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Objective: This study aims to identify the key factors influencing the reduction of
vulnerability and enhancing resilience in various districts of Tabriz metropolitan area in
the face of earthquake crises, as well as to develop potential scenario strategies.
Methods: This research is applied in terms of its purpose, analytical-exploratory in terms
of its nature, descriptive-survey in terms of data collection method, and mixed
(quantitative-qualitative) data analysis. The statistical population of the research is a
group of 35 interdisciplinary experts in the fields of vulnerability and resilience and the
future research approach, who were selected by purposeful sampling. In this research,
firstly, with the technique of environmental scanning and Delphi in two rounds, 44
primary factors were extracted, and with structural analysis in the Mik-Mac software, 11
main factors were identified as key drivers effective in reducing the vulnerability and
resilience of the case.

Results: Based on the results of the matrix of influencing factors, out of a total of 3398
relationships of direct influencing factors, the variables of the physical part have had the
greatest impact on the future vulnerability of different areas of the Tabriz metropolis
against the earthquake crisis. Finally, by determining the critical uncertainties through the
consensus index as well as the inductive method, three golden, static, and critical
scenarios have been obtained for the horizon of 2043. The findings also indicated that the
best-case scenario, or the resilience enhancement of Tabriz metropolitan area against
earthquakes, would occur when the structural and physical factors are aligned with
favorable trends, and the service and infrastructural facilities move toward increasing
resilience across different regions of Tabriz.

Conclusions: An examination of the vulnerability levels across different districts of
Tabriz metropolitan area during earthquake crises reveals that the planning, forecasting,
and measures implemented to enhance resilience have been relatively ineffective. One of
the primary objectives of urban planning is to reduce vulnerability and strengthen the
city's resilience against earthquakes. ldentifying, assessing, and analyzing the factors
influencing resilience are crucial steps in developing effective earthquake mitigation and
disaster management strategies. In this study, among the three prospective scenarios for
Tabriz, only the first scenario—referred to as the "best-case" or resilience-enhancement
scenario—can ensure the resilience of various districts of the metropolis against
earthquake hazards. The key assumptions of this scenario include the quality of
construction and implementation of structural measures, as well as focused efforts on the
retrofitting and renovation of buildings, especially in high-vulnerability areas within
Tabriz.
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Introduction

One of the types of natural disasters that threaten urban communities is the earthquake crisis. Earthquakes are
destructive and unpredictable natural hazards. From the years 2000 to 2019, earthquakes have caused an estimated
loss of about 721,318 deaths and damage to the global economy of about 636 billion $. The enormous costs and
damages caused by earthquakes create new risks for human societies and limit social and economic development.
Due to population growth and urbanization, the occurrence of natural disasters such as earthquakes causes heavy
damages and losses and interrupts the development of cities and the country. Reducing the vulnerability and
making cities resilient against this phenomenon is one of the main goals of urban and physical planning. In this
regard, the first step is to identify the factors affecting the resilience of cities so that by identifying and analyzing
these factors, it is possible to provide scientific and practical solutions in the field of reducing the effects of
earthquakes. The mentioned issues suggest the need to change the scale of attitude towards the issue of earthquakes
from buildings to urban areas. For this change of attitude, new planning approaches, especially foresight and future
research, can be used as one of the main factors in dealing with the adverse effects of earthquakes, and at different
levels of urban planning, to examine and provide practical solutions to reduce the effects. The earthquake hit the
cities. In the meantime, the evaluation and analysis of the factors affecting the resilience of urban areas against the
earthquake crisis can be considered as one of the first effective measures in developing plans to reduce the effects
of earthquakes in the form of crisis management plans. This study aims to identify the key factors influencing the
reduction of vulnerability and enhancing resilience in various districts of Tabriz metropolitan area in the face of
earthquake crises, as well as to develop potential scenario strategies.

Materials and Methods

This research is applied in terms of its purpose, analytical-exploratory in terms of its nature, descriptive-survey in
terms of data collection method, and mixed (quantitative-qualitative) data analysis. The statistical population of
the research is a group of 35 interdisciplinary experts in the fields of vulnerability and resilience and the future
research approach, who were selected by purposeful sampling. In this research, firstly, with the technique of
environmental scanning and Delphi in two rounds, 44 primary factors were extracted, and with structural analysis
in the Mik-Mac software, 11 main factors were identified as key drivers effective in reducing the vulnerability and
resilience of the case.

Results

Based on the results of the matrix of influencing factors, out of a total of 3398 relationships of direct influencing
factors, the variables of the physical part have had the greatest impact on the future vulnerability of different areas
of the Tabriz metropolis against the earthquake crisis. Finally, by determining the critical uncertainties through the
consensus index as well as the inductive method, three golden, static, and critical scenarios have been obtained for
the horizon of 2043. Furthermore, the results indicated that the best-case scenario, or the enhancement of Tabriz's
resilience to earthquakes, would occur when the structural-physical factors are aligned with a favourable trend
and when service and infrastructural facility factors progress toward supporting resilience across various districts.
The findings of the study highlight that structural and physical factor have the greatest influence on the future
resilience of the studied areas against earthquake hazards.

Conclusion

Due to its location along the 150 km long North Tabriz fault, the metropolis of Tabriz is always at risk of accidents
and disasters such as earthquakes, floods and landslides. In today's era,
the unplanned and inappropriate development of the city in recent decades, construction in the boundaries of
faults and areas prone to tectonic instability, the design and implementation of buildings and facilities and vital
arteries disproportionate to the intensity of the city's seismicity, the lack of a plan and operational capabilities
necessary for crisis management in the response phase and dealing with the complications and consequences of an
earthquake and the existence of numerous and scattered vulnerable and worn structures in the city have made the
metropolis of Tabriz vulnerable to the earthquake crisis. Therefore, it is very necessary to identify the drivers
affecting the vulnerability of this area in times of crisis, emphasizing the earthquake crisis.

An examination of the vulnerability levels across different districts of the Tabriz metropolitan area during
earthquake crises indicates that the planning, forecasting, and measures implemented to enhance resilience have
been largely ineffective. One of the primary objectives of urban planning is to reduce vulnerability and strengthen
cities against seismic events. ldentifying, assessing, and analyzing the factors influencing resilience to earthquakes
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are key steps in developing effective disaster risk reduction strategies within broader emergency management
plans. In this study, among the three scenarios facing Tabriz, only the first scenario—the "best case" or scenario
of improving the city's resilience to earthquakes—can sufficiently prepare various districts within Tabriz to
withstand such crises. The main assumptions of this scenario focus on the quality of construction and
implementation of structural systems, as well as prioritizing building reinforcement and restoration, especially in
areas with high vulnerability levels within the city.



