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Dynamics is one of the undeniable features of cities that compels city managers to plan.
Leading research has examined the physical development of Sahand city from a
quantitative perspective. One of the factors encouraging the physical growth and
development of cities is population growth. Sahand city, as a relatively new city, has been
able to quickly become the third most populous city in East Azerbaijan province. One of
the important points of the present study is to investigate the relationship between the
physical development of the city with the process of real estate transactions and the
combination of remote sensing data and GIS. In this study, using images of Landsat-8,
Landsat-7 and Sentinel-2 satellites in the coding environment of Google Earth Engine,
their uses and changes during the two periods before and after urbanization (from 2000 to
2008 and from 2008 to 2019) will be categorized and then the next five-year development
forecast of Sahand city (until 2025) will be made. Perceptron multilayer artificial neural
network (MLP) method has been used as a method for predicting spatial multi-criteria
decision making (MCDM). The independent variables used in the present study in
predicting the physical development of the city are land price, type of use, slope, slope
direction, altitude, distance from urban areas, distance from waterway network, distance
from fault, distance from network Passages (main and secondary). The results of
classification of satellite images showed that the physical development of Sahand new city
has been done in order to turn barren lands into urban land. In addition, physical
development was built to turn cheaper land into areas. The built lands have been greatly
developed and from 64,155 square meters in 2000 to 682,192 square meters in 2019.
Among the image classification methods for land use extraction, the SVM method was the
best method and also the Sentinel-2 satellite images had the highest accuracy. The
multilayer perceptron artificial neural network was used to predict the future physical
development of the new city of Sahand, which according to studies, the development is
predicted in directions that are based on the cheapness of the land and the limitations.
Geomorphological is like slope and altitude.
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Extended Abstract

Introduction

Protecting the natural environment today is a necessary and undeniable thing that is everyone's responsibility. On
the other hand, meeting the society's need for housing and the industries' need for large lands indicates the
continuous development of urban lands and conflicts with natural boundaries, which is also a necessary and
undeniable matter. In order to manage the growing population of Tabriz metropolis and create employment,
organize housing and improve the quality of life of citizens and improve the environmental conditions, the new
city of Sahand was approved by the High Council of Architecture and Urban Planning. According to the location
of Sahand city and its location along the Tabriz-Azershahr axis, the major industries of machine building, tractor
manufacturing, engine manufacturers, Tabriz refinery and power plants and petrochemicals are also located in
this axis, therefore, the development of Sahand city in this direction can solve problems create a major Paying
attention to the fact that the location of the new city of Sahand is on the path of the important industries of Tabriz
city and in the vicinity of the main road from Tabriz to Azarshahr doubles the importance of analyzing the
geographical directions of the future development of this city. Despite the fact that proximity to industries and
access to transportation axes can be considered a positive point in economic development, physical development
without a plan and without considering natural and human criteria can be a problem in resource management and
population control for officials and It created many basic problems for the planners. On the other hand,
considering that the new city of Sahand has been created to adjust the population and prevent the density and
rapid growth of the population in Tabriz metropolis, therefore, it is necessary to measure the dimensions of its
physical development and to prevent its uneven growth. Necessary measures should be taken. Paying attention to
the ever-increasing physical space of the city and the problems caused by this issue will be a problem for city
officials and managers in the not-so-distant future. Advancement in methods and redundancy of spatial data has
provided a suitable field for researchers and city managers for advanced analysis and analysis. The upcoming
research has examined the physical development of Sahand city from quantitative dimensions.

