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Extended Abstract

The Vulnerability of cities as the main centers of population concentration to
natural and human threats, along with the complexity and uncertainty of these
threats, underscores the necessity of identifying smart solutions and strategies
to deal with crises. Furthermore, utilizing smart city capacities and initiatives is
essential to improve urban resilience. Studies indicate that smart cities have in-
creasingly become a fundamental solution for dealing with crises and strength-
ening urban resilience. So far, various studies have been conducted in this field
with the aim of explaining the relationship between smart city strategies and
urban resilience, combining their commonalities, providing models and frame-
works for adopting smart approaches, and using smart city technologies, strat-
egies, and initiatives to promote urban resilience against crises. The aim of the
present study is to investigate the role and capacities of smart cities in pro-
moting urban resilience against crises, through a detailed review of theoretical
literature and previous studies conducted in this field.

The present study is of an applied type based on its purpose and descriptive-an-
alytical in nature. In this research, using a qualitative method based on content
analysis of the results of previous studies, the role and capacities of smart cities
in improving urban resilience have been examined. For this purpose, informa-
tion and data were first collected from library resources, which included scien-
tific articles and chapters from books in the common field of smart city and ur-
ban resilience. Then, through qualitative content analysis and a detailed review
of the results of the extracted studies, data and information were analyzed.
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For this purpose, research data, which included scientific articles and chapters
from books in the common field of smart city and urban resilience, were initial-
ly collected from domestic and foreign databases by simultaneously searching
for the two keywords “smart city” and “urban resilience” and applying the time
period 2015-2025. The results of this search yielded 286 documents, which
were reduced to 132 by removing duplicate documents and items unrelated
to the research topic. After that, irrelevant items were removed by reviewing
the subject and abstract of the studies and matching them with the topic of the
article. The final screening was based on reviewing the entire content of the
documents, and after removing inappropriate articles, the final dataset of this
study was reduced to 29 documents. Analyzing the qualitative content of pre-
vious studies allowed for achieving a comprehensive understanding of the role
and capacities of smart cities in promoting urban resilience by utilizing reliable
sources and analyzing these studies. This research approach provided the basis
for identifying key patterns, analyzing existing trends, and assessing research
gaps. In this way, a better understanding of how these two concepts interact
could be gained and more effective strategies could be provided to increase
urban resilience in the context of smart cities. The main goal of the present
study is to examine the role and capacities of smart cities in improving urban
resilience in the face of crises by analyzing the relevant results from previous
studies. The research questions are: 1) What is the role and capacities of smart
cities in promoting urban resilience? 2) What conceptual or research gaps exist
in this area that should be addressed in future studies?

The results indicate that smart cities can play a key role in strengthening urban
resilience. Planning in the areas of intelligence and utilizing smart city tech-
nologies, strategies, and tools provides the ability to significantly enhance the
resilience of cities against environmental, social, and economic crises and in-
stability. Due to its unique potential and capacities, the smart city plays a sig-
nificant role in promoting the resilience of cities against hazards and disasters.
By utilizing the capacities of smart cities, such as skilled human resources, the
use of advanced technologies including artificial intelligence (Al), Internet of
Things (loT), smart robots, crisis informatics, etc., the resilience of cities against
risks and crises can be significantly improved. The capacities and potentials of
smart cities have enabled cities to increase their flexibility, absorption capacity,
recovery capability, preparedness, and responsiveness to crises and hazards.
Consequently, this has led to the emergence of a new approach called the “re-
silient smart city.” This approach entails that a city adopts smart city solutions
and initiatives, such as information and communication technology (ICT) and
other smart tools, to enhance its resilience to hazards and disasters.

So far, models and frameworks related to the resilient smart city have been pre-
sented in studies conducted in this field. Analysis of these models and frame-
works also shows that the smart city, in three main factors: technical-tech-
nological, human-social, and institutional-management, can improve urban
resilience characteristics such as planning and preparedness, absorption capac-
ity, recovery capability, and adaptation rate, and helps enhance the resilience
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of a city. Ultimately, the development and application of this approach can pave
the way for development of a smart, resilient, and sustainable cities capable of
confronting a complex and uncertain future.

Based on the results, two important gaps in previous studies in this field have
been identified that can be the subject of future research. The first gap iden-
tified is the one-dimensionality of the studies, with greater emphasis placed
on the technological dimension of smart cities and its role in promoting urban
resilience. In contrast, two other key factors, namely human-social and institu-
tional-management, have received less attention. In this regard, it is suggested
that future studies, by adopting a multidimensional approach, examine the role
of the human-social and institutional-management factors of the smart city,
along with the technological factors, in promoting urban resilience in order to
explain the concept of a resilient smart city more comprehensively and clarify
its real dimensions. The second gap is related to the generality of the models
and frameworks presented in relation to the resilient smart city; the models
presented in this field primarily focus on the relationship between the main fac-
tors or dimensions of the smart city and the characteristics of the resilient city,
and this relationship has not been made more comprehensively and in detail at
the level of indicators. Therefore, it can be said that there is a lack of a compre-
hensive model of a resilient smart city in which the relationship between smart
city and urban resilience is comprehensively addressed in all dimensions and
characteristics of both topics, and the explanation of this relationship is provid-
ed in detail at the level of criteria and indicators. Therefore, it is recommended
that future research develop a comprehensive and indicator-based model of a
resilient smart city and test this model in the form of study samples (cities), so
that the interaction between different dimensions and indicators of urban intel-
ligence and resilience can be analyzed more accurately and practically.

Keywords: Smart city, Urban resilience, Crisis management, Information and
Communication Technology (ICT).




ARR

VF 0 Gl cpmdzed 8ylosds oy 89 (3l et 9 (8 lore dugady dolilad

R S b g A5 32590 59l Siodogh
'St S y9l Pl i)l 53 diosh g2

"5 gan Ll Ao ] Moy 599 i oS0
AR EE SRR IR AL S8 SIS SR e R
DOI: 10.22034/rau.2026.2064253.1218

S

5 b loaies plp g0 Cumer S50 ol She Olsis 4 o e
b Jooly olulis Caadl 9 g o «lidgs oyl Cunlad pie 5 Siuzen Lol e (s byl
Lo el SISl 5 byl 5l (65S0y0 9 ool b ablie dilaieign (lacil il o
2970 3L 3 e 9l D90 9 )] )3 Mg ol SCdilo g (i gy S0
S8 g9 3l Gan bl yols idghs bl oo 059 ol )3 ol plodl piien L
lrodly Cul (ot~ hrog g (Syap0 gy S5l 5 (RS o Sy Bld 4
odlitanl b g Llosis (4)915,5 Loj o S5 Gl g (liluliS Clalllan 33, 5 g
gy B o uL.MJ LTy L;LD:ML Y IV LJ.?U PR 40_945 d‘?"’“ L\l>u 9 uda) )l
5 Sl (sladslo o ((ICT) Glbols)l g leMbl (6)5ld (slaca by 5l (5 pSoyme b diaisgn
) > N 2 5l Sl 5 bl 5 o el oo 151 b g 13 50
Ly 5l 9 SOLel ¢ bk ol e byl (g pdpcillasil ol 381 ISCel dlnisa
5 U Sy el Cuntl 3l (S lis cyizman 2yl oo il 3 ) Clyblico 5 oo e 50
O 3 (ol g ladde (0905 9 (Sprd gl g daign jols 3505, 93 syl
Blg o Canl 0l _Byme (gll Miaingn pion (llgie Cod g Olalllae 4> 45 dise;

bl S g 0z Slosil L agrlse )3 )y g j5lol chiadion (606 dnusgs iz

(ICT)

U0 iMS 53 yollb Moo o (C o 3855 (6l o yla @ (g b ol 05,55 (6,585 Al 5l i Sy piols Alha .
i oSSl 53 g 05,5 ol b 48 bl oo (s yoeasMS 3 Slllas 3)90) A3l g i (ol lybolbee 5 18T L
Gl plsl Jbs > lodo]

Sdig) Oyl (ledal (Ologual yim olKls ((Glprds 5 (S laxe 1SS (Sl yaeld 09)5 (Silurpeds (68D Kidghy Y
(Jgio

Email: pourhassanzadeh@gmail.com @ 0000-0003-4604-743X
Ol Olagol (Oladuol i olSsly ((Gluyrs g (5ylome 01 c(gjlurpecs 09,8 jluiils Y

