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With the expansion of urbanization and the intensification of environmental
hazards, urban resilience has emerged as a key strategy for crisis management
and sustainable urban development. At the same time, the concept of the smart
city, grounded in advanced technologies, offers a promising framework for
enhancing resilience against both natural and human-induced hazards. This study
aims to analyze the role of smart city components in improving urban resilience
in the city of Zanjan. The research adopts a mixed-methods approach. In the
qualitative phase, key components were identified through theoretical analysis
and validated using the Delphi method. In the quantitative phase, structural
equation madeling (SEM) was conducted using PLS software to examine the
impact of the identified components on urban resilience. The results indicate that
all dimensions of the smart city have a significant positive impact on urban
resilience. Among them, smart transportation, data management and analytics,
and smart infrastructure had the strongest impact. The overall coefficient of the
smart city's impact on urban resilience was calculated at 0.8846, highlighting the
strong potential of this variable in enhancing Zanjan’s resilience capacity.
Therefore, the findings underscore the importance of integrating advanced
technologies into the policy and development programs of Zanjan, suggesting that
the smart city can play a crucial role in shaping a resilient, adaptive, and
sustainable urban future.
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EXTENDED ABSTRACT

Introduction

In the contemporary era, alongside the accelerating trend of urbanization and the intensification of
climatic hazards, cities face increasingly complex challenges in sustainability and crisis management.
Zanjan, as one of Iran’s developing urban centers, is no exception and contends with issues such as flash
floods, drought, land subsidence, and weaknesses in smart infrastructure. Under such circumstances, the
concept of “urban resilience,” which entails a city’s capacity to confront, adapt to, and recover from crises,
gains heightened importance. In this context, the emerging paradigm of the “smart city,” leveraging
technologies such as the Internet of Things, big data, artificial intelligence, and advanced communication
infrastructures, has been introduced as an effective tool to enhance urban resilience. The present study aims
to investigate and elucidate the role of smart city components in strengthening the various dimensions of
urban resilience in Zanjan against environmental hazards.

Material and Methods

This study adopts an applied research design with a mixed qualitative-quantitative approach. In the
gualitative phase, through a review of theoretical and empirical foundations, the relevant components and
subcomponents related to smart cities and urban resilience were identified. Subsequently, in the quantitative
phase, to measure expert opinions and build consensus on selected indicators, a two-round Delphi method
was employed with the participation of 35 specialists. For data analysis, statistical tests including mean,
standard deviation, Kendall’s coefficient of concordance, and Chi-square test were applied. Furthermore,
to evaluate the conceptual framework of the study and examine causal relationships among variables, Partial
Least Squares Structural Equation Modeling (PLS-SEM) and Confirmatory Factor Analysis (CFA) were
utilized. The reliability of the questionnaires was confirmed by Cronbach’s alpha coefficients exceeding
0.7, and model fit was validated using indices such as SRMR, NFI, and d_ULS.

Results and Discussion

The findings indicated that out of an initial 48 indicators, 42 were confirmed by expert consensus and
incorporated into subsequent analyses. In the factor analysis, all items exhibited factor loadings above 0.7,
demonstrating the model’s high structural validity. Various smart city components (including smart
transportation, data management and analytics, smart community, smart infrastructure, smart crisis
management, and smart economy) each showed significant positive effects on different dimensions of urban
resilience. Path analysis revealed that the greatest direct effect belonged to the smart transportation
component with a path coefficient of 0.349 and a t-value of 8.64. This was followed by data management
and analytics (B = 0.3081), smart community (p = 0.1855), smart crisis management (p = 0.1892), smart
infrastructure (p = 0.1789), and smart economy (§ = 0.1740), all of which had meaningful impacts on urban
resilience. Overall, the total effect coefficient of the smart city on the resilience of Zanjan city was
calculated as 0.8846, indicating a strong and direct relationship between these variables. The four
dimensions of urban resilience (social, economic, institutional, and infrastructural) were well explained by
the smart city components. Smart infrastructure played a crucial role in enhancing the city’s physical
robustness; smart community contributed to raising awareness, participation, and digital literacy among
citizens; smart data management and analytics optimized institutional decision-making; and the smart
economy supported the city’s economic sustainability during crises. These results underscore that
institutionalizing smart technologies within Zanjan’s urban structures can significantly improve the city’s
resilience against environmental threats.

