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EEEIT G RET T Mo  JIG\EH Spatial data, as one of the fundamental components of

urban information systems, plays a crucial role in analysis, planning, decision-making, and
policy evaluation processes. In recent decades, the rapid growth of urbanization, the
emergence of smart cities, and the expansion of sensor networks and the Internet of
Things (IoT) have led to an exponential increase in the volume and diversity of spatial data.
These data are collected from multiple sources such as Geographic Information Systems
(GIS), satellite imagery, remote sensing, intelligent transportation systems, and citizen-
generated data. Consequently, the effective management of these datasets has become
one of the major challenges in contemporary urban management. The absence of
standardized and integrated infrastructures often leads to inconsistency among executive
organizations, data redundancy, and reduced accuracy in data-driven decision-making.
m To address these challenges, this study proposes a novel framework based on
Service-Oriented Architecture (SOA) for establishing an integrated spatial data
infrastructure in urban management. SOA, with its core principles of service
independence, reusability, composability, and interoperability, provides a flexible and
scalable foundation for developing distributed spatial systems. Additionally, the research
utilizes international OGC standards, including Web Map Service (WMS), Web Feature
Service (WFS), and Web Processing Service (WPS), to establish a unified technical
framework for the exchange, processing, and visualization of spatial data across
heterogeneous environments. The use of these standards enables various urban
subsystems to interact dynamically and seamlessly without dependency on specific
technologies or programming languages.

MThe findings indicate that the proposed framework consists of three main layers:
the spatial data service layer for storing, managing, and accessing distributed datasets;
the processing service layer for analyzing, integrating, and extracting spatial patterns at
different decision-making levels; and the interaction management layer for service
orchestration, data flow control, and quality assurance in heterogeneous environments.
This three-layered structure was designed to enhance scalability, minimize inter-
component dependencies, and improve interoperability among diverse urban systems. A
case study was implemented in a real urban management environment to empirically
evaluate the performance, stability, and reliability of the proposed framework in terms of
response time, processing volume, and coordination among services.

The results demonstrated that implementing the integrated SOA-OGC
framework led to an average 30% reduction in response time, improved scalability in
handling large spatial datasets, and simplified service maintenance and expansion.
Moreover, interoperability among urban systems in various domains—such as
transportation, environment, and public services—was significantly enhanced. However,
challenges including data security assurance, user access control, system stability under
high network load, and Quality of Service (QoS) remain critical issues requiring further
investigation. In summary, the study concludes that adopting a service-oriented approach
in conjunction with OGC standards provides an effective foundation for developing spatial
data infrastructures in urban management. This framework not only strengthens data-
driven decision-making but also paves the way toward smart city realization, sustainable
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resource management, and improved quality of urban life. Future research is
recommended to integrate Cloud GIS, Big Spatial Data processing, and Artificial
Intelligence (Al)-based spatial analytics within this architecture to further enhance the
performance, scalability, and security of urban spatial systems.

NUMBER OF REFERENCES NUMBER OF FIGURES NUMBER OF TABLES
31 4 3
;M' 9B Ao

S S gy (Sl slr esls CSlw ) (Gl 155 (g (Gylomo (Gl o0l (owyy g axdllao

T 2N L6305 91 AL b s

15 00iS s i gt S gloplls wlud oIS, 5 S lsied SlSe sloesls
obled aly b sl sloans jo .\....SGA Lol 6 s gocanlow sgl.;‘)')l 5 (&3l ppmena (53 540l o ¢l 6Lma.;%-|)é

S Hgod S ooty E95 9 px> sl o il 5 K slaailobe b ind 5 sedgn glo s e (i ps
(slojlgale yglas «(GIS) oLdl s Cledbl baalln ,la soaxin mbio 3l baosls (ol .l a8l o133l gaslas

VEF 2058 VY szl o )
VE-F olo > VY i glo )l
VEF LYY el )l

- VEE LTV il
5 Ned oo 5glaez g ed lawgy saiades sbesls 5 wiadigr Jaig fox slaailols g0 5l romiw slaesls

oS ble g 0ss . Cul ool haw joles (6,08 Cu e owlul o il 51 (SG s bosls () S5e Co pow s
2 e S S preal C33 AalS g daosls IS5 (a2l slasle plee (Sialeal rge 4z LSy 5 o bl

e o 00l
Service-Oriented ) LS s, lase 5 iian a5 stz Gisk ol S oal & gl o
Syl b 1T g 6 lors 0uS oo sloiing 5508 S bvosls coluyy olx! 1y |y (Architecture - SOA 5l i sl
onbgs 5 Sloailels angi slp (orwlio yums (s piy Jolsd 5 S pdveS 5 wdazms oolainl o g jow JHEL] (y92000 1S glmosls sjlo
s WFS WMS Lol OGC  adliyu slos Jailin! 51 (6550 40 b (pioron (2o cnl 20,0l co o2l,8 pdybllasil G poleio
sheslaul .l 08 )5 ol ysReal slalass jo GG slaosls jioled 5 55l o Jols (sl &8 292 )l WPS

