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Sahand new city Today, the expansion of cities and the increase in population in different areas of the city
Sustainability has caused the urban population to disperse; Therefore, the mission of spatial justice in
Urban services cities is essential in order to distribute urban facilities and services fairly, taking into
Spatial distribution account the needs of citizens; So, if the city managers cannot distribute the facilities and
public services in a fair and desirable way in different areas of the city, they will create
Research Article grounds for citizens' dissatisfaction with access to services. The purpose of this research
Received: 27.11.2023 is to investigate the relationship between population distribution and spatial
Revised: 10.01.2024 distribution of urban services in the phases of the city. The information needed for the
Accepted:01.03.2024 research has been prepared by document-library and field methods. the fuzzy method
Published: 07.03.2024 was used to scale the indicators (population, water, electricity, and green space) and then
the mentioned indicators were analyzed in the ArcGIS 10.8.1 software environment with
Pl chieck for the Gates Ardeji statistics and Moran's spatial autocorrelation methods. Also, the results
@ updates of hot and cold spots show that the amount of water and electricity consumption and

other investigated criteria are higher in phases two, three, one and four, respectively.
Therefore, attention to planning regarding the fair distribution of urban services not only
includes the realization of spatial justice for the city, but also can prevent the occurrence
of gaps and inequality of services between phases.

1. Introduction

The rapid growth of the urban population in the past few decades is one of the most important aspects of global
change [1] and the lack of financial, technical and infrastructure facilities to create public and social uses of the city
has created a heterogeneity and imbalance in the distribution of various facilities in the city [2]. The rapid growth
of the population has provided the introduction to the extensive urban growth and development and has also
created vast changes in land use from the local to the global scale [3]. As the population of the cities has increased,
but the services that respond to their various needs are not properly responding to the citizens [4]. Therefore, one
of the important issues in urban planning is the balanced and proportional development of urban public services
according to the population of cities; Therefore, the role of urban planners and their efforts in the direction of fair
distribution of urban public services, in order to meet the needs of the society and social groups, is essential [5].
The concept of spatial justice has been raised since the 1980s in the United States of America as one of the
challenges of equality, which considers spatial justice in the city synonymous with the fair distribution of resources
and services among different areas of the city and equal access of citizens to services [6]. Therefore, with the
expansion of the population of cities and urban constructions, the excessive use of land has caused the limitation
of urban spaces [7]. On the other hand, the realization of social justice in cities will lead to citizens' satisfaction
with their way of life and will contribute greatly to their political stability and national authority [8].

Paying attention to urban services and easy access to them is one of the basic strategies of social establishment
in cities, which leads to the realization and establishment of social justice in cities. In order to achieve this
realization, these facilities and services must be provided in the city in such a way that it benefits all social classes
and groups of the society. In this regard, urban uses and services are among the effective and useful factors that
respond to the needs of the population, increase the public benefit and pay attention to the merits and
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competences of people, and can establish the dimensions of spatial, social, and economic justice by establishing
them more justly [9].

According to the previous statements, it can be stated in another way that both the uneven distribution of the
population and the uneven distribution of urban services have caused a series of disturbances and spatial disorder
in the cities. In most cities of Iran, urban development plans are being implemented by the public sector and
municipalities as a public and non-governmental organization; Therefore, each of the different areas of the city
requires different services according to its population and the needs of the citizens. These services should be
distributed according to the population of the cities [10]. In urban development, these needs include all existing
uses, including educational, health, medical, green space, sports, parking, residential, urban infrastructures, etc.,
which are actually services that meet the basic needs in the urban space [11]. The new city of Sahand (Tabriz) is
an example of new cities that was created in order to absorb the overflow of the population of Tabriz metropolis
and has a high population density compared to other areas [12]. This new city has 5 phases, which will be
investigated and analyzed in the present research on the relationship between population distribution and spatial
distribution of urban public services. Therefore, the purpose of this study is to investigate the relationship between
population distribution and spatial distribution of public services in the new city of Sahand.