Conclusion

In summary, the study’s findings emphasize that urban development in the twenty-first century
necessitates the intelligent integration of technology with sustainable governance. The results of this
research can serve as a practical model for policymakers, urban planners, and crisis managers aiming to
enhance urban resilience by leveraging smart city capacities. It is also recommended to take effective steps
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toward transforming Zanjan into a resilient and smart city through the expansion of digital infrastructure,
enhancement of data literacy, and strengthening of a knowledge-based economy. Continuation of this
trajectory requires multi-sectoral collaboration among government agencies, the private sector, universities,
and civil society to prepare adequately for complex and forthcoming challenges.
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Table 2 — Expert Survey and Opinions on the Smart City and the Enhancement of Urban Resilience in Zanjan City

o pgd al> o s Jl Ao o
Delphi Round One Delphi Round Two
oy e Sl Sl s o Byl Sile o 5
Mean S. Deviation Mean  Experts Status S. Deviation  Mean  Experts

(Confirmed) o5t .894 3.99 35 (Confirmed) o5t .894 3.99 35 T1
(Confirmed) ast .807 4.04 35 (Confirmed) w5t .807 4.04 35 T2
(Confirmed) o5t 714 4.18 35 (Confirmed) o5t 714 4.18 35 T3
(Confirmed) o5t .81098 4.1600 35 (Confirmed) .3t .81098 4.1600 35 T4
(Confirmed) o3t 12137 3.9150 35 (Confirmed) o5t 12137 3.9150 35 T5
(Confirmed) osb 74616 3.8550 35 (Confirmed) ot 74616 3.8550 35 ST1
(Confirmed) a5t 61454 4.3150 35 (Confirmed) 4.5t 61454 4.3150 35 ST2
(Confirmed) ost 74375 4.1400 35 (Confirmed) o3t 74375 4.1400 35 ST3
(Confirmed) osb 72181 3.9600 35 (Confirmed) osb 72181 3.9600 35 ST4
(Confirmed) osb .87735 3.7100 35 (Confirmed) o5t .87735 3.7100 35 ST5
(Confirmed) a5t 71437 3.9150 35 (Confirmed) a5t 71437 3.9150 35 ST6
(Confirmed) o5t .78168 3.5450 35 (Confirmed) o5t .78168 3.5450 35 ST7
(Confirmed) osb 712554 4.0350 35 (Confirmed) ot 72554 4.0350 35 ST8
(Confirmed) osb .81443 3.7450 35 (Confirmed) ot .81443 3.7450 35 ST9

" . (Delete) i .89953 3.4300 35 S1
(Confirmed) a3t .80551 3.6200 35 (Confirmed) .36 .80551 3.6200 35 S2

: (Delete) i .89351 3.2250 35 S3
(Confirmed) o3t .90087 3.7500 35 (Confirmed) o5t .90087 3.7500 35 S4
(Confirmed) ost .89036 3.7850 35 (Confirmed) o5t .89036 3.7850 35 S5
(Confirmed) o5t .68051 4.1850 35 (Confirmed) o3t .68051 4.1850 35 S6
(Confirmed) o5t .84340 4.0850 35 (Confirmed) o5t .84340 4.0850 35 S7
(Confirmed) o3t .70488 4.1750 35 (Confirmed) o5t .70488 4.1750 35 S8
(Confirmed) o3t .83750 3.8900 35 (Confirmed) o5t .83750 3.8900 35 S9
(Confirmed) a5t T7725 3.6700 35 (Confirmed) o5t T7725 3.6700 35 S10

(Confirmed) o5t .66431 3.9700 35 (Confirmed) o5t .66431 3.9700 35 S11
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(Confirmed) ot 80476 3.6600 35 (Confirmed) ot .80476 3.6600 35  SI12
(Confirmed) a5t .68566 3.9150 35 (Confirmed) a5t 68566 3.9150 35 M1
(Confirmed) a5t .75362 3.9300 35 (Confirmed) o3t 75362 3.9300 35 M2
(Confirmed) ot 73114 3.9100 35 (Confirmed) ot 73114 3.9100 35 M3
(Confirmed) o3t .77055 3.9350 35 (Confirmed) o5t 77055 3.9350 35 M4
(Confirmed) w3t 77198 3.7950 35 (Confirmed) o3t 77198 3.7950 35 M5
(Confirmed) a5t .79998 3.8650 35 (Confirmed) o3t .79998 3.8650 35 M6
(Confirmed) a5t .65415 4.3150 35 (Confirmed) o3t .65415 4.3150 35 C1