*»

e -\ i

e
YAN-YYT :J;,n/-‘v(w

Homepage: https://urplanning.tabrizu.ac.ir/
Ol Py 39 SN bl 59T 00U 3 si50 S SN it Lo 9 582 sl
P8 WS 159 390 sl I
T aly e (EVoaliuen e ¢ Glwlge silanas

mostafa.movasati20@yah00.Com :asblbly .1yl 55 ¢ 5205 doly oMl ST olKitls ¢ 6 0 (s a0l 5 Ll i 05,5 (65> (gl .
hassan.ahmadzadeh@iau.ac.ir :acbll, .yl ¢ « oy doly oMol o151 oKkl ¢ 6y 60y 4aliys g Ldlyin 09,8 JLuily ¢ Jgfune odiangs ¥
Panahin@yah00.Com :asbbl, . pl ¢y ¢ 525 doly oMol 3131 olStils 6 s 30y 4ol g Lidlyi 09,5 Hlutils ¥

oS> Ao Sl
Gilises gblie (65l 5 spdaml (0 1 S50 S slag) by (lolid Smghy cul Ban 1B s gos
A8l oo VYVY 381 (sl Josmo lagasliw g 9 )5 olzw plp 5 5205 B0 g o

by A3l (LS = Los Smggy Camle il (00,8 «Bam Blod | Gimgly cnl riRe e (g,
A8l oo (S soS) el g0 loodls s 5 4528 5 (ailog o Sygo 4 odls (5515
5 9106 5 sl loaie; )3 (gt ole paasde (5 S 5l (6585 YD 09,8 (g (5)le] asle
g S5 b Il iagh ol ) loas bl dedan (¢ pSdiges gy b 45 diwd omgh eail 3,59,
Jole 033k« SoSin yl38lp 5 )3 o)l Julos b g odglsel sl Jole ¥F sl 55 (b (s 5 (Jaxe
Dlazd )15 llis 2)00 (655106 5 syl (21 2 S50 A5 slaplpdy Glyiea Lol

Jelse s (635 31 dlaly TYAA ggorme 5l cfalse ()35 uapile 5 Jols gl olul 2l
A5 0l w2 205 RS ilisre 3blio (gl 0] 1y 535 st (SIS sy sla e
eyl Ghey oeizmen 5 gleal (adls Bk I (Shou lacialad pas e b 8 cales > ilansly
b oMb ooyl oy LS oS uiomen .l odel Cawd 4 VFYY 58]l o g L) ( oMb g5l
gy b ead8= ol Jolge cunsg &S Slos dil; olou plp )3 jops b oM gl W)l olea
5205 RSN ilisee Gblie (550l (lily )3 (Bloyyj a5 Sloss Jolse 5 035 delge Cgllas
Cuwgsy lgs ody & S S >

oMt A3l ol alse )3 5205 RSO Ciliee bl (sl (lise Cumdy g0y 36 05 Al
w15 iz oblS < gblio ol 5L ol b (sl onbplos coleladl g U i i dlags 524l 2 48 Ao
ol 5l 3 o jed b ol O g (el SRl (0 (s32)00b 0 (ol Blial I (Sl
Ol soaslyy (98 )3 e slaplidl 3l l ) Spslcl 5o Jolgs o 5 byl ¢ bl
RSN (55 Gt 592l dus 0 3l g3 ! )3 Al e Cupte slaasliy B )3 0 iye; b
Slgie (455 e plp 2 3y M )9l cliy] Gloa b (oMo (592 )l) gl g2 )lkes kS e
onl ol sloo 8ty ke ald A5 clon e 53 1) ad o ol il 3blie 6yl byl
Vb o b gblie 53 gt bipladls (silogi 9 il 4 425 g ojlo sl 5 colo coiS o)l
Al 5205 BN 5 Syl

AR VR/A RS- PR TR by

VYN /Y0 26,5550 g B
VEYIAYND 5y dy g,
NS ANA AW P IR

HEYS{PRWLS
(S5l
5

5y gyl

58 AN

Al w50 S b 3blie (63l 5o (sulS slaiptiy s 9 ) Sgeylies (VF0F) Lo caly 5 e @aljaesl ¢ ilacs ¢ lulge 3]
ANY(V0) ¥ o eloin] s 5 (g0 (5 525 mB S 1063590 selllas A

http//doi.org/10.22034/jprd.2025.64086.1143

B oKisly b



mailto:mostafa.movasati20@yahoo.com
mostafa.movasati20@yahoo.com
mailto:hassan.ahmadzadeh@iau.ac.ir
panahin@yahoo.com
http/doi.org/10.22034/jprd.2025.64086.1143




1FF D o)lads F 0,90 o cloinl Ol> g 5 b LS A¥

4oiio
2o MY b 15y 55 4 dorgi b ool oy 55 0)lbee VIV 4 g 00wl 03 51 i (e G 338 Jlo 00 (b
S o (Y+X+ 03,8 ple s 5 oo 508) 05 nlgs 45 s VI 3y b laer pmae Jlo B0 3] a8 b3S Ll 13
oopasd ez l)yedS dem 3 (VoYY Feiun o 1) 5y dinlss s 4y lojged 10 ez Cumed ko) e VoVe Sl b
63b5 O)lud el 3y (el (ily lgiear 395 ol g )15 Aol e sy Gl o 0015 g cmogi Sy (glayuiS
2l (b @il 3o (s 0ed Slas )l g Lapred 1S Glo)S oS (ol el Adbie (b (LML g9 Pl
(YA Y-y T L)

B 5 e b s Sy 35 03 o 5 ol 35 o 2385 ) i 0eh @l o e U3k el 1 (S
S yo 3gd 5D ¢ iwesS Sl el bnojJipe; ¥ VAL Yeore clalo (o (YT () Kan ¢ T JuSs) conl oyt
Slhlus g e (YO (o), Kan 0 S )uloss (o) 3)lle HYE sg0n 13 Sl (oolasdl & & )lud 4,55 YYITIA
T LY g3) XS oo 39 |y (odbail g eloin] dnwg g 03,5 sl (6 pis @elgr (dlp ]y cuis b A5 5 sk caSin
(YN o, Kan

(V0 o Somg  glugalgl) sl &5 o y9uiS VB )3 LS po i VN e 390 (@M Voo v B0+ gl Jlo (o 5
M o gy ol pl HodS Yoo 0 VAL gl Jlo o yeiomed CunlayqdS pl 0y0) 0 Slusl las ja5 5 VYo L o]
097239) 35 05 s e €15 (g sloandls Asln o g @y 185 b 1y BN Glhe ol )3 sl 03,5 4y ) A3l
(o)l GlodSed a9y (S @l lagsb b byl o dddlae (9 (lagsilo g w815y sladloe )3 Cpmox
lajlogcdb 53 (ool SIS (g bl Cole) pie o oo 38150 il 0955 5 drwgs ) Elgw £989 Jltsl 4 (w250
S5 ) (A S Gld nter ol o5 aslni 5 ped lajlogcdls plisl i3y cusliel Cundg 9
s 325 7o Szt S (ool 9 olain] ((Sim b oolatdl sla Sy 20 ses 03 g0 ekl 3 1) labols
(F 97 oS 5 edl3le) 33 il 5 i O3l 158 JS 5 bl 2 03) 005 550 £33 o8 390
sl $ 935 639y Oz (L8 slanl oSl (Bl s sl Sldlas (plpl

ol cdtild D955 (50 Cusppdo 5 g Co e D e A A @Sl do g LB A coddizylae Plue poogMe
Sl gy g b Jae 3959 55 5 e 3 odddbnl GV &y dn g b b 0SS (pl S (] 035 6 ble yidlS 5 (slablis
505 Sk e (5o )3d Jams 3 ot b doym oSl d3ut0 b (5t s b ablie sl 53 (et
310 gy 5 sl J, 85 (pols Cupan] gl s ialS b S SalB (o) (59 2 Sy e 55 1AL,
Tobaw 2 ) g 5o shad (1l (dly oglhae Lalpd plgn B e3)S5l 59iS o (o sla gyl b ) canlio (2G>
rglol il o iy by cunlad pac g Sy a5 ol 13 qyplil (Vo 00 Polgdol 5 Guugad)dges sl caliseo
23l b slo g (MWW AYAS o3ljlily 5 (o) 29500 (B yme Sy g loig pSBIE (YMSI |y agalso porio olgicey
ol S w0l lie Coy o alall Wl o0 5k sla)lSaly G 4 E8 g 35290 Cundg I Lo S0 Gaesd B2k ]
5 odlaidl (olad (pdicaml 503y SaS aecin lasl b L (slaal (ooladl sunuld wgy 4 2509,
L g )3 oS sl ST g dtawal s b dblio (gl cudylo (I3l 4 oo dom )3 g 03905 (55 Lo jped oloz]