2. Material and Method
2.1. Criteria selection

The indicators of population distribution and spatial distribution of urban public services studied in this
research are: population (population of 2016 and 2021), water (annual production and consumption of water in
the new city of Sahand in 2021), electricity (total number of subscribers (domestic, public, agricultural, industrial,
other uses, street lighting) and energy consumption in 2021) and green spaces (the area of parks and green spaces
according to each phase and the number of parks in the city). These 4 indicators (population, water, electricity and
green space) were first descaled by the fuzzy method, then for the analysis of the spatial distribution of the
population and public services, the hot and cold spot method and Moran's spatial autocorrelation were used in Arc
GIS 10.8.1 software environment. In the following, the indicators used were measured and a consolidated index
was obtained using the Morris zoning technique, and it was determined which of the phases of the new city of
Sahand has services and facilities and which one lacks services and facilities.

2.2.Data extraction and analysis

The information needed for the research by referring directly to urban institutions such as Sahand New City
Municipality, Sahand New City Development Company, Water and Sewerage Department, East Azerbaijan
Electricity Distribution Company, etc. has been collected and also the method of documentary, library and field
study has been used. And the statistical population of the present study is the residents of the new city of Sahand;
due to the fact that the statistical blocks in 2021 are not ready from the data of the statistical blocks of the previous
years (2011-2016), the population of 2021 has been fulfilled.

2.3.Research models

De-scaling is one of the important steps in multi-criteria decision making and is used to make the decision
matrix non-dimensional [13]. There is a stochastic process called Moran's process, which describes the changes in
the system assuming that the population is constant. Typically, biological systems in which two types of species
are competing for expansion in the system are analyzed by this process. It is assumed that each species does not
make any mistakes during the reproduction process and only produces its own similar species. In each time step,
one person is randomly selected for reproduction and one person for death, and thus the size of the total
population remains constant [14]| and Hot spot analysis calculates the Gettys-RD]J statistic for all complications in
the data. In order for a complication to be considered a hot spot and to be statistically significant, both it and the
complications that are in its neighborhood must have high values. The local sum of a complication and its
neighbors is relatively compared with the sum of all complications. When the local total is much and unexpectedly
higher than the expected local total and the difference is so large that it cannot be considered as a result of an
accident [13] (Table 1).

3. Study Area

The new city of Sahand is a newly established city in the province of East Azarbaijan, which is located 24
kilometers southwest of Tabriz, in the east of the Tabriz-Azarshahr communication axis and in the southern slopes,
in order to control the excessive growth of the city of Tabriz and respond to the overflow of the population of this
city. The Sahand mountain range was built. This city was established in 1989 by the Ministry of Housing and Urban
Development and using the law on the establishment of new cities in the central part of Esko city in East Azerbaijan
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province [16]. In terms of urban planning, this city has 5 phases now but phase 5 is still in the preliminary research
and construction has not started in this phase yet (Figure 1).

Table 1. Equation of models used in research.
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Figure 1. Map of the geographical location of the study area.

4. Sahand New City Landuse

Urban land use planning is actually a set of activities that organizes the human environment according to the
demands and needs of the urban society. According to the master plan of the new city of Sahand, the land allocated
to the new city of Sahand is about 12,650 hectares, but until today only 7,050 hectares of it have been fully
established and built. The main justification provided for the development of the city and the addition of a new
phase is to provide services to the current residents. Land use map of the city of Sahand, out of 7050 hectares of
established space, most of the area is under residential use and green space, and another part of the city is owned
by Sahand University of Technology, and the rest of the space has commercial, medical and educational use. The
current research has shown the distribution of proposed land uses in the studied city (Figure 2).
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Figure 2. The proposed land use distribution map in the city.