; ; (Delete) i .92269 2.7700 35 C2
(Confirmed) ot 64629 4.3800 35 (Confirmed) a5t 64629 4.3800 35 C3
(Confirmed) a3t .79254 3.9950 35 (Confirmed) ot .79254 3.9950 35 C4
(Confirmed) ost 86633 3.6150 35 (Confirmed) a.st 86633 3.6150 35 C5
(Confirmed) ot 84733 3.6250 35 (Confirmed) a.st 84733 3.6250 35 C6
(Confirmed) oot 54356 4.1050 35 (Confirmed) w5t 54356 4.1050 35  Ecl
(Confirmed) ast 76605 3.6900 35 (Confirmed) o5 76605 3.6900 35  Ec2
(Confirmed) a5t 65338 3.9850 35 (Confirmed) ot 65338 3.9850 35  Ec3
(Confirmed) ast 74076 4.0950 35 (Confirmed) a5 74076 4.0950 35  Ec4

# * (Delete) i 88539 3.2000 35  Ecb

; * (Delete) i 87804 3.2300 35  Ec6
(Confirmed) o3t .70824 3.9700 35 (Confirmed) ot .70824 3.9700 35 Ec7
(Confirmed) 456 66128 3.9300 35 (Confirmed) ast 66128 3.9300 35  Ec8
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Table 3 — Expert Agreement Levels in Two Delphi Rounds Based on Kendall’s Coefficient of Concordance

Analysis
o pgs Ao o e Jgl o po
Delphi Round Two Delphi Round One
o931 skl o931 bl
Test Statistic Test Statistic
35 (N).\,I-.ns' 35 (N)ol-.ns
Sample Size (N) Sample Size (N)
0712 I’ Faalos o2 0/592 Jos Fnlon o2
Kendall’s Coefficient of Concordance Kendall’s Coefficient of Concordance
898/053 Al S jlaia 108/053 Sl S s
Chi-Square Value Chi-Square Value
40 (df) sol3T a0 10 (df) soljT a0
Degrees of Freedom (df) Degrees of Freedom (df)
lolixo lolxe
0/000 o Sl 0/000 o Slleeghe
Significance Level (p-value) Significance Level (p-value)

ole oL 5l eslistwl b o 2wl saadlgo (5225 5l g (5,195 51 8920 9 Canodl yl o (o) 2
boay 55 5l slasgaze gl shele Jlo (o j0ih (551l (L)l )0 diagn peeds Calises slul (S w0 jslateds
Ol (s a3 oo i by o slapiie L BLS I o) (a2l e (ale sla)l o Jooz )0 onel s a4y s 285 plox]
8,19 55% 1 omslin glojles el g ColiS 3l a8 w1+ 51 VL Lele (gl s b el &S a5 ams s oLt ba b

3510 lesy sl yerie (Vb (s iyt <Y

50 Aedigh el olasl cp 5 350 1 SO (TAOYA BV YE g dele )L aalo L) siedigr slecslo gl ol o
ssbds Sl Ceepuyy Sl (5 aiedisn SlaaSld (ame Sl ySun ez 00 Jled 4 Gla; b 6510l s
b eSle b s aiedign plion Co pie (uizes ke Gludl g (b slaplou pln 50 bl (silupglie ;8 e
51y s el 45l 3l b @yslol Gl 0 gl laailpe oo 5l (AT B /A oY o5k o) YU Lol
OB 5 IVA sgu ele )b 0 Sleo b diedign ploiz | aiS o Sl Slme Lt 50 ael )5 g Sales g e (o205l
(53510l Gl (ojsel s et e b 5550 pyitly i plaaslis S e l sloizl (555l Sl )0 ot
hole slal b anedign slaidl S (S5 5l S50 o (g 0 Jlzzms Slgw U] (la, 26T Jluzms oS
L S Lalrs 53 gl ple g5 5 Jbo gyl ssbaidl (6,sT0l b wign 53 (/A0 B IV AR ) YU T
sools Jlow Jol s flgieas o /VAFA L < /VIVY 0 Jele glo)b asslo b 5 Ldo g o0l o o 05le oo pdy oSGl
o Jais oo (pizred WS oo Ll (goles (65510l Sl 50 bl (S8 iadgn 5 385 (6 S e Ly 5 S5
9957 5518 ol ciatign (5l ladl (Glo s o ages Jiig o (slapincen Sl ,1 Gk 5l VA 350 lale )b (e Sle b
S oo s AR gl glassly (2alS 5 GalS ()Tl Gl s as Sl 58 By

o) $)slol «IVABY) (s3lasl 6,51 0b (A FV) (eloir (5 )sl0l ol ()loy o (655106 &8 Lo ol o
s cbailie Lug st g 003 YU e ole gla,l gLl wlS Loz sl o «(+JAF-0) soles (5,51l 5 (-/ASYS)
S8kes Sonte e Lo el w50 dielign il slaadlie GEoT a5 Sl (] Silo @ls cnl wload (rs wieden
S oo Cug aliia olal jo 1y ol (6y5lol lacd b (s loline jsloas 4l g oo sole bl )3 (o) (s