. Ghaedrahmati & Zarghamfard
. UN Habitat

. Alexander

. yuksel

. Rehak

. Chaulagain

. Abolmasov

. Davis & lzadkhah

® N o s W N R



AD Ol g (Flolgo [ oo s 5blio (599 Js0 (A lS (S i e 3 (5 0 yliw

ili e Jlie )3 (e Copte jolaieds 235 o (gl cnl 3 LAY AWYAZ e 5 plgoel) wiad o0 £
Coleg 53 9 gd b g (lolid (mofeats] 3,509y b sy BN il Gblie (650l 1 S5e Jelge et
23)5 (95 (60l et slag, s

2 5okl Cope 5 red Sy Capite 55T S sz Sl g )3 )50l pore « il g JLis 4
2 Sl 59,55 4 gyobas (Yo T g SO VA )y ¢ g3 YWY T sl N e ISIL) ol 03,8 el
Cagi g 3l JU5d 4 b (b elgr g Sl 038 1 (gplol Gl 4 (gl SRRl Sl g s
St Slegdge | (o 6sll (YA XY colan 5L (ollanauial ol il )3 0l porie & 257 5 59l
395 0 (B yme iy g g S JBlE (YW b dgalge pordo lgicds (6ol ciud 15y b )5 lacuabd pac g Sun,
(02 G 5 S
onL,} g9 A éjly» LS)?L.—‘U L;}L» u.of Lgl)g &LéLiOLo)'L» dlﬁgﬁ%)l% La L’bua>Lu }‘ d“’}.’.ﬁ AS 9o Zud O}lft{
codlazdl ¢ cloinl slul (gl g aslanin egabo ((5yglli aSu] p e D)5 393y elonl (ol daxoly y3 ¢yl 393 9L ol
sl JJ0)55 1 (2l Cmnl o asgl 5 Sl bl b ablie gl s 4d (x50l I (S gt sl (g0 IS5 (o0l
Fawld Wola (VYY) om 9 C5i8) cannl 0a] 55 b o Yl dmwgs (gl (s> g 9 4V VY- 6,8 o 101S)
S yald) W o st jlasme g (odlail ( elain! (s les ( SUles (g0 (S o Joli 1) (syglol sla
Ooen) odd odlpd Ly slainl gla)lidle cgloin] Spide gla i)l wlyblow il omen olaaddie JSU .(VAAY
Oi5u g ed o (s)led 5 CS10b i (o3laidl g clain] slay, (glain! sl ylojle 5 LaSs bl sla JUK
& SL) o (6y98 0,k bre il p3 glazzl (550l gl ], )l 5 lie ooy 5 (Slaal laploils § cogas
Lgllbuwu 9 L(bu.,olm))) Lmui o9 [$9) 9 .»lw)i; aliuo U’I 4 ybﬂ) —LSJ.JK o8 )l u])&@ 909 (Y' -5
A3 1 e syl aw (515 5 Sixo A 5 drgi 5 o0 GBS Lo ) CaliSpas (B Culial ()
g bl ¢ S5 3u8 ¢ golaidl o elain] wlopw g5 gy Kble a8 Jboys (Voo () ad 5 53)50) ad o il 38l il blbs
s 4 ol ATyl Saasladgl Jlas 5L (Ve oY NBSLL) S o (Byme yol O melgy byl slybixe lgie s ) anb
WS @ dn gy oy Kon g S (Ve V T Sslidy)) col andls SO le yol OB clp coglyl Cpee JBg e
P &gl Gl 5 Gyl SRl el (b pylie Slogiile glad )it (905 )b 3l &S] (60 lelozz]
(b Lo din aw o)) an g gul (Vo o A )y Kam o T ) Wil o Sl 1y Kgb co A ks anbe il jbolske ol

. Bulkeley

. Watts

. Xue

. Liang & li

. Bastaminia

. Mitchell & Harris
. Guida & Carpentieri
. Feng

. Foster

0. Buckle

1. Mayunga

2 Olshansky

13 Colten

© © N o A W NP

BoR e



1FF D o)lads F 0,90 o cloinl Ol> g 5 b LS A?

SP Sl Sis s 5 9m Jol 535 a5 ol (Y1) ol5am 5 SV (Y1) oo )
wlad 5 cibly g (V) e ) Kon o TOhaSIY) 398 0 s 5 (60 glainl (Suji el gola
Bl ke 659l sloadls g ol ofySan 5 oty ke 5(Ye Ve Tl g ) S o 25T W35 £585 loj 52 5k
(i jlause Lol 1 0] e fdaw g S5y fumen 4B fg )l sl Lol 15 Aol yiibld (0T @olie A oaw yiawd fal 3 23]
fdmol> (650530 6 yhed (650y40b p oM L] (s (OMuasd {gw { el aS g bad il ¢ Sune bl
29550 030 5 4oM ysboty (49l sl g slal V Jgaz 3 (Y)Y (o) an o7 e ) Sy (25l (50590l

oy lejbo sty (sl ool slaeSid o 355 el sty e alST | STy ools olts o caely slozal b cglis | slaia!
e 0l 5 oMo ecsliygliio Sless s 1 s 5,5 iy ttos | 51 il g S5l ) s g Loy b 3ol st
o sl Clgiie (e 4 (Sturs oy Gl (b ey | 9 Gk 3l ol plsie & wlie s 4 gl
ol ) a5 LB S el s Lais 4 bles celainl (5,05, | sl gl 5 dnosi e (Sokel ot alST ol
1 bl Kl B 4 S 6l dow g ol Cupe

@ S p QUG g bojls (e GUlF L el daclus (olise) as | B 1) bl &Ssysbar golg g 3381 (655l 5 iiSTy | galasdl

A Lo g sy ol > wlie ol > CIB 53 Comlio (gdal)d g (Jis Loyl ys
bl clacalld sl s s (cladola o 5 oLl g o lats
oty i Ko ay Jindl Srly Jlizd) cls Sy 5 de

Cobld i oS djlw asvlw 0gdll clac)lus ialS 4
A o i |y melgy (golamdl s

s s Wl (o368 (sla Shag dmdleg 3 )Ses g Laly) bl i
9 0198 ccllogly g o (Bjgel (sl leMbl ay (o jod o e (slasles
dasles 3Sdoe 5l colsy dasles g poye b (e (sladles Jolas e o
Wile glgw 4 STy b Cupte 20 o6 pSrenal STpe g i ghune