5. Results

According to the results of the 2016 general and housing census, the new city of Sahand had a population of
8,244 and the city of Tabriz as the mother city had a population of 1,558,693. The increase in housing prices in the
city of Tabriz and the appropriateness of its prices in the new city of Sahand, especially for the low- and middle-
income classes compared to the metropolis of Tabriz, also the policy of building Mehr housing in the new city of
Sahand has greatly increased the population of the studied city. According to the estimates made in 2021, the
population of the new city of Sahand has reached more than 275 thousand people [12]. It should be noted that out
of the total of 5 phases designed for this city, phase 5 has not been used yet and is uninhabited. Considering this,
phase five is defined as zero in the calculations and only phases one, two, three and four of Sahand have been
analyzed in the hot and cold spots analysis.

5.1. Population index

The expansion of the physical dimensions of the cities, the development of the city and the informal settlement
of the new urban strata in the suburbs of the big cities of the country and the increase in the price of land and
housing in the area of the cities as well as the metropolis of Tabriz have practically made the provision of housing
for the low-income or middle-income strata very difficult and even impossible [16]. This has led to an increase in
the population of the new city of Sahand, so that according to the population estimate in 2021, it has reached
275,472 people from 82,494 people [12]. The results of hot and cold spots for the population index in the
mentioned years show that the second phase of Sahand has the largest population, which is marked with red color
(hot spot indicator) and the fourth phase with low population in both years with blue color (cold spot indicator)
has been specified (Figure 3). According to the analyzes carried out, if in the coming years the population capacity
in phase two exceeds the allowed limit, we will face a crisis.

Spatial autocorrelation analysis (Moran) has been used for the spatial distribution of the population. Moran's
value is equal to 0.17, which shows the spatial distribution of the population of the new city of Sahand, which is
distributed in phases two, three, one and four, respectively (Figure 4).
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Figure 3. A) Population in 2021, b) Population in 2016 of New Sahand City.
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Figure 4. Sahand spatial distribution pattern based on population index.

The results of this zoning for the phases of Sahand, except for the fifth phase in which no construction has been
done (with zero number in the very low category), the population of the fourth phase is more than 11 thousand
people in the low floor with red color and the second phase with The population of more than 37 thousand people
in the very large area which is classified with bold green color in 5 levels, while the second phase of Sahand has
the largest population compared to the other three phases (Figure 5). The population of this city fluctuates
between 3,000-2,000 people, which usually increases at the end of September due to the opening of schools and
universities. The economic foundation of the city is based on industrial employment and university services. It
should be noted that Sahand University of Technology has a population of about 1470 people and this number is
not counted in the population statistics of this city.
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Figure 5. Population zoning in the new city of Sahand.
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5.2. Electricity index

Cities are the main consumers of energy in the world, and at the same time as population growth and economic
growth, we also see a lot of energy consumption. Energy saving can make cities flexible to protect people and
environment. Electricity consumption is one of the most important things that can be used by citizens. The map of
cold and hot spots of the total number of subscribers and energy consumption for 2021 has also been prepared.
The results show that the number of subscribers in phase one and four is located in the cold spot with blue color
(low value indicator), while the number of subscribers in phase two and three is more (Figure 6).
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Figure 6. A) total number of subscribers, B) total number of energy consumption in 2021.
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The calculation results of Moran average index of total electricity consumption in New Sahand city show the
cluster distribution of this index in the city level. Its Moran coefficient was equal to 0.15, the lowest amount of
consumption was in phase four and phase one, and the highest amount was in phase two and three (Figure 7).

According to the Morris classification map, due to the greater number of subscribers in phase three and two,
the amount of electricity consumption in these phases is also higher, which are located in very high and high
category, while the amount of consumption in phase one is at an average level. The fourth phase is less consuming
than the previous three phases, which is shown in light green (Figure 8). Increased electricity consumption leads
to higher energy costs for residents and businesses. This issue can reduce people's ability to buy and invest and
thus aggravate the economic recession. In addition to excessive use of electricity, it may endanger natural
resources and cause environmental pollution. Therefore, the correct control and management of electricity
consumption in cities is very important to reduce the negative effects on the economy and the environment.
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Figure 7. Sahand spatial distribution pattern based on energy consumption index.
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5.3. Green space index