0313 g 9 podo (ormlogl

1y —
e $91 U G 55 dobgd el A5 (o) 2

Olrn 6l it dwlore (gl a5 cesl /0 51 SV ey o8 ole slo,b soled polas a5 oo co lid T Jsas Sledl

5 b Yol g 05 cnds wlbidie samalis « ¥ b /Y s ele b e o oo olas 0 Joud BB Loy (wlie Joo

e 50 g 0091 innd Ls b (611 oads oamlie jriie a5 was oo plis /B B /Y ole sla b 058 Bi> e

lp olimebl BB Lolde pijesalie piie a5 w0 Glis 5 /0 5l 55,50 polie S oo culiS BT bl ol J>
el Gledy e drmlina

shole oyl mls Jgor -F Jgux
Table 4 — Factor Loadings Results

shole b L,leo ) L3N shole 5L b,bee ) ;Lo
Factor Loading Sub-Criteria Criteria Factor Loading Sub-Criteria Criteria

0/7300 M1 0.7423 T1 e L&
017522 M2 el 5 00l 2 e 018707 T2 # Ssfe>
0/7460 M3 M) 0/8018 T3 M
0/7942 M4 0/8346 T4 Smart
0/7174 M6 D?ﬁdM::;g?{l‘se”t 0/7052 T5 Transportation
0/7919 M7 Y 0/7703 STL
0/8071 c1 s s s 0/7076 ST2
0/8529 c3 i 017694 ST3 sy,
0/8702 c4 © 0/8538 ST4 -
0/8002 C5 Smart Crisis 0/7902 ST5 ST) sxeiga
0/8325 C6 Management 0/8440 ST6 Smart
0/8169 Ecl 0/7676 ST7 Infrastructure
0/7863 Ec2 0/8031 ST8
0/8905 Ec3 (EC) aioiign ol 0/7385 ST9
0/7525 Ec7 0/8292 s11
0/7088 Ec8 0/7188 S12
0/8067 loizl 5510 0/7465 S2
0/7851 oLzl 5 5lob Gt (S 9] b 0/7455 S4 (S) siedgn glozr!
0/8626 Sl 6,51l Urban Resilience 0/8172 S5 Smart Community
0/8405 ol 5,9l 0/8313 s6

0/8124 S7
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0/7499 S9
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Table 5 — Path Analysis Results of Smart City Components on Urban Resilience

Direct Effect Direct Path
o o uwlio, & lobre mlaw _ ) )
R P-value to,lol B o o o Ally ytcio Ji
) ) Significance T-Statistic Path Dependent Independent Variable
Confirmation Level (p- (t-value) Coefficient (B) Variable P
>0 0/0057 27777 0/1789 OT) seign locslayz;
Confirmed Smart Infrastructure (ST)
b M) Jdss g o0ls o e
i 0/0000 5/5475 0/3081 Data Management and Analytics
Confirmed
(M)
3k b il S) wieign glozx!
o 0/0000 4/8982 0/1855 S sl (5) wiosso lor
Confirmed Urban Smart Community (S)
it ili T) aiadsn Ji
o 0/0000 8/6472 0/3490 Resilience (1) 2indsn JogJo
Confirmed Smart Transportation (T)
. 0/0092 2/7586 0/1892 (©) siadige ol e
Confirmed Smart Crisis Management (C)
240 0/0058 2/5253 0/1740 (EC) 2ty oLt

Confirmed Smart Economy (Ec)
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Table 6 — Effect of the Independent Variable (Smart City) on the Dependent Variable (Urban Resilience Against
Environmental Hazards)

Impact Coefficient (B) Hypothesis

The role of Smart City in enhancing urban resilience in Zanjan city
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Table 7 —Model Fit Assessment
ol BB i e Joao o lailiwl Joe

A wrels g9
Result Acceptable Estimated Standard Index Tvpe
Value Model Model yp
a4 Sooy wolie
ML . o.\JLo..SL )5..'\7;‘: ol \))LML....J J&L..A 3.....’)
- sl 0/0865 0/0865 SRMR  standardized Root Mean Square Residual
confirmed Values close to (SRMR)
zero
= R et 0/0743 0/0743 d_ULS  eenlldben
confirmed > 0/95 Euclidean Distance Squared (d_ULS)
il Rkt 0/851 0/851 d_G e b
confirmed > 0/95 Geodesic Distance (d_G)
.\:..ils O 5l G 87/658 87/658 Chi- )59-&.:1 s
confirmed <50 Square Chi-Square
Al <185 ke 0/941 01941 NEI oads )l i3l asls

confirmed <0/90 Normed Fit Index (NFI)




odli g g pudo (crwlogl

1y _
e 5391 OU G5l 5o Wb el (il (o)