5 g Ghigel sy by Slojl S Lo

9 Shoely obd LS 4 by <o Shy s>
bl yslol byl il (LS mlsw L9
s Ll ) loes 51,8l Jlizdl s ialS gl gels>
~ i CBlis 9 35000 9 Slojle (slaigy Sl g1y

Spdye il dnsls G elaanl b

&k

S Slo lcsloy; o bl @y boas (Lol clapl,s sl
L Cuoglio idlas i ()Sna g9 0lSaly Cd )b ef (5 ) Sy Je>
bbb daglostb o) logesls gy ullle by Cunsd g Cudss
S SRy e e (15 G glad (g Je el

e o bl )15 5 b (i 5 S5 sl Shs) bl

5 ol Slam bk cad b g anely JiSTy L))
g oMo EMgs «psSes (slaisly dnolSals,
byl Sty o bodls g bghs wle il

3l olyen a1y K> slacdluy;

FANAR o ol 2is o

Liagh ool oeimte | B o3 2 o5 cl S g0 (0anie Sl Sl iagh ggoge b LU )
Do oo &5y
Seee eI 53 (6, BS0a] 0,09, b (s (x3l0b 2 5o slS Jelge olulid 4 (WYAR) ) Ken 4zl
5 W =)kl conlaml (elonl sl 3 (gy0l0l p 3,6 adg) piie ¥V (Limgh bt Lelul p ulaslsy,
5 Cuzex S|y a3 los ¢ uniiandls (AlS yusio b o wlid,) 8V Gl glie p coled )0 g oad Gl o jlaxe
Ol Hlgisds (gobaiBl (asld 09,5 il Sume Cuodd g J«OT).) haw by g (sloinl (asll 09,5 3l s il o)yd
oS 5o d)ﬂgb’ 0y (dhal elain! glaaddie byl 4 (V) gdwl Slodel Cowd 4y (galS
2 e B 8T o el (ool (la Shy o smd e i 5wl (5285 Reb 152,90 selllas) (goms)

L. Tilio

2 Longstaff

3 Allan and Bryant
4 . Normandin



AV Ol g (Flolgo [ oo s 5blio (599 Js0 (A lS (S i e 3 (5 0 yliw

o yiio & bgpye oolaidl (slayadls 13 ()08 ,5b oyt o 215 oy sloolSgSs 3 eloizl g (63,8 (s pglls
Ol slogiio & bgrpe ()35l cpjin (oloin] lapadls o 5 g S caSlle 5 2l ol Jlidl Cunig
P 4SSty iughaw 5 Jilos 4 (V) () 5 il il Ao 4y (SIS6 3l ulus] 5 SIhass
g 4 am3 0 U5 iy gl laislayy 5 ol 33 Ve il p 8ST L o5 b s gl Gaalsél
ORI el a8 G55 g 05 s ped G osll ol S g L dgi 8 ot b siaaly o™
Pl o " loss " slag pi sl oy ol 50 Mol piline ) 2 )3 asllland 9o diges SIS (g pglls
505 adllanjge digas IS (Spglals 13 1y b a8 ¥ g ) B9 )28 liee b a5 4 3 omges )8 L slale
ey leaslyyy A3l Blao ) Wpleiilo (gl 0b 1 fhe Jelge (up & (oo o (Y-4) 'l 5 yuge
bl gloj ) 3 ,Shas S )s A3 w55 6yl 5 gilopglie 3 pore 1B loibls gloj ) 3 Slas il Soly gl
2 YY) 755 5 i don polie ellaas J oolinel 5 (s5lopslio gosb el ot G L lgicos on |
lodle a5 Wisiine 9 03,5 o )3l (glooly & (1B Cenl 4 5 Jlie 1> £yl S5 elss o 3l 295 Liegy
sl e i (halao g g2y S g el (sl W5 51 Gy o] sy Blanll g ol 63068 Sl sloel) e S S
P ATV TS g o 8l (slodls 4Sd dgue slinly )3 p3Y (slaglil @) g S loss 4 il cnlpl
28 Ginghy cpl @b slue p Wlaslsy A5 ply ) ailate jgl O ISt lapasls Lbj) 4 08 Liag,
2 &S A Jelge p Foples Camex 1515 9 (B > g9 dsiin) Oleidlo Gommlish 9wl oadploxl JUs
P35 5 S o ol ALl 4 0)al e 355 g )3 (YT ) lSer 5 (g5l i)l S A5 blio 5 (55610l
o Ployd (il 3150 3 Sles & 055 dag Wil lie ) (yglol p She Jalse 3 Baiae )l 1 Gl sble
Ol 5 Thk el o685 2V Sl Sl Sl ol (ploli 5 oless 41 Sloyless oo (Ll (sl 4315 s 5l
D35 5y o Wl (ogb olutel 3 o oabaitlo (slagloidlo (5)sloli 50 Jelgs (o) 4 295 Simgly 55 (Y-YY)
S Shy oled Jlio > (Jg oadaidblo cog g (st (sroged b odgae (pl )3 &5 (laplaidl 68 o0 donis g ably
9 lae p cavlio Jobs b lin) Jlasjl cpioren aiud Hol OB g polie Hlun ) blie ,d wid coley (gjlopolis
Sy by 4 365 dlie 3 (YoVY) oLKan %93 gl g cole, bajlugedlo )3 opyde g (iw jlwgcdlo sloogus
Sl 4 dn i b w5 oo doni 368 imgh ) lisl Llaslyy aghosn] was 3,S0g, b cladlaie (gl g (gloj)
sl Sl S mead Slatdy byl (edind 5 Corer 3 L 4 S Sy s (36 oy
a8l g (gl ) Sy o5l b (65 vl Glusiy iz o Sl 3590 ] St (clappanas 6l 5 lakiy 4y SoS
|y ) lacabad pas 5 (S50 e o] B S jgbay 45 @b o iyl o)Sosl 2509, b gladlats
DyS o 393 ldilaie (slojy) jlas Sl Jlasl g (05 b)) gl

ety IS
Gl gblie ;3 Al olou Blie 1 yslol p 3o belse it lolid & (aghoanl 5ug) b yol Lingh
5ol (Blasst cunle a4 avgs b Gimgdy cpl )3 03135000 VEVY (331 55 (pgll Jostome (slagsjliw (g5 g 5255 ey
&Syl sadoslainl el ST il o (pgieas] a5 Limeh cpl LI 3 Sg,y i dag by oo ing SSS
FB Slwe lagbs) 5 (255 Glagbey @350 J (Pxiw il pawye slabey Gub 3l ol ypme paastie cunle s &

. Joyner & sasani
. Li & Zhou

. Chen & Zhang
. Bothara

. Ao Du

[ I N N N



1FF D o)lads F 0,90 o cloinl Ol> g 5 b LS M

|y Gigl ol Wged dnaly W ot adllandygo gguige disaj > Lamastio oy 51 i o Ml cqycplj] o plov
wole Slodl bl im0 LSt €6yl g € mgiodin] 3,509 die; 93 10 Laaste 5 pd jl (64a5 YO 09,5
» [(Powell, 2003; Landeta, 2006) .S o coleS 4o S pbl (gly o ps ja5 Vo Jils wlylas A5 (jogy 50 39390