Email: a.shahivandi@aui.ac.ir @ 0000-0002-3901-3541




doodld oo g 43300 5 (10T) Lol Copl «(Al) soiuan
s eo il gl g sl (B > g 1S
| e Copte 5 odad dgme |y 52 (SN Ly b
0 ol nled L(Abunada et al., 2025: 1) X5l dige
b diadign (sl f>oly oy (S5 blsyl aiad o olis
Py glein] (gyglb aile Calisee slal ) (6500 (5)olls
al 2bib g e 5l S )bl Cypte s
&S (glasS 4 <(Woyo & Ukpabi, 2022: 258) 5] d434
sl il g ol b olyon dmoyy)lS g siadign (gglisd
b g o3l (2ol 33l 1y Sy Co o 5 (0955wl (Ul o
(bl s gals (S, ials sl plbdis e
Ziozias &) \S o SeS IS Copde 4 2L g STy
.(Anthopoulos, 2022
st Madign (Slajels oS 31 ol 5l ol b o
Cugi o oyl b dblie (gly awlwl (6 Saly 4 (sloanl 3
Sikandar et al., 2024;) Slodis Jodd (5y0d (Syglls
Aina et al., 2023; Apostu et al., 2022; Bansal et
al., 2017; Okonta & Vukovic, 2024; Fariniuk et al.,
2022; Sharifi et al., 2021; Tonmoy et al., 2020;
Zhou et al., 2021; Xiong et al., 2022; Zhu et al.,
O BB b g i oyl 0 it Clellaoe (45:8515.(2019
Gl (yed Sygll g diadign jad 2:Sug) 9 Olye el
Ml ogos slagz )l 5 b Jdo &l 3)Sgy 5 SIS i
5 il puol dag)slid 5l oolatwl g dilaiaign (slad)Ss,
SR gl 05 5+l e Aabon o S
Saliie zols &y pluSya aS Cawl il plosl agylyu pilys 5o
o ($58ly pols imehy Lol Gan el Cuwd
2 S Sl 05 ) Madgr i S g
Sladllas o (IS 34 5l Slyblses 5 ol ou b apalge
oS 2l oo Wl gl oo g jgpe 9 atej el ) oo
Slaslag £ 080 cpl 4y Bd pl b (6508 Slalllas (ST
O 3 oo Slalllae (&S lgizen Jidod g (59815 95
SxSoe b olsn b and o o ay ]y el ¢ Sllllas o3
ol calis & Oldllas oyl 38> oo g e ol
sl o5ue 9 5185 > Mooy Bl 5 1
Iy dise) &Bloyd (idgh E9290 nl (ourn mrep b
9 9290 Sy oo s sagSl olulis )y,

VF 20 Gl cpdoed 8yladds (o 89 (3l el 9 (S lore dugady dolilad
VYO Y VY deis O 685gnlis o] 03l a0 paanc Joeo 08y S gl el ydnoningd o Slacud s o 415y 60y B aiig oo

oo .
(oo Sl g atg £3589 42 Sl 28 0jgyel
a3l drgte |y Cupiy 00 ols gl sl 3 a8
4 Cal 03,8 (2SBS (2 gl 5 sl ol
Byo 53y 2 35505 3 Ml olSs S5l Jlo 3 o8 s
e glges lie 53 gl il 31 4y (6] ralS
4 Gylol (YA VF Y (e 5 6y LBI) ol 03,8 10y
8 48 355 o s nySoy o35S L 350, S ol
Sl il > 3529n Sl pe (Yl b b eblio
(Wardekker et al., 2020: 2) Cuwl (S ol
(bl el 1) ptaw cwd )l (608 Gslol
Chen) &S o iyl SYMS] 5 sl 5 o ey Bl
clin! bSed 5l S s Wb by (et al., 2025
el bSen oyl ST o S izl 1) Sy ¢ S
2 Sy SIS laes s aibl o i b s
ol 0U6S” loy S5 )0 i o i BB L g 263 agl Il
G A § Cunl ol iy jads Sy o a0 L5
SZEP et al., 2021:) sad Hlis (iiSTly Ol 4 Ly oo
ol 5 )55l b el b gl porio 251 (31
B o o bl Bipe s 5 b (sloosy
Slbgped 55 diadigh (650 Slazme dbxl ol b porde
o Mo > Niaiigny (sl ypcs Juol GBam |5 631
Sy il o Blas g plscillas] mopw Slogeis 4
(1CT) Glblsyl 5 Sledbl (6,58 ol jf diaisgn
5 6pSope b 1S o oolatnl (6 Copde Do 1y
sodls il 5 6ol o 1 (e alinign sy,
g oSl 5 odds ol (Syuinn (> g SleMbl «(gyei
29 Sgiier lid b ooty Gle Ol ki)
O8ly JBlis 4y 9 (65 e i Ol 4 ol ol ol
) Sow slacunisg 4 b pe (slacuwl g OISe
NS o S (St soga pl5 S5 s SO
.(Fariniuk et al., 2022: 3)

sl il b eblio sl e sl ool 3L
Aeb popie Cul 0dd om0l Sl 5y ey
Sl ol drgingge 3l cladle )3 dieben
sl (Esapour et al., 2023: 656) dgis z8lg (yladco
g dile adpie lagyld jl pSope b diedgn

MY



MY

VF 0 Gl cpmdzed 8ylosds oy 89 (3l et 9 (8 lore dugady dolilad

DOI: 10.22034/rau.2026.2064253.1218

Ry Synin 03> )3 S ) ol Jpab 5 SV ie Lol
93 Olojo (gomgune b Slodg: (650 (69l g dioibgn
o5b Jlasl 5 ((6ppis (6yslmlin g (Aiaisgn yoion 03lgalS
5 31 laodld oL 51 (VYO U YD o 3h Sley
290 Y YAF > 9> Og.l @L’ YW 6)913)-? u})b’-
E5050 b Lot 3o 5 (55,5 sliasl Gl L &Sl
o b Ol 5l g Bl (alS 550 VWY 4 lis (38
Slge lie g50 b o3l Garks g Slalllas 048> 5 5050
I on oolol g Gle e Bah Bl ladpe s
atliols EVlEa B 3] Ly 45 ol 397 Slin] (lgiona
Cél umlf L YA 4y 3859 C).)J ooy Egoe L)JPT
o 9 S Slgome Jelod oyl 31 O 51 e () JSC0)
5 s dalh soly o tagg 5 Cllae @ls 38

a0 ool M 5 laols o

o 3 Igise 9 2liee pold gy GBS by
Cowd & pogde 93 oyl Jold (S5 5l sy Syd 3k
2 St Syt Gl Sl gise slaapnly g ol
Alke gl CYlgw ol &l Kadigr (slayed piw
Ssleb )] ) diadign 1o lacud)b o 15 - 1)
oA 3 g b cospie SaMS dy Tlusl 9% oy

$65:5 )18 a9 )90 0] ) 4l oS 35 3525 055>

BT (g, ¥
bbd 4 5 (5308 g9 5 Bun bl p pole g,
—hog g Sy by B g (S (iegh 35
e (S (9, 31 (65 oy b Simgh ol )d .l los
5 UMD oy 4 o Oldlas ol sl Julos
Qs (6 ypcs d)skyb ok ) Moisgh s (Slacad )l
S gy slodls g SleMbl sl jglaie (pds sl oo

Scopus, Web of Science, ScienceDirect, SpringerLink : > )15 sl o8ls ol L )
i ple Sid R 5 ol Sos Sl gl aols ol L
YeYa L YD Jlo iz gilej o)l
5 5 ele Jgab 5 oYl 1 glsktil Oladliae £ g5 )
Ao cals oL 5l eas alolis adgl olafllae Eodge b ook 5 o 1S5 clalllas il
(n="YA$) ™ e
(n=0¥)
|
v
5 O3 Gyl 5l Slalllas g L2 o i Slallae olows
" oSz Y (n=v)
ﬁ; (n=1YY)
?]. s lgizma oy ol 5l lalllas (g Sl 2 ot i Slallas olass
s 1 (n=Y¥)
(n=2ar)
— ]
v
el g e Slalllae olows
(n=yvy4)

(PRISMA) Lojs 53 iS5 ol 3 lalllas i35 5 (6,8l 6 sl ) S



Gl o bl Bo g Slods (395 IS &0 4y i
Iy e 3l ol (lo Sty 5 Maivgn jos Lol

S Sl ¥

Mowigd phos ) .Y

1500 b a8 D s liisl o990 VAAS U diaiiogh oo o
Caodl (g3lxe (slab Cone VA g VAL 4B 5| SouolS
dud)si&é soeo (Vo) NFF (b)) Cll slodug
a =(ICT) Glblsy) § GleMbl gyl - bls)) cpg
Iy )l (0Ll 5 sloin] CYeoss VAR - dnd ;3 059
laojes ) Wlods uSate (gyeds sblia ;5 45 5,8 5
o3l 3)90 (oL (5wl polic cuSp @ gopl
(2l (uhasS Glapiune i )gd djguin Lile

VF 20 Gl cpdoed 8yladds (o 89 (3l el 9 (S lore dugady dolilad
VYO Y VY deis O 685gnlis o] 03l a0 paanc Joeo 08y S gl el ydnoningd o Slacud s o 415y 60y B aiig oo

Slllas slaaiin op ) pre )l SlaoMS 4 () Jadn pd
srppt el 0 o)) il s 5 (3488 £9090 L Lasiyo
L bz Oldlas wad o glis Slidss sladisiuw
sl 5 daon 10 3,505y 9 (e bLS ol 5050
2o (ol 4y (295 4 @Bly)> Sy o Sl o plol (40
sl ol isu 5 acs 1> Miedigr o oS Wiladl Cuwd
St Sl dgute 9 2Bl s g ST 5 (59l
sy & i 032yl 53 00 plol Olllas 55T 390 oo
2 dadgr o (ICT) Syl cleMbl (69l dus b
kol Jole b yaie g5 g lauslyy (gyai (5)lol <15
@l g lel ol Jalo dm Miabigr b 0
Sl g e Slosd gly (o) 390 328 Slojl
555 9l adign yos gt o lalllas 1yl 3 0 o)