& S Al

Oy A cslarme Dbl ly 30 6 paed 69l GlE) o iadisn ;i GEES (e g sy B0 b g2l el 5o
2lr 50 e 00l S pdical 5 Cumezr 35 505 (a0l @ ol 4 az g b QL] cpl ol LSl (68590 Aiges (lgiea
Jelod Jold (o5 5 69,505, Sl eslatal bzl 55 50 (VL Sl 51 le 575 JLuSias OV g7men (reb Dbl
wiedgr slocdlay; Jold wiadse b il slul «PLS Ile 5 5o g bl SYolas (gilaoe 5 (Ao () s,k
6310l b bLsyl o aiadgn olaldl 5 wiadisn Gl Copde wiedse Jiis Je> wiedisn glaizl (Jolod g ools Cy pae
A sty le a8 ol Glis 03 YO 08 Lae L glale o 50 (s () 5l Jol> @l (8,5 )18 2Ll 0 00 (608
ol jo 0)ls 592y (Vb 355 5 ol Ken (S3ley) 5 ol wgolamdl (elaizl) (sl ol a5 oz slal 5 aiaisge
g ol 5 sl anl Sl layges] o loline gl g il inliEl < IVVY 4 pgs b ye 40 SIS Sinlas ey ecs ol

05 IV 5 ) wlarils Jses LB _Lole sla,l diadisn o sloailie ans a5 ols ylis sanb Lol la b Julos
Copde g delign Jiig o wiadign oSl plee (nl 55 el Joe ceslie S35 b (sostde Ll Sl
A s Bailse colas oS 892 )T Kol 5 s Sl glis il s e (551l o 1y 5l o aiaibgm oy
s *I¥FA pas oo b e Jiig oo o] lae 515l s s (55510l (syloline 5 Cue 5B dietign
Ol (Sl oz 3 BB 5 5 wiedisn gloizl s Jelod g 0ols e (T3l 5 00,8 Wl sl Sl o 1y
PS5 e ol (598 605 31 il oS el Coss s JAATE bl ploxis et (559l p dietign o8 JS byl
SNl sl Tas dlomy) cietipn (glo s 5lis dnmsgs 45 amo so s el ol sl )i s (55 (slniand 5 s
Sloline Hobds Wilg oo w6 e 6 S el pllai )3 Jooui g 4l gl Slactluny Cooli (g et AV &S Lo ((slalax
3l agme Dbl uly )0 508 65108 Gl sluases;

b 3 G (55910l calises slal Gl jo aiedign 0l sladilie jloline 5 Cole GRS p Je Ghegl onl slaaidl
Slaail oSl ol fags 5l Jole sladiil 5 5l s b ises 5 Syen patn Slallas b L ool
Sl gy s (sl Tacras 5 Ll 2] 55,00 colmodls 5l oolil el oS el (Batty et al., 2012) o Kam 5 o2
s e cdiasbign glaclis ) 45 ol BLES jo gk ol sloatil il ST Ly s 4o g LaiSTy oges
o5l @l (mizmen WS oo Ll (GalS B (s 8 25l Sed)b l )0 slabisd slaosls Jlod g wiedige
S9!l Wilys o dialign slas,glid a5 autils ST ol .l Ll oo 5.5 (Zhou & Wang, 2020) Kilg g o5 Slalas
Cuialign gloixh aile olaadse 1d iogh cpl ;o .aies sl )l V- g8 wile glagylon b ablie (o 1) golgs 5 sloix!
anlllas gl ol ogdle ailos,S Ll oy e o0led 5 slosiz] (59l sl )5 (5350 G € Sl g 00l oo
Wodigh (gl gl Cuddge byl aS Cnl ol o (Yigitcanlar et al., 2020) o) Kes 5 M coSn Solosuen Juloo b jol>
05l ] GUsS 3 o oyl (slmanily il elainl 5 2 poe (gla il 1o o yelid b anoles |, b 5l b 4o
rol Ghogh gl 5 Canl oad alises olal )0 (6,510l jloline (6l )] g ()65 (6 0ed syl o (6 lid (g3luar,olys
dioils Hol GU g diadigr el sloay i wilos,S a.ST aS cewl (Ghoreishi et al., 2020) ), Son g (oo 8 (sloaidl b g
©529) 99 (nl slaadlie Gl (2 SEAL 5 (oogeie Loz )lr o ALIL pol> Aagh aiis il LSl g arepllss Gal
il 6l gy 395 o 4il,] 3 slgtiny yle imgh ladidl 4 dzgi b el o0l Geasly (5,5 Sl ol 4 Slos
S e 5 Sy oMbl sl ises Sl bl ol ploy yo SIS 2alS gl S 5 G ol iadise
sl sl (s ksl Sleas 839> 15 608 Slab vl g 4l )sld b,y S Zugls o) sl @Blse )3 (o005



