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The integration of artificial intelligence (AI) into urban crisis management holds

transformative potential in addressing the challenges posed by natural and man-
made disasters. This study aims to examine the role of quality standards in
optimizing the efficiency of Al systems for managing urban crises. The research
data comprises international quality standards, performance indicators such as
response time, data accuracy, system reliability, and simulated urban crisis
scenarios. The research methodology is based on multi-agent modeling and
numerical simulations, assessing the impact of quality standards on the
performance of Al across 12 crisis scenarios (including earthquakes, floods, and
cyberattacks). Key findings indicate that Al systems built on quality standards
reduce response time by up to 65% and improve data accuracy by 25% compared
to traditional methods. Moreover, these standards ensure interoperability across
platforms and adherence to ethical principles. The study concludes that quality
standards not only enhance the efficiency of Al but also strengthen urban
resilience through faster, more accurate, and ethically aligned responses.
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3 Dependent variable: Successful implementation of
artificial intelligence in crisis management

4 Mediating variable: Regulatory frameworks and policies

3 Control variable: Technology infrastructure
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! Convergence of Artificial Intelligence Technology
2 Independent variable: quality standards
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! Simulation model selection and design
2 Agent-based modeling
3 Model validation
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! Mathematical models and equations in simulation

G lwdards 50 saboslaiwl sl Jowe - Jgd.‘?

1Y RV Jow ol o yloud
ohee Jelse JL3, o)y 90 lapicn Jolei (g5le Jow
holeasir gilwans |
Q|):>r_3 Lgl.m%)b.m 30 £gean Ry LgLa:o)‘..\jL‘LJ L (S Fman )
Jangi‘:)aDSS@\)lSLsgb.})l 6\ﬁ@T6ﬁfMg&J Oloidy i Joe v
&)l ksl é.gL'uo RS (DSS)ZLgﬁfW
(_g‘).g ‘55%)“ Lgl.{bo.b‘.) )‘ oolawl u,..»L....»‘ » Q‘):z_g ‘_ngA.aLd ‘5..._,&..._, ‘5....:&“.: J.J.?u J..\.n v
Oy ply yo L;bLJ Sgugo adgl byl oS
. . 3 osls ¢,8 il g S8 fpouas
ool Ms.ﬂ.ss‘_sl.m)LsM )| Soym| 2 GHP LW 9 J o o3l CoiS J"\A ¢
ISO/IEC 25012 JCSRCHTRVARTA
090 Slapia oUlg Jolod
Grdydels jliel anle | glapsanly Gl L3I o (ooras | s piydelss byl Joe| O
o bae b sollai (g Soslasl | (e piaw il ol (2L
) & .)-*5) u*’ﬁ"r"j-“-j“ L Ol &) B sl o ¢
e 5 ogas w > S ol & egran
@ gl panass o Jolsd obnll Lulyl o b @398 ilwdie |Lamass giluaige Jow v
e sla b, 5l esliul
e SEO) ) 5 s il Gl o | g linedl LB Jo
bl sly plaeb! eobls A
ooy Izl ks blis S,
Sy

2 Decision Support System Model

Ibﬁw
t $ £
NN

TS o5t

Wi (2H (g5lwdine 50 CotS o Hluiliwl i oy
Loyl (orbind siban 1] (5 0o SG1 32 S o (511 (o8 gucre (S



| o..\.d’:dj‘)‘ Lg..\.:.lf Lgl.bu,u...u

P Ey—an Jhgo 0y Sles (o sl
[ Q] Ao lin g Lo 20 slags L
s ool laools acgamo « s sla b,
2458y (Fyiman Ghed wad e (i aS
Ol o) )0 giw bty b anlis
Y Jgoz 50 .0,k 6 o ,Sles ledsl el L8
V Jsoz Joe ciin soled I Aals O jg0a
OVR) Sz (g § (S (g dumlie gl
! saoolawl (é}.ua.o

G glvasly -Y
oodzyhe Jlgw 99 4 muly 5 (e bzl sl
=2l SYolaw g o Jos 5l cadlin glool jo
dr gl (gilwand 3 b jla S el
u»._.?u s m‘cé]__f ool casloa——&ealo
sloylou o pae o caS sl lastiul
Jel=igan i 1) (eoian Jigp p (e (64
Sl onl g GialeyT aT i idu ol o oS
Iy eloesl adlie v yo ol Jlow 90 a4 muly
o2 o oy SYolrs g b o 3l oolazul
sl 0 oo”T b by, Sty 0 as
sl by, 5 (Fymas Jigp Cdbse slag
3laaslas Lo g wloa_lools il o3