Gig% Ay ) Jodo>

Bl

o Olgie

OIS 1 Siudngs
st Jlo g

st F I 5 & N5 on 25 0 3 31y S b o b3 5 (5pgmaplud] & (slanal 3 diodigm 55l o)
o 2 0zl Miadsgn (s gl 5 bl Uy 1 2l Ty o s s e 5 338 b ol Clyeis 2
S o Cagil Jamaann 0 JUS 31 la L o,

Nadign yoed (6y9lid (63l SKinlar
203 sl sl spemalisl 5
Canpdo (43500580 § (oouldl Sl s

Sikandar et
al., 2024

Sy dod ul)ul) OlS )0 oo LD . g Madigr Sl i giadgr o soly o Jluzus laylyl
sl 3900 9 )l 5 3b5 5 olasl 5 elain] oIl (slol 4 oo g Wlo3,S bl 4o o 53 VA-dugsS

Silodiaden 5 Gilo iz
gl Ll 38l o (6ypes Slons

Aina et al.,

4 b lp 1y 398 S wilgi oo bajgeds oo (clayold 5 Jluzmd Jgd Gy b il Sloss jo| (6540 51 G 5 Ui 13 o 2023
5 gt s &So )b e 1 Slelllas 3590
5 gl o iz balgy (Cunl Siaiboh b dxwg slaass 51 (S (el dgu0 45 Wlodls olis nasdly Canavera-

el gl Sgnte Sl SIS Ol 4]y dieogh o Ao les 0 b 29 on (e S 4 i (S

S giabign 5 §sll o dal)
2lil ygp0

Herrera et al.,
2022

Sl g Mg (slasacd (o 4y Aty 5 (538 Sigey Miadgn 10d g gl o Slaulio Lilod g 328

gl doy3 Ve a8 (gygbo dy ol Ladyo diaing o A5 5 dlal olod b (60 5yl 3, Ay |y (50

Sl o Canl amo Ol oyl 35 0y (Cannl (650 (SMiaiigr o oaimIOES &S ol sl b (g

2 O U5 e 53 (oot Jole s S iadin a5 )15 yad gl £ )3 oge (i iadon
ol b g aSo 51 bl g Cuoglio

gl LIS Miaingn (slanygis U]
gl ol St (5,0
SR

Apostu et al.,
2022

5 oobasdl (o pie—odles (lods 4 pwyiwd (dx Aiadgd b 5o adlse Hlon p» Cuwl 0dld Glis gl

Slods &y wytod adlge it VA=dg6S plp 5D (G (Gyglol b L;)bhu:lou)‘ chls (K —,_;.lo;:;‘l

5 ol Kinys — clamn] (sladdlse .Conl \‘\—:\3955,3|)g 23 3l 50 Spalob Sl y adlse 0335536

V=968 iyt 59 Sy 3o gl ) 51 ()35 g Corad blod s (s 5105 3 i oo — 0l
Ly )48

Foe slapasly g baddie oy
Srteb 5l el diabgn oo
tllao y0) VA-968" il 5o
(5lsis e

5 sUgnlis

&DJ‘}O»O)%
¥y

135 oo Dl (53l o e 13 (e g5l (6o it e SIS (Slo Limgls oyl 55 0k &) e

Sygo 4 oSy Ly 53 adlate 3,Sles 48 (5yob 4 sl Coglitto (g)I3lime g 0 Si5les oyl 53 gyl

1y Al g 4By yidy 55l 31 &8 WS o 0l s ) e (S5 Mg (5595 g Canl Ay 4 g (2l
S e oSl

2900l (6 30) dly 565 oy
ged t(lgizeo 5 415)) o Alogn
Oy VY ddhato @ jingy

Vel

WY



RN

VF 0 Gl cpmdzed 8ylosds oy 89 (3l et 9 (8 lore dugady dolilad

DOI: 10.22034/rau.2026.2064253.1218

30 (Y+7Y) 0K 5 Kilga (Ullah et al., 2025: 400)
iadigd CuogS ol |) diadigr o Calo Lol (3o
(S Niadigd (Yl Ngypds (diodigr e cieieh dlaidl
(Huang et al,, 2021) Ll> o Niaiig Sy>d g Jiaiogh
oo 003 1SS slial g adlze b bLS) 5 pizcen
Olgis € YN0 Jlw jd )logS 2509 bawgs  Jdo Madign
ol &l (Miaiogd yod piww 0Xilw S, Jden
St st S 30 (3 b e
Slazdl Y wiedser 23l Yl o S Lol Si
Ladigr bz F adigd S)pd Y adighd g
Soly (i oyl iedigr JleSs F g ciedogr (SN .0
S diodgh el o 4 9 )3 @ b (S35 bL3)|

.(Vinod Kumar, 2015; Vinod Kumar, 2020) 155 e

S8 59l Y f
lizo 4 (Resilion 3V aelS 5| 4135y (5ygl by olg
sy (Liao & Zhang, 2024: 2) (aJsl CJl> &y cuiSiby
9 L)) Cuols oy Caa cwdine ple ) L sl
Yuan) Cé,S dedia o (58 sSei ply 13 dlge Cuoglie
odlitwl (Yol Al porie cyl 45,51 (& Hu, 2023: 2
shol i Lol ooyls L g (wliiilyy  wdige lodl o
SIS s ©)glob 250 2(VAVY) Sidsa
Sy S5 Upde Gyplob aplss Lite Olgie 4 el
Olgie a1y 559l Kidgn .(Meerow et al., 2016: 40)
5 o ol ol (Ul 5 Botses )1k 51 )lne
lanex o 4yl ily) Olon Lo Jb (s )3 9 S
5 (Holling, 1973: 14) &S o iy (s (slajuiie b
oy iy alisee (sl gy & (pll edm 4 (il ¢
pole wilo ¢ Sliind (sladiwe] 5l (Slodyius il 15 5 Canl
o3latnl 390 (cwliisOly) g (it 595 (o
patae .(Bautista-Puig et al., 2022: 1) Cul ad)3 I,
lu &) i palls VA amd )5 (50 (32 Aobiys )3 (5ygll
i Sy 2Ulg5 4 (50 (69l (stead, 2013: 201
“lol g (Blbpg — elaal laaS plas g e
Sy Gl 5 Gloj lagslido > O saim JSas 3
L aglye 53 5 3y90 (SlnySlac & gy S L Lo
S A gy 5 5 b 55 OS] S,

bl ol g ) o g (WIFI) e (sbodSiats
ST oIl Glgie a0 ) (gl cgeddate (glavppis
Sloladl ly (SeS layll Glgie 4 9 (o plord]
Fariniuk et al., 2022:) 1u8)3 5 5 oges Slods g
3,5 a8 5,8 o)Ll ooVl & (lgs oo Jlio yobo 4y (2
clacslug;  (ICT) Glbls)l g SleMbl (g9l 4 sl
Lai & Cole.,) 5,5 oo JLoa 1) VA% and )0 (yyde (Sypd
VAAY Jlo 13 b cylsl (6ly diadngd yois pagao (20231 1
&S (s Sidgs (Moch & Wereda, 2020: 2) i jlauy
VAR Jlo 5> diadgn jol porde Chaps )b (sl sl
o) olel (g9 aiS 4 94 (Arun-1999) ol wwslsy
b s 5w aS Jb 5 ol OleMbl (549l 8 porio
Gl (o3le 50 (S CutsS (sl SIS 0B oyl
Sl S Syglosd BBl (regd 3 Yoo yualipes
Jb Lawg otign 3o 3l Sy oy o Hlallow
Cawl (654 Moyl Sy ¢ Bino dudS &y 1 dlpiiny
oy ool wile 093 Sl slacsluy) plos bl i o5
] (Dbl by (olSdgyb dagyie yal bahs s figs
e Slgi e 8 (Gpsbo b NS 0 42yl 5 S8, 555
S ()0 ol S (gloaig it |) 295
&S Jb pus oyl ) el i g S (Ghydebp )
o&isls Hldizes by o yiSTas &y Olgpis 4 |y Gloss
i) E9 S bgn S Olgis 4], Malign pls MIT
IS b s e (lnees ) o i o iy
Joleo = 15108 isn (] Clac! b awlds 118 - YL
N3Bley 5 s laplil alie = Mo g byjguis 320
Baran et) Cuwl o8li Coodo g il b gillas -
Sy 3 (6l B ale o b diaiver yoi L(al., 2022: 3
SleMbl (gy5ld lacaluy) 5 (sloinl- Sluil alo yu
Cogih 5 b il dlatedy3 oo o (ICT) Clbls)l 4
55 oS ) 3l 5Ll sy 5 S
(Caragliu et al., 2011) 54 oo oo |y Ol g
Aisee Byb 4 (Meadgd ) pogie (eST
ol Miaiogn (sloyecds 0gy g Sl 4B )8 (s 390
oo i sl i tiaigh s Sl o 55
pye diadigh Lo iaigh 4l blug Miadon 8 4