1aA VEoF ylinn) oF o,lods IF ol ¢ danme @l blo g Ll yir 4 i

a3 5 4 A 3l Db Sl S TgnS g Sl olatl I culex sy 3l o e (6 udy Glomis g ail,gld
€l 55l U siadign ;0> (50 ) dins
Sl Sl

S8 g S winyS )b ) b gl cnl plol )0 a5 ol 31 sale Sl plo oo iy 993 el 5 gl ol b
il Lo uios 5 3a30 plol gl |y a3Y yiams ¢5Lis g0 e 5 laools (30,5 wal3 by a5 Llaplojlo 5 laslys 51 peled
bty Lo 03l ol )8 51 Gl e den (y938l50, (3895 Db o0 (S0 )93 ailoes

References

Ahern, J. (2011). From fail-safe to safe-to-fail: Sustainability and resilience in the new urban world. Landscape and
Urban Planning, 100(4), 341-343. http://dx.doi.org/10.1016/j.landurbplan.2011.02.021

Albino, V., Berardi, U., & Dangelico, R. M. (2015). Smart cities: Definitions, dimensions, performance, and
initiatives. Journal of urban technology, 22(1), 3-21. http://dx.doi.org/10.1080/10630732.2014.942092

Angelidou, M. (2014). Smart city policies: A  spatial approach. Cities, 41, S3-SII.
https://doi.org/10.1016/j.cities.2014.06.007

Arup. (2014). City Resilience Framework. Rockefeller Foundation.
https://www.scirp.org/reference/referencespapers?referenceid=2252179

Batty, M., Axhausen, K. W., Giannotti, F., Pozdnoukhov, A., Bazzani, A., Wachowicz, M., ... & Portugali, Y. (2012).
Smart cities of the future. The European Physical Journal Special Topics, 214(1), 481-518.
https://doi.org/10.1140/epjst/e2012-01703-3

Bibri, S. E., & Krogstie, J. (2017). Smart sustainable cities of the future: An extensive interdisciplinary literature
review. Sustainable Cities and Society, 31, 183-212. https://doi.org/10.1016/j.s¢s.2017.02.016

Caragliu, A., Del Bo, C., & Nijkamp, P. (2013). Smart cities in Europe. In Creating smart-er cities (pp. 65-82).
Routledge. https://doi.org/10.1080/10630732.2011.601117

Cutter, S. L., Barnes, L., Berry, M., Burton, C., Evans, E., Tate, E., & Webb, J. (2008). A place-based model for
understanding community resilience to natural disasters. Global environmental change, 18(4), 598-606.
https://doi.org/10.1016/j.gloenveha.2008.07.013

Davoudi, S., Shaw, K., Haider, L. J., Quinlan, A. E., Peterson, G. D., Wilkinson, C., ... & Davoudi, S. (2012).
Resilience: a bridging concept or a dead end?“Reframing” resilience: challenges for planning theory and
practice interacting traps: resilience assessment of a pasture management system in Northern Afghanistan urban
resilience: what does it mean in planning practice? Resilience as a useful concept for climate change
adaptation? The politics of resilience for planning: a cautionary note: edited by Simin Davoudi and Libby
Porter. Planning Theory & Practice, 13(2),299-333. http://dx.doi.org/10.1080/14649357.2012.677124

Fotouhi, S., Hosseinian Rad, A., & Yazdani, S. (2025). Investigating the effects of smart city dimensions on urban
resilience in Khorramabad. Journal of Economic Geography Research, €722498. [In Persian]
https://doi.org/10.30470/jegr.2025.2048851.1258

Ghoreishi, G. S., Parsi, H. R., & Nourian, F. (2020). An analysis of the theoretical domain of the resilient smart city
and developing an application framework. Fine Arts Journal: Architecture and Urban Planning, 25(4), 55—69.
[In Persian] https://doi.org/10.22059/jfaup.2021.329235.672671

Gil-Garcia, J. R., Pardo, T. A., & Nam, T. (2016). Smart cities and smart government: Assessing innovation and
change. Government Information Quarterly.


