S ylro (538 35 3 40 b Jilige Al (DO g3 (81 3 (I plw S JSS (bl
aw0 9 31 i 3 59 390 aalllae :BWM S 9 GIS (5 35 315 41 b g yIbs arwgi

Sobonld ules S
abbasironak0616@gmail.com il caueg | olKisls o cwdige § (28 0aSiild (ol cwiige 09,5 eis ) (owliis )5
* blad s

s.fazayeli@UIrmia.ac.ir ., caceg,l olKisls ¢ cwiige 5 (o8 008l (ulio  cwdige 09,50 bobiw!
o313k L3,

R.babazadeh@Uurmia.ac.ir :|,! woeg,l olKiils ( cwiige 3 uid 0aSiishs qylio Gy 09,5, Lusls

%
W

oS

o5 a3 9 UL JuSow ColS L LA plad (oo idigy Baa b ol e (il 100 slass )il cuzr aing Sbole
Ban 2w )18 0g5 5 jgiws ol lal dxwgs Blasl 4 olois gz 10 o per (il Sl pbe sl 5o Ay b
RPN = i SaSS b o jlse 59 et sArCGiS].O.B S38le 55 sl )l sl oolawl SSeSa olo las Limghy ol
s aS ol lad S mols ol Il anwsd glojlas 5l oolatwl Lol jan ali ST pbe s IS aigy oL e
4zl ;0 S35 (B0 bl Soom ) LIS (n e 9 9,005 99229 Lo J510 (6 105 )15 40 (Sl (b 5o 8 5l (grmog 00900

by

o)L:.x.c.)..l.?

J}i..we oq.;..g.y'*



Locating telecommunications masts for mobile network coverage
considering sustainable development indices by using GIS and BWM
technique: case study of Urmia County

R. Abbasi Ghasemloei, abbasironak0616@gmail.com

M.Sc. degree, Department of Industrial Engineering, Faculty of Technology and Engineering,
Urmia University, Iran

S.Fazayeli (corresponding author), s.fazayeli@urmia.ac.ir
Assistant Professor, Department of Industrial Engineering, Technical and Engineering
Faculty, Urmia University, Iran
R.Babazadeh, R.babazadeh@urmia.ac.ir
Associate Professor, Department of Industrial Engineering, Technical and Engineering
Faculty, Urmia University, Iran

Abstract
Optimum location for the establishment of mobile phone towers with the aim of covering all

demand with high signal quality and low cost is an important challenge for telecommunications
companies. Therefore, if a proper decision is not taken, it.may lead to environmental damage,
economic problems and user dissatisfaction. Therefore, operators of telecommunication
networks should plan for the optimal location of mobile telephone towers in order to achieve
the goals of sustainable social, economic and environmental development. The purpose of this
research is to show how to use ArcGis10.8 software tools and the best-worst technique for the
optimal location of mobile phone towers using sustainable development criteria. These criteria
are: distance from the fault, distance from historical and cultural places, distance from parks,
distance from the river, distance from medical centers (hospitals and clinics), distance or
proximity from rural areas, proximity to-.the main road, distance from residential areas, distance
from schools and educatlonal centers, height, land slope and slope direction. The innovations
used in this research include the use of multi-criteria spatial modeling, including the best-worst
technique and. its integration with geographic information system techniques for locating
mobile phone towers-and investigating the optimal location for their deployment. along with
the application of new criteria of sustainable development, which was done for the first time in
Urmia city. The weights of the criteria were obtained by the best-worst technique and the data
required for weighting were collected by interviewing experts who were experts of the
telecommunications company. The data related to each quality was entered into the ArcGis10.8
software, and various processing and fuzzy overlay operations are performed to prepare the
optimal final map. The general results obtained showed that it is not possible to use the masts
in a wide area from the west of the county, and the best points go towards the eastern areas
near Lake Urmia, which can be due to the selection of the criteria.

Keywords: telecommunication towers, mobile phone network coverage, sustainable
development, geographic information system, multi-criteria decision making.
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