Dl63)S" olwlids Maiisgh CuogSs 5 Maidgh (SW) cAiodign



Slplesle wiabgn slaidl) Labgn o Al Lol
SeMbl Glbls)) ciodigr (65, (diadigr S)od cliodign
Siadsgh (g cAabgh ($52)a0by Aadisn (508 5
2L Copde by sk 4 S5 e (Wabigr CuaSl>
s Osis 4 iaign Claladl g bl a0 s bayes
Wy 3 b abge o laz) LM g pute sl A8 13
oo 3 5 5 S s 3 5 (Sl mS
B3l 3950 <Ol (> Al o )3 p9d S o0 Joe WL
5 b Ablss Corgo |y s Loy Coghl 3k 5l sl g
Sl 5o (B 5 b Ul Sl g Capdo 250 pow
B L gllasl mals g Copie (Kl 25wy 4 oS
.(Bansal et al., 2017) &S 0 pl)3 (598

S dnwgi 9 JolSS 5l sy KB deivgn el
sl 5 Sess 1 i ) S o it
piizn] b syl 5 o ol 5 gl o3
(Zhou et al., 2021: 3) Bgis (S prcis (&y5lml dguge sy

S S g g e (lsle Jl g sl 51
h e )il (5lodingg melliona jolo 4 Sl oo Sindiga
-3 Lcu)l Sy Lﬁ)si‘:)t’. P9|Jm S92 /ul & LSJLM»D LS])J.
s Colo sl )5 0l Jbo ) slagyglop Jgos
Sy |y ol g (oot Syzme (lagys b cdiedgn
Vi 53555 gl s Syonn 45 & el (3] A5 o
(Slealy > polic 45 9 o iy 451yl il i3
Ol mlue Cow 4 ()b (solaidl drwg L (golen
Slgi oo Cgd (6 yudy dy simino jlis o )| ¢ b yus j5 000
ol b 45 ety Uiy & o (B (5355 (35l
e\t dnsgi a8 o 4 s )| ) g (oolasdl Joos
i )3 &2 B 25 i JS> 08 & iy Wl
2 A8 SaS ) b g (3 (gyedi sasylon b
Kiadogh e Sy Col 1ouS oo ggiig o bl oyl

i o 958 &) 13 oyl 1 sy gl
abgh e deg S5 S5 B Y
Syly polis Aty parass 5 (Slua) S e Gl
AiSu deo |y s Syl ool s b Wlg e &S
Gy (e Mebigh fb Sy dag Cunl Gliedgw
2 Slp CadsS dgag 9 Canl (SigleiSS g (sole ol

VF 20 Gl cpdoed 8yladds (o 89 (3l el 9 (S lore dugady dolilad
VYO Y VY deis O 685gnlis o] 03l a0 paanc Joeo 08y S gl el ydnoningd o Slacud s o 415y 60y B aiig oo

31> o)Ll Wi oo dgdma |y oun] b Jab ks bl
S 5yolob SgewslS.(Meerow et al., 2016: 39)
s Sy Ll 65 05l Cgr oS Wl oo Mol Iy
2SI Slys i )3 1390 IS Mo Sy 3l dute 8l
b 3 d9e 5 RIS o ity < i g Sl i
Se5h S Sosis o 5 el Sl
by Cod aSlas ol 4 B opeb iz 3 (sl
&lodl (Godschalk, 2003) s Sl byl o 4lad
) xgleb (688 aSe 93 IS oo 4y 50 gl
(SegsSImsloal gl g wige 1S o iy
g bbb b (cde & CutSiby Olgie 4 cuiiay o
Spie SLh s 5 b gl & (e
Gl el s Sy QU1 5 ol 4y gwdine 5ygll
o 313 oyl b s Sealiys Lais 5 Mlus] g et
s Canglio g plSetal IS 3,Slos o 5,5l oy
by aSo bai> |y 35250 Cumg 9 U5 0 5 Caglyl )
el Lo Sl 6y oS ¢ sl 5 Ly
2S5 s Jlrlys (SselsSl- sl gl ol
Jio oyl ol 5 b jomo uid (S5 4 wl)lS" aladlore
1y kit Sl Jo (slarals s & st
IS s s 4 SigeS1-elozal gl
35 Olizrod § A8 Jood Nilg o ot S S 3,15 6Ll
$OSas Ll g 25 HB5le 2,50 ok g (Blojl

(Amegavi et al., 2024: 2) .S Laas 1) 55

98 9 £l 50 ool el (Al quyys VY

e Syl
Gl clien dlal 3l odzmn piaew SO Aodigr o
o3l (6)ol b Caumig K sl sl O 5l Ol e &S
Eyo90 oyl &S Gldixe ST (Nel & Nel, 2019) 58
Sl siedeiss aS” Wygh oyl closls )3 axdllac 390 |,
Banica et al.,) Juisu o d9u0 |y (Syolol cdiaivgn o
2020; Fariniuk et al., 2022; Zhu et al., 2019; Chan &
o (YY) Vg5 5 Jluily (glaslllas )5 .(Zhang, 2019
(e o po a3 ) 61500 dgia 5 (60 (Gilotiadgn
=) 4 (Y Jgde) lod)S ey s Ol 5l e 9 >
S b gl 5 Wbyl 3 (ST sty pleal o

\RVd



WY

VF 0 Gl cpmdzed 8ylosds oy 89 (3l et 9 (8 lore dugady dolilad
DOI: 10.22034/rau.2026.2064253.1218

(Bansal et al., 2017) (g4 ‘5)9]9413 2 Sliodigd yul .Y Jod>

Slxuo. Y

(SMogd (635 il g olad]

3y
ol

Sl 5 s (50 3 (658 o amd oo ISy ok )3 (g oSy g 03,88 dsss
sily blio Gus a3y gblio ond aslis Gl Cod gblio 5wy Colaa L) Cumes s dy

e o Sl g

Gy 4ebys 3l o3l b (6 yes ()5l <L)
03yid druogs 3y dildiedogn

el b s 5y ISe (Sl g0 Clogonss 3501 L g e (650 gl
Sl gl g Y sl sl 315k 5l 5 595 o S L Jobo 53 &8 Sl (slncs 5
95 g 3l slon Saogn (oS Loy ol Cuwd & Ol Syl i e Slods (40l

23 )5 5l oy g 3y e e lod 5 o Oy Jd 5 D Syl g i el

Liadigr Sl dawgs

SN
It

S it By i (St yabad Koo (S|l 51 (655 0y b diaior B g Joo
s 53l (S0l (g5 o9l b indign S5 gy (Slorpiins iy el S
D4 oo e g 2)S b (gl jlasl gals o el ) (Sl rals Eely g adis by b,

Ao & 5 Joo 3l olizul b (gyel b dgupo

Sloss 1Sy slagley cdiaiad (sl yais 3l ookl b oy (530,18 Lol 50358 (6 5y doliys
Ol yiod ClilB g loss @) sblio 4 ey (oKl 5 (wilhyol o ol slosise (5l ]
de3n ol ] )bl (sl pled 4 b sl )52 U5 5

5935555 sl (6l sl Closs

Lasgd

e o

(it I L)y oges il o3l 5 JB 3 Jo Class sinign S5 5 Joo eslacsyl
S o w3 1y 385 0oy )3 abio s lles  Sinlon 5 LL)

Sadsgr Olbls)l

ol b aS )15 1) (odiadion 3l 08 in b S a8 wimd oo it s o (sliavgd () (b Jus
ol 1,8 ool 3y50 L 3l (65 SKitng slacsl il a1, L Olgiee CailB ol 5l

Ladogd 0 (Sl o 5 liaivgn &)l (5l03)Sg,

Sl g o G 45 S el Vpann g o claojy) (e laliglo il LD 5]
S oo (S S sl byl ) den S Olgie 4 4815 oo Oty pldod 3y

9 d))ll ):A) RERCS) CAL.O )l o3&l l; 6)51‘-’[’ dgu0
S lacanig d o (13,8 A

Sl Slg e gyl ylasl 3)lse 15 pizrod 5 B3 o RIS ]y S i) ciaiign 8 5 o 4
Al dudo loan 455 (b yranno Colun

Gy O ) ool g diairgn J& 5 oo aSuid <)
455 (Sl <)l sl Copte pKindg) Hlain

Bt

SleMbl (yalid Caluy 5l Wlg oo axald S Souw 3 G 03088 illa &y )0 ciadign (sbaypis
)1y ciliseo oges (sla jisu cp o8 SleMbl S aiS eoliul (Lod slacud)ls o x g 0y
e (105 ol yors 40l (laaSids b pinn (659095 (3 o0l b > S o Sinlon g3y 0 YU

