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Abstract

Among the main challenges in big cities, especially megacities, is the excessive increase in
population regardless of the capacity of services and facilities to meet the basic needs of citizens.
Identifying the factors affecting biological sustainability, measuring population capacity, and
providing management strategies to improve the city were among the goals of this research. The
information needed for the research was prepared via document-library and field methods. The fuzzy
method was used to descale the indicators of population, water, electricity, and green space. Then, the
mentioned indicators were used in the ArcGIS software environment with the methods of Gates Ardeji
statistics, Moran's spatial autocorrelation analysis, Morris technique zoning, together with the model.
After analyzing the pressure number, the results showed that the Moran values of population, water,
electricity, and green space were 0.17, 0.15, 0.15, and 0.03, respectively. Therefore, the first three
indicators followed a strong cluster pattern, while the green space index was scattered and distributed
in the surface of the city. The maximum capacity of the population, carrying capacity of water,
electricity, and green space indicators were equal to 105639, 129121, and 528540 people, respectively.
Based on the analysis of population tolerance threshold, water consumption, and electricity
distribution, the new city of Sahand was in the critical pressure range, while the green space index was
at the optimal threshold so that in the last several years, the city had had a very good green space per
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capita. Its bearing capacity was more than 80%.

Introduction

With the growth of urbanization and urbanism, the problems of the urban environment have
reached a critical level, while one of the most important issues in the today’s world is the problem of
preserving the environment. To achieve sustainable urban development, it is necessary to establish
appropriate laws and regulations and correctly implement them, as well as changing consumption
patterns and environmental attitudes. The purpose of creating new cities can be attraction of the
population overflow of cities, reduction of the economic activities of the mother city, regional
development, and the use of natural resources, as well as optimal distribution of the population. In
fact, these cities are created to help solve the economic, social, and environmental problems of big
cities. Therefore, creation of new cities is a response to "megalopolis™ or excessive concentration of
population and economic activities in big cities. The new city of Sahand (Tabriz) is an example of
these new cities, which has been created to attract the overflowing population of Tabriz metropolis
with a high population density compared to other areas. The purpose of this research was to evaluate
the urban range capacity system in the new city of Sahand by relying on the indicators of population,
water, electricity, and green space and trying to estimate the population capacity of the city from an
environmental point of view and the amount of pressure on it besides determining which indicator can
be applied in its planning.

Materials & Methods

The information required for the research was collected by directly referring to the city institutions,
such as New Sahand City Municipality, New Sahand City Development Company, New City Water
and Sewerage Department, East Azerbaijan Power Distribution Company, etc., as well as studying
documents and electronic library resources, and conducting field studies. The statistical population of
the present study included the citizens of the new city of Sahand. Due to the fact that the
statistical blocks were not ready to be obtained in 2022 from the data of the previous years (2012-
2017), the population of the city in 2022 was fulfilled. The urban range capacity indicators studied
in this research were population (population in 2017 and 2022), water (production and annual
water consumption of the new city of Sahand in 2022 in cubic meters), electricity (total number of
subscribers in domestic, public, agricultural, and industrial sectors and other users, road lighting
(based on people and energy consumption in 2022), and green space (areas of parks and green
spaces based on each phase and number of the existing parks). These 4 indicators (population,
water, electricity, and green space) were first descaled by the fuzzy method and then, the hot-cold
spot method and Moran's spatial autocorrelation were used to analyze the spatial distribution of
the urban range capacity system in the Arc GIS 10.8.1 software environment. The indicators used
were measured and a consolidated index was obtained by using the Morris zoning technique.
Finally, it was determined which phases of the new city of Sahand had services and facilities and
which ones lacked them.

Research findings
According to the general and housing population census of 2015, the new city of Sahand had a
population of 82494, while the city of Tabriz as the mother city had a population of 1,558,693. The
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increase in the price of housing in the city of Tabriz and appropriateness of its price in the new city of
Sahand, compared to the metropolitan city of Tabriz, especially for the low and middle-income
classes, as well as the policy of building Mehr housing in the new city of Sahand had greatly increased
the population of the studied city so that the population growth rate of the studied city had reached
from 12.66% during the years of 2007-2012 to more than 27.27% during the years 2012-2017. This
rate had also increased greatly during the last 5 years according to the estimates. The population of the
new city of Sahand in 2022 had reached more than 275000 people. It should be noted that out of the
total of 5 phases designed for this city, Phase 5 had not yet been used and was empty. Thus, the
mentioned phase was defined as zero in the calculations and only Phases 1, 2, 3, and 4 of the new city
of Sahand were analyzed in the analysis of hot and cold spots.

Discussion of Results & Conclusion

Today, the dominant view in the field of sustainability of cities is that they should be able to
provide a good quality of living for their citizens and be receptive to the population as much as
possible. Excessive density of population in urban environments is one of the most important factors
in creating environmental problems in cities. In this research, according to the standards defined based
on the indicators of population, water, electricity, and green space, evaluation of the urban range
capacity system in the new city of Sahand was done by using the method of hot-cold spots and spatial
autocorrelation analysis. Moran’s spatial autocorrelation analysis was used to determine the spatial
distributions of the mentioned indicators for the existing 4 phases of the new city of Sahand. The
results showed that the Moran’s values for the indices of population, water, electricity, and green
space were 0.17, 0.15, 0.15, and 0.03, respectively. Therefore, the first three indicators followed a
cluster pattern, while the green space index was distributed in a scattered pattern throughout the city.
Accordingly, the threshold population capacity, water consumption, and electricity distribution of the
new city of Sahand were in the critical pressure range, while the green space index was on a favorable
threshold; hence, the city had had a very good green space per capita in recent years and its tolerance
capacity was more than 80%.