Data and Method

The selection of criteria for the evaluation of the physical development of the city has been done according to the
opinion of the experts, as well as a library search in various sources, and the use of real data related to the price
of land in the administrative, commercial and residential sectors in the study area is one of the aspects. The
difference between this research and other studies in this field is that one of the important points of this research
is to examine the relationship between the physical development of the city and the process of real estate
transactions and the combination of remote sensing data and geographic information system. In this research,
using Landsat-8, Landsat-7 and Sentinel-2 satellite images in the Google Earth Engine coding environment, the
uses and their changes during two periods before and after urbanization (from 2000 to 2008 and from 2008 to
2019) were categorized and then the future development of Sahand was predicted. Multilayer perceptron (MLP)
artificial neural network method has been used as one of the spatial multi-criteria decision making (MCDM)
methods for prediction. The independent variables used in this research in predicting the physical development
of the city are: land price, land use type, slope, slope direction, height, distance from urban areas, distance from
waterway network, distance from fault, distance from network. Passages (main and secondary).

Results and Discussion

In this research, the MLP method is used to investigate the physical development of the new city of Sahand. For
this purpose, the new version of IDRISI Selva software called TerrSet was used. Independent variables and
dependent variables, there are some effective parameters in the final result, which can be referred to the stopping
conditions of the neural network. These items include the number of training repetitions, expected error, sigmoid
or linear function, number of hidden layers (which will be either 1 or two in this software), number of nodes for
each layer. The final result of this process is a raster layer in which areas prone to urban physical development
are classified in a phased manner between zero and one. Considering that in order to obtain the required data, it
was necessary to extract the land use map of the study area, this was obtained by using satellite image
processing. To check and evaluate the accuracy of the classification results, the indices of overall accuracy, user
accuracy, producer accuracy and Kappa coefficient have been used. In the process of weighting the criteria, after
obtaining the weight of all the criteria, it was found that the land price factor, which is used as an innovative
factor in this research, has the most importance in the physical development of the city, and its weight is equal to
is 0.3956, while the distance from the drainage networks has the least importance compared to other sub-criteria.
When comparing all sub-criteria with each other, the inconsistency rate was equal to 0.07336, which shows the
high accuracy of the comparisons and the compatibility of the ranking for the purpose of pairwise comparisons.
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In the data fuzzification process, which was done in order to make the units of sub-criteria equal to each other,
all the layers were divided between 0 and 1 using the Fuzzy Membership command. In this research, the linear
function was used to divide the fuzzy degrees among the classes of each layer. Among the criteria used in this
research, the layers are fuzzy based on the importance of proximity and distance from the determined thresholds.
degrees of fuzzy membership, type of function, type of line slope for a linear function are the most important
parameters of this section that influence the final results. The use of common methods in the geographic
information system to measure and evaluate the state of physical development of cities is always developing and
experts are looking for the best method for this purpose. In this research, the combination of fuzzy methods,
network analysis (ANP) and neural networks has been used as an innovative method in spatial analysis. The
result of the combination of these methods was a raster map that the areas prone to physical development based
on this map are suitable areas for physical development including 1107 km (without reducing the area of the
current built areas). According to the boundaries of the built areas received from the municipality of this city, the
area of the built areas is equal to 845 hectares. The current research shows that only 262 hectares of the
remaining areas of the lands of the new city of Sahand are suitable for the physical development of the city in the
future. What did it show for the future of the new city of Sahand? The results of the present research with the
results of Ameri et al. (2016), in a research on urban development in Mino Island using geographic information
system, and their results showed; Despite the fact that the target area is suitable for urban development, the
physical structure and social welfare should be considered by the planners.

Conclusion

The results of classification of satellite images showed that the physical development of the new city of Sahand
has been done in the direction of converting barren lands into urban use. In addition, physical development was
built in order to convert cheaper land into districts. The developed lands have been developed a lot and have
reached from 665/6246 hectares in 2000 to 732/9516 hectares in 2019. Among the image classification methods
for land use extraction, the SVM method was the best method and the Sentinel-2 satellite images had the highest
accuracy. The multi-layer perceptron artificial neural network was used to predict the future physical
development of the new city of Sahand, which according to the investigations, the development is predicted in
some directions based on the cheapness of the land and also the limitations Geomorphology is like slope and
height.
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