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Revised: 2025/01/08 | The augmented penetration rate of mobile telecommunication devices within the societal
Accepted:2025/01/13  framework and the pronounced interest in their utilization across diverse social strata have
rendered the establishment and proliferation of mobile repair and sales units as pivotal
serviceoriented entities in this context. This research endeavor seeks to systematically investigate
and critically analyze the distribution patterns and status of mobile repair and sales units situated
in the urban locality of Ardabil, employing an array of data processing and spatial analytical
methodologies within the ArcGIS framework (which encompasses analytical tools such as Tabulate
Intersection, Zonal Statistics as Tables, Hot Spot Analysis, Average Nearest Neighbor, Distance,
and Multiple Ring Buffer). The outcomes derived from the hot spot analysis reveal a significant
Zvalue in neighborhoods 18 and 10. According to the Gi_Bin index, these regions exhibit a hot spot
status at a 99% confidence threshold within the delineated neighborhood zoning of Ardabil.
Furthermore, the findings from the average nearest neighbor analysis concerning the spatial
distribution and dispersion of these units within the city of Ardabil indicate that the average nearest
neighbor ratio is 0.237189. Given that this metric is less than 1, it signifies the presence of a
clustered distribution pattern among these units. In essence, the data corroborates a clustering
phenomenon, which elucidates a pronounced concentration of these units in particular locales
throughout the city. The central and clustered arrangement of a substantial density of mobile repair
and sales units surrounding Imam Khomeini Square serves to attract a considerable influx of
customer referrals for the procurement and servicing of mobile devices from various locales both
within and external to the city. The pervasive distribution of dispersed mobile sales and repair units
throughout the city further exemplifies the burgeoning significance of mobile repair and sales
services across diverse urban environments, thereby enhancing accessibility over shorter distances.
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_ Examination and Analysis of the Role of the Distribution of Commercial Units ...

Introduction

ver the past five decades, the exponential growth of urban populations accompanied by

heightened urbanization has culminated in unsustainable urban development, engendering
a disjunction between the escalating population figures and the provision of sufficient
services (Qiu Ning et al., 2022). The effective allocation of services is paramount for
addressing the multifaceted needs of urban environments (Grabowski et al., 2023).
Contemporary research has concentrated on quantifying spatial accessibility through the
application of Geographic Information Systems (GIS), thereby imparting significant
insights for the formulation of service units (Liu et al., 2019). In Ardabil, notable
demographic expansion necessitates the establishment of diverse commercial and service
functions to satisfy market requirements. The aggregation of mobile repair and sales units
amplifies customer engagement, thereby influencing travel behaviors within urban
contexts (Kohi Haris et al., 2024). The prevalence of mobile phone usage in Iran is
extensive, with mobile services playing an integral role in the local economy, particularly
concerning employment opportunities. Ardabil, with a populace exceeding 500,000,
functions as a regional nucleus, providing a variety of public and specialized services
across urban frameworks. The city's significance within the provincial hierarchy
underscores its contribution to a myriad of economic activities. Analyzing the spatial
distribution of mobile service units can yield insights into urban dynamics and customer
accessibility. The principal inquiry of this research is: What insights does the examination
of the spatial distribution of mobile repair and sales units in Ardabil divulge when
employing spatial analysis capabilities within ArcGIS?

Research Method

This research adopts a descriptiveanalytical methodological framework. The statistical
population encompasses all mobile repair and sales units situated within Ardabil. A
variety of methods were employed to facilitate the analysis and derive findings, including:
recording the geolocations of the units via Google Earth and subsequently importing these
data into ArcGIS utilizing the KML to Layer tool; generating multiple buffers in relation
to the city's geographic epicenter and the concentration of mobile units to elucidate their
distribution; extracting tabular statistics of the units predicated on overlaps with delineated
areas, neighborhoods, and buffers through the Tabulate Intersection tool; analyzing
distances from the primary concentration; and computing average distances in relation to
neighborhood zoning through Zonal Statistics as Tables. Furthermore, a regional property
value layer was constructed based on a property valuation register to investigate clustering
patterns of the units in relation to commercial property values. The Hot Spot Analysis tool
was employed to depict the hot spot distribution of the units according to neighborhood
zoning, whereas the Average Nearest Neighbor tool was utilized to ascertain distribution
patterns ranging from dispersed to clustered.