P jlaia (sl Siaisgn Olbls)l | (655 oy
ul)lobu ).3‘){ 9 LS.)LQ" 9

S Ao g8 g3 (lgyeis Co ST 4y Wlgs o

) el gl iadog jad C8 L 1S o Slaidig Lo

i g G55 S e S
Lz Sbrog)S Miadign 1ol dawg @i Sl @i B Y
By 02 lacusbye U350 5la5 3 ) gy > 4B
g 03l (M Ll Copl i S8 Wiy Slanl ¢ly |,
g (£l s us SleMbl (6,5l ailio (5o
de8c yskaie 4y 1y oloe s 5 sl IS (g calo pu
Colan oobast] o bl o5 g plie s S
Gk 3y Cllas 50 2013 2365 «Calgd 5 g S
s9n2 Sl Amgp g Eyglp (sl DIl sl o3yl
SWsle @555 53l com S5 3l byl Cawd 4 ¢Sl D0
SleSye Sy 5 WS o S Gyt Cupmex Syl o
S ) NS oo o0l)d Siadign (slyad &lyglys dmugs Sl

oSy b il (SPeSS Gl i S olx
Olgie s LSy g (S 31 )3 |y (Lputny i oS
L) 2 (gl Ll Al o cdindign b Cols piiyd
Gk 3l pa> 50> (9 LIS 3k gl S S olex
S8 Syl 4 sl Syt Glgis 4y SleMbl caluy;
Olgie & (K0 (Sow 3l AiSu D CudMS 4 il
Sy ctadsn 1oids jlugils pre gl an S
39042 b S sls Soclled ) (6 nen oy oy A5 oo
ol Bl b 2 (olass] (a5l e 270,
oo Jb > Slaigyiss iy ais dgue ) 295
S by woolanl elan] bls) sbel cely
b ablio (sl gl (Ul 5 00 siadign (slayed Sl
ool oy 2 Canlodls tal38] s, il g S,



Sl dgute g B o) 5> Wl oo Siadigh jos &S
Olgie Cod (S (ostdo jorlo 4y oo ciles ol (6500
55 & sl 0y 5] elb s 3 (Gl Moo o
olis B b g Olgis ol Cod Gbogle 5 bt
g adlge wl)) 2505, 93 oyl Syuiie Sla Sy e 9
o 3 S ol 0133,8 &l yinl, st g Sy sl
2 ol 0l B (VYY) Ly g gpsS Lawgs by Jde
5 95 ) A= ugeS Wz p a8 L a8 (Y US) Jako
5 Sty el x50 gl ol (Shig slaz el
spe J> )il 5 bl ol de c b (S
Oy oy 1S 2 oo Mg e ol Jale bejor a
5 P30 «5y9kd kol oo g o) o )3 Niodign jols oS
GBSl 5 ) el g <)) o sy

VF 20 Gl cpdoed 8yladds (o 89 (3l el 9 (S lore dugady dolilad

VYO Y VY deis O 685gnlis o] 03l a0 paanc Joeo 08y S gl el ydnoningd o Slacud s o 415y 60y B aiig oo

%0 5 4 ol oaladl iy 5 3ol g dgate S
2 G gl dang B als dmlos pals'], 8 ¢43
ol oyl 2 3 Ltl33l oy 5 sloinl ccsalasdl sl
) el gl iadogn jad Sl ipiS o Slatiig Lo
(Zhou et al., 2021: 4) sy o denke 2395 Sl (B2 yb 5]
wrolBuy 5 Sldllas plw 4 (F Joaon o adldl o
s (59l 5> (Shioingd s 4y oS ol oo Azl
lazl> oL

Nagh pe SOl 9 e (wyy ¥ ¥

sl
Lgn (owyp Ao ,d b jimgh g Slallae (gdlig) 4>
B g Syt Gyglol g Maigd o 3,505 93 Olee

LS)‘@("" d)siub s'-LQJ)I 2 W}Q ).Q(.u (-)AA.Q-’ uycl)» L;Lmlf.\;b 9 C.JL)JQJ Y Jab

o5/ 4yl

OB N9/ b Xiaawy 9

S o S (gl

£330 5 (S cCunnjlare dlamdl ( Sy (Sl dlar 3l diabier (slayeis (63,Sos (lrojes b diabier b slayldley sUlje
56 bl ) (ool a4y Sl e o8 3135 oo ke 1)y (63)5 &) pazeio (Sl g bn Sy Jlj8leys y 5 0352 o

Okonta & Vukovic, 2024

Jlo gy jmalS 1) o b Jlas falge 5,38 )ul) o8l Olyss 5y o BB ol &y Wl o dmols 13 Miaiigr (6)olid pleal
@y gals]) )3 Ll wase dgee ) 551 Cpgoe WP Mabg (698 5 o WD oo (i S (o (ogn dalyy 8]
Sl Candie Cunnjlarso o Glusl (S5

Sikandar et al., 2024

S5 gl (g MB ol s g oIS ool elanl (g oo 5 il ozl a5 Jlord 5,95 ple]
WS o denta |y lases

Alhassan et al., 2024

353 (S o) 5 o) i dgue bl & gl sl 1) 253 Cudylo Wil o yeds iabgn slags)glid o Sl o8 Gipds b
A8 ool (853550 5 pael) S (gyas Oleds g aimd 38l

Aina et al., 2023

hssisge s 5 ol sl 3l 6yt OIS Culos 5 (i) a0y o JUS 3 (e (gl g sty sy (8,5 i )3
25le it g9y 1 b b o 4 (loduzmn slaille o 0 S5 oo Cmizead Sytin dog oyl B dawg (Syad (Sllasoe dga0 <l
S S8 oliad g (ool g eloun] o oo (gla gy consl

Fariniuk et al., 2022

S5 gy b ablis § Cople )3 g B smlsy <o Seilosil g (10T) Ll 5yt Alo Mg s (slosyslid

Tonmoy et al., 2020

. - ) Apostu et al., 2022
ool o 15 g S 3l

L5 e (RSB e 4]y Lelazn] (6l Bl o Jiaiion (sloyois drwg Zhouetal., 2021

o ol Sbssl Jlie jobo 4y camd il 3311y Ll o ol 53 (g3lwodlel 5 (630,00 (Ul S5 oo Siaived o slag s 53 (635 aslo puo
B o5 ot |y oot 5 4 25T5 a3 (331 (650 SlagSl e sl ]y Loyt el g oo sioion Sl
Slods pol s 31 by S8l 4y 1)yl oz Y] S Sl (2iSy (sla ise 3 18] gm0 b by JBlas a1y ugpg
3 &) (50 Sllas (iluaing (sl oo Joly 5 187 Lols (liebsl sl

Sharifi et al., 2021

e 5 SIS sl lin g Slgo 213 6ol 8 prbans sl ol (sinivgm (Sl )15 (530 S5l 2 > St il (sign

Zhu et al., 2019
el J1y55 37 (Vb Sl 3] 0 gl o3 G103 g g0 S B0 43 002 oy 31 g (s B SYMS] il 5> Canglio 61,




ARRY

VF 0 Gl cpmdzed 8ylosds oy 89 (3l et 9 (8 lore dugady dolilad

DOI: 10.22034/rau.2026.2064253.1218

bas (5) g il zals Gloy Jobo ;0 CYMs] &S (65l 4
Sloslw M 5 09Me &S mlio (5,8 5 Conlis g
O bl B )15 pyee 5o 3 desls (36 4 3l
g hlio ol b abaly )3 Gl 5 o Copde
ol (g g pladllas] (pizen g Slioo balyh Co e
353 Oizmen dbaly ) D9l o0 uSate @lgo cul 53 p3Y
Syl 51 oolawl calises (sl yisw o (il LSS 4
a1 g (adylo 90 lblyl jo iy sy 3lxl) Wi
Copto slaanld o Glugd Glwdiclly laSy>e
SleMbl Jols ggp porde cpl )3 Cusl dgzcn 35 (6 y0c
9 0S8 o Copdo &S SluS yw dlesel g Codlads ol 38l 4
A yoxie g S o S S oo (S5 Ol o] a8 SLuS
o) 5500 a9 e NS b 395 43 (g5l Db
2 0l ol sl ol Spse 1alS & Sl 5l ol 5
90 (2l 3 250 )18 £ B 390 oo (Slajs (3hate
o0l 5959148 315 | Sty (6315 oo (sl Ll 4y pled)]
Cauwlgs)d B 0iiS o Agi (63008 sl 9 1S 3)l> (6528
L')?.l wmlf (_51).3 O:)isb ECERN 45])] l) (PHE Slods
5 OleMbl (6y5lid 3l oalanwl ) salanwl &8>  wlySoy
Slaladl oyl g Jlozod syl 54k 51 (ICT) b))
215 s 4 1 ol Lyl 5 ol g e

)
s AL B

‘ ™
sl Cohl 5 coli A s
N )
Banise b 2y b5 5ol o
o an =
‘ L :
a
2 )
U 3 3
— .i‘; p!
- E)
3
‘: ’: 0
M )
(S 4 c285L) ot o

Sadiots NP

I o g Nimdogd 3oy (sogdie Sl ¥ S
(Fariniuk et al., 2022)

i

G2 L TSI

(LRl o p el 431>) (Sl albs)
’ . &

yas .