Appropriate green space in cities is one of the effective factors in reducing these effects, and especially in the
case of dust and air pollution, green space is like a forest, the breathing lungs of cities. The most important effect
of green space in cities is temperature adjustment, relative humidity increase, air softness and dust absorption.
Therefore, if the green space is necessary as a part of the fabric of cities and also a part of urban services, it cannot
be separated from the needs of urban society. Therefore, the green space should be quantitatively and qualitatively
proportional to the physical volume of the city, buildings, streets and roads and the needs of the society in terms
of psychological, leisure time and health needs according to the ecological conditions of the city and the trend. Its
future expansion should be built, so that it can be environmentally efficient and sustainable as an active green
space [17]. According to the land use map of the new city of Sahand, about 370 hectares have been allocated to
urban parks and green spaces (Figure 9).
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Figure 9. A) the area of the park and green space, B) the number of parks in the city.
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The results of Moran's calculation of green space index are equal to 0.03, which indicates the scattered
distribution of this use in the new city of Sahand. Also, the concentration of park use is in a part of the city, and as
a result, more enjoyment in a certain area and less enjoyment in other areas and their deprivation of this facility
(Figure 10).

The results of Morris zoning showed that the average number of parks and area in phase two is more than
other phases, which is highlighted in bold green color and phase one in favorable condition is marked in yellow
color (Figure 11). Green spaces in cities play an important role in economy and education. Creating green spaces
in cities can help improve the quality of life of citizens. These spaces can be used as recreational, sports and
educational places for young people and children. Also, green spaces can help improve the air in the city and play
a role in reducing air pollution. On the other hand, creating green spaces can help the economic development of
the city and attract tourists.
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Figure 10. Sahand spatial distribution pattern for green space index.
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5.4. Water index

After examining the green space index, the analysis of the water index of the new city of Sahand has been done.
Currently, the total production of water in 8 months of Sahand year (2021) is equal to 5642565 cubic meters. The
results of the monthly water production of the year in question showed that the expansion and urban development
of the new city of Sahand in the second and third phases have many effects on the water balance and the circulation
system of the water resources of the urban ecosystem and interferes with the interaction of the input and output
of the production of water resources. So that the increasing demand of Sahand is in the direction of receiving
resources and increasing the amount of monthly water production through treatment plants and underground
water. While the total consumption of water in 8 months of 2021 is equal to 4443220 cubic meters, the lowest
amount of consumption and production related to the fourth phase and the highest consumption is allocated to
the second phase (Figure 12).
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Figure 12. A) Water production in 2021, B) Water consumption in 2021.
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The results of Moran's spatial autocorrelation analysis for water index (production and consumption) showed
that Moran's value is equal to 0.15. Considering that the Z calculated for the water index has a positive and large
numerical value (2.29), the spatial distribution of this index follows a strong cluster pattern with a high confidence

of 97% like the previous index (Figure 13).

In this map, the area with a lot of water is marked with red and orange colors. Due to the high population of
phases two and three, the water consumption of these two phases is more. While the fourth phase has the lowest
water production and consumption in a very small area (Figure 14). The reduction of water resources leads to an
increase in the price of water, an increase in production costs, and a decrease in employment in some industries.
In addition, lack of water can reduce the quality of life of citizens, increase drought and even political and social
disputes. To deal with this issue, it is necessary to implement appropriate policies for water resources
management, optimal use of water, promoting the culture of saving water and developing water management

technologies.
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Figure 13. Sahand spatial distribution pattern based on water consumption index.
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6. Discussion

Moran's spatial correlation is based on the first law of geography, every phenomenon is dependent on other
phenomena, therefore, the closer the phenomena are, the stronger the correlation between them. Moran's
autocorrelation analysis is also able to measure the spatial difference between all samples. The requirement for
determining hot and cold spots is to check the existence of spatial autocorrelation, which spatial autocorrelation
with Moran's index includes local Moran and global Moran. The local Moran's correlation index is used to discover
the spatial distribution of hot spots and cold spots and compare them with their neighboring samples.