Dgas o 03 i B pi ansd Lol LB Y ojleds Jgis

DR manaSe 9 o pd 09,5 T g

i )d digos dlass &35 Olasuiv
Yo Sy S
Ve 5
¥ 15
b 1553 il Moo
\§ L5 ol
Y. ol lS
v. 85 NS Calses sblie sl o)l oyl ololis S Cow § LSS
b 25 RN Glye oy Glojl gl lulid)l8 Slojlw
V. 655 ey 9 aslul

VEY g (oladisl islo

2 Sl e Jolge dinej po oddb it (slaylidsi 2 (50950 9 T SYlEs jl a8 Abb o S pg0cnds S by,
9 O S 0 b slagl Jol) Guiod dolidun y bawgs (s ol Sl 3890 s adls il ol
oo g9:590 b bl (b 5 Slojlo (B 5,3 i & (Jlein] e (gladilie (b Lol Caa b Gy S
b ol by «obj s w5t cloau S Jols 5 S Gl LB 3 Jolse cuodl (e cpm (Jolpe ples o
O 33 o olidian 3 YO LB 53 g AY dluss als Jol dls 1o 13,08 ,5 o & ygo €S jluny pil? g €S 131» lawgio
5 e B Alsl o JNS 315y dloge il 53 03 gl o 3 dbogrye SVl gl (poles &5 3.5 @i
L 2L 21w 990 b5 4 dngi b ocand O B Y g0 35 805 gl 593 5 oausodly (claguwl uSibe ol cuwd a0 +/YAY Joleo
oS ] Sileo a5 lapadls als il colks o 5 L g 0 )lal o 4y 35 bl slie] (el a8 ol y Yl
lael s dolidu y YO dlass [V 20 pgd Al o y3. Nad Bl 4y pad 50 slal (gl 3 (B B Ha bl ) ¥
adag ko ge o) 50 ol s 4y JFAD > po ol ) SIS Bl o s ol 4 a2 g5 b oS 0 spslaen 5 i 09
5 4ol l Al wamone isli8l Jol 193 b duslde j3 deliduoyy cVlsw ogad 3 Bl slacl o 3819 cu s 4SS
el 015 3 g Ko o 3Bl 4 (6l s s les pasls sy Jole ¥F sl s po ol 3 g 0 aich o
sl 00 cgblite ol 51 ulos s ilo Slasles can 45 Canl oloyliils 5 i ) (S o o Jls8lp 0
oo 31y ol g 0,8 olulid 1) Jain)se je 1 e (slaailie 5 o it Il & Casl W65 cpy JBlp s wl (be,
o jlows ;3 D990 (gl pusio Dguls o 03 (el By lawg mal b psie cpl e bl e s 5 03505 35l <l il
2 oyt o pite 5 IS 8L da o (sloyiito s s 2508 o 58l st )3 S50 (slapite 59) 2
(V JS) ol ioles o sblie jages b g oo 1y moyile op) (GOrdon,2009:1 «Godet,2008:1) sl .



AQ Ol g (Flolgo [ oo s 5blio (599 Js0 (A lS (S i e 3 (5 0 yliw

G=d

DAL Lyt (Sl piic l Sl e
el oo (Sla yuize | omas

G35 b pize

SN Wb
T

bolie 31 Judos )3 B it gy i il — 6,108 ,5T Y JSUS

TIBLL b ol Joub wiamm LT3gld )3 ndg do )3 piaamw 45 Canl ()] (6bgS Ioges oyl (695 » Jolge 2iS1y 0950
Wb L @ygot Jelse GES1n ol slaptgs ) ol IS 26 Jalse o 0955 2 s Camidg | gl oS )
did dw ogasme Il laetunm 5 ol 23l o YU il s (35 9 ) ,8E (s belgs (S sin
~ i J| ok Camdg JULL (St > Mo )3 335 o odalie Jitwo Jelge 5 23y Jolge )15 Jelge
Al &lye 35155 Jelge g WlowsSlyy damivo (oo )3 5 )30 )l 30 Joo 53 belge gt (nl )3 el Jlab sl
Wi ol 53 gyt Jolgs 1) Casl oszmn Il clapiuns 4 Cond Bpiu ol Jilos (Y US3) 250> (slis
99> Jolge VIS 3B L oS s Jalge =1 Jolid 48 Kb oo poamss 40d iy & 9003 Jolge (il bloo S
8 Jito Jalge —F ttumms 4005 byl Jolge¥ 095 00 s B g Sy Jalge dogaznan 93 (gl 295 oS
Bl o soulals Jolge —B £33 oo i 5l (c0p0l Jelge g dtunS olge i 93 4 255

SIS 0 mlaw
SN 0 aw

Sk U Sy w6

I Il s

s (5LB L (g Il Y U

ol 830] Carwd sl adlis jl ookl b Slon slacaslad pas  slolds 5,k jl bagyjluw dw 0 (gdm dlsyo )
gl 10 (0 55552 9 (B by Gliel 3550 ad ol bl oo 08 RS Shmgfy ol 50 Aalllas 5,50 allats
e ol 29 o0 a3l adlate ()l (ollad g (Kb (ixio (olow (SE)jb (B s al b g 0391 598 )8 Jlod
buwgie glay) 5 Canl oubxdly lawe jloillcaas jl o (o y0 (gddBd Y g dd0 YA 5 By Job (cadBd YO g a3 ¥)
Mo )yt Sl yad 3l L gl Camed b et s ol Cpimed el yio W 3gas 15T ela] paw ]



1FF D o)lads F 0,90 o cloinl Ol> g 5 b LS 9.

cshpe pllai g ol jlisblo ) Laylid lgl sbol el b cpl (nor 9 (Sojid 45) D95 (o0 gume I 5 25 cladee]
Gl 4 a5 oad Bl )3 b di g Jlud JuS V- 29297 A5 pgmam 09l slag e 929 (ien 5 0435
sl Lo (6905 1) ol pu Cupe g

o s o s oo =
N @ i
R O B,
T i
4y ’
& N g
: s
£ E
H
i
N
£ g = :
R |
il 3
§ H i i
5 i
H g :
I — e Kilometers ¥ b
0 5 10 20 30 40 t 1
g : ; : . , —
g 30000 50000 90000 120000 150000

o R oW bl Cudge Y JSUd

VY ) 5 sl
S J33lpy Lausgs sl 0393 oy Gt g (sl Glaasiio § (5 s j) Llay Jeasle & 3551 Lole FF sl
Ar > Ged Bblie s placanl p 350 a8 (i So Koo (295 (ol 2 b sl ond los g (ila o
o Lol A ez 3 (V) Jgio S5 ole ¥F () 305 ool 325 e oS ciliseo 3bolio 15T b 4135 e