(u.&l:...T)
.(Quintero & Sharifi, 2022) gl diaisgd yi Jdo ¥ JSi

bk
(bio 9 Obo)

S92 g 035 (5Bl £ 55 5 abik bl ol )l
S o S s S gl

porde (10,5 Ao by 35 (VYY) o) Ken g Souis)ld
Sygld ) oslimal (Lol Sy Jlex 5> dedgr o
5 615 Ly ¢ ladl dglopus (ICT) Slbls)) 5 LML
Sy b el Vo 5 )3 9 (slgpe - (s pe by
Siadsgn yoes (lyr (Juko ] 5 g 42 gl sl sl
5 Sodigh 2y (sogie Slblgh Olie ol
(Y JS) wlaslsyy (()9igb)13(5;

o)Ll )90 (e Olgiee Mgl oY JSB) yS3e Ja >
sl Sty b o osas 4 ICT §loslizu 48 5,8
ol sl Lo (6 pp gl olorel (s 3l 0,90 (238
b ool )Sopg 22l 9 395 sl by (giludine b w8
o g Uiy 3 5 ool il 531 stn sy CorlB S5
g9 gl anls ol &5 mosls (in 3pS o0 &g
Py S o &g D9l oo o5 gyall )5 SNl 4 S oo
b JH] S9dn o0 o g 03) oS S g (055l 5
Jole 4 5905 o oanlin L3l 090 s (6yiie sy
oS el Lagiye (65l (sl oo b Logione  Slus] o puo
Lol sl (5booslol () 13l Sty 231 Cloldl o,
e Sysls Syl (2) «5)lSad 4 3155 (&) (e



lee (o Ygde 9 (933l

(YY) h)Ker 5 Soguis lawgs osis &)l gzl
e allge b 655 oS 3l e Eaoge il owyp
g el (S5 (S0 ey (LlgyeSe (dn) diedgn
cdnol> g dlaidl cold) 5 Codw i Hlox 50 (Cum) lauzes
R 4 sl g Spuy g S Clog g bl
5 ol osmly ol ) (0 JS8) w8 o S gl
b sl 8 it winign s locsil
a5 Lyt 3 L3 L 515 gl e S 45
s oS o 43 oS a oily 1S ablio 1,18 (clogais
2l 3 Caagliio )3 Miaiogh yoe (1) (it 3,983 ¢yl
Zoyis & deldl 1> WS o oyd 18 SYMB) g SIS e
oy ol clize slal 5 3)S09) 93 ol o bL))
) 035 513, w0 )
(S, 45 Am3 o i ol3) g oDl e 1018, g CanVhas _
NS o 0.3)9])3 Iy g yees (owoliol Sajlo d> a4 b oo
Cedl g Gl 3l (S bl g poie Jlnil 5 Culune
Sy9Ld 3l ool b Miadign (S 09 o (asuive (il
dos o) 41 <o lagyelis plo b Blblyl 5 Sl
Sl o Shg oAiiS uSixio § A5 0 S8 a5
2 Caoglie i 2 (e as «( So)liSe wsle (5

VF 20 Gl cpdoed 8yladds (o 89 (3l el 9 (S lore dugady dolilad
VYO Y VY deis O 685gnlis o] 03l a0 paanc Joeo 08y S gl el ydnoningd o Slacud s o 415y 60y B aiig oo

Wy Cope | (k2B jsb 4 &5 olaas pled
&S Cilises (Sl iy s pledl e did)S a5 1> Miws
«Syzd oyl (Olodd) wimd o S 1y (60 Copio
Sl bl by el (o 5 Spgel el (So
(Fariniuk et al., 2022) Cul (5555
Labigr yois Sy pez)ly (VF ) OhlSen 5 (0,8
4 litod sl ) 4l oamlen Olsis ot gl
b syl ol (¥ JS) Sols &) (5lb Aebgn e
ooy s0dS 15w Jlaa gz siunyy 9,S0g) 5l oolazul
O |y gl diadbon pd 4 (olitusd prame oS wled oo
3 Al yo IS )30 &S sl g ey gl g IS o
b Jole Jols Ol gl (93,5 00 51,8 Miaiiogn o
Copde dal lo anb 5 e iy wly g
€559 3 538 Pl cpgd Jlow il o byl 9 (SojelesS
5 o> ot Jold &5 (908 dales o e 1) M
b ll by IS pgus Jlgu D9 o0 SIS 31y
Sl gl sl gy Jolis & (T35 00 1y
0Ll pylear g Coles 53 9 Cansl byl 9 3900 ¢ Slomwlieo
>hb bk Syidie cla Shg 5l S plaS slo o 485l
Skl Jols Syt (Sips VY Jols o eols & (Sag
Gllaxs] (g0l )8 g9 NS 5y Kan (25T (s
Ui 9 (el (Sl (39 S1eSid (Jos Sal sy

Siges

=
20 Sl Sy Pl ¥

$3,5 g

bt

&lo

Wi gh g -
29700 Waoigh sl

23790 el Y

g cullad

Al a8 5

505 00 518 diadion
P

3 Goledds qgysy a0liy g

s b

<
55l Cupae yl gl 4

&
N
LS oy 5l 6 gl
05 s Jlosy

OVF e GhSen g (o 3) gl diadign ped 4 ol gl sk a2 )LSh Cgyle ¥ S



YWY

VF 0 Gl cpmdzed 8ylosds oy 89 (3l et 9 (8 lore dugady dolilad

DOI: 10.22034/rau.2026.2064253.1218

oldy 9 dxol> 9 Slaid!
Sl Gy ] Jilime Sl g rem e
frite JUztl y ctne @ sl ol e
Allsliesl g G enes Clles 0 A b ol e
S sle
L
-~ . .
905> ) Slasdf
b sls eslse N AL K ie
s DA e &usls s
S sl ® S
Nl Sl @ e e bl @
€ S5 58l &l
):S‘W)s gg;.{lg}s)b [p’o;:..,-/b;}i
o A5 = ST o) Gt IS~ 2 .
f-h sl L .‘H’JJ‘
$hel,l8 gy PR S8

S8 oS> § e SFlplg sy |
ﬁa’-_,.épﬁ&ﬁﬁﬂjﬂ\%' Fe Sy g Ty ple®
P R ) il 5 Olaiis3®
Tl el LS g g el e
el S | S s
. B
. . e
dxol> o duoo & oo
Ry P b slscslie g0l g ol n5e
SisAl Bl e ellS Jis fom @
o yeni @ Sl sl i e ke S e
= i Sl (5 5
Soias] (5 5 #»;J{‘sy oo
o e s
Sz Sl 8 b Cillas
. T S pd Sl
G Gl s b ‘g
Skl l8 Er g5l Sl 8

(Xiong et al., 2022) (¢4 (5 )l g Lioivgd pais oy byl 0 S

b Shodngn S0 0050 )3 1y pglobi s Sy (Sg38
3 Ml (5158 el S o (512t 3. 3
ol ol D9 o Bie (6l sl (bl Cloas 5 (bl
‘LS’?)Sl o s ;f&?wl = )9lul.: ).Q{w Jyo‘ & l) u]
ool 2 8l o Sl tol 5 (6 ey 1S3l g 5 0y —
Syl g Melg Olai6d o Cu e g (St Jlomo dus
Sy s o )8 Coglyl 3 1) (elosrl 5 (ogas Sloss
s Q13 9 Ol &y (punyind g 1iS0 S9u0 ) ot g
) caolio Gloladl Wiy aoylojlw g paye B AiS™ Jupus |,
513 55yl b N JgpaSn a2f aim o]
Cuol lagye oy ‘5.\{1)& g lae ol ((oS)line)

.(Xiong et al., 2022)

Wbl Lo g ases .0
Ladghr 0 W)l g JiE p S)ed b pols Jiagh
$98ly 9 Julod b 51 o (59l ol dgne g &) )

) s g plSontal o Sig38l M) s

Colos 5 (20 Cugh 4 drsly g dlaidl taxcls g sbaiBl _
ale GO39 rpd 3 g (eleinl Cutal 5 S Jlise
b ttedrgn slaidl (S, ) 5l bl claasdg 5 o
sl gy Ol pipillas] Wlgls 4,
Vlgiee bl ol 250 pasiie opt g Jpd Ll
S g 3 bl w5 g pdy byl (o8 egtie
poadlelalo (6550b a4y bled ol Niaibgn dnol> (sla g
o9es (SN 53 p3e CSlie g SN g piytllas]
oS o6 pipcillan] (£l & 218 Niabgh dnls o
ol oy 3 S 5 55 e ey p\Sczal
St Slods 5 Bpstupm (S ke Glodd g iy —
2 ESE el pasls 4w b Olgie |y et
5 Gl lass pols (S5 opdy capml 9 s (ope
b b (S35 L3I 455,87 byl el S g S L)
S iadigr lasxe (Gl Al Madigr Sy>d 5 Madigr
Cupde b Canl milio Sl Copde b)) sl yaslis
ol S5 el Gl slacsluyy g gual)ls Culae
£55 cdiabgh Lasms 45 130 Ot b e 3 oyel
§ Sy il Cels (Gl (Sl s plSoni



b sliadigr ) 5 Wlawsly by (Y411) o) Ken
O )l 9 ot bl SYMST 5> Caglia gl
Sl 3]yl (realo ol 13,55l g 9o 3l 9o 0 03
(V3] (woloagiol 9 (wbjgny cizeod Sl J1y95 0 (VL
@255l (g5 cmlio 03 (bigal g 0> b9l 23
Wlo (oladacs dauo b g ooy il 38l 1) Sy oo g
a bk g Sly (Sl s als (S, jrals
S o SaS IS e
&S Cuwol > Glis puizmed yols ibehy aulo
R I a3 Slllas g cangy lacdyiy
Mebigh ol wheo 5 Sl g (60 pgll 2 Nimiogn
CoS (pg (oosrde sl 4 pie dayed (pslo ol )
ol odds p3) glaJlo )3 (glob diaivgn iy Olgie
ool s ol sl 0125 &6 poge ) 5 (15356 51
3 0l plodl g Slalllao )0 yols gl sl BISGS
Rl 135 iy 5 365 ) dyer poge oyl i se dine oyl
bl oyt & 5 ool ol psrie Ko ol diadgn
5 (ICT) Slbls) s SleMbl gysld 5 oslizal | a8 3yl
2259, 9 Madgn (Sl (g Slasglo® S
bl g ablie ((S3lel g r Sy (LUl tdyy e
3 i it L 1y Cilises (sl jills 5 CNgs |
oo 5l om (2bib g Shbbre plp 3 (Vb ol cllls
Wbl oo g5 E3lg> 5
Nagh i balad 35 oAbl 5 b Jas 055
S &yl digey (il y3 03 Wlj] o)l 9 LS
55 hol claailge g sl oy b)) oy n L g IS
~ 5 ol e iy LS (YY) ity 5 gy
i3l 5 Sleslom 53l 9 el - Sl (535S
Cedylo (bl g s weby n S Syl (Lol
Oygo (o 3o QL] Bl 5 (obil Cebld ol
(SIPFSS =B ol Jale g dine) duw )d Sioogn 0 oS
sl s 515 cngo Slojlum0lgs 5 slozn] - L
£5 5 bl CallB ol b il S 5 3y