Results & discussion

The spatial configuration of services, facilities, land utilizations, and activities within
urban environments, along with their accessibility, exerts a profound impact on ecological
conditions. In Ardabil, the escalation of population necessitates the systematic
development and augmentation of diverse land utilizations and services to fulfill the
burgeoning demand. Hot spot analysis reveals elevated Zvalues in neighborhoods 18 and
110, substantiating their preeminent status concerning the distribution of mobile repair
and sales units within the urban landscape. These locales, particularly in proximity to
Imam Khomeini Square, draw considerable consumer traffic for mobile acquisition and
repair services. The average nearest neighbor analysis elucidates a clustering
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phenomenon, with a ratio of 0.237189, underscoring a concentrated distribution pattern.
A majority of these units are situated within a 1000meter radius of the city’s epicenter;
notably, the initial distance ring alone encompasses over 80% of these units. The average
distances from neighborhoods to the central zone, as well as to the nearest unit, range from
250 to 5000 meters, thereby influencing access durations and associated costs. While a
substantial number of mobile service units are strategically positioned within central
areas, dispersed units also contribute to enhancing local accessibility throughout the city.
Nevertheless, the geographical and transactional value significantly dictates the
concentration of these units within prime locations. This investigation is congruent with
antecedent studies employing Geographic Information Systems (GIS) to scrutinize the
distribution of various activities and services in urban settings, thereby proposing a
methodological framework for subsequent inquiries into spatial analysis across diverse
themes and locales.

Conclusion

The utilization of mobile telephony has become intricately woven into the fabric of
quotidian existence, attaining a penetration rate of 191.52% by the summer of 2025. This
extensive adoption across multifarious demographic groups engenders substantial demand
for mobile repair and sales units. Hot spot analysis discloses elevated Zvalues in
neighborhoods 18 and 110, wherein approximately 80% of these units are concentrated.
The average nearest neighbor analysis demonstrates a clustering pattern characterized by
a ratio of 0.237189. A preponderance of these units is located in proximity to Imam
Khomeini Square, thereby enhancing consumer attraction due to the adjacent commercial
complexes.

Dispersed units throughout the urban expanse facilitate local access; however,
concentrated sales zones continue to be favored for the acquisition of new mobile devices.
Avreas such as Danesh Square and Azadegan Town exhibit clusters as well, albeit with less
prominence. Identified gaps in service provision within specific neighborhoods present
opportunities for the establishment of new enterprises to address local demand and
improve accessibility.
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Figure 1. Conceptual Framework of the Research
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Table 1. Summary of the methods used and their explanatory aspects
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Figure 2. Location map of the study area including the location of mobile phone sales and repair units in
Ardabil city
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Figure 3. Output from hot spot analysis in the distribution of mobile phone repair and sales units at the municipal
neighborhood level

GiZ Score jasls pululy pls &) flow (& GI_Bin jasls ulul 5 pls & Jolos (I

&j}jﬂwéhbl)@jjjLg.]ol.?.?)\)J'a;L;Ua&M)"J.ob- f}ﬁwb\ﬁemTWJ{ébdg

Vo) A slaaloes 55 Z (VL e sdas QLS ¢ Jus sl (6515 45 (g huale 5o Cjb.» Slaes gie SS& w4 bl
&W})\df‘ybcﬁ_@)bﬁbbﬁmé\;wcz)\iinbwm:l.i)ojuu)\:}‘b&%u O’l‘JC""”‘
}MJ}-UV\Y L:a:_}bu_gb Lﬁ‘ (;d.“\‘ Jg.i).lj)‘b)‘)} &JJ‘MCEMJ))}SJ\A dl.h.l?-\_} @)'j.’")b ab

|‘)‘).:;.))|J,€.::‘)Jw)ﬂb)}ﬁéub-‘)‘_}sv\.ﬁ)b/\' M%}‘S;@J?}b}ﬁﬁb—‘jvq\’)‘&bfUZJJ_‘)

! confidence level bin
e&Jlo,fj 9 l«iﬁ’u.‘glof

Ar



o ol sl 63 30ma 53 ol YA ol ol ol VAT 1 s bankol sl 51l Aol 0508 63 5 o Juli
s o A5 el 5l 13 s e w53 1 il b g st Sladsls anrl e ol 056 a5 05 13
Gadly 31 i 50 505 ol o3 sdes 53 o 5 B el a5 a5 Ol Lobis s 53 4T e
sladls GIBIN [asls ol izmas 3,558 o i 4 5208 (oS5 L Conds 53 Jilise (0 5 oo
s s Dy Jus)l (ols e (gladoe 64;.3o>3.).>uck.w)> B C‘:&Qﬁy AR Q\;ﬁ.a.lalckM)s AERAREN
a5l 3w glanaly 53 ol S gb Ol T sbes; asls 53 GILBIN uns s Bl 4 olos 42y
<YL S5 Slad gt 5 S5 Conbge 4 cilae 55 (gls ed ghualze 5310 ) A (Glaes geee (AW ISSE)
A Sl il b ol (5 0 lakin 5165 et sl ol o3 gdms 53 Lliss Lo s and sladsly
S AN o s s a5 blge hs b s e sladly ol a3 e 3 Ses 5 18 51 L o
SR s ed oS o3 e DU slbs S hlse senis o2 e 53 0L rie Slerl o dr 51 WL
LSl asly 5t G 4 el

