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Extended Abstract

Introduction

The uncontrolled expansion of the city in the peripheral lands is one of the most important
issues for city managers and planners at various levels. Since today, the study of the process
of land use changes to urban use plays a fundamental role in long-term decision-making and
planning, predicting the process of urban expansion and modeling it in the future with
accurate methods for managing and controlling urban expansion is more necessary than ever.
One of the methods of modeling urban expansion and development is the use of a neural
network model.

This model has been widely used in urban studies due to its dynamic nature, ability to be
combined with other models, the possibility of modifying the model and the availability of
the required data. Using the Markov chain model, the ratio of different uses and the
possibility of predicting them in the future are provided.

Land use classification in images was performed using an artificial neural network model.
Then, the amount of changes in the 23-year period was examined using the classified
images, and after that, these classified images were used to predict land use changes. Road,
green space, and wasteland land uses are in the next ranks. The road use, which was
1,172.34 hectares in 2021, will increase in size by 2038, according to past trends, and its
size will reach 1,339.11 hectares. Green space and water areas will also increase in size,
while under-constructionandbarrenlanduseswilldecreaseinsize.

Methodology:
Research MethodologyTM sensor and 2021 images with OLI sensor
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In this study, first, images from 1998 with TM sensor and images from 2021 with OLI sensor
Landsat 8 were downloaded by the site and the desired area was extracted from the relevant
images by the earth explorer site. In order to perform the land use classification process, we
first cut the studied area from these images and then first pre-processing was performed to
fix the radiometric and atmospheric errors in the images, after which training
samples were taken with the help of Google Earth software and field visits. Then, the
classification process was performed and the land use classification in the images was
obtained in 6 classes using one of the supervised classification algorithms using artificial
neural networks, which are: 1- Built-up 2- Water area 3- Green space 4- Road network 5-
Barren land 6- Under construction. The accuracy of the classification was evaluated using
theelementsoftheerrormatrix,

namely the overall accuracy and the kappa coefficient. In both images, the classification had
high and acceptable accuracy. Then, using the classified images, the amount of changes in
the time period for the year 2038 was examined and these classified images were used to
predict land use changes using the Idrisi Selva software. Finally, the final predicted map of
useswasextractedusingArcGIS.

Markovautomatedcellmethod

This model can well predict changes for the future according to the trend that has existed
from the past to the present, but the main problem of this model is the lack of a spatial
component during its prediction process, so that the prediction of changes is made, but it is
not clear where exactly the changes will occur, which is why this model cannot be relied on
in research of a spatial nature; However, the Markov chain model is the initial input of the
Markov automated cell model, or CA_MARKOV, and it must be done. This model has three
outputs, including the transition probability matrix, the transition area matrix, and conditional
probability images.

In this research, classified images from 1998 and 2021 were presented to the model, and the
transition probability matrix and conditional probability images were obtained; Also, the
STCHOICE command was used to merge the conditional probability images that were
obtained separately. To solve the problem of calculating the location in the Markov model,
the automated cell model was added to it and the combined CA_MARKOV model was used.

Results and Findings:

Evaluation of artificial neural network classification model

In this study, an artificial neural network classification model, which falls into the
supervised classification category, was used. The input to the supervised classification is
training samples that are taken according to the classes that must be specified in advance.
Each class of training samples is taken according to the extent of each class so that the final
result has sufficient accuracy. In order to perform sampling with greater accuracy, Google
Earth software was also used. According to satellite images, 6 classes (classes) were
considered for these images for classification. These 6 classes (classes) include: 1- Built-up
areas, 2- Water areas, 3- Green spaces, 4- Roads, 5- Barren and 6- Under construction.

Conclusion:

According to the results obtained, the overall results showed that the built-up areas had a
decreasing trend and this trend will continue for the year 2038. Also, the road use had a
growing trend from the past to 2021 and will maintain its growing trend for the year 2038.
Green space also had a growing trend and will continue for the year 2038. Therefore, it is
suggested that other components related to land use at the level of a region, such as population



and urban laws, per capita, density, etc., should be examined simultaneously with the use of
this tool. The growth of the road network should be examined in terms of balance and
equilibrium at the city level, and more diverse time periods should be considered to examine
land use changes so that changes can be examined in more detail and over more years.
According to the results obtained, the overall results show that the built-up areas have a
decreasing trend and this trend will continue for the year 2038. Also, road usage has had a
growing trend from the past to 2021, and this trend will be maintained for 2038. Green space
has also had a growing trend and will continue for 2038.
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