VF 20 Gl cpdoed 8yladds (o 89 (3l el 9 (S lore dugady dolilad
VYO Y VY deis O 685gnlis o] 03l a0 paanc Joeo 08y S gl el ydnoningd o Slacud s o 415y 60y B aiig oo

Sl Cag )3 GulS (Syme Dlyis 4 Wlgi oo Siaiige
Sl 1> s (68l LS 1 sl (g ypd
Syl g aeil il dag)olid 3l (615 )00 5 (Shiadign
$obaidl o clain] (Jaoxe sl bl g gl ply
Sladlas odes )f)o., Cewl 03l ol @L; .J&fun r"'a’])é l)
SPI9SS 5 (69l dmy 4y glare aiej (il 5 0l plox]
Olis (Y+VF) OlKed g pued] andllae ol Jlio jobo 4
Oleidl a5 Jluswd (6yslid pledl o5 canl o0ld
dgec |y e (5l 0b 9 (Gyglol (kg BB gk
oyLil 30 (Yo ) h)Ken g (Sg0i58 dalllas jd sy oo
Lol oyl aile diadvgn s (Slagolid oS Cuwl ol
Copto 2§ HB il ol Syl 5 (0T)
250 (YoVF) K 5 0w 0510 gl b ablis 4
Lol ks 51 sslails ASTE 5,5 oo 0 p3 |y Conno b nes
53 o8l s 5 5B o & o ple)
Tl cpizmed amd LEalS ]y ol Wi jlas Jelge ¢ 3135
byl ol ools Glas (Y-VY) oh)Ken o bl asllas
5 Nadigr SOl b sliedgr sla Joly o Jluswd
P V=0968 (65 Ao il Lidls > ege (i .
sl lacld Lol 4 oo 5 Llod)S L)l aSlo yois
).) Llodds ).Q(u} Lg)s]ul.’ .)W 9 sw)‘ 9 (j)b) 9 LSJLA»BI 9
aS ey Hledl 55 (Y2 VY) Oy o (o i Lol cypod
I s Syl g5 o diaiognn (Sl 9l 43 g v ol 3]
STy s yil38l (gpSden oSl oy sy |,
Bl 4l ogpg Eord S s |) @Bgods 9 4l
S Sl udSy S iy 3l 310 g% 4y b Sy
Slods 2ol 5l by JBlas &y 1y pols 0 pumy CYMS
Silwdirs ly oo soly g 08 Jols Glueb] bl
oy 0gMe 35 Sl Oldllas .ad all)) (6 yed Sldas
el 5 sl Jdse 15 &, (SesgiSS 5 s Jele
99) sl o)Li)l LS)'Q:“‘ (_5)9";—*1) slﬁ)l 2 Wyn ).Q(w

VWY



VYWY

VF 0 Gl cpmdzed 8ylosds oy 89 (3l et 9 (8 lore dugady dolilad

DOI: 10.22034/rau.2026.2064253.1218

d”"yb' Sl b &) 5o (eadS” i < pgp (slacsyglid
oy S ypdacal LalS o Solel 3gu00 OSal § 3,15 (g pps
ly oo bl b oo (6) 85k (ytal38) g oLk ailyé )
50 48 WS o ST sl s il b il o w2,
Slopon 455 b o8 33 3015 o 5 ik S 38 o
&Sy g0l o b o635 5 Sloin ] Sluil (slaoys>
odls JS»; l) )9];,»\3 oo o u9>)l> ©)g> dw Q{l le;u
2l 50 e 50 gl ol Sl 4
Oigh pgd Jlgw 4 by > o> ibghy (claasdly
g Egg0 Jo]yun a5 Cawl 0l u.)LuLw: )9 L)"l 5
391 o 5 w0k yadeiin BISS (gl by lallas
S35 g lyglid dmy oy gy 35505 5 AT il
gl dgme g )] ) Lol (B8 )y g Madigd o
590 wpee 5 ol Jole 93 s aie) oyl )0 .l 039y (S
sdem ool g (ol — Sl Jole (i dindign jos
Slallao 3gis g0 dlggdin Liwly pl 1> ol o s ldyy 1S
eslan sl Lole i o smtin (63,Sas, 3551 L o]
g Slgld Jole LS )0 1) diadgn jods (b pde-(odles g
R pordo B ALS cwyp (630 (Sygll &) 5D (65eiS
ooy Ol (2Blgdlal g (e Srels gty 5l Aiadign
Shogle g e 039 (S 4 baje pgd S0 238
kol Jolse o bl Byo 5 S &g o oyl 3005
a3 g0 0l |y jglb yod (sl Shag b diaingn yoo slasl
ol gaw )3 5 (Juati s 5 gels Sygo 4 LS 4l
3l asly o i S (oo bty sl 0t plied
e Comse 93 o b 4 Ol 3 45 gl diaign s
53l (olad )3 qalr Cpo 4 50 gl g ioiige
o > Jwali 4 bL3) ol (e g Comne 90 0 (sla Shg
1 g o (wlua] bl odds axslay da yaslis o boylno
9 eolr Jdo S dnngi 4y ol Sla gy 35l 0 Aoy
h Jse ol 5 aslan ol daigs ol 3] jgomapasls
Gl sl a3l g slol o ol o oyl 5l sy b
P 5 538> Cgod |y (Sypd S5l g (Shiaisgn

S o S8 s S gl g 42 g 00 (5Bl
Siges g 010 )l jglob Aadign 1o ol
G &S Canl 0 o Laseiin 30 (Y2 YY) ) 4
(S ey CuaS e () diadigh jo ol adlge il
s ol 4z o 53 (g Loun 5 slal (S
oy § Sty lods 5 Wbt cdnsls 5 dlasil (ol
S oSS (60 (5ygll dgu00 9 5] s sl
e o Saip)b Lo ok &l Jdo 5 opaizeend
s dingh b ol S sl o bl 35 (Y1)
sl alo s (ICT) o) o ML (5,5l 5l 5l
skl (Sig 00 b lgped - (e bl 9 o3l Ll

ol 0 (e s 0

S5 i S
Jsl Jlges 42 gooly o Clgiee el glis olal
odgn s SBCB g 4B SUl y (ee (hegh
s &S D03 (b Sl B (6y0d (Sl sl 4o
i g3 i (0 SaCdilo oy Jouiliy dlaly 4y siesga
5 bl ply 3 by (55l g 5 5 )3 (ol
e 5 Jiaign 5ol Slaud)l ) (55 000 b i35 L
o 55515 5 Lol 5 oolinal 0390518 5 B sl
(10T) Ll Copl (Al) eguae (igr Milo dxdyinn
Cabyls e 5 e Siloysii] diadign clacsly,
sl @ ]y ol 5 Shiblse ) g gl
LS Cunid) 3 (S glis (rimen pdn Sgete SpRoir
lyboleo b allis s Uy s 6,5l (YL Conntl 4y dg
oad ploxl Clalllae 5 &5 (g 3)509) 93 ol (35 LD
ol 00 03 pb gl diaivgn i Clgie Cod (S
2 Ik 5 gl iaben (50 dng jloate) Mo
oy 3,54y ol Al S 5 oz loatl L agalse
255 S5l 051 5 ] Capr yoes S8 sl pribo
a5 dtegn pols SISl gl ool b g Sl bolsea il )3
hiadsgn ol il o (ICT) Slblsy) 5 el gyglis
o5t Sognle 5 b Jde Judod olul a8 0 S5
s &S Gl 0l aseine (Cpiinn Slalllae (> oniodd])|
SIPFSIE oy D ) 3 i oy Mebigr
3 xS (ol pw lgis 4 gyl Cusl 038 Lol



VF 20 Gl cpdoed 8yladds (o 89 (3l el 9 (S lore dugady dolilad

VYO Y VY deis O 685gnlis o] 03l a0 paanc Joeo 08y S gl el ydnoningd o Slacud s o 415y 60y B aiig oo

gl ] 3,80 b 030 e ) JBIS s (Sl (il VF4Y) (Bdao ( saguans 1w 0dlidous 13 o (5Ll
AP=Y R (AR) YA o i ytoliy 5 Ly

VD cLaomo (£l 5 Lt lggs) e cdalllas 3y50) gty (£ o) 5 Miabon s _lind alay Lo (VF+¥) des] 5l
A=V ()

\c\—.}ﬁ?f).g‘).g FRRESY ‘5)51;.:[3 ;L'O:f)l 2 Mgl y0l S50 L;Lmu»b;5 l.am.oJ;a Y {(VF-Y) Oy oo ‘D‘D‘}W)% Ao 4‘5.)49.«@\“
FVV=YOV (W) ¥ e oppd Sy doliy (slfiis (slo ying s (3o i 16350 anlllao)

53550 Wy (s VY adlaie 1 gy wges ((lgie g dugy) o Aieiigd jolol Sy Asly 465 s (VFe ) Slole dl3e (i)
Oy ol&ild Loy sl yim pusdy e 63l s 000N (il g

e O sS85 p5lol akong jacs (650 5508 2 (el (1 YR9) sl g by e ol slobs e (o8
FA-DD (¥) VO (ilwpgid 9 (sylazo :luj slopin

Abunada, Z., Dawoud, O., & Kiymaz, G. (2025). Sustainability, resilience, and smartness: A novel city characterization
approach using ZOG-diagram. Journal of Cleaner Production, 496, 145080.