lressdome 4 (g e bl o 5 SSE ol 5l il o 5 ad l 55 (6)la e sl 4 65
IS Ghle 4 gt Sl Ll e e 53 blss 255 eend gladls g s Ssline ul b oS
b ol sl Coljeakidi b GUl s Sleds (gl slas S ol edhades oSl 8 S B s L
o 1> 3l S Sle mS 55 (i Ol Bl 4 Llge (5555 5 s Gladsly slabl 3 s Shae coals
oo ol s gy yo sladols 55 a3 5 ilige S 5 eend oty OAS (5lad g5 .ol 5 g0 (Slalons Slokst
B T 51 Slarlpe 51 oWl 4ol maime S L5 e S U3 el s g Sl essdoe G
Slesgdos SO L5 0Ll Koo 1) (0 ,Shes 2B 5 Laseld 5l o5 5 odd 2w gl 5l S1E 5 el il
i Bl 4y Slds b 50 ol oS s a0 ol Candge L (slaes sidons sl 3 kel
Lol s cand s 65 0l 5l (90 500 Aitns s 022 B (pl 1 s Lls fobige 552 5 end b Jad o Slaxl e
4 Syhne Londpsde a5 5 S sdalle st plol ol ler I 03 018 o 1) filise 053 5 ens slad=ls L
ol gyt 330 e Sladmly SAS| s ek oSl

5307 5 (ol e 5 alT e engdome 53 V) Ales God 3 W)Y e f IS 50 OF IS L ol
V) A Gleas s sl s aS Olulis IS 63 sdses o OVMJ-?})Q@:UTJJ@,Z} 6:\;76*1 03 gdn
(lesls jolantl sy a1y filiss S s e Sladols S e 51 sy (sbaads s 513 G i o
531 Jiliss Grub o ens ladals Ol S WSIS L Gl s SEs b oS Sl el el S 4 ced s
03 Lbse s p s mens ladsy 5l glonST @JJ’"W'LJK& oeled 4 odd ol (lames g 5 a e
e B N .sl.\;:.?ﬁJi_:Q)bufﬁjﬁiéﬁdwjdszé1jo)\>u&auo3’\>ufﬁ

P s LSl anils 1S5 slaadol s |y Olarl o 3l (6 g g ASl g o o SlacaB ge j3 4S5,

Kiloyi s ¢ w‘,‘glof

AN



_ de}ﬂ&j)k’;uj:w‘;ubu ;ﬂ//;’ wwugbyujwjx

Slarl o (idig 8l p 1y 6 Cand e ladsly ol Lls 515 (6555 el alols 55 g S o 51 45 SHoma 3
S aalows 5l (golans 55 owe oo a0 blge (53,0 5 2 gladsls Sledst idg Stz [l o
OliS lp Glans L5 e 555 oS el ssgie (OF ISKE) Wledis jaseie Z ldde Bl 4 jn K5 L
5ol el laaues dadls ol (g3llel 3 48 Ll 5l axdl A3l [ Sie oDt 05 5 5 (gl dr glad>
Slads bl (sl i 13801 Wl o ¢ ome SLolE 51 s Loyl 5 55 ol 2 lae a3kl 5o
Al A

e o pdome b g s S s i SO glad s o Ses 5 Eul obs 5 sed SaS U155 e Cinean
5 s 43 Ol g5 0 aSSTLS 35 o ab gy jo i Cllad 05 g 3 03 pdos 5 e OF 20 5 Lle Bl Sy i
el 5 e OB 8 ity 555 bl s e QBN 3 iy S e e sk D (alae g
5 0L o a5 S oLl el glsl Jio ol IS Jpmme G 0 S a0 b la e o 5 (S )
j}g45(,.@u.ibsﬁ_wajbw‘uoajw.a)lﬁJ&ngﬁbéuwbLL?S)\)a\)L;JJﬂwufjw
S 3 3 0L o s Wl5 e Olaj i 53 X5l 1y ilige and e 5 o p sladls o Shas 5 el by
O w53 Jld S pete s 5 (ol Sl etz a0 SIS bl o s 53 LAL d |  S e (65 Shes
L5 15 Vb e 53 Sl e 5 Lol 15k 5Lt s matms 5 55150 4555 0l Sl S il oa bilige ool
e ls 1y 8wl por 5 Sl cnlie Lol 15 oS dtes sla e 5 baates 55 bl dstes