Ol i glag )l )0 w sl gy g (Eoian Sogo wl oy anolie Y Jguo

e bosma¥o | gyl ploy | Ghes Gl o) , ,
. . i e i oly &9 99 ybew
(&S P (a80) o (480) £giwan
£Y110 ¥ VO b 3
vy
S Y15 00 Y- sl s
VFef 5l . N
_____ Y Yo VY Ll Lo alo>
ol aolilad < Sor=
s $elle Yo Ve P S 5gmisT
/&. ¥ o VA A sk
— Y £ Yy Sl bl
333
"}, {1 YA £y VY .ol Ny
58" .
iz OFLIN Y. VY e Gy
31
33 NP YA \# b J3;
? 3 OY /0 ¥ Va Sl | liowd Slge ot
9=
Y
3 % N aie ¥Y i e s
13
1%
39
3



Olyre iz sbvg lw jo s sl b, g (Laan (Bgp 4 ool Cds dnlio -Y Jouo

090 b 0guta% | gy ools CBs| fign rosls cé ; ;

s (o) s (%) s giuae ol &g 92 3b
Y/ z AQ b 35
YA £0 AD b s
YY/IY Yo ay Sl Syl alos>
\INAR yY q- Sl &3]
YV//4 FA AY b Slsb
VIO #4 AA Sl PINES
YALIY #Y N4 b obs 8
YLV \A ) bl Oy
YOI z AA b o3
YELIA A q- bl | ol lge s
YALIA 24 AD b ooligus
YY/IX \Al ay Sl Slail

aile jgme ooly slaylmu o o594 s
SRCCIN SRV IRCE B SO0 s, D

a8 aS e aSEY 5 Y Joho S Sl
o ol Ly 45 _olSin o cqiae bga
S Ko i Sy b oo Culdn E S
St [y 6t o Supis Glasaially
Slati aios OYlga 5l bbasdly ol aise
30 ool (2 CuaS slas lasbinl a5 0iS
Sy9lols o Lgian Liga S0 jloanags
$E8s e ol el 5 93 s 0
S oo oo 1) 65Vl (D Gl b g

ol 9 5y aois -F

& 35 Az —F-)

slos lasbiwl o 81 oo i &5 § b oyl
ood Slpin 2L L)l o 1y cuas
Lz S S SLaplpn o e Gl (egan
Sl 5 S3lwoe 8,505, @b 5l S o
Gilweoly a5 el ools lis Lo aslllas cpol>

Sy Slae (JS b o2 a0 ¥ o ¥ Jolo >
Gl (@l (glwaige dne) )o Slalie
21y S LS 5 lipabl bl o 3]
5 e oo s it oo slegy L
e ot ol Sl il 50 ¥y
Sz hg) 5 (S gy dmalie sl ) Jgu
! saoslaiw! (P SWEVIRWIL.Y)

Laidl aods ¢ Jdxi 0,055 -¥-)
2 EPman Ghgs 45 wes e (LS ool
Sl asld (sled o (S lahy, b anlis
Looo)ls g bl 5 <ol oo ol oo
P92 i (S slos bl 05z
Sl by dm Camad (e 3 ) Shos (51
(592 POF+ d9p) Gl (loj 5o (o
5 (=0 ,0 YO Sl 09—p) Lrosls e
Gl o oo lis 295 5| wlie (55laie
(pative b Jodll)gtus 3525 Jdo 4 (S
Slalhsy) &5 Sz wob oo i g4 Hoba

Ibﬁw
t $ £
NN

TS o5t

Wi (2H (g5lwdine 50 CotS o Hluiliwl i oy
Loyl (orbind siban 1] (5 0o SG1 32 S o (511 (o8 gucre (S



i s Jaall giws Jolis oyl S g0
Gl g Lo osls 1 ce s dLools cds (gl

Iysl el 35
axigi g g LB Y90l g9 Y
Aol et Gl S pae Lo byl
Ey—as Gheo slalnl l 5 eolinal ol
5 b (590l glpailiy Wi s
e S el BT g (5 y5L8 slvanes;
Ol (ot S0 il oo (Soran Sheo
a5 0SS pedl g oS olsul o, laslul

(p2

ALS g 5lwosly sl IS AV ghne
Sl 4 gl ol Ko LSy 5 (500
sbaglow )3 (egas oo 2l by,
H_J.’Le 6L®~>)L.\.§L:_~.)‘ o ‘_g)‘..'xfd.il.o)_w cealises
ool mlin (gilwaz ) LSo .Canl (5,90 () Sen
45 aad oo pliebl ((agee (el g Sudlage