8 RebOYS 51 35U L W35 ol il 3 5yl aaial g, 1 S0 Jelgs X g

P e

4 (7l €8l 3oy (XB) (foduts b lus &y 00 alus (slalisd o) Lab 5 0355 (S 5 (X2) ((saib) 4l o515 o(X1) | — (g, L8 Lo
closaly i (XB) ¢ ool i st (X5) codgime wlaiali da olaia (slogsiiaaksd Co s (X4) w3ghme Sl Sadls
dX9) et o8 (X8B) dlaojlus (sl 2l 5 s S d(XT) forsd Ao Coolue JS (00050 5 (oo labad Capund) (J9Sano
e ) alols (X12) et o515 (XL «igScmne slinly JUiil rbans (X10) o sy plume 5 Sl plluns) oL gl
sloing (59) » ez e (BuS g drwgi (X15) 5Lul slags )l L (6lsman (X14) (31 kas 58150 5l alolé (X13)
705 RAHS G395 5 olidime; Camdy (X1T) dapleibls gilug 5 ilage 4 2295 (X16) 305

b duxie g gt (slb s i 2929 (X20) (6 ypb 8L (aaly (X19) (tumox o515 41 plao )8 ik i (X18) | g el y aSud
(o s 5 03lr) a5 (sl lisabl Sl (X22) (yimo S Capnidg g gl iz {X21) 00 Cilizeo LU @y ceslio CoieS | L5 podlonbis

pleo ol (X25) «plro o (X24) 039150 plao Coluoe JS & Comd 0dgd5t0 Can 'y plre Ao y> (X23) o o
(X28) ol dge 3 plw) Sloss 1o o (Gl oS (X27) g (Sl sl (21 (slaodgams (L Se (X26) | g
(XB1) o 5 o 350 4 i {XB0) S5 T 510 s {K29) sl e leta 5Ty |y ok
by o (B) 5 5l 55 2 i (X33) cyusl I 35 0 4 s (X32) sl o &y poriind | bl

Wils e 2 ST b U ply 53 (0SB 5 ol 68) o (5l o j (slmaSids (65l cyol (X35) cpoul g 5k (sLisd

By
A5 i ool 249 ;(X37) colwoyplo bolas alasjl Slblsyl slacdloy; 399 ;(X36)




q9 Ol g (Flolgo [ oo s 5blio (599 Js0 (A lS (S i e 3 (5 0 yliw

dllio oo (slo by, 3l eolitl )3 p350 (Ul (XA0) ¢ pte g Sllas sy 1 gy (Bj50l (XB9) ¢ tinox o515 (X38) | — oloial
3l Faim b 393 g XA3) Sy Cu e (gl cgd @lio (X42) ¢ Jlain! cilylad b ablia ¢ly p3y0 (55900 (X41) )]0 b &Ll
Yl Sy b gblie 53 by a3 b 3131 ISl g 588 (528 5l (55l (XA4) (Slojludgs glaieds (5 Lko
VEX iy (oladisl iz lo

Dyl Lodly (o3l s g 00,8 LSis FF s FF olel b abolite il il o yilo codds  slolids adol Jole ¥F & asgi b
ol o] o S5 g meyile sbol saias ylis (F) Jodo s Ko o 3810 5

ol (B Olasuia (£) Jgs>

slado oW

£F o le slal
Y WSS slaws
A (55 pac) s jio slass
VY (o5 3b) G olas
Y¥s (Lawgio y3b) 45 slass
YaA (3 i) ¥ slass
P slass
VADS Js
ALY NS Skdy 4y

VEr s ing s (oloaisl wislo

— sl 3)90 53 (S ranad (6135 Aol Bl o iy (e Sl (29393 ballg) 9 020l sl pdiy (e b))
sl g Sl gl pdig o 3L byl 32y ST cles o ST A5 oo e 3 1y 3205 #eB 0 sy
on bl @ dag bl 1o (sl )l ail)) pas oS1p conl iz (ool it (e ollae 5 35> byl
2 63l o gl elwl o balgy ad b bl o i salsd b ol i plo Cunsg cdl cel U )g 00 da )l iy
RS 2 Jalgs o8 canl cpl osims glis el ol sl 0391 jio sue by A latel claly) ggeare | (S Sio Bl
o3> olaidl 393 & 1) wyle poxs IS 5 Moy FIVY 4 S ol ol o wlasd pis il Soen b azily b
¥eNR) 93 aae dayly VFF (a0 )3 YA/YF) O dae dlayly VIY (s Slo cpl 53 S dlasly YADS 9050 3l pioron ]
YL bugie s b balgy a8 cul ol )5 LS odslcwndas guls bl o (Juoy> YV/FF) daw diae o, YAA 4 (o)
LB L bl spadls olel (e ple (pimen s [ lasw 13 1) Glise (o poml dbj ©ad b lalg) 5 i
el o glagl g aslidu p Vb (2lg) Sl (S a5 0392 )1ay95 5 203 Ve e (Sdding 9 Cungllas I glodls s 2
Ol D9die 43y b S G > 6358 CuBge ol p gl belge Bl 4 (g alspe 5
sl g9y L) @ISy &S o)y sl i S cunle oaiS pasde (IS5 LS 0 bl 6005
Jhlie )3 Wigd go Dgmme i (63909 b e sl g3 WS o )8 b CoB a8 298 ol W o ity
iy Sl e e (29)3 b B byt )1 1) IS S a8 g bl cn i S ol pde
bty Lauosi (5038 1 L 31 (3o 31 dey s (5l eite 15 1S5 S0 Som 3l 9 (gL o (qslid B,
S 58 o B i g S O e b (latie 4) Jlages G g9y dagl o 5Ly Lalgy el g



1FF D o)lads F 0,90 o cloinl Ol> g 5 b LS Y

ool el 0] )3 i S50 5 (ol 3 ] I g a3 Gy Cundg Sl 3ges ) bl Cusbee
X gud oo ol (Slho g (ooulalS g Jhame syl [ Sy Ban) (42993 IS 13U A Lol s ldged )3 i Cuxdge

Direct influence/dependence map
! ‘0 g @
17 4
o, N7
Q
¢ X38
Q
3
5
3
"‘_3 x13
x15
@ \ x31
X9 X8 (5 o ¢ 3
S Q
2 g &@a X2 L
i d
& A
s
m X35 ! E
Y& Qg ¥&3 ¢ 3
x37 . ;
X36|¢ é
> dependence '

ailine (5 2.3 531 9 (6,145 T W £ JSWo

Agiee A5 e e y3 52,5 e M ciliisen 3blie (6 phicamsl p S50 (sl (SWSTy doxiio Cunidg jl 4]
il llid BB (B) Joa> Jl8a pite g9 @y (bl (nl 2 ol s (£)ILL Cumdg drerd

Ll gaaid wlwl p B pkio 22395 0959 .0 Jod>

o Swgaib

daojls (sl 5 €L CuhsS (XT) o wblis Colino JS & (o5 5 (tayo Slalad ) JgSams slaioly oS (X6) | (SL k0
o5 AN (S5955) § (caolidb e Conmidg (X1T) (o Dlae g Sl lias) SloibLis pdlias ((X) cal uod (XB) L 008 (ymend
Ao il bl oy culio St L a5 g5t (sl s 3529 (X20) JRCPR

{X27) dobnlow 9 Sloys SThe s (o yiwd (X30) dapledile (gjlog 5 (gjluge 4 a9 (X16) (JuS j alols (X12) S o
samox 6515 ((X38) ) y5u gBge yd sy Sless STye pusms by Ko X993