Sl o3 5dee S 5 1y L 2 S e sbaeSs s sl 03 e Ol (L BL 5 i OLSGl Dladlas
Sl s LaelSas b g1l as S Sl Eul O s35lse 31 the Ll e ol STl 5 LS o s e
slrl Db i (sl o adlaie 03 o sllae (LU 2 S e 4 e s (6 e e Sl
2158) AL s 3l Jlazl wlge 3o pds 5 030 2 DO (e e cmarr ) (ol slaais
(AEAY AYAY QIS o

G5 5 s eS|y ety Ly gl el 53 Blgs A8 5 sl ladls Sl (glad pt omd ge 5LS s
A e gla o s lise o s end ladsly Sleds I8 (g5 51 OW 8 ed mla 0 filse
Plad 53 e Slarle iy i 8 WS e ol JelS G alols s ) e jies OGL S A
Slaos S 5 el analr e L3I 53 Libse 51 eslital Consas ST es 3,8 o 13 T Slasoleas
Sladsls 4 Slaxlye sl LolE lad Jped 355 00 ol agllial 5 (elys cilien (slaog S« Jad il
Conle blge Bs 2 5 pand Gladsly dim o A3l axdls (s Swe 5 g e 53 R (S S Ll
s Sy B el l s i 53l gy e ol S Slaesl 53 Ysame 5 dils (Slalmal 3 Sl

s L2l 35 50 ol 5 53 sty ol 4 O 5 e amarl o (gl ol S 4l s

Kiloyi s ¢ w‘,‘glof

AY



0092 9 yreni Sasly (Slglyd g 35 ped ScarBse 4 Lo slale S sl (w2 T-F
Jilge
ladslg slaws 3l glate Jleld 550 5Z JYL slie b glaes gdoes a4y OBlms S o s G
S s ol s BB 5 cMome ol ls Sl glalols laail B s LT s Eae Llse (S5 s e
53 555 Slgiadpe 4 dlme pl s s ConBs o 3550 Ased Dlse @ g de Sl a3 e LTI L B
TR SETINPII PR PP B PP A FETT-SRUNPICAr-US NP PP U LRP IOV
SCIB ol 53 IS Gl 53 el e a3l OLES (50 Ve o n e 5 (gl r e 0n e (g e Onn e e n (s
las BB s Sl an o 38 jasiia 015 e ol plal BB Cilisis sl sl L LU s o b e
35 a8 syls g ngﬁisdua;}wgwlfdmlvjubg«{L;.ﬂjz.ﬂ:)mwj:w;)s;ﬂ”bujdm
33 68 505 03 3dmen 4 83 50kme S 51 Lol 555l s 515 e e (Sl il slacib
Sl 5 s ol 51 Jamd o 5,5 0 D50 daie LG 53 Jlis ;s ge Sledst 5 e led 4 o 2es bl
S o obml (et (s Jem o 3 1) (5 e
Jilge (298 5 poni slaazly wje8 ol o Elo ST slacadon & Cund (o) 2 8550 Slalme 03500 (6 S sl (AN LE IS

laloms (gaio0gams prhans ;5 () 8550 Sy gl B ijg (o 1L 0 yed slie
Figure 4. A) Location of the studied neighborhood area relative to hot spot locations based on the distribution of
mobile phone sales and repair units based on Z score; B) Frequency weight of mobile phone sales and repair units at
the neighborhood zoning level
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Figure 5. Average distance of neighborhoods to a the focal and cluster location of mobile phone sales and repair
units, b the location of the nearest mobile phone sales and repair unit, and ¢ cases a and b for comparison
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Figure 6. Map of the Distribution and Location of Mobile Repair and Sales Units in the Sadf, Safaviyeh, and
Aladdin Markets within the Ardabil City
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Figure 7. Location of the main focus of mobile phone sales and repair units within the Imam Khomeini Intersection
area in combination with other uses in this area and in a more general location relative to other routes and hubs
within and around Region 1
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Figure 8. A Weighted map of the frequency of mobile phone sales and repair units in the designated distance rings

relative to the city's geographic center of gravity and b Output from the analysis of the nearest neighbor average at
the level of the city's legal boundary
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Figure 9. Transaction value map based on the average of one meter of commercial space in the regional property
price block, adapted from the relevant transaction value booklet for the year 1404.
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Figure 10. (A and B)Traffic zoning map of Ardabil city in accordance with the main roads, adapted from the
comprehensive transport and traffic study report of Ardabil city2012. (C) Urban bus routes with triple buffers,
distance in meters.
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Figure 11. Traffic situation map on the streets of Ardabil city or considering marginal parks and intersections

according to the level of service for morning and evening peak hours, adapted from the Ardabil Master Plan report
2008
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