(6alS 55

1S g 8 lore
S slaosls el g
0GC (slao,luilesl

Als (plS ity ol b o6 yslid 4 Sl cy50 o8 o chie sladilolis b 55 _so g oo sl oyl )

Sl s Jol RS bl 5 Stelon 500 g _fallahi‘é;;:.;::"%

e 0315 (5l s s Y el ol Y s Jul solidiny szl o5 amo e (s iy sloatily ATYRF AT @
gl 9 Gl (Jodod sl (Bl lagmgre Y teadase laedls 4 (puiied 5 Copde 0SS
0313 by JuS dagmg s 5luaz )Se ln Jolss Cu e Y 5 5655 el e gshans 50 (S slagSl
Sty 0l iy eliie LialiEl Bam b ¥ J5le ol sSenl glolame 55 Slads kS peds 5
(Case Study) (59,50 digas G g ol 5o Cuwl ool (>lib (5,00 slaailol le Jolsd d50gy 9 adlse le
Aare 5l oleiing wozle laebl bl 5 s)lik (2l B as S siluesly st Copde (Mg Lame )
39h Dbl (225 Dyget bpmg e Gl (Shales 5 Bl e 05 Eb Ol
XL msgaly ploj (Sl (lS o SOA-OGE hndl gzl s3luooly o oo ol s JEFEEEREE
(e Cal 008 Lo pug po g 5 (IS Joed 9 o> slaools b agzlge o wileb (6 3y oleie 2l
ssbas (sages Slaas g ey Lamme Sy Jo il Gt slrojex 10 (5 ped sbrailels Gl sy oles gl
oy s s b (Sloosls il e (370 Bz 1S5 3 3] el iy al5E 5 foline
Sl Slegoge aloz SH{QOS) Lo g s CarheS (ol 9 eaSed (i Jb a0 5o ailab (gl i 18




J. RS. GEOINF. RES. 3(2): 307-320, Summer & Autumn 2025 (¥-4)

VEF sl 5 oLl oF oplos oF wlo o ilS0 e MB35 590 j1 iziw sla ity fy cole 4 pi

Wlgs oo OGC (glas lailiwl [LS 50 1,5 g 6 lore | (550,00 a5 aod oo ylid Gidoh bl wgoizez ;o
Byl ool wszlr nl sl eeld et Capse o S glaosls colun; aresi Gly S3e olun;
OMg e (S5 S S9ae 9 @lie Hlk o ke hiadgn 0 3855 (6lp 1) s 0313 (e o s S e
sloslo e M 3ilsy ¢ (Cloud GIS) s ol slas,slis a5 548 oo Slpiiin o] lo g sl d5lo o Hlgen
5 2L B aigs plesl g )leme opl LJB o SIS sloesls Jlow o estas bse 4 (Big Spatial Data) Jls.

sl W)l (6 5V a4y (6 4l slaaibols ol

Sy d ]y S (Bile s g Sy sbools deasss asl)l ISl a5
50 o lastiwl ol 5l eolatnl 05,5l o pal,d Jobss LB 5 o, laikl
oyt S wledbl slaibln slx! aiw) 5 g (5 lore
J ol U(L,2022). sjle oo molyd 1) slazel BB g iy wliie
S ld » e oy Grmg b G Gy oS S
Sl ot  pdyoaliie 9 ksl ( QLS edl 5 i
slelass (5(Liakos,2022). 5,5 )18 4> g5 0,90 b a5 Gl cageo
olesle JLast [0 cadia o5 O g0 43 gy g Wosls a5 (5 4
5‘5)3LA3 Lg)lf)l“:b \.\MLA ‘S’MS.AM ‘..\J)Lb )I)S J.L'J..?LA u‘).s)lf 9
4 pdyllanil g by (Sialon 2 5l g dogumgrm So e (Soezmn
)Lu 9 osls > UM.:|).9| ‘u.>| » 55)ls(ZuIian,2021). ..\.3"“5@ 329
2 ielae JLad ((Aly ploy 4 Seop b (Mg ey 0 il 4
LS)L"M ‘;5..4‘ ‘_§‘>|).|o O9 as A..S‘sn é)‘j s.z}Lw).l) 6)Lo.'~a
Solore silwosly lp 6325 5 (e wezlr Al g (om0
S| LS)'Q“‘" Co pde 0)g> 4O (5:1545 6[@0&‘6 k_A}Lﬁdf) ) ‘)fu*"'ﬁj‘“
N L)Li‘“‘ b wsloas u)f )IS 4 Lsa“d’ Oy90 40GC 4
ol 008 pald plelie 9 phiceS S (i Glagmg
slabzme )0 008 Gladiges siluooly 5 (b b ooz)lx
‘) o‘) 9 AJGA uL..a' l) \)55 ASJ‘)lSj D)il.c 6‘6)‘9{‘“‘ wj.n.\.o 59_‘3‘5
Sl bl 2 g3leiin 15 g olone szl ) S8 5o
Copoe sodaliy ol (60,05 Y el o b sl L
g o505 b (iluaz LSS 4 ol )5 slakaly 5 5005
g 1y sl JAS 5 oy e ol Sanlan aislsy
JoSis 1) (gylese ClBOGC o sl S (glo gy Y 0l
23l eSO 5 CSW . WPS, WFSIWMS (sl s g o Lol 45 a3 oo
(S g (L2001 (SIS oaly (slaolly el 5 ools mlie 4)Y
Iy S ldes sl a5 CwwlGPS  slaosls g slojlsale yglas
5 Gpddlbhl La> e gloY Lsle ol oyl e enl)
S oo Juten 1 01 (6,165 g Armags SbilB piinnn (5 23 olide