¢ (X19): sleitbo Slads slass (X5) wdgime wlaiol 4 plate (sla gaidabad cuns (X4) ¢ SLis 251 SThe 4 (awyiwd (X29) oo
AX2) sanails) aunl w515 (X1) 03game plae colue JS 4 Coms 03gam0 s oy pilze Juoyd (X23) ¢(s 0 il (ganaily -
(o a5l & o5 el (gLl Canad) L 035 S o




ay

Ol g (Gl |

""" SO Gblo (555l p Jgo sl (U piicns (i 5 5y BT s L

Sy 3l alols (X13) sl w515 dX11) ( 9Sume slainly Sl pdaws (X10) odgizme KI5yl 4 (o lads bl o p> (X3)
Cuans (X18) cj05) slasing 595 22 siamad Sy (508 g dnsgs (X15) 3Ll (slag o)l L ()lsoman {X14) ¢y 8l s
oy g 00lr) 4 (slil linebol bl (X22) pune S g 5 las i dX21) ¢ pmaz o515 & plae U3)0 (SSLo
She Jole (281, (X28)ccdsn Sl (glp (ols (slaodgazs b Ke ¢ (X26)cplae cotel (X25) (pleo s (X24)
(X34) e ladl slauilfyol (o s dX3B) cyonl I 55 po s (g 0 (XB2) ¢ gollasil S50 4y (3203 (X3L) s ol
235B L b Gl e 3 (OGNS (B T G18),0ed (o (510 (3ums] (XB5) ccpmal 5 5l (sl &y (g yiand
Wy b ablie oo sty 5l elaal 3 p3ye Ul (X40) ¢ e 5 Slles (isu ) by (ajeel (X39) il ol
S Mo 5 o5 Sim 3 3529 (XAB) Sy o sl > o (XA2) Lol ks by ablie gl 350 90! (X41)

Yl Sy b gblie )3 oly dol,o b o3l Sl 5 58 (525 5l 555l (XA4) ( Slojludgs jolatons

it

d3l5 Jain belSius 3935 (X37) (ol yply bohs dlonl L5 slaciloy 3939 (X36)

oo (5L pario

VEF ing s clodisl wislo

9 Lg)l,\f)ub bld o )Jé.b)?.a L;l:a),_.i’;.n (S0 (pilted g uabul:- EVANLS J;.l?; E\)ﬁn‘;.,.ul LS])‘.’ ey 41>).o 0

5l JBlp 5 tnn e (5o 3l Slsloo (gl 4l & g5 L Jgi) 2988 oo 431 (posiono e g edtis) (5 oy 55
it Sl 3l b o] duglio g ol p0p> (o )aiz dliel pritis e (slacspdy sl g NS gen il o g 4 5k a2 )
N3 Ve wlie )3 1) e o g aitions oSl olul 2 Jelse o Jgio o)lj8le s S cl @8y (el 2980 gt
o3 i dae oyl 5l Jelge 5l plaS 2 a9 odbduolwe Hlia Ve gy 5l g (65105 5] gaeme o bl ]yl o &)

el s JS ) ] s

I35 ol Jilie 55 52 35 b WS ilisee (3ble (6 ] B g (559l 2 50 GalS Jolgs T Jga

@8t ke )38t ke )
377 x6 379 X6 )
377 x12 379 x12 Y
368 X7 373 X7 Y
363 x8 370 x8 1
363 x9 370 x9 °
353 x16 361 x16 1
349 x30 359 x30 Y}
341 x17 350 x17 A
330 x27 341 x27 a
321 x20 326 x20 Ve
316 x38 311 x38 19

VEer: ying i clodisl 2o

A 055 5 depe Olabad Connd) JSeSme (sladsly cunS ((XB) (sla psio Jolis pate VY Sl () Jgdo (wlel p
aplilos 5 ey 3150 4 s X30) daplatso sibog 5 bty 4 4055« (€16) oy dlne 5 Sl llns
< (x20) olyo oo yd by Oloss S1ye oo oK 4(X27) iy b WM (659 g 5 (wlid yeo ) Cumdg {(x17)




1FF D o)lads F 0,90 o cloinl Ol> g 5 b LS ¥

S sl ot lgieds ¢ uzen o155 (X38) jpad alisee bl 4 Canlio cutS L diaie 5 foite (gla w yiwd dgng
NI 5b 53 ordigae (sl it el Cund & Wy e Jlio )3 f2y5 ged NS Cilisee 3blie ($ppdpcasl 1 S5
Slodd )55 5 waditis 3o (515 1 )3 plomle (9 walitns s

sgbate (pds 235 pasuie (agh (Sl Slacualal pae (ol 1l (Jeixe slagy )l (90 polateds Alsye ) 53
ol ) oaimd L gloal (asli .l onds odlaiwl Jlpo slacuaad pac puxi jolaiods glas] (23 ls | Cuowd oyl jo
ol ool Bl S35 o 4 gloal (aSlS dr o ) G5 g lerl Con 0)90 £9d90 > 2 U (5 oS
oS S g oo oplplo g 30 D93 sas ey 93 1 5 (S el g 0 dgng ol )] Ciis ggige ol 0yl &S e
S pe | e 55 033l (sl 3Ll (65031 5 o ) ol ol el o pte by ol ke it
sl 003 (155 (V) g 3 528 oM ciliseo bl (6 ymdpiaml (2075 (650l

Eloa! (aslis 1 a3kl U 1 yox glacushd oo cpumss ¥ Jgoa

gl pasls Cuxlad pus

—l0 (04 Al Colune JS 4y (0,55 5 (stoyo Slabad ) (S9Sume (slatsly cutS (X6)

Y a5 alols (x12)

o[-0 laojls (gl 5 bl S (X7)

\VAns 4yl cuod ((X8)

of<A (2 Flae 5 ISl pdlas) St ls plas (X9)

WY laplozbls glog g silute 4 255 (X16)

/Ay bl lon 5 Slayd 3o & (o yiwd (x30)

VYD 205 RBOYS (S35 5 (el Candg (X17)
\¥ ol e 3 ooy Sloss Slpe o (b (X27)
VY bl 4y caslie Sl st 5 gt (sl s 3525 (X20)
VYD max o515 (X38)

VEY s ing s (oloaisl wislo

Sowe sy CudsS (XB) Cualad pic (sl (a3LE (nl 45 395 o0 odalia (V) Jgia 3 04D 20 @l 4 dxgi L
lojl (shal g cols CudsS (XT) Cushad pas e = /20 Lyl ford adlo Colue JS & (255 5 (o ye Olabad Cosd)
4 425 (X16) cunlad pae o/ AL il (2 lae 5 clSl dlas) Sloidlo @las (X9) cuskad pas /-0 L 4y
ol By > by Clesd S1ye zuomo (b e (X27) cyalad pae (X30) /WY Ll bagledlo (gilog 5 il
Ol 9 216 3529 gload By (m p> Corbad pas gyl 0)byd (Sl 4 Bl Jho ) S35 Sl 5 VT L
Jaio o Conl SOB 085 a5 plaa] (et bawgs ol QB Sl slacualad pas plgisa ]) Cubad pas @y o
o QL] (o Cuslad pae iy b )b BB gy cnl )3 oy )90 slacuskd pas K03 (4l gleal adli
S ol pas (15 pasetio b Jlb 285 a5 )3 e el pae ) ] (a3l ol bl 2 (gises g 200
Do oo &1y gy sluw poi