http://dx.doi.org/10.1016/j.landurbplan.2011.02.021
http://dx.doi.org/10.1080/10630732.2014.942092
https://doi.org/10.1016/j.cities.2014.06.007
https://www.scirp.org/reference/referencespapers?referenceid=2252179
https://doi.org/10.1140/epjst/e2012-01703-3
https://doi.org/10.1016/j.scs.2017.02.016
https://doi.org/10.1080/10630732.2011.601117
https://doi.org/10.1016/j.gloenvcha.2008.07.013
http://dx.doi.org/10.1080/14649357.2012.677124
https://doi.org/10.30470/jegr.2025.2048851.1258
https://doi.org/10.22059/jfaup.2021.329235.672671

odli g g pudo (crwlogl
e §291 DU (G5l )0 Woigr poeds S oy

134

Hashem, I. A. T., Chang, V., Anuar, N. B., Adewole, K., Yaqoob, 1., Gani, A., ... & Chiroma, H. (2016). The role of
big data in smart city. International Journal of Information Management, 36(5), T48-758.
http://dx.doi.org/10.1016/j.ijinfomgt.2016.05.002

Hasson, F., Keeney, S., & McKenna, H. (2000). Research guidelines for the Delphi survey technique. Journal of
Advanced Nursing, 32(4), 1008—1015. https://doi.org/10.1046/j.1365-2648.2000.t01-1-01567.x

Hollands, R. G. (2008). Will the real smart city please stand up? City: Analysis of Urban Trend, Culture,
Theory. Policy, Action, 12(3), 303-320. https://doi.org/10.1080/13604810802479126

Holling, C. S. (1973). Resilience and Stability of Ecological Systems. Annual Review of Ecology and Systematics, 4,
1-23. http://www.jstor.org/stable/2096802

IPCC. (2022). Climate Change 2022: Impacts, Adaptation, and Vulnerability. https://doi.org/10.1017/9781009325844

ISO 37122:2019. (2019). Sustainable cities and communities — Indicators for Smart Cities. International Organization
for Standardization. https://www.iso.org/standard/69050.html

Kitchin, R. (2014). The real-time city? Big data and smart urbanism. GeoJournal, 79(1), 1-14.
http://dx.doi.org/10.1007/s10708-013-9516-8

Komninos, N. (2013). Intelligent cities: innovation, knowledge systems and digital spaces. Routledge.
http://dx.doi.org/10.4324/9780203857748

Lall, S. V., & Deichmann, U. (2012). Density and disasters: economics of urban hazard risk. The World Bank Research
Observer, 27(1), 74-105. http://dx.doi.org/10.2307/23262822

Li, C., Sun, N, Lu, Y, Guo, B., Wang, Y., Sun, X., & Yao, Y. (2022). Review on urban flood risk
assessment. Sustainability, 15(1), 765. https://doi.org/10.3390/sul5010765

Linstone, H. A., & Turoff, M. (Eds.). (1975). The delphi method (Vol. 1975, pp. 3-12). MA: Addison-Wesley.
http://dx.doi.org/10.2307/3150755

Meerow, S., Newell, J. P., & Stults, M. (2016). Defining urban resilience: A review. Landscape and Urban Planning,
147, 38-49. https://doi.org/10.1016/j.landurbplan.2015.11.011

Meijer, A., & Bolivar, M. P. R. (2016). Governing the smart city: a review of the literature on smart urban governance.
Government Information Quarterly, 33(2), 207-213. http://dx.doi.org/10.1177/0020852314564308

Okoli, C., & Pawlowski, S. D. (2004). The Delphi method as a research tool: An example, design considerations and
applications. Information & Management, 42(1), 15-29. https://doi.org/10.1016/].im.2003.11.002

Shahivandi, A., & Pourhasanzadeh, M. H. (2023). Explaining the components and indicators of smart cities affecting
urban resilience against COVID-19: Case study of Shiraz city. Journal of Urban Planning Geography
Research, 11(4), 257-277. [In Persian] https://doi.org/10.22059/jurbangeo.2024.369884.1895

Sharifi, A. (2016). A critical review of selected tools for assessing community resilience. Ecological Indicators, 69,
629—-647. https://doi.org/10.1016/j.ecolind.2016.05.023

Sharifi, A. (2019). A critical review of selected smart city assessment tools and indicator sets. Journal of Cleaner
Production, 233, 1269-1283. https://doi.org/10.1016/j.jclepro.2019.06.172

