2020 by supervised classification method. Satellite images, existing maps and Google Earth were used for
preparing the road map. The excluded layer was prepared for two types of historical and environmental growth
scenarios. Roads, rivers and lands outside the legal boundaries of the city have been considered as exceptions
in the historical growth. In the scenario of environmental growth, WLC were used to prepare an environmental
excluded layer. In the MCE process, 20 sub-criteria were selected and weighted based on the ANP method.
Finally, in the SLEUTH model, calibration was achieved in three steps: coarse, fine and final based on cell
size, search range and number of Monte Carlo executions. Then the best prediction coefficients are determined
by the model.

Discussion

In this study, 2 environmental and socio-economic dimensions consisting of 7 criteria and 20 sub-criteria were
collected and weighted to prepare an excluded layer in environmental growth. According to the ANP, distance
from residential areas (0.252), suitability of land use (0.22), distance from wetland (0.11) and slope percentage
(0.096) are more important. In the historical growth scenario, the built land will increase by 390 hectares from
2020 to 2050. This scenario shows the greatest increase in urban development, which leads to the loss of a
huge part of the agricultural area and gardens. In the second scenario, urban growth was predicted based on
historical trends and considering environmental considerations. In this scenario, the built land will increase by
185 hectares from 2020 to 2050. In the environmental growth scenario, the amount of land with agricultural
value will be preserved compared to the historical growth scenario of 205 hectares. The results show that the
ratio of urban growth between 2020 and 2050 in the first and second scenario is 58.47 and 27.7 percent,
respectively.

Conclusions

According to the results, taking into account the environmental considerations in excluded layer in the
environmental scenario compared to the historical growth scenario, the development with scattered spots will
be less and more compact. This issue shows that the application of exceptions in the environmental growth
scenario has been more successful than the historical growth scenario in land use and preservation of valuable
areas. Considering the existence of many agricultural lands around the city of Nazarabad and the effective role
of this use in the land ecosystem and human effects on the ecosystems, the effort to preserve and restore the
ecosystems requires increasing our knowledge about how humans benefit and use them.
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