w

doddo

S pde 0592 50 s8lk 9 (Sl wlie 51 (S plgie 4 (S slaosls
Sledbsl Jolss a5 osls () (Osani,2024) siws 7o (5 4-b
S Laly) 5 (2lad Gla iy (2Ll slacasdse 4 by ye
(e ladelos ol g 4l Wishie ooy g sldl o
Slesd g beslu s (JhgJor cplio Sy pde (s 08 Gyaabn
Comez 958059, Ll 38l(Abdoli,2024). W s JuSid 1) (g e
9 &5 & S S el 4 5l 5 S lo ) @ e dnsgd o6 20
Zopae gwlul Gl il 5l G a ]y Sl laosls o o (3.8
sl sld cé i, L(Sargsyan,2024).  cuwl 00,5 Lo (g 4ed
Al iali8l ool e b SIS slaosls poxe o bl | g Sleds!
obas da Sz Jolis 55065 molis 5l aools 51 alises glgl g ol
5 Slojlw loosls (GPS) Jliz obcaadse slapimms (slo,lgale
wols YL pm> g £45 (pl(Fierens,2025). ogd oo adgs cloiz]
@l ly Jolss JB g i uliie gy wbbanio (23lo ) 0929 &g 00
ST oo 5l s bools (6,1a8 ST il g a3lo 0 (S i
ool ool 5 olol sl (! ,o(Chowdhury,2022). oS
4 LSS Do )y 5Kenl g 0aiSTy (saesls wilgy aS(SDI) Sl
1,5 g 6 lens(Taylor,2021). coul Sl &g 0 S s &5l
«SlPle s Glapimes (b 55 ag 9,509, S plyie 4(SOA)
SOA 095 o0 wgmine Clu ) (l (s5lwosly sl p sl )01,
S rdesS 5 wazme olitul da g o Pl (92 Jgol 2 4SS L
B 5 cilanie 005 235 (slopiaa Sl Sl s Ll 5
Sl g U aas co il (giloxe ol aiS o o0l)8 1) anugs
g a8l drwgi Jiiwe Ojgo 4y Lo g oh5le s cslesls Calises
el oSy Sebes psrlr 0 4L Djge A e

sy 3 £ SlasLs oSl Wlgi wSOA (ol L1, 2024),
iz ol 50 & il g ad slalae jo e lacsls oy as
Nyl Gl 6y See g el Jols 4 B g 5 olejle
Olesle lawgs oads cay o5 slaoluilbiwl K0 (9w ;(Zhao,2025).
G5 5 Jobs ) sl Ml 5 (55 52l olsie 4(06C)
ool (Fang,2023).  wvs zrhe g i ;o GG sleools
i (WPS) 4 (WFS) (WMS) aiile ol gy Lol Lo fusliesl



Gh. Fallahi, H. Bazalipour

A IR AT s (2 L0

Application) @a,)\S cla Y

[eeo)

e

—_—— e ——  — = !

~ ™
| L g S g gk e 3 s Sl 553 0 e |
Lars g 3 Rty it 1 WFS i
g o i e e o ikl i e
A i Pl 3 e g s e gt e A WS it
| Han Bagt Loty g2 U WMS 2o 2 |
8

Santhanavanich et al., 2022) :j 48l dxwgs) (5,0 o e 10 S Glaodls Ciluy; sl ABbanwgs | g (5 lore ) S5
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