If the Moran value is close to a positive number of one, the data has spatial autocorrelation and has a cluster
pattern, and if the Moran index value is close to a negative number of one, then the data are discrete and scattered.
Therefore, this model is one of the best methods for evaluating public uses and services, which has shown us how
to distribute them at the city level in the current research.

7. Conclusion

Providing desirable and suitable services is a suitable platform for social, economic and cultural activities and
provides the fields of welfare and satisfaction of citizens. The well-being and satisfaction of any society depends
on making sure that all its members feel that they have a share in it. Along with the goal of development and
progress in the planning process, it is necessary to have balance and coordination between the desired areas in
enjoying the benefits of development. The investments made will not only lead to development, but will also
deepen the existing inequalities and cause a lumpy growth that is not in harmony with the environmental powers
and capacities. Justice is a concept that has never been free of human concern. In urban planning, what can help to
achieve more urban justice is paying attention to spatial justice and plans that distribute population concentration
and services equitably in different areas. Paying attention to the importance of distributing service users in urban
areas and providing needed facilities and services is an important factor in improving the standard of living, social
justice, and sustainability of urban life.

This article has shown that in recent years the population distribution in the new city of Sahand will be
disturbed and this can be a warning sign for the disintegration of spatial justice. Because spatial justice is not
justice if it cannot establish social, distributive and allocative justice. Undoubtedly, one of the main factors in
disrupting the population balance in the phases of the city is paying attention to the usage of urban services.
According to the defined standards in the field of indicators (population, water, electricity and green spaces), the
present research has analyzed the distribution of population and the spatial distribution of public services in the
new city of Sahand, as well as the method of hot-cold spots and self-analysis. Moran's spatial correlation has been
used for the spatial distribution of the mentioned indicators for the existing four phases of the new city of Sahand.
The research results show that the Moran value of population, water, electricity and green space are 0.17, 0.15,
0.15 and 0.03 respectively and the spatial distribution trend of the first three indicators follows a cluster pattern,
while due to the low Moran value, the index of green space is scattered. The measurement of the used indicators
and the creation of a consolidated index using the Morris zoning technique show that the amount of water and
electricity consumption and other investigated criteria are higher in phases two, three, one and four, respectively,
according to the results of zoning. be (the fifth phase is defined as zero due to the lack of development in the
analysis).

According to the analysis of the hot and cold spots of the population index in 2016 and 2021, the results show
that the second phase of Sahand has the largest population and the fourth phase with a low population in both
years is marked with blue color (cold spot indicator), according to the analysis carried out, if in the coming years
the population capacity in phase two exceeds the allowed limit, we will face a crisis And the analyzes of hot and
cold spots of monthly water production in 8 months of the year (2021) showed that the expansion and urban
development of the new city of Sahand in phase two and three has many effects on the water balance and the
circulation system of water resources of the urban ecosystem, while the least The amount of consumption is
related to the fourth phase and the second phase has the highest consumption. Also, the number of electricity
consumers in the first phase is in the cold spot, and in the third phase, it is balanced compared to the second phase
and the area of green spaces, parks and the number of parks in the city show that the area of green surfaces in
phases three and four are located in the cold spot, and the number of parks in phase two and one is more. This
research also shows that one of the influencing factors on migrations and displacements within the city is the
distribution of urban services. If the distribution of urban services is not in accordance with the needs of the
phases, distributed uses and urban spaces used by the citizens, it can increase the population density in the other
phase, which will not only benefit the citizens but also cause some of the Citizens also do not enjoy the distribution
of proper urban services. Therefore, attention to planning regarding the fair distribution of urban services not only
includes the realization of spatial justice for the city, but also can prevent the occurrence of gaps and inequality of
services between phases. Population growth in a city can have far-reaching effects on urban services, economy,
and education. Population growth may lead to greater demand for social services, public transportation, housing,
and urban infrastructure. This can put a lot of pressure on city budgets and public resources. Also, population
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growth can create new job opportunities, but at the same time it may cause more competition for urban resources
and services. In the field of education, the increase in population requires proper planning to increase the capacity
of schools and universities in order to provide education for all people.
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