295 by Gl ;o CuiS oo sl
o e (Eyman (heR i (e Olou
2 35380 gy Sl B S e
olss batily el oo (608 cilizs slagl,m
s jsbody CoiS glas luilial a5 wims oo
CEs 5 )N oo Sl egran S o Shes 5
1, o)l asbie o e 5 (S 5l ool
IVE] aisS o oo
L 4 ol oyl dalllas « ol s 55 by
Gl i (ca S oo sl (g3lwesly
250 L 1) el play o yol ogiae Jigo
A S AT Olime a1 C85 g 00ly yuals
o Loadgug (ml aaidd dgne S slo b,
b S g polazel B slag by
Gl Jlil &S |, 5z a5 Wed oo
S Jeily il Slas 4 gl culS
Db (695 S =S 691l o Egae
s bl ) s ogde S e s
2 Sl ) S T Ll ol S

_____ 5 590 slools 4 cotan yigr slapinw O 25 el d9zge gzl L) eoian

¥ o ylous - _ . NSy > Lol . -
_____ d—*ﬁbjc‘;’)—“d)—*: SN d‘ﬁf)y@b LSA&J'é O SMQGAOWUJDU

ool g Loy |l eguan Sh9n lageuly a5

Iyl s jls oo yms
2= 9 O] o lasbiwl o gus ¥
=2 sl p)lS sl pls (ogas
Sllade 26 b Lol 5o (e ghuan
slopiss )3 0l (ogad w5 S
S slaglzu 5o eadoslitul egrias Shgo
Pl B slas ikl slogl g Ll

3 EPman Ghed (hpdn LelSas a5 aas o
u..\_,bv..f 4_§1.5 ‘6)-9:—“‘ 6uo‘)—"'-.’ S pis
N HL] “5{1)15 (o’ (_51).3 LY <_.;Lm.))k\.;l.‘;...‘;|

NN

!
TS oS!

19,55 1 YL ol 3l coges slaiel g slozel
Ivol el

oola 9 MJLQ_M} “r.o}.a} ) — Lgb_’

ol -Y-¥
gJ_.ol.‘> ul_u.o.]o‘ Lt w‘ 6)3)..5 )L....M.) AJYBLM "

S lwiliwl gla S5 12! 9 e -)
azrg Lol Copae glp Louan Jigp
St Egiman (s aBldgne o Shes 4
L ool (6 s S e Slelie o laibawl byl 5
slafSSgn b oS )% gl slaslys

= e Gl g e (St 45 050
039y Lwly o0 ogas slo i)l (searan sbgo
LS e Lai 1 olazel

S yiian dosgh 3 B &1 G -0
iy g LaolEtils LacJss ey 6,LS0n

LSL“W @I,IS 6)@% L w GLQ.)JL\;L.&‘ o (oW )
Lo yele (2 liod (hluan 1] (5 e SOy o e (5l (Loiuan b

Ol Cu i Sl (Eias Shea o il



(2011). Multivariate econometric approach for
solid waste generation modeling: a case study
of Mashhad, Iran. Environ. Eng. Sci., 28(9),
627-633.
https://www.liebertpub.com/doi/abs/10.1089/ee
$.2010.0234

2. Walker, J.; Nguyen, A. (2021). Enhancing Al
accountability with quality standards in urban
crises. IEEE  Access, 9, 52389-52399.
https://ieeexplore.ieee.org/document/9407390
3. Xie, R.; Zhang, H. (2022). Machine learning
reliability in disaster response with quality
metrics.  Comput. Oper.  Res., 143,
104843 .https://www.sciencedirect.com/science/
article/pii/S0305054822001097.

4. Zhang, Q.; Peng, R. (2023). Quality
frameworks for Al in emergency management.
Int. J  Disaster  Risk  Reduct., 84,
102565 .https://www.sciencedirect.com/science/
article/pii/S2212420922006477

5. Amir, M.; Saeed, B. (2023). Al safety
standards for urban crisis management. J. A/
Soc., 36(4), 712-725.
https://link.springer.com/article/10.1007/s00146
-023-01323-0

[6] Baum, S.; Haigh, R. (2021). Standards and
ethics in urban Al deployment. Sustain. Cities
Soc., 68, 102810.
https://www.sciencedirect.com/science/article/p
11/S2210670721005961

7. Choi, T. M.; Wang, Y. (2023). Risk
assessment in Al-based urban management. Saf-
Sci., 162, 105026.
https://www.sciencedirect.com/science/article/p
11/S0925753522006370