Keywords: Urban Carrying Capacity System, Gates Ardaji Statistics, Moran Spatial Autocorrelation
Analysis, New City of Sahand
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Figure (1) Map of the geographical location of the study area (References: Authors)
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Figure (2) Land use classification map of Sahand new city (References: Authors)
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Table (3) Population trend of Sahand new city during the years 2006-2016
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Figure (3) Population in 2016; b) Population in 2021 in the new city of Sahand (References: Authors)
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Figure (4) Sahand spatial distribution pattern based on population index in 2016 and 2021
(References: Authors)
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Figure (5) Population zoning of Sahand urban carrying capacity assessment system (References: Authors)
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Figure (6) A) water production in 8 months of the year; b) water consumption in 8 months of 2021
(References: Authors)
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Figure (7) Sahand spatial distribution pattern based on water consumption index of 2021
(References: Authors)
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Figure (8) Water zoning of Sahand urban carrying capacity assessment system (References: Authors)
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Table (4) Support tolerance and population capacity of Sahand new city in terms of consumption and
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Table (5) Urban density calculations based on tolerance capacity of water resource in the new city of Sahand
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Table (6) Classification of tolerance capacity in Sahand new city
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Table (7) Degree of tolerance capacity in the new city of Sahand
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2. Gross Residential Density

3. Net Residential Density

Veo v Gass glaasl e



a0 O,\Kan 5 (g ner 55, (U.C.CAS) (s 52 b b s 51 030l b i by b (245

o Cud b 4 s . . j L“
"JL ) J\;;A)‘J.u sjp_-j.cc.:p} 6,1.'\.1&,\.:*»;- 345 g8 S JA
sl sl YA 0 Yooy YVOLVY ol

VEer (Guams glaasil T
Sy gl

e (5305 6551 eeslal 5 Cumer L, L Olejen 5 dies Olgr 3 (6551 bl OB ASS pae L e
S B e S o s iiOlanl o jlame 5 Ol CBlim gl 1 U e (S50 53 s o 03 5500
53 G LS Q) IS 53 el wn3ls O g (e 3l hlisee (sloeslin] oS ol (5350 1 g S|

slws 45 el Of sasolis 6@ Cml 0 g 5 9 g0 Jl Sy G55 e 5 O i :Lh.?JSi\:

J)‘b)bé(’j})bMMJJWJ\})J¢}AJBJJJ&;.w‘cu\.\;ré‘j&]&)b}ﬁ&)}&)b)bdgw

ae v ey s e e Se e Semiwe _ aeriiw e 130

= P SN S L S SR L Tt s SO e % i
5 v
H =]
£ = £ g
& 4 > s
< =
= - £ e
£ £ E
= £ =] i
~ £
;’ [ 'f ;
z -1 4
4 E
f g =21
¥ - £ 4
£ 3 4 4
s f -3
z E g
£ g =]
» z - E
7 - § 24
2 R IR T S e e e
£ S O TR T L

(DB L, 1p2e) VW48l (6551 B e IS 3l (0 108 e sl JS (I () I3
Figure (9) A) Total number of subscribers; b) Total number of energy consumption in 2020
(References: Authors)
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Figure (10) Sahand Spatial Distribution Pattern Based on Energy Consumption Index in 2020
(References: Authors)
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Figure (11) Electricity Zoning of Sahand urban carrying capacity assessment system (References:
Authors)
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Table (8) Support tolerance and population capacity of Sahand new city based on energy criteria
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Table (9) Urban density calculations based on tolerance capacity in terms of energy criteria in the

new city of Sahand

e Al (S5 S 5Sma Al oS G oS S pylamar Ol

NRD=UCC/A3z ( =UCC/A2) (GRD ) PD=UCC/AIL( (ucc

A RS A S A S Ot i AeS

Y\ R 04 00 ov oy AARSAA AAALAN

YYAVYAA (A g0 e s gacres

AACARALY (A oo e litnn 5 (S Clas 51 6 sazes

NAYIVY GA) 55K 8 s ) RSl sl

VEvr (s le.m\.:.él.i:@.:.a

g dodr e 53 (53 slme o oS b B L5l e B8
oAl (SIS el lessls s o, Sesliol 5 6550 sl sl » el oo b B bl shies
oo sllae Blal Ol b o3l 53 Jasd b b g ealinnd Gy b jume Oljn b OF s BLESI s 4 ¢ 5 5SCe

el a2 S gl 5o gdoail (V) 5 (Vo) Jsdr b bl Sl L2 5 5l

G5 Slre el p g o g0 0 Jeow Cud B gdbaib (V1) g



VEN Gl (B gl) s osled oa33lss Sl e L (0,406

aA

Table (10) Classification of tolerance capacity in Sahand new city based on energy criteria
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Table (11) Degree of tolerance capacity in Sahand new city based on energy criteria
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Figure (12) Sprawl map of green space land use in the city (References: Authors)
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Figure (14) Sahand Spatial Distribution Pattern for Green Space Index (References: Authors)
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Table (13) Urban density calculations based on tolerance capacity according to green space criteria
in Sahand new city
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