Aina, Y. A., Abubakar, I. R., Almulhim, A. I., Dano, U. L., Tilaki, M. J. M., & Dawood, S. R. S. (2023). Digitalization and
smartification of urban services to enhance urban resilience in the Post-Pandemic era: the case of the pilgrimage
city of Makkah. Smart Cities, 6 (4), 1973-1995.

Alhassan, M., Alkhawaldeh, A., Betoush, N., Sawalha, A., Amaireh, L., & Onaizi, A. (2024). Harmonizing smart tech-
nologies with building resilience and sustainable built environment systems. Results in Engineering, 22, 102158.

Amegavi, G. B., Nursey-Bray, M., & Suh, J. (2024). Exploring the realities of urban resilience: Practitioners’ perspec-
tives. International Journal of Disaster Risk Reduction, 104313.

Apostu, S. A., Vasile, V., Vasile, R., & Rosak-Szyrocka, J. (2022). Do smart cities represent the key to urban resilience?
Rethinking Urban resilience. International Journal of Environmental Research and Public Health/International
Journal of Environmental Research and Public Health, 19 (22), 15410.

Banica, A., Eva, M., Corodescu-Rosca, E., Ibdnescu, B., Opria, A., & Pascariu, G. C. (2020). Towards smart (er) resil-
ient cities. Evidences from Romanian urban areas. Geografie. SborniK CEské Geografické Spole¢Nosti, 125 (4),
397-422.

Bansal, N., Mukherjee, M., & Gairola, A. (2017). Smart cities and disaster resilience. In Springer transactions in civil and
environmental engineering, 2017, 109-122.

Baran, M., Ktos, M., Chodorek, M., & Marchlewska-Patyk, K. (2022). The Resilient Smart City Model-Proposal for Pol-
ish Cities. Energies, 15 (5), 1818.

Bautista-Puig, N., Benayas, J., Mafiana-Rodriguez, J., Sudrez, M., & Sanz-Casado, E. (2022). The role of urban resilience
in research and its contribution to sustainability. Cities, 126, 103715.

Caragliu, A., Del Bo, C., & Nijkamp, P. (2011). Smart cities in Europe. Journal of Urban Technology, 18 (2), 65—-82.
Chan, J., & Zhang, Y. (2019). Urban resilience in the smart city. ResearchGate.

Chen, Y., You, W., Ou, L., & Tang, H. (2025). A review of machine learning techniques for urban resilience research: The
application and progress of different machine learning techniques in assessing and enhancing urban resilience.
Systems and Soft Computing, 7, 200269.

Esapour, K., Moazzen, F., Karimi, M., Dabbaghjamanesh, M., & Kavousi-Fard, A. (2023). A novel energy management
framework incorporating multi-carrier energy hub for smart city. let Generation Transmission & Distribution, 17
(3), 655-666.

Fariniuk, T. M. D., Hojda, A., & De Moraes Batista Simdo, M. (2022). Searching a Resilient City: A study about Theoreti-
cal-Conceptual joints between smart city and urban resilience, In Resilient cities, 1-15.

Godschalk, D. R. (2003). Urban Hazard Mitigation: Creating Resilient cities. Natural Hazards Review, 4 (3), 136—-143.

Herrera, J. S. C., Tang, J., Nochta, T., & Schooling, J. (2022). On the relation between ‘resilience’ and ‘smartness’: A
critical review. International Journal of Disaster Risk Reduction, 75, 102970.

Holling, C. S. (1973). Resilience and stability of ecological systems. Annual Review of Ecology and Systematics, 4 (1),
1-23.

VYY



VYO

VF 0 Gl cpmdzed 8ylosds oy 89 (3l et 9 (8 lore dugady dolilad
DOI: 10.22034/rau.2026.2064253.1218

Huang, G., Li, D., Zhu, X., & Zhu, J. (2021). Influencing factors and their influencing mechanisms on urban resilience in
China. Sustainable Cities and Society, 74, 103210.

Lai, C. M. T., & Cole, A. (2023). Measuring progress of smart cities: Indexing the smart city indices. Urban Governance,
3 (1), 45-57.

Liao, Z., & Zhang, L. (2024). Spatio-temporal pattern evolution and dynamic simulation of urban ecological resilience
in Guangdong Province, China. Heliyon, e25127.

Lu, P.,, & Stead, D. (2013). Understanding the notion of resilience in spatial planning: A case study of Rotterdam, The
Netherlands. Cities, 35, 200-212.

Meerow, S., Newell, J. P., & Stults, M. (2016). Defining urban resilience: A review. Landscape and Urban Planning, 147,
38-49.

Moch, N., & Wereda, W. (2020). Smart security in the smart city. Sustainability, 12 (23), 9900.
Nel, D., & Nel, V. (2019). Governance for resilient smart cities. ResearchGate.

Okonta, D. E., & Vukovic, V. (2024). Smart cities software applications for sustainability and resilience. Heliyon, 10 (12),
e32654.

Quintero, M. R., & Sharifi, A. (2022). Resilient Smart Cities: contributions to pandemic control and other co-benéefits.
In The urban book series, 141-169.

Sharifi, A., Khavarian-Garmsir, A. R., & Kummitha, R. K. R. (2021). Contributions of Smart City Solutions and Technolo-
gies to Resilience against the COVID-19 Pandemic: A Literature Review. Sustainability, 13 (14), 8018.

Sikandar, S. M., Ali, S. M., & Hassan, Z. (2024). Harmonizing smart city tech and anthropocentrism for climate resil-
ience and Nature’s benefit. Social Sciences & Humanities Open, 10, 101026.

Szép, T., Szendi, D., & Nagy, Z. (2021). Linking smart city concepts to urban resilience. Theory Methodology Practice,
17 (Special Issue), 31-40.

Tonmoy, F. N., Hasan, S., & Tomlinson, R. (2020). Increasing coastal disaster resilience Using Smart City Frameworks:
current state, challenges, and opportunities. Frontiers in Water, 2.

Ullah, I., Noor, A., Abbas, M., Garg, S., Choi, B. J., Hassan, M. M., & Bai, X. (2025). Optimizing smart city services by
utilizing appropriate characteristics of digital twin for urban excellence. Alexandria Engineering Journal, 122,
399-410.

Vinod Kumar, T. M. (2015). E-Governance for smart cities. In Advances in 21st century human settlements.

Vinod Kumar, T. M. (2020). Smart living for smart cities. In Advances in 21st century human settlements.

Wardekker, A., Wilk, B., Brown, V., Uittenbroek, C., Mees, H., Driessen, P., Wassen, M., Molenaar, A., Walda, J., & Run-
haar, H. (2020). A diagnostic tool for supporting policymaking on urban resilience, Cities, 101, 1-13.

Woyo, E., & Ukpabi, D. C. (2022). Building resilient smart Cities for sustainable urban tourism in Africa Post-COVID-19
Pandemic. In Springer eBooks, 256-267.

Xiong, K., Sharifi, A., & He, B.-J. (2022). Resilient-smart cities: Theoretical insights. In A. Sharifi & P. Salehi (Eds.), Resil-
ient smart cities (pp. 93—-111). Springer.

Yuan, Z., & Hu, W. (2023). Urban resilience to socioeconomic disruptions during the COVID-19 pandemic: Evidence
from China. International Journal of Disaster Risk Reduction, 91, 103670.

Zhou, Q., Zhu, M., Qiao, Y., Zhang, X., & Chen, J. (2021). Achieving resilience through smart cities? Evidence from Chi-
na. Habitat International, 111, 102348.

Zhu, S., Li, D., & Feng, H. (2019). Is smart city resilient? Evidence from China. Sustainable Cities and Society, 50, 101636.

Ziozias, C., Anthopoulos, L. (2022). City Resilience and Smartness: Interrelation and Reciprocity. In: Fitsilis, P. (eds)
Building on Smart Cities Skills and Competences. Internet of Things. Springer, Cham.