8. Diaz, G.; Moreno, A. (2022). Leveraging Al
in smart cities through quality standards. /EEFE
Intell. Syst., 37(2),26-
34 https://iceexplore.ieee.org/document/973199
5

9. Elshorbagy, A.; Eltahir, M. (2023). Al
resilience strategies for urban crises. Disaster
Prev. Manag., 32(4), 481-
494 https://www.emerald.com/insight/content/d
0i/10.1108/DPM-02-2022-0051/full/html

10. Farahani, R. Z.; Rezapour, S.; Kardar, L.
(2020). Developing a quality assessment
framework for urban Al applications. Socio-
Econ. Plan. Sci., 69,

100727 .https://www.sciencedirect.com/science/
article/pii/S0038012120301557

11. Ghaffari, A.; Yadollahi, A.; Aghajani, M.
(2021). Quality management in Al-based urban
planning. J. Urban Technol., 28(3), 43-61.
https://www.tandfonline.com/doi/full/10.1080/1
0630732.2021.1910597

12. Hossain, M. S.; Hossain, M. A. (2022). Al
in disaster risk reduction: A quality framework.
Disaster Manag. Response., 20(1), 22-29.
https://www.sciencedirect.com/science/article/p

o 3 e el Sl e i
5 05l 9575 4 |y lizs 60 slaglo sl
Sl By B g ciedon (60,509, azl o

S ol ol Co o
1 jlasbiwl pliso (Slw)jgra g (Swil -7
(Er—as sign slagilyss cé, i L
Lg)‘Lwool,:.% L§l 'm‘) asS <o “é“f Lgl.mo)k\jl;m‘

5 sk ed (Sluyiera Wb g wies lag
i b Jsbal sl i e Sl 08
slesd, iy w)JTLngQWA_T_x_;SG‘,
5 3 Skes (uled)s g arsl Lwlyen (So56l5iSS
Sbaplm Copams )0 (Soias Ghea bLS)
S Lads 1y (6 el
JoSee Lsass coalS slas lasbiwl ol o
5 sErian Siya Eefbye (sl oalul 45
Ol L i 48 bl o noe
G lao )l (el jo 558 (sl it
"‘-""9‘@ > o ‘Q|)_'>L3 Copds jO SLohas
Jeols bl 5 ools gl 1, 053 5,51t
sogoe o) ad 4 5 y5ld lacd iy o5 S

@‘0)45 )

e 5l sl oo Y 055 i Sty
olod (8 g (—hRgh ole slaolox
5 astd 0 aS olaolys 5 luwlill5 sl
Wlogo—o Xl ils i & gt ol sl
Ol S a5 5 riman aled s o8
3| IOV PETENPURCEI PV PRREREIPL o4
(3825 (] glaandl Lasl 6l sl i
Alion Joe 4 St

Xl -F
1. Abdoli, M., Falahnezhad, M., Behboudian, S.

Rt
NI :ZE

TS o5t

Wi (2H (g5lwdine 50 CotS o Hluiliwl i oy
Loyl (orbind siban 1] (5 0o SG1 32 S o (511 (o8 gucre (S


https://www.liebertpub.com/doi/abs/10.1089/ees.2010.0234
https://www.liebertpub.com/doi/abs/10.1089/ees.2010.0234
https://ieeexplore.ieee.org/document/9407390
https://www.sciencedirect.com/science/article/pii/S0305054822001097
https://www.sciencedirect.com/science/article/pii/S0305054822001097
https://www.sciencedirect.com/science/article/pii/S2212420922006477
https://www.sciencedirect.com/science/article/pii/S2212420922006477
https://link.springer.com/article/10.1007/s00146-023-01323-0
https://link.springer.com/article/10.1007/s00146-023-01323-0
https://www.sciencedirect.com/science/article/pii/S2210670721005961
https://www.sciencedirect.com/science/article/pii/S2210670721005961
https://www.sciencedirect.com/science/article/pii/S0925753522006370
https://www.sciencedirect.com/science/article/pii/S0925753522006370
https://ieeexplore.ieee.org/document/9731995
https://ieeexplore.ieee.org/document/9731995
https://www.sciencedirect.com/science/article/pii/S0038012120301557
https://www.sciencedirect.com/science/article/pii/S0038012120301557
https://www.sciencedirect.com/science/article/pii/S2212420921000323

NN

!
TS ool

dlbw d.l)'s G)L""% L &.A.».O.o: GLDO)L\JL.«:‘ o (oW )
Lo yele (2 liod (hluan 1] (5 e SOy o e (5l (Loiuan b

Cupde d i o oled ol Gl wye oyl
RTRIKL R

Lo jaaapl)l (poglidd ) sl o) (B £ (pu ol YO
3 ol 05255 (5510l S5 sl 2ozlr OF0T)
et St 45 S el sl gl b
AA-YY Y

Lopdec ool ool (oold g lodle wapw -YF
30 ,Lad axedgn copde b ol Cd, yoa S ((VF4Y)
sl S s Gl eolinal b osd ol gy oS
e @l el e e Cupae jshaiea labaiiae
VBV s e e

OF ) wolese Blasadle 5o Lo, (592155 YV
s (53,115 31 5 4] igei (53l o5y 5 o2
Grdy el g GB35 b)) ez dedisn (555
AYFN Y AN ol o e s dgilazs o

1i/S2212420921000323

13.  Ibrahim, I.; Al-otaibi, A. (2023).
Standardization of Al applications in crisis
management. Int. J. Info. Manag., 68, 102409.
https://www.sciencedirect.com/science/article/p
1i/S0268401222002282

14. Kwon, H.; Lee, S. (2021). Quality
indicators for Al in public service delivery. Gov.
Inf. 0., 38(4), 101551.
https://www.sciencedirect.com/science/article/p
1i/S0740624X21000496

15. Liu, P.; He, L. (2022). Evaluating Al system
performance in urban environments. [EEE
Trans. Ind. Inform., 18(6), 4011-4020.
https://ieeexplore.ieee.org/document/9447651
16. Mahmoud, S.; Ismail, R. (2023). Quality
management practices in smart city initiatives.
Smart Cities, 6(2), 145-161.
https://www.mdpi.com/2624-6511/6/2/145

17. Nadarajah, S.; Lee, T. (2021). Artificial
intelligence for disaster management: a quality
perspective. Int. J. Disaster Risk Reduct., 55,
102081.
https://www.sciencedirect.com/science/article/p
1i/82212420920305092

18. Omer, S. (2022). Analyzing Al quality
standards for urban sustainability.
Sustainability, 14(1), 87.
https://www.mdpi.com/2071-1050/14/1/87

19. Patel, S.; Agarwal, A. (2023). Quality
benchmarks for Al applications in urban crises.
Comput. Urban Sci., 3, 5.
https://link.springer.com/article/10.1007/s43799
-023-00005-6

20. Qadir, J.; Bashir, F. (2023). Framework for
quality assurance in Al applications. J. Qual.
Maint. Eng., 29(3), 389-403.
https://www.emerald.com/insight/content/doi/1
0.1108/JOME-07-2022-0081/full/html

21. Ranjan, A.; Kaur, M. (2022). Al ethics and
standards in urban development. J. Urban
Technol., 29(1), 1-15.
https://www.tandfonline.com/doi/full/10.1080/1
0630732.2021.1984540

22. Sadeghi, A.; Bahrami, M. (2023). Quality
management frameworks for smart cities.
Cities, 133,
103905.https://www.sciencedirect.com/science/
article/pii/S0264275123001040

23. Tan, Y.; Zhao, Q. (2021). Al applications in
urban crisis management: A quality perspective.
IEEE Trans. Serv. Comput., 14(3), 628-639.
https://ieeexplore.ieee.org/document/9223672

(&> Cf"’ Jf £ gxuno ‘le)lo -Y¥
g OFF)

sl e Ibgule iolios]; yiol: s
Eghan orae 4Sod i eslitul (Bl sl p (Jae
3 sl slop,sdl bhug ool (giluanse
2 oS s Cwld i sl S


https://www.sciencedirect.com/science/article/pii/S2212420921000323
https://www.sciencedirect.com/science/article/pii/S0268401222002282
https://www.sciencedirect.com/science/article/pii/S0268401222002282
https://www.sciencedirect.com/science/article/pii/S0740624X21000496
https://www.sciencedirect.com/science/article/pii/S0740624X21000496
https://ieeexplore.ieee.org/document/9447651
https://www.sciencedirect.com/science/article/pii/S2212420920305092
https://www.sciencedirect.com/science/article/pii/S2212420920305092
https://link.springer.com/article/10.1007/s43799-023-00005-6
https://link.springer.com/article/10.1007/s43799-023-00005-6
https://www.sciencedirect.com/science/article/pii/S0264275123001040
https://www.sciencedirect.com/science/article/pii/S0264275123001040
https://ieeexplore.ieee.org/document/9223672