Sharifi, A., & Yamagata, Y. (2018). Principles and criteria for assessing urban energy resilience: A literature review.
Renewable and Sustainable Energy Reviews, 60, 1654—1677. http://dx.doi.org/10.1016/j.rser.2016.03.028

Tahmasebi Moghadam, H., Heydari, M. T., Alibakshi, A., & Rasoulzadeh, Z. (2025). Analysis of Key Social Factors
Influencing the Resilience of Zanjan City Against Natural and Environmental Hazards. Journal of
Geographical Studies of Mountainous Areas, 5(4), 111-134. [In Persian]
https://gsma.lu.ac.ir/article_722137.html

Tahmasebi Moghaddam, H., Ahadnejad Reveshty, M., Heydari, M. T., & Shoghli, A. (2021). Explaining the factors
affecting social resilience against biological hazards with an emphasis on COVID-19 (Case study: Zanjan city).


http://dx.doi.org/10.1016/j.ijinfomgt.2016.05.002
https://doi.org/10.1046/j.1365-2648.2000.t01-1-01567.x
https://doi.org/10.1080/13604810802479126
http://www.jstor.org/stable/2096802
https://doi.org/10.1017/9781009325844.
https://www.iso.org/standard/69050.html
http://dx.doi.org/10.1007/s10708-013-9516-8
http://dx.doi.org/10.4324/9780203857748
http://dx.doi.org/10.2307/23262822
https://doi.org/10.3390/su15010765
http://dx.doi.org/10.2307/3150755
https://doi.org/10.1016/j.landurbplan.2015.11.011
http://dx.doi.org/10.1177/0020852314564308
https://doi.org/10.1016/j.im.2003.11.002
https://doi.org/10.22059/jurbangeo.2024.369884.1895
https://doi.org/10.1016/j.ecolind.2016.05.023
https://doi.org/10.1016/j.jclepro.2019.06.172
http://dx.doi.org/10.1016/j.rser.2016.03.028
https://gsma.lu.ac.ir/article_722137.html

Yoo VEoF ylinn) oF o,lods IF ol ¢ danme @l blo § Ll yir 4 i

Geography and Environmental Hazards, 10(1), 1-19. [In Persian]
https://doi.org/10.22067/geoeh.2021.67234.0

UNECE. (2022). Guidelines on People-first Public-Private Partnerships for the Sustainable Development Goals.
United Nations Economic Commission for Europe. https://unece.org/sites/default/files/2022-
10/ECE_CECI_WP_PPP 2022 06-en.pdf

UN-Habitat.  (2020a).  People-Centered =~ Smart  Cities:  How  smart can  our  cities  be?
https://unhabitat.org/programme/legacy/people-centered-smart-cities

UN-Habitat. (2020Db). Smart Cities and Resilience: A Framework for Action.
https://unhabitat.org/sites/default/files/2020/05/cityrap_tool_booklet_2020.pdf

Un-Habitat.  (2022). World  cities  report  2022:  envisaging the  future  of  cities.  UN.
https://unhabitat.org/sites/default/files/2022/06/wcr_2022.pdf

United Nations. (2022). Department of Economic and Social Affairs, Population Division. World Urbanization
Prospects: The 2022 Revision. https://population.un.org/wup/

Yigitcanlar, T., Kamruzzaman, M., Foth, M., Sabatini-Marques, J., Da Costa, E., & loppolo, G. (2019). Can cities
become smart without being sustainable? A systematic review of the literature. Sustainable Cities and
Society, 45, 348-365. https://doi.org/10.1016/j.s¢s.2018.11.033

Zheng, Y. (2019). Urban computing. MIT Press. https://mitpress.mit.edu/9780262039086/urban-computing/

Zhou, Y., & Wang, S. (2020). Smart city resilience against COVID-19: The role of big data and digital governance.
Cities, 107, 102984. https://doi.org/10.3390/sul41912645


https://doi.org/10.22067/geoeh.2021.67234.0
https://unece.org/sites/default/files/2022-10/ECE_CECI_WP_PPP_2022_06-en.pdf
https://unece.org/sites/default/files/2022-10/ECE_CECI_WP_PPP_2022_06-en.pdf
https://unhabitat.org/programme/legacy/people-centered-smart-cities
https://unhabitat.org/sites/default/files/2020/05/cityrap_tool_booklet_2020.pdf
https://unhabitat.org/sites/default/files/2022/06/wcr_2022.pdf.
https://unhabitat.org/sites/default/files/2022/06/wcr_2022.pdf
https://population.un.org/wup/
https://doi.org/10.1016/j.scs.2018.11.033
https://mitpress.mit.edu/9780262039086/urban-computing/
https://doi.org/10.3390/su141912645