40 Ol g (Flolgo [ oo s 5blio (599 Js0 (A lS (S i e 3 (5 0 yliw

Ol i Jolgs Joiome sBCUrSg A Jgs>

Joimo (sacunsy S5 sl iy Cunglhre ol 00 Pl
& haisl
bgleislo (gilupglie g (FgSame slasnly cudsS lBEHAL | ) (GgSume (slaialy cudsS oollae
dyrge oy Mgy ashblAZ | IS e (0055 5 (steye labab bl 5 ol
s 53 s pivanl Gaalisl o > & g o5 9 (oo clalad ]330 :A3 (o1 4l Corlus S A
45 ol
dlowo o gloj)) sla Sy 4 ofg a295 b jlugcdlo bilps 385 5 ad BL | bojlu dlpl g colu cuis gllas
3490 pudg Lgy daldl :B2 bl g ol
bagloile el (20l g jlogcil Lilss cole) sac :B3 S B
o 3554 b bplesle ojlucKow dlise sla g, jl oslawl C1 | Sl wlas) Slaislo gdlas ogllas
Oleitlo ondpled (g als glateds Sleblo (95 (e dlas 5 Wl g Oolin
dg>g0 pudg Lgy dalyl :C2 sl C
5 bl sl il 5 bjlugcdle ) culiel wlas ;I oslizul :C3
g lasls
5 2LL 5 0058 (Slocdl 53 (60d Cuopo g (aSbls slagb axs D1 | (Gilog g il & 25 gl
@il Jlis )3 lagleiblo (s plycal (ials balezs L bl g oolis D
S50 gy Lgy dalsl (D2 Sl
25 RIS Ciliee Moo (IS 8l pab (Sagwy D3
Ay i oy closs ST lad - e cllie cole, FL | closs 1o o bolSe ollas
dyrge qudg N, aahl F2 ol B ol bl 5 e
A &lge 3 gy lass S1ye culiels g F3 sl F

VE ¥ o ing s slodisl ik lo

! OAATWJJJ s Lglib%)'.w) 61).: 53] (’?Lu 43)‘):99_»)‘“» )|)$|(=)J ja.wy lhdww): )l Juol> Lglha.)].) L)"’L’" »

sl ¥ 3698 slow (slagy Lo

sl Vo YL (g)55ke b gk

OP9) ISy (ol byl osdosliinl (ol ydiul (Do) il gl & (2SS (dly e yimgdy cnl (gan Al ye
ol oo 8w g liw pads > it s 1) Jlyo slacualad pac o VL oS o b Jolge lad a5 Ll
21y Jelse don gyl (Byme g dbml (sl 5 3500 a5 )3 1) ol else 9 (lpiey Jolse (oolod i) (i3,
pae e b g ol caldS Jole VY oo Ko sl 3810 5 5l osalcndas gols 4 dogi b aild po s> gy jliw SGSS
O oyl olod g 005 ayymi Jole Oyl Joiore slacunsg & Sud olwld o pin leisa Jole & Slou slacualad
Cowd & s Slagsjliw g5 o golw YO+ dlasd 9 (53,5 50b guylw ¥ dlaw coo)liw (9398 lgicds gylimw dw &
o3l Lagy b (o3l haio b lal8le 5 5l odslcwndas slagsybuw sUbail (dlp a8 Lo g 39y ) doxal p b5l
3 s omgele @) cpizen an3 e 3800 @l 4 (it slitel g Bleie JoST 1) (oS s Sl e 3 B 3500
S salgs gase 4|y oy blus o Blyil (a0

lvgs L (2S5 )3 odelcawday (calS Jole VY jo sl lags b shato sbol can > okl by (wlal
5 SbuS calizes (ol ol i (ool a5 lgicds (gas0g,5 90 .»; 90 ) Glon gl |y Jolge cpl g ool e
Sl 9 Olodd Cundg g g8 ln b clada 5,30y jo 1y Jole VY (ol Wilgs o i) 10 a7 (gamgd 0)S ads



1FF D o)lads F 0,90 o cloinl Ol> g 5 b LS a7

ol ©slis gl (ST Jolge Cppoi 53) 3o (gl 5 005428 )5 115 )3 alad 3l gliti A 93 ] LBl g0 (B
Caglgl Jole daly g Cunlo 4 el )3 Lol s bS5 )15 5 Jalge (ol 3u05 (gl Jolge )3 sl Jalge (olidie )3 3
ol 3 PS5 s (sl 393 31y ol Jelse plad Wlgiie g am 93 () iyl g suted () @ ol ododls
oy Sl ) (FoSe slranly CaieS (XB) (gadB— o)kl poome b any oo gy | Jelse 3l (ol sl
(X9)eass) antd (XB) daojlu (gl 5 il CuisS (XT) (a8 J) Alols (X12) forsd sl cnluo JS 4y sur5
5 oldone; Cundg (XIT)do ot lo (silug g (gilute 4 4258 « (X16) g dlae 5 ISl las) Jlails las
(X2T) ot o 5 Sloyd S50 42 o ytand (XB0) (Bl Dlusl g BlodS Crmdg dms g ¢ 5 g (5550
bl & cuslio S b daxte 5 gt (sl g jiund 3929 « (X20) ol @90 53 Gy Sloss o momo bl
x93 b gyl (3late (65 JSS (0) UK 3 Clredgs (pl 4 gl g oo Joli | (ume o515 5 (X38) 00 e
e 3 5255 b M Cilizee Fblio (6 pdaml diafyd (lopj Slasl g Glasd Cundg dn g — g5 (5l L

D9 0 03> Hlis A3 lyou

W35 oo Jalie 40 235 R WS Blico ($blo gyl Wisos 43 s 93 b 91 )lhaw Blaie (658 IS .0 ST

L oMb gl dishi oo poe )3 1) 995 CumBge a2l (5505l g bl g2yl (Mo (g5l dus ((0) IS5 ol] 2
035 d2lge ogllao 29 b W=yl Lo belge Cumdg o oy A5 ol il 10 3008 B0 5l ) lon
gy Anl5 £58g 4 iiS S o5 B MS ilises Bblie (gl (sl 3 Lo 5 Sl g Sloss Lelge
@ 9) (5 9 99290 Cundg Lais Jhio b g Collas Sl )l (Sloe Sl jutin S Jelge gy yliw cul )3 &Bly )

Sl wf ke 09,5l 53 @lgp> Sl sals Gl LML gl Ll pd BMS 5 g S g 53 853 55 Al gl
el Sl e il gl § 09,5 el 53 Lol bt dgutc dag) (oS g sllae e (gl onalS olse 1 Sy

Jolse 39 41 9) (o5 4l > sl b W)l 4 dagi pae g il SRl 4 Bpo dagi b (335 )0k goyliw Ll
28 oo 1B s — (gl Jalge il g bl 5 Ol 5 Sloss



qy Ol g (Flolgo [ oo s 5blio (599 Js0 (A lS (S i e 3 (5 0 yliw

ojugde Ll glgl blie 13 oy oS M liske 3blie g 39 dalgs cute (calS” Jalