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The city is a living, dynamic and evolving phenomenon that grows and expands in the context of
time and space, suffers from erosion and decline, and faces crises such as natural and man-made
hazards. Paying attention to the network of passages as a single element is very important in the
vulnerability of the city against urban hazards. The network of passages influences the performance
and reaction of the urban context to urban hazards as well as the spatial-physical structure of the
city. The network of roads in the study area has a variety of roads and is connected to the main
arteries of other areas of Karaj and as vital arteries, are the main part of the physical structure of the
urban system that in times of crisis have a very effective role in providing relief and promoting
resilience. . Therefore, considering the importance of this issue, this study evaluates the physical
resilience of the road network of District 2 of Karaj metropolis against hazards. The type of research
was due to the applied nature and based on descriptive-analytical method. The statistical population
in the present study includes experts in the field of urban planning. In the present study, Expert
choice software with fuzzy hierarchical analysis model has been used to analyze the collected data
using a questionnaire. The results also indicate that according to the degree of resilience of roads
(criteria such as open space, lack of structural concentration, number of floors, population density
and width of roads) and communication routes between crisis management centers, in fact,
emergency roads are grade 1 The area includes the routes of the sugar factory, Mesbah intersection,
Haft Tir intersection, Imam Hossein Square and Karaj metro. Due to their location in the
communication routes between security centers, fire departments, medical centers and the degree of
general resilience, these places are included.

1. Introduction

Infrastructures, services and urban areas are

one of the most important factors for realizing
sustainability. The high vulnerability of cities to

generally damaged by the occurrence of crises and
suffer different degrees of damage based on their
nature, structure and proximity to insecure areas.
Risk reduction programs should seek to create and
strengthen  the characteristics of resilient
communities. and pay attention to the concept of
resilience in the process of crisis management as
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earthquakes and insufficient attention to the role of
communication networks in reducing the effects of
earthquakes is the most important necessity of this
research. As one of the most important
infrastructure fortifications, they play an important
role in reducing or increasing damage caused by
natural disasters such as earthquakes. The
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communication network of the city plays a critical
role in increasing the resilience of the city in times
of crisis. If the communication network of the city
is not damaged after the occurrence of unexpected
incidents and maintains its efficiency, the
casualties of these types of incidents will be greatly
reduced.

2. Methodology

The research is a combination of descriptive-
analytical methods and field study. After the field
study and library, theoretical foundations were
collected and the geographical information system
was used to prepare the necessary maps. The
statistical community of the present research
consists of 30 experts and specialists in the field of
urban planning. It is worth mentioning that the
identified statistical community was available to 30
people, and the minimum number of questionnaires
required was set at 28 items. In this research, data
analysis method was used according to the
objectives and available facilities. For this purpose,
the collected data were first ranked in the
hierarchical evaluation analysis and then digitally
stored using ARC GIS software, which led to the
preparation of factor maps and distance maps.
Information and data analysis were performed in
ARC GIS software.

3. Results

One of the main communication routes of the
province are east-west roads, which are Tehran-
Karaj and Karaj-Qazvin highways and Karaj metro
station, which is located in the study area. The
eastern part of this road, that is, Azad Road,
Tehran-Karaj, and parts of this road that have
bridges and non-level intersections, have little
resilience. Also, the existence of the old Karaj-
Qazvin road parallel to the freeway of Karaj-
Qazvin has created an alternative way in times of
crisis for this freeway, which is one of the strengths
of the roads in this area. The society is in a time of
crisis, when the demand for its use sometimes
increases to several times in normal conditions, in
this regard, quick and easy access to these centers
becomes more important in times of crisis. One of
the most important functions of open spaces during
the occurrence of a crisis is to separate one area
with potential danger from another, thus
concentrating the activity of destructive forces and
preventing the development of a chain of events.
Also, green and open spaces play an important role
in reducing the effects and results of most natural
and artificial accidents..Other open spaces of the
city, such as squares, access networks, open
environment of public buildings and gardens are
also in this direction.
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4. Discussion

In this research, the parameters that were effective
in the resilience of roads were investigated and
based on the way these criteria are influenced, they
were normalized, and their influence weight was
obtained according to the figure below using the
fuzzy hierarchical analysis weighting model. And
finally, for the overall overlap, after preparation
and standardization according to the mentioned
methods, it entered the Fuzzy Overlay model to
identify the areas that have worn texture
conditions. Figures 7 and 8 show the final map
resulting from the integration. The final map shows
the transportation network resulting from the fuzzy
data. According to the resilience of the roads (the
presence of open and empty space, lack of
concentration of the structure, the number of floors,
low population density and width of roads) and the
communication routes between the crisis
management centers, in fact, include the 1st grade
emergency roads of the region, sugar factory roads,
Misbah intersection, Haft Tir intersection and
Imam Hossein square and Karaj metro. Due to
being located in the communication routes between
security centers, fire fighting centers, medical and
aid centers and the level of overall resilience, these
places are included.

5. Conclusion

According to the results obtained from the extent
and scope of the vulnerability of the use of open
and green space, the central localities of the region
(Masbah, Heft Tir and Sassani) have the highest
level of vulnerability and other localities have an
almost favorable situation and position, which
should be improved with more attention. The uses
located in these areas should be looked at so that
the current situation can be preserved or even the
level of vulnerability of these uses can be reduced
by applying and implementing the criteria in urban
land use planning. Also, in the central and northern
areas of the region, necessary measures should be
taken regarding the transfer and relocation of
threatened uses or reducing the traffic load of such
threatened uses. It is noted that by adopting such
considerations, the destructive and harmful effects
of accidents or even terrorist operations in this area
will be prevented and the damage to the city will be
minimized. A number of vulnerable bridges in the
region and their high density in the main line of the
communication network have cut off the flow of
the network and make rescue operations difficult.
There is a lot of traffic on the roads in the region
and this will make relief operations during the
crisis more difficult.



Journal of Geographical Studies of Mountainous Areas 18 (2024) 187-204 Shabani et al

Acknowledgments guidance of the second author at Payam Noor
University, Tehran, Iran

This article is derived from the master's thesis of

the first author, which was carried out under the

YA4



DAY=ToF AP Sl (VA 9ls) 93 0 sled uomiy Jlo

)

PRER AT CR

AV=YY 1 Sy S gbls
@Mgf é.bb.o @l:é!j.? Ol dolilad
http://www.gsma.lu.ac.ir

ey o

e O yble gl 39 T55 s Y dilaio yilne 4Suii (5 39T b (IR0 Judoi

oo
43 pastly
"o @bl “A-oia S e uslow! ¢ bl Sras
Ol O ¢ 55 ply o1 (e G2bT s 2 atalip 5 Wl el it )87
O gl LQ}&._.? o&iils (Solers 5 g LGN S|P e}; c)L:id\br*

Ol 01 g ply o81s s b (552l 5 Wi Lol T

Ao SNt

ouws>

Wl cdl Ho
AAEAVARYATS

— 2 lad Sl pmiomod 9 (5 e D goloo 4 Cuwd (S 50 b 519 9 & Klos 5o 48 glro AT
SO =& 4 9 009 plro 151 (151 dxfliae 350 dituin plro ATl . HIAF F1 b (SUI™

el T M Ul o | fidu (b GOk b 4o 4 9 Al b Jo 9 38 T bl 5 o
VEY/0¥e 10 (59Tl Sl g (Sl ydlwl 13 (S 590 Jlws il Of P 38190 1O 4T N (S 188 piuaw

B PO dibio gl 400 ST (S9TO0 Ol (L3514 93 (il (50 90 Cuodl & dxgi b ol by

VE ¥/ B/YA W09 bl 9 SOl Cudlo 4 dxgi b sdg R £5.8310 5 0 DlHbLre plyp 38 Z 5 el Y

S podeb g 03g> 38 Olw b LI ks yol> pdg 50 bl dl> .ow ! 009 ulxi— Ao §F

o OF 31 o8l | éuamd.ga-a@ﬁ G365 50 AL Jg;arj.w Iyl 805 33 .5 b o (& e
e &t T B kxo) Boly (539TIB O3l o 4 g5 b & il OT 3 (S 395 9% S il O

SV i S o 9 (plao 2 38 9 S @5 15 DRD Slurico Jlow 3 405 g4 b (SLad 3929 Ogxan

¢ (B B 17 (S g cdibain V> 50 (55 fadl (Sdoly &89 10 (Ol Pm Sy g I g0 e oL

d>gi b 0gb o0 olb 1)z 5 950 9 cpu—u plol Olown 9 5 Céd ol y slgx (zlb—an ol Hlg>

O Ol 3mn0 9 (FL0d 3510 ( I T o ol 35190 cpums (LA (S g 38 33 51 5

g o0 Jolb [y Iy fomo ol ¢ LT 1l

dowio .

A 3N Ol 4 55 605Tob psgie & Ol S ke Ol 53z A1 o3 loges (6 g Gl 5 Slats bl
&?.:u:.a;ggtf«?,:(.,\p,djsjj\ﬂjmﬁ,zéwsﬂgg AZIZE &)L b o Jamze |y Sopluss 51 (G slime aomy5 el b
) Dospe e A OIS pals s b sl JUis 4 b Sl bl 2alS caast , (Hamafar, 2011: 5
b byl Kb« 4y (Bahrami, 2016 50)cwl iass Wl s 5 ddl 5sTob meler Gl S5y Cusi 5 b
i o Ok g5

(oW )_jalaliyan_e@pnu.ac.ir «(dls el g mas o) €SMaeil.nasiri@guilan.ac.ir «( slxs « ) 8.shabani5020@yahoo.com 1O s 9 59 ST oy

ol 5 5 ASTE L Jas Sl bbus 4l 53 2 S EUSTY dilate plae 5 (55Tl (Uab Jows L(VF+ 1) Glomad OUMar ¢ Jolosl el oin (6 s ccms ¢ Slns 1l &y (P OLl 09285

NVTF oo )Y 5l oy Sl Gl 57 blis Ll Slelae

d Doi: 10.22034/gsma.2024.715808



V¥ 0kl A (2ly) 055 0slad ooty Jlo o Sl g5 bl (LS s Sl dobiad

Fe 03 s iz 8 Jes |5 @ (K35 comer VL
Sl ESU ks sla 6,8 5 oaT oy da s (w5 (5l
b slmen 38 o)Ll 5 5SKs d3li LS 53 50 ny
5 laiie (SG15 05 ol jen 4 5 O 2 ol
St lassy I, & dibie glacsle ) oS Mgl
dibte ) Slasin 503 5l e 4d oo sl (slaalaial b Cond go
— sl Sib bl 4 &5 C; Sl g 93 agbis .ol
osb &l sy e BB g5 5 (S h 5 oLl
Al S et plerl 5 ol Ghle 55 j‘édé’
$ 305 Wl 5 0 OF ol S S5 4 a5 b 53 ailae ] 100
S o sl sl 5 e S5 e T L1 L (ol
2L ()1 S i dy s oS Sl e B 5 e 55
Calies sbul 51 o 57 4 ¥ adlaie (55T (Gl ) alis 4 4 5
b s a8 b Olen ol Sl g0l A5 2l 5 0T
25l 015 i 5 Oy (sla O3 53 64 las 65T
3P An 03t ST Julpl Car 5o per sl 6T
LT o 355 4 a8 I dlm .ol OT (6 pdymnnl 2alS
sl 31487 2 S A5le (5 g 3 Ol 5 0 45 S 45 ol
3508 b 5 i ) (1SS ok LSS 0 o8 03 5305
Ol b S Las 1) 55 1,8 a3l 59 0 Oy g0 yo Ll a5

95 om 3 A
Sl 5 oo plad b o) 4 & ol aggie 55T
3 (Izadkhah, 2009: 21) wS" e iy b5, Ol pus o ke
gu‘mp@m)dbﬁu;%ur.u,giw&&w
5l (6,8 Pl (YN b agrle paghs Olse 4 05T
VAV 3 e Lo 5 (55T psghn 355 (oo (b ae oS
4 OT 3l (Galite (ol o opl bk @1 (55058 4 5o
QT&#TJ@MMﬁ‘)‘cﬂya}?)sd)j'rgtj\@
sl Al (V) 4T e (ooBTT 6 4 s e
5 Sl Eole 4 (55Tl o 39,5 45 3505 0 Lal
b dalllas Bl o ot (Sin 5 W5 e 4 Ol o g ke
o (gyaab DLl Gl A blae 5 s es o)l
Gl o Tob Cla gs s 5 b Sl Sl
5 O (oS dumloes skiie o Cel> PENPIESIN u’;b;
5 e Cub b4 - gL (Ghasemi et al, 2019) sl
bt NS &Sl 5 Oler U3 La,ed 0N YL 6,8

OLCed 9 Jlrd

23 e B gl DLl b5 e 5SS Olge
B b Dol g5 5 (3L sl T BB el
Norai et al, 2017: 152, Fadai Bonab, ) & ls o3} o
O il s e 28 s byl s .(2017: 8
&b 4SS 53 3l Sl Bls 0 s sl
5 e el ad e Dol gy A ed L)
Oljen 4 Dly> 58 ol Ol 51 edS” Lads 1) 55 ST
Cacwisne 51 58 Ol 1) s dals awlS gl
2303055 525l gl b ol Gble 4y g s 5 ESTU e
Al Dol D T )
Ol (Abdolahi, 2004, Anari, 2018: 351 )cs 8
SbT Ol 4 b Sl bl I 50 S 5 Ol

)lx.l‘)b LAJ.G.& &u)}TuU J)\)&d\jf‘j)} W\>

o gl

Slp e bl S o8 Cgr 3 DI 5 clie ol cCalies
Sl bt s b Dbl 5 O L el
Pashapour & Pourakermi, 2016: 985, Shen et al, )
(2007: 15
P GLAE Dl s o) ) o 4 5 L 5ol RS a2 5o
sb 4 eSO sl S 5 et s b o ) e Sl g
Nagae el Sslize " ool Sl 5 Ll o 5l g 5
5 deo 3l i e el 4 4 g UL A, 20141 22
VL (ST 5 W0 dle 5o 257 ailite (68 H5n Ca
S Ol 4 75 5 65, m 03 S 5 e
Y oaibte 25 5 b gl 8 g5y » 0T 6,805 5 o
i ol el sen (S ol s)lal akais S Olgie 4 S
5 b sl S (AU Il Ldd Sl s (5 a3
ST 58 s 5l Gble ol s plas aSs Cl b O]
Are 48 2B LS o il 48 e b Sl Sy oKl
Lol 5 8mmly Ll Ol Sy ke il e 53 45T e
Sb s Sl Ohlas 2als 5 Slajslbel 53 dlg e A5
ol s Mir Alang, 2014: 178) asb acals gl 58U
A Y a3 plas S5 Condy oS Sl ) gy re SRR,
Jromed $3) 50 D) A b 0Ll o 5 Al Olse 4 2 S
on 3 o 355 Ol 550 Blsm 53 plan S ol 2
4 55 ol 53 ailate Szl BV o e 5108 1
VS\J: 3,5 o,lal 5yl ge cpl 4 Ol oo candllas 5550 45 503 Ol 50

Y4y



OllCon 9 gl.wfa

VL eda s wlols ol sl )| o 5 ((3le b ads) O o
I 5l gmy el ans 55 J b 53 05l oal 5 1) (L5 S glis
Corolr 53 e 5 oo s ppie cdm 4 VA ans sl e
2l Bl b ol 305 pb @ s ed 6Tl
23 S g b syl uSTE ol s b gl
o2 9 L Jls 4 (o385 Ao sbaolele (653 o
Calgins 5 Cuslie Ll 5 on &5 Lol (g laadd 5o B 5 (ol 31
Heshmati et al, )s,0 YU 1) g4 sble &K g 570l
.(2019: 1

Sl blies b ablis (gl 1) Sl laol&s S SUls Ll &S
AZMIdns Sl 3l G @beSaS Osb 0T Ol 31 j2als
il (65 a3 S0, s (e al, 20140 25
Sk Jorl o pled 55 adilejle 5 285 ¢ Salen (5,18
H ol 53 dy o0 D pe (A3 e Olejl a5 O
Glacsloy Jadl [ 0 5d 4 S i ys Jows Slela! gl
2 el 28 Sole o (Marsh, 1999: 210) 55 wal
chae 4 s Sl (s Glaolile sdge 4 2w 30y,
S e S Ses dr g filds o Slelaz
lojbs gLl ode () smme ploz 55555 95 ¢ Jolis
b 5sd o S dowe Slelan] QS Lo g5 oS g
S (sl 5 Sl 4 el SIS 3T 5 b (sla ey 8 5 5130
Lol b 5 disd ol 15 Ol on Cope a5 5 ol e aled s
Sl omn slaos S5 o1 3 o b nl sk 4 pY
(Falk, 2013: 21)u.7 A3 Ol b g e

23 SIS 8 eh IS ole 51 S Olge 4 648 pla
S iyl odge 4 OT w35 5 s Ol bl g5 Ol
bl &y o (5 3k 2Ty 55 Sl Sy 53l
55 i IS 51 gh aIS - oLah Hltle ioan 5 (5 48
9ol bl o gl ol (oldd 55 o)l 50 Sl ok
Ulsis plas b 4 ar 5 bl (oo pllanl bl S o b
S s Sl bl 55 b S T 303 e (5 uaie
Valizadeh & Dadashpour, ) csl jls,y & 5 (65L 5 el
o 3 5 L, s bkl s o5 sl (2019:101
4S a8 Iy LUl LT 5l m a0 15 L ablis o s
Slad-ly 4y (o s U gl g allats ulide 5o o o SYL |

Lo e ol 5 55 50 sl ) gl ol Ao Ss B S S

VY it (DA ) o el ooty o ¢ HliamdgS Bbolio o1l pia lalllae dolibnd

14Y

(5 e o § Calbes (G0N oo 5 im0 55 01 1 55 Lo g
5 el B0 Ty ke )3 05STE & A il
5 lablie oS rin caxbls gy 54 Ty pde 3 il g
SuSs 5 ma 51y b gt 8S Canl 03 5 Sl blous JhalS
05 3 sbans s Ole opl 5y Sl esls S8 YL Gl
2 e SosTOl e Cov asehe ler ks Lol
Gib oS 555 0 03 51 )5 4 bl pde 5 Laat LAG L agarl 5o
S dmea Jalis o4 olows ol S s ol b ol
N oy Cars 4 L 6T e iS5k Ol gBs oo
S Wy o Mol 1y 5 s 53Tl (Y0 F) Sorus
S5 4 db S s sl gt &K QU5 S eIl sl
(ot Bl i O sl Gle gd b s 63y (o
LD ) PP S R PG I P UWSIPRLS- K UG-
4 3B s o s sl 5 (S5d Sl 5 dilodls
o) el I s Sl g lad Ll d Cog s Shes 5 b
T b 3 b Ol bl 4 4 55 Ol bl L b Sl
$03Tob 4 53 5 1l opl (65T O Laim )3 pege 2B
e 31 S8 G 5Tl e sl dal s es IS
Jola s L;Lar:w:.w Ll Ll Slelaz| 9 IS (gla
O3l g OS5 sl oo g odd atlo 5 b Jaoee (gl
o O e OIS ERGINT- AP 281 b gl 6\.&3".:,,.‘:“
LT3 51 g S e 55 4 b (65Tl Al
Godschalk, 2003:) 555 a8 8 L5 55 o1 b 555l ,
4 LD 0T 55 1457 Sl (6 g Ol s o) 03 55Tl g (138
s 5 s Sl )3 0T p3,0 457 105 Sl ooy Oljen o2 7S
Slesle il 51 aS sbesle ) g v.lu Sleds b gla
e SIss glls 4 o SU) S e $a,m Jshne
3513155l 55 g ks & (ol Sy 5 o (S8
4e¢}b‘)>}>')‘;u@::b"Jw)éiij‘m}y“}éﬁ
Pl 5 o gt (sla b b ann g g Y wlio el

YVY e (g )1s el Ol e o e asl o) Wils
> o Dlgz (pl Bl (ol Al o ds ol Ol e Zs e
£55 2l 53 SbT Ol ¢85 51 I3 S Ky 31 A5l
5 Olpm Sy Bls s o Kol 5 Sl slbel Ol
50l Sy e Sllas Do Ol e 51 ey 55k 5 635

aslr aan lasl sl 5 4 Sl Sl Djls b O b



V¥ 0kl A (2ly) 055 05lad ooty Jlo o Sl g5 Gblio (3 LSy Sleflino dobiad

S 5T 30 5 oy s g i g T i
3 ons 4 a3 daT 5 o, 0L o 5350 o8 bss e b3
2D s (385 Jelss sl adl sph e Jalb 1) ol sl
b ) e Ol (e L Dok aw ol s 4l
(and Ll dnes Jge s 5o Caliee ol se Sl aems
313 63L 5 Coeal 8 pdynT (5 T 5 0l

S0 o S8 5 S S 6 T 48T s j30s 0

OlLCod 9 Sl
ST sdxte 5 pste (Sl (3 3y o Bl K L
St 2L el 4 S (6 Tl g 4 ol
el Cand U515 5,58 oo gee adid ainy 5o g azstls
ol Gl agh paiie lipdy T S s bl
Loy S5 5 Cad S8 sl 4 by gl
sy 4 ,ktle et (Husdal, 20060 2)ewl

IS 5 sy Wl OT L b e Julse 5 bl K2

Ao &S (510l glaas L

Slid oo g3 1o

PRI

Sy S1ye las 5l alols CoroaST

i

e 4 (5,510l (l5ae

Vv o8 W, o (oBIR (Heede Jow ) IS

V gy OIS b oSS 4 /PP e | Olgisl
ol (J6) B b (Cand yln)
S sls oles (2019)Valizadeh & Dadashpour zass
Sl el :x,Jlf G ole 5l S ol 4 bl S
(2019) Mehranjad & Khorsandi sl .ol Coeal
Ly 355 oSl Ol ol 3l plae & oS ol O Kby
Anart glaasl . s dal g e O aawly & odiie (5310l
S ol @T%ué—‘*éhu”}@«}&r““‘;)}f
Karimi Razkani glaasl .ol b5, i Sl i
ol 4l sl o Sl of KL (2018) et al
el dn (olg 5 slerl (goladl (e JS) (gsT
Badi & laadl mls .ol Cuonl o i Shols oo
93 able g8 b dowe S sl ol (2017)Rahimi

s a8 515 0l ((2021) Mohagheghi etal jzass, mb
SIS (6557 b Ol e Bl 31 0l i VY adate 48 i
Sils Y 58 (g A Sosk 4 Ll 513 Sslise sk )
SFO Y (5 5 4 TSl e s 0sT DU Ol o i

--UJJ{LS))T&JUO‘M@J;VSLS‘J‘-"‘
&y Sl ol (2021) Hikmat etal  gla jiags =b
o3y 335 5 (slgidu 03505 ol 03l 015 o (655T Ob &5,
355705l (S5 gl 2 b sl o 3050 slgibls
B oy S g J S 4l filug 55 plas 53 335 03503
oLl ledss b 5l esly Olple sl pml &S ol
3 5L LI ) Sl e J =S 150 5 eslizal (g5l

BSyed i 1y sty bl s el ple
S sl ol 5 (2021) Khayambashi etal _zags, =
Stlas Sla e Ui s 5 bl Suan 6L S o)

b gio 3l 5ol ((olld - g (5Tl Cpimman ccjh»

Y4y



OlCon 9 (Sl
ez 313 3550 SaRE g S 5 okd 505155
GoleT dmale .l oy § oslinul oL 5l a L el
055 53 Olaaiwie g Olulis )8 51 8 Y Luls 5l iags
drale oS Sl S 5 4 Y A (r 6 S S50 2l
Sl 3ld= 457 Ws g &Y e jaedd Sl s ol
233 2 93 3 8 s 0 B YAL 5 5L 25 e sl
Sl Ldows 2sy 3152 50 Sl 5 Ooldal @ a5 L
6513 8 Sledbl 1l ghate b .Cow ol o3lizw | s o3l
o 3 g b ey a5,y GLi)l (Fle dhed Jdo 53 0l
o33 w8y o0 4 ARC GIS il 5 jleslinnll an
40 s Aol gla 4l 5 Jule Gla i 4y o g0 S A

s (,t,,;tARC GIS 5l 05 o3 els 5 Sledlbl Lo

ORIH IO (w2 g0 S Sl Y v

S )
Comer oS5 \
e Sl dlols Y
S Sl v

e L2 f
C g Sy o

Slab &y ) s
Sl ’

VOB s 55 1 ace

c:\f-\-ﬁf‘ cCL.,aa 3 ASB-JK a\)\.@.‘z- ‘@Lwl.w JALL aakee Oi‘
JAL& 45.5}.& < 4..2..4..: d{;@,& cJLT-\:-JM CJ:.’; P al)Lg_‘g‘-
..\>f.~Aﬁdu)lfjcw‘@bbdk\)\}hdk:}b@u

VY it (DA ) o el ooty o ¢ HliamdgS Bbolio o1l pia lalllae dolibnd

14¥

bl el 35 4 eS0T SU Ol 6)ls
3T U Olje & G0 S b aihis 0 2 a1 S >

Syh o035 s DLl 4k
Uil oS sl olas (2021) El-Maissi et al - glaasl
23 L5 Sl Glls gl sl sla K2 6l 6y T
(2020)Karmanzad et al _tass .col 475 Slalas
Wb sl o (ulid a3 03 &l 01 Sl
Jesl 5 el (s plae (o) G (omex m)S
=S 5 e (S5 S T 5ol ojl pl sl s Dlazs L
Oy 4 op) 40 (2019) Wolnowska .ol coal ;1
0955 WY Jom (55wl Gl m Sldie JI8 pl &S
Dlidod ol A8 o Ayl e B 5 Jem Gilbe 5 e
Ob b es LIl oS das e 0Lz (2017)Schlor et al
€51 Db & Oy lp Pl L)ls ol (g8 60T
ol s pbe O e SRalS Al SLISI L (6 et
slabl 4 Odildn £ 95 5 Ol Sl sld sl ¢ o
2 sl ol Jaall andlas 5y gl 0K 5 1) Joes
Sy Soden bl s as i i (glas gomes 45" ol OT rags

.Mb@)‘}w}j

G gy .Y

andllas 5 dowi— d o5 sla S, Sl (S S ) Sl e
é_,lz C’JL:.A ‘5‘43 B::tf E) u’.;\u\.:.o axIloe )‘ s RS u.?‘.o\:.ﬁ
axdllao 8 590 63 gumo (B p20.1,Y
Jolee aibie ol Colas 3L o0 LBVYOFVF Usles

Wl o @Bly S g S e 5 aiate )l SNV VA



VFY 0ials COA () 035 sl ety o St g8 3blo L1 i OlWllas dobikad

Comle 0352 50 (5 51 )8 £l 5 (amaz ¢ plae
VYo i 53 3L g b (628 SIS
S Y 4 5l ey o 6557 ez 5 g Ghle (510 e
e 303 5 o ns b Y (oS el (SN
T« ZONE-UTM-1984-WGS N-¥4 lazse
oL )l sukay ol plowil 511 5 55— 0315 olans!
g o GIS .55

SIArc GIS i o5 e )3 basls (G5l wdle ; g
b= b mb b Fuzzy Membershib , s .s 5 b
T e bol, Ll oS ol 4Y) St slajlne (61 2alS
55 0T ool bl ol 51 aliols il 551 L a7 (wsl &SKs 5
g Pl s s o5 o S LG g
LS (as b 5o T Slely LL oS ols 4Y) e (glaslns
WS S 50T S5 ks ol 5l almols o531
Ly e il aslsl js a b eslar wl el oo 5158
g5 g aa>Ma

OLKeR 9 Jlard
oy sladl ¥

°>La:__.~\Jh>'ol;.:» Osls olis (¢l Yl )'\Lnd*éj
okl ot Jlazol Ol s 28 0T 51 Joo b 2B (08 0
S did Glodamy S @i (b SUM 5 e
o 3 55 Sledbl s S5 0T s 6ol la, sS6
aan 05l s b g Ll @B b Y gene (X)P nedes (61
A Sen b e 65 53 35 Sy 5o o T
28 33 Sy 4 ()P rass 55 5l ke 5 0
S S a5 W i S s S
03 et (383 o) geo 4 i gl Ao s L ILH(X)P
O3ls OS5 (gl 5 (531 Jlea| Glj.? = ol s ol
7 el 5 o e 3 (S5 (656 Dy g 4 e e
Shal e sl (oLl wuT 3 s g da s s sl
jysjygb%\éhqyclplw&&\f
S s 5 Sllas 4l a4y bgs e Sledbld_il

‘Shape file

V4o



O 9 Sl

VY it (DA ) o el ooty o ¢ HliamdgS Bbolio o1l pia lalllae dolibnd

e e . -
” ]
Ot gt H

et S Sl

3

48 sloal,
Value r

Low
£ L
- I 3
. T T T . > £
pro= 2 Fem s pr= 5 rete

Vo 8L, et A 15 3 alold Y IS

e\) :‘)T Q‘)‘}A @ U’L)Jg C; r.lu\.; e:lq- D9 peomed
1 Ol @190 53 p Kol ol sl Ll g 3 — £ S

o ab opl 5o ples D8 LS 1 a8 Sl ol ol 513T

Sl Ol (B Sl el S (S
—C;j C;_O‘J'é L;‘.A ob A‘JT Olea &S Lown L;J;

3)90 ojjwjbgugyc;jﬂ °®.‘5CJ‘.’J.}§

il g5 o 35T Olen b s 5l 3,5 i 505 5 anlllae
AL (o oS 65T Db ls (Bl (a5 e o 8
iN i
PRz —————
3 K
2 ( £
5 - Ls
wsub g »> g
- LN N f
- low O i i
§5 -
I
i < T

VT O e ¢ (g e A 3 Ao F IS

Lol o 55 S ol OLeT 5 o (g i Bl et
Sl akol 5 IS8 53l ol o ol S

el 0k 0315 OLES anlllas 5 ) 0 aibaie Sloys 5 23l

g bl 3 S Gleys 5 milg ST o onl o
Slp Lo &7 il o Ol m Olej )3 amelr 2 glajl

b o Sl gl Ll s il di b a8 0T Sl eslizal

A4



VFY 0ials COA () 035 sl ety o St g8 3blo L1 i OlWllas dobikad

OLKeR 9 Jlard

el Ol
e 5 e Aol oul e y 3-

U5 sloaaly

Value
[

e

— 1
Lew 0 ]

0 13270 540 8510 1080
Mcters
e e
=om o

T
-

VoL, e o Shod g (Fdlog 3 10 31 dlold B S

Lgu@‘cﬁsl:nﬁbia,pjtg slalad slu.diyls o gime
033 55 Ol 5 e gee sla Olatla (L asve ((ow ws
ol 5l ol Ol 5 S8 8 on 13 bl !

M;@OU‘J‘)CJ;JG'&* A.ab;n):}:.w

Ol e 9 p (ali;» 23 5L slalad L;LMJSL.:- S odkes
o 5 s 3l s ity (sl ailate 6 ol L
S e 5o e Slag s Sl 055 S e 5
Sl g e sLaldS pioan AL (o mBy Sho ) drn s

5 b Dol STl 5 BT 2l s e B

o gt
s oAl ey

'-
423 gloaal, i
Value
. ki

018270 540 810 1,080
. — — 0
1 '
asto0n e

wiseo
x 1 4

rg
i

T
120

T v

.
o oo weo

Vo o€, e e SRS 371 50 51 dlold P JCL

(S8 35 ol o blius 4y oD ¢ b O 5 )zl

Qlfqb&&bb—l{()bﬂjaaﬁwwcﬁja&aj

Ol 53 sl 5 GBSl Suley pe Dy 0 13 5 4 53



O 9 Sl Ve Gkl VA ) pod o)led ooty Jlo ¢ SlimdsS 3blio (o ldl pra Olalllae doliluad

Aol 5 S 3 s8 e 5k 55 b gd ONS mlaw 5o
ol ol 0313 sl adlate 53 L g gls ol

i (gla om0l b e ()87 cpl 513l s 3T

- ot gt
B b P o A L P

L sloaly
Vaiue
. rgh

ow 0 'g

0 1370 240 810 1080
- — —
2 ) T T T v
e - - e wrew

VR oL, e Sy S gw 0 5l Aol LY ICh

S Y oST15 L L Co ) peame 50 00 548 Dladst
Glalad o 5 b 6l bl 5 5L lid 5SS o
Sols ST o 5 aldy alows (opioman 58 0 S
Lss 1 ol gnl e o8 il e baly o a8

350 5 delasl SIS 5 5

5l o et anlllae 5 40 05 gdoes 53 Sl Sl oy
&?;ﬁ u‘“?)f 65"&,—5 3 s Slalas 35S
Coms s 6 gy S1b ain) (G sSmn slalis 03 5
Sy S 355 52 Jolo g5 L 353 0

e S o5 a6 ad s Gaen uls

Al g
Slade Sy spene 00l Sl 5
4d sloal,y
Value
- -
- A

T
37000

1 owras s ess 100
5 I — —

T
1316000

T
1345000

T
134000

T
1912000

T T T
700 a7 amee

VEr O, e« Dlads S y95m0 A CE

YaA



T 5l Gaos (1 Sl 5l adbie plee 5Tl la
Ol s el ks (6,50 b el ol ) rlv\fﬁ "y
G303 30 e G 55 g et 4 yls g (65T
oolatul o el guuad) Ty (Sl dhde oo
oaasia 3 p1 calid)8 DIk 4 e g L Jue o es
Localies glaamas 53 odd S5 la el o(2F)
Ole 0pl 03 igdor Gliad) O Comal Calides Sl s
o) s o b s S8 st L 4 S o e L

@‘xdﬂd&e‘é}ﬂ)%é)}f)éua)\)g}iub)‘.{

il bl s gl & ole e3sdme b s § Overlay
BN 5V S 58 plels wdb o s 1y a3 5w

V¥ 0kl A (2ly) 055 05lad ooty Jlo o Sl g5 Gblio (3 LSy Sleflino dobiad

OLCed 9 Jlrd

50 dds Judoei & pidly L1, TN

g oo sn Soale 4 a5 b ibaosls  Sle e oyl dl>
5 odkomy Coale 5 SOl bt (Gla e Sl osliul o)
b ez gdome glulldh gz (g 40 sl g5
oz 513 53 053l bl plulis jshie 4 5 plas 5557
5 Sl g sldel Glacsle Slusl (6,8 S b Jlas!
Caliee jaslh Lo g ()l el ads g (St s e
(S5 gy soamen o 3) o)lder gLl 5 oly (2,8 O gopas
5 Sl Sl 4 s 5 (Slsle (ST ¢ mesr
Ao ol 458 1 g 355m e LS 5 Sl
0P 95l e Sl tla esls 4 ) 5 Coenl i (e 9
SI6 Slogeen 5 3udli 9, 1Y
cbﬁ;yﬁlaﬁéjj-\-s_.)l;).’ﬂs&uﬂ‘)\iJA}E&‘)J
Lobas opl 108 56 o gos wlul 5 55 ) L
25 58 Glas T (6,18 136 055 5 Bl oks (55l dbe 5
ey (656 51 s Jdond 25 059 Jue Sl eslazal b
)6J'L~a.sLAT)'\u,.\idl§6§LiﬁrALg\ﬁ;,.lLe.;):)..uT
FUzzy Jues,lsens e sla s, ob o)l bkl

[ﬂExpertChnlte C:\Users\Administrator\Documents\ahp.ahp
File Edit Assessment View Go Tools Help

15R|G0/ Ay

- 0 X

Inconsistency = 0.08
with 0 missing judgments.

u BRI N ASSIEA] B
Sortby Name [ Sart by Priorty ‘ Unsart ‘ [~ Nomafee
" Priorities with respect to:
Goak: pahne
maber 22 |
jamiat 274 I ——
tabaghat 130 1
fazasabz os6 I
darmani 21 I EEEEEE—
ws ]

Vv o€, el T' &1 09y bl g Slgmed il A K



VY s (VA o) o 0plosd uomty Sl ¢ IS sblio osLdl yia clalllas dolikad

O 9 Sl
fI N i
= A
Sl Sy g s i :

£
[FN
g
TNy

3
yrono

N

013270 540 610 1080
O — s
e = 2w

0w waow o

7 T
o i

Byl
Gl Gy

2ot

015270 440 810 1080
O —

T T T T T
wom 000 w0 wnnco P

>

VEY OIS 5 e (89Tl (SNadids § (559TOU (Sadig )+ S

f-

O plel Oldn 5 5 Sl ol Hlear (s oy Hlear kS
P ASF e b s bla ) 28 55 s
Fm e ST (5571 i (BT (sl e
b oes ol o NS 3Tl Oljn 5 (galdal e

Dy ol

b ghyls o ges slaslne Blod 5l LG ol i ol oyl
o2 03 (S5 sla 0§ slowt JSCte Lol izeun oYU (6557
oo 31 30 Sl G plae Sy 56 b
33 ws W3l clylsl e 5 ST e ladidil o slaz|
o abaie 53 S35 slowl sl 45 Uyl5 ) 5 03 it oyl

Al

s Ol (56 laesls I Juol Jaiy Jom aSUi o lg 4k
53k Lad 552 9) baoly (55Tl Ol 4 45 Lidas
5 ol e (oS5 Db sl oSl S a3 550 ¢ Jl
Wl S e ST o (BLSS Gl e 5 (plae 5,8
Al )5 (Gl s carbate Ve 55 (6l sl sl ol éb):

Skl oWl wlol » (539Tl Yo
e S iy 8 bl Oluls 8 L aslas 1w
uuasa“.u.uﬂ@»;,;dw\alu.u;ﬁég\;
0 8 4l 4 5 olelid ) e (Sl Lot 4k )3 g
V3l 53 BUFFEr S5l 51 estizal b ailate SC31 5 gla
IR E RtV VNN E ™ @‘Ys&f‘)b}c‘ﬁa/‘ARc GIS
o8 Ll pls skl T 4 4LE 4 ey Ll
S35 5 Lo 15 adlate (65 0 S 53 (S35



V¥ 0kl A (2ly) 055 0slad ooty Sl ¢ Sl g8 Gl (LSl i Slefline doblad

OlCod 9 (Slxds

e ' i s
N
s g. A -g
S gy ' £
= 1H rf
i i
dﬁélﬁh')
o i H
] L
aber_maigh?
i i
i i
1060 0 780 1040
O — —

N
W i A e
S 6 e i i
i H
i i
& sl
ol Vil
LIS
TR
PN ISR
é ;J lll"“:\\\ﬂ s
— |

VEY O IS e (S B 9L Y S

b aibte g g S 0 sla dloes ST Sl OT I ST
Mg Lsh o smimn g Sl ble pl 03 oS 6)sT
sl DU Ks Sobm e las 8 asllas Cans
Glaasl L &S cl Sglize Kden b O¥ows plan oK
Badi & Rahimi <Mohagheghi et al (2021)
Oljen 3 oaT oy o5 4 a5 L3l Sl 3 ((2017)
CMoes a5 5L GLdd (5,58 g pds canT &als
i hls (Glle 5 5 m‘clr@‘) akis ¢S 0
Comsn 5 Camds 5 S5 Soe 5 52y ol Ol
S 4 i plamal Ll &7 dijlsy 5 5 (s llas Lo
e ons s 01 B 35 s S5 (3ble nl 3 5 sla
el b la (6,287l (6 iy T O e ) (s b 5 Lodm
S5 Bl G Gho by s Lilss Gl
5o aikie Jld 5 658 o Sls o3 guoms 55 pzen (ZwlS
3k g b )l ol a5 il 4 S L
g 3 s sla ) 655 ol (S5 L 0sS WS
o Bl L Sl S 0 S sl Y DLW
= b Sl LLLS 5 o e BT S Ol 48
5 o3gmi (5,8 s ailate oyl )3 fessss sl Slkes
23 pds T o s ol ey Bl 4 el Ol lus

Col (bli)l s ol Lo 55 T (VL (S5 5 aiass

VT O e S 5 Sl 0 57 Y KD

S 5 4o § Sy W F

o S 5 ba g ) 528 Comle I (6l oukos 2w 039 4!
P52 P RPN PR SN MG [ S ER P 1N
;ﬁjamﬁguszldu‘}f@\,gc;
@l b Cand pl )l 15 pwliel Hlaw Ll a3 5ls
5hals Slgeen Karmanzad et al (2020) sl
Sljle 5 Sl ws o B S w2 Ny BB
235 f b s nl plas oy S 4y 03 5 ple 5 (6 4
el 03 S Gy S 45 ¥ adlle 53 o sas 4 et
Hikmat et al (2021) laasl U gsos )
ol &z s,ls o ea Valizadeh et al (2019)
3 4 o 6 5V Gzt L 5 omesr o571 5 (5115 adlae
L5 oST5 e lamtla il S 5a3 Sl Hla) 5 bl
las,lilul Sole) pde Cplae (50 O35 mly clomex
s Sl oslizal cailate 53 5 5n (sla ojle ST s p5Y
Sblds 5 Jadl mhaw 4 b gy e 3l 8 Zale ) e 5 pslael
3 Cand ol 355 o o e allate ol CISis ala
el e L laasl

1.3,05 o swen Mehranjad & Khorsandi (2019)
Glaslrs o ST ailain plas K8 6057 S 25,1 51
G 0515 5 o S € lnn kS s (S5

C;J@Y&]abjauuj};@w.@‘nﬁab‘;da“j



OllCon 9 gb:.fa

(sl d sl Sule s L) andllan 5 50 05 gdome 53 5 g2 50 JI>
Cnlst g Cdd S cnls oy, Slis| & S
Ol Jlazt Sosl g Cﬁ) Ol 4s b .::Jf (al.\.é! ;J@L
o505 I3l (5 2oy Jos o o b (e siban JUiSH 4 Cd

Sl Qb 48 8 5 50 (sl (s sl &Sl 4y i
4 Ol oo 5l sk (e plol ¢ gl ols Jali ailate s Lol
Al o L s 65 el Cansy Sl el Dl
b slalas 4, S e Gla UL (g s 4 57 L ien
slgri ¢ s Lol bl gla ol als 5 (o5 5LaS 0uSiiils
5 R (g o3 (Sl s Ol g0 4 s s 01 33 5 o
J_l,;,.uﬂf,\;umuma;tf@;,;’uj);&u_\
il Sl e jades 5 Sldl 3135 8 e sl aul
5 T Jas (6,8 s 55 (sla OLLS 53 43 e kil
081 s (b Olas b L85 51) &y ) suamme a2y 4 iy
e Aol lasl 5 g el 55 OT dlas! (gl nlin
skl G b ) plae S5 45w b Olesle o
0372 S jlie las shitdt Jlat 28l (g1 5o (glaliad
b andlas 5y 0 03 gdoue okd 3gde (SUA e 03525 5
ol 53 OT sl 5 & 5 Jom a8 )3 I 4 4 5

.03 gl>we

Abdolahi, M. (2004). Crisis management in urban
areas, Tehran: Publications of the
Organization of Municipalities and Rural
Districts of the country.(In Persian)

Anari, F.; Igbali, N. and Moidfar, R. (2018).
Evaluation of variables affecting the
improvement of road network resilience
against natural crises. Journal of Regional
Planning, (3), 351-364. (In Persian)

Azizi, M.M. and Hamafar, M. (2011). Seismic
pathology of urban roads, case study:
Employees neighborhood, Karaj, Journal of
Fine Arts-Architecture and Urbanism, (3), 5-
15. (In Persian)

Azmi, A.; Mirzaei Ghale, F.; Darvishi, S. (2014).
The place of indigenous knowledge in the
management of natural hazards in villages)
Case study: Shizer village, Harsin city.

VY it (DA ) o el ooty o ¢ HliamdgS Bbolio o1l pia lalllae dolibnd

Jsmu,a,g,;w@w)uf@ogﬂdé
:dekhébae:b-ﬁdﬂg;“é)ﬁo-.df@o;\y
j(;.5;»»\)Q‘ﬁf}b@b)ﬂdﬁ‘&@f‘d‘ja:ﬁ
03 gdee 53 93 adlale o U"J’G{’ff’bu 35 9.5 5 dal gt
it 5 LT &S 5 Glulee s Cdnirluas) adkie Lo
3a)ﬁ}g;ﬁ‘ypgﬁ}p‘du\m\,&,;gﬁéu
5 o Olay I3l 5 Ol 5 sdias Esl aouilun Iy el
ﬁﬁw&;@\ﬁg;};@a@pmwwé.\f
asl )l Cad oplos 5l 1) Soee ol (6500 U 53 (gudS
Mehranjad Valizadeh et al (2019) slgsass b
P CEN 555 5,13 g sean & Khorsandi (2019
)@&}jéﬂsqujW)JQb)L«ﬁthﬁ
oKl 3 ol 5 Slays S0 Sluy Sledst 054 SSTL
55 adhis Comer Olje 5 Camy 4 sl Sl 8T
@)J@?}J&‘j@@%%@&}é)@)y
b ell (g5, AT 3 cpl 53dS sloel Dt s s
Al Sy ool A Gl s Gl aely 4 Ol
4 Gl gy ol Sal @ a5 L LS3L s (5 48
oj)wjtjéjd)lﬁj))wﬂ}suwﬂw|ou\ATL}.«&
ol s blas 5 53 8 e slgtiy 10 (il o feus

Journal of Geography and Natural Hazards,
(13), 33-39. (In Persian)

Badi, P. D.; Rahimi M. (2017). Investigating and
measuring the resilience of the urban
communication network with a crisis
management approach (a case study of
Tehran's 2nd district). Scientific-Research
Quarterly of New Attitudes in Human
Geography, 2, 41-65. (In Persian)

Bahrami, A. (2016). Evaluation of the efficiency
and performance of the city's communication
networks after the earthquake with a crisis
management approach "Case example of the
6th district of Tehran, (unpublished master's
thesis), Azad University of Quds Branch, Iran.
(In Persian)

Cuny,F.C.(1998).
management lesson

Principles  of  disaster
1.Introduction,



V¥ 0kl A (ols) 55 o sladt ooty Sl ¢ Sl g5 Gl (LSl i Olelino doblad

Prehospital and Disaster Medicine. 13(1).88-
92.

Cutter. S. (2008). A place-based model for
understanding community resilience to natural
disasters. Global Environmental Change. (18).
598-606.

El-Maissi, A.M.; Argyroudis, S.A.; Nazri, F.M.
(2021) Seismic Vulnerability Assessment
Methodologies for Roadway Assets and
Networks: A  State-of-the-Art  Review.
Sustainability 2021, 13, 61.
https://dx.doi.org/10.3390/ su13010061

Fadai Bonab, M. (2017). The effect of public
spaces and urban transits in earthquake crisis
management (case study of district 2 of
district 6 of Tehran municipality),
(unpublished  master's  thesis), Tehran
University of Applied Sciences, Iran. .(in
persian)

Falk, k.(2013). Preparnig for disaster: A
Community-based approach, 2nd red. Danish
Red Cross, Copenhagen. Retrieved from

Ghasemi, R.; Omidhar, B.; Behzadfar, M. (2019).
Studying the effectiveness of "technical-
physical” and "socio-economic™ strategies in
improving  urban  resilience  against
earthquakes. Journal of Urban Planning
Geography, (1), 99-114. (In Persian)

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

Hikmat Nia, Hassan; Aunt Nasiri Hinde; Ismail,
Eskandari Nodeh; Mohammad, Yonsi Sandi,
Rehane, (1400) Explanation of physical
criteria effective in improving the resilience of
informal settlements against environmental
hazards (case study: Hamadan city),
Environmental Hazards Magazine, online
publication.(in persian)

Husdal. J. (2006). Transport Network
Vulnerability:  Which  Terminology and
Metrics Should We Use? Paper presented at
the NECTAR Cluster 1 Seminar. Norway. 1-9.

Izadkhah, Y. (2009). Resilience, concepts and
models. The second training-specialist course
of  comprehensive management  of
vulnerability and crisis in earthquakes.
International Earthquake Institute, Tehran,
Iran. (In Persian)

Karimi Razkani, A.; Sheikh al-Islami, A.; Prizadi
T. (2018). Analysis of the state of urban
resilience against natural hazards (case study:
Bagershahr city). Research and Urban
Planning Journal, (73), 454. (In Persian)

OLCed 9 Jlrb

Karji, Mahshid, Khadim Al-Hosseini, Ahmed,
Azani, Mehri, Sabri, Hamid (1400)
Explaining physical resilience in the worn-out
urban context using structural equations of a
case study of the 3rd district of Tehran,
Journal of Geography and Development, No.
64, pp. 143- 164.(in persian)

Karmanzad.F.Memarian. H. Zare. M. (2020).
Earthquake Risk Assessment for Tehran, Iran,
international Journal of Geo information.
ISPRS Int. J. Geo-Inf. (9). 430-449.

Khayambashi, Ehsan, Taqgvai, Masoud, Warsi,
Hamid Reza, (1400) The role of
geomorphology and the impact of urban
surveying in the physical-spatial resilience of
Isfahan, Journal of Surveying Space No.24,
pp. 162-183.(in persian)

Marsh, G. (1999). Community impact issues:
Group report on community impact issues.
Following  possible  major  prolonged
disruptions to utilities or possible Y2K
situations. Mimeo.

Mehranjad, P.; Khorsandi M. (2019). Presenting
a model of a safe network of roads based on
the principles of passive defense in order to
improve the resilience of the city against man-
made crises, a case study: District 12 of
Tehran. Journal of Crisis Management, (9),
35-46. (In Persian)

Mir Alang, M. (2014). Evaluating the level of
efficiency of communication networks at the
time of unexpected incidents in the marginal
areas. (Unpublished master's thesis), Zanjan
University, Iran. (In Persian)

Mohagheghi, Parisa, Gadami, Mostafa, Ajnbaz
Ghobadi, Alireza (2021) Assessment of
physical resilience in the 12th district of
Tehran in the face of an earthquake,
Geographical Research Quarterly, No. 145,
pp. 392-398.(in persian)

Nagae. T. Fujihara. T. & Asakura. Y. (2014).
Fuzzy decision support system for crisis
management with a new structure for decision
making. Expert Systems with Applications.
37.20-32

New Heshmati, M.; Soleimani Mehranjani, M.;
Zanganeh, A. and Prizadi, T. (2019).
Explaining the role of institutional capacity in
promoting urban resilience in environmental
crises. Journal of Defense Policy, (111), 1-10.
(In Persian)

Norai, H. Rezaei, N. Abbaspour, R. (2017).
Evaluation and spatial analysis of the
efficiency of local communication networks
after the earthquake from the point of view of



OCon g Sl

passive defense. Journal of passive defense,
(3), 151-160. (In Persian)

Pashapour, h. A., Pourakermi, M. (2016).
Measuring the physical dimensions of urban
resilience against natural hazards (earthquake,
case study of district 12 of Tehran). Scientific-
Research Journal of Human Settlements
Planning Studies, (4), 1002-985. (In Persian)

Randhawa, A., & Kumar, A. 2017. Exploring
sustainability of smart development initiatives
in India. International Journal of Sustainable
Built Environment, VVol.6, No.2, Pp. 701-710.
https://doi.org/10.1016/j.ijsbe.2017.08.002

Schlér. H. (2017). The FEW-Nexus city index.
Measuring urban resilience

Shen. Nie. Y & Zhang. H. (2007). A Dynamic
Network Simplex Method for Designing

VY ks VA ola) pod oylesd ooty Jlo ¢ SlimdsS blio (o ldlpaa Olalllae doliluad

Emergency Evacuation Plans. Transportation
Research Board. TRB Annual Meeting. Paper.
(7).19-24

Suarez. M. Baggethun. E. G. Benayas. J. &
Tilbury. U. (2017). Towards an Urban
Resilience Index: A Case Study in 50 Spanish
Cities. Sustainability. (8).1-19.

Valizadeh, R. Dadashpour Moghadam, M.
(2019). Evaluation of the physical resilience
of the road network in the 1st area of Tabriz
city against urban hazards. Shabak magazine,
(4), 207-216. (In Persian)

Wolnowska.E. K. (2019).u Multi-criteria analysis
of oversize cargo transport through the city,
using the AHP method. Transportation
Research Procardia. (39). 61


https://doi.org/10.1016/j.ijsbe.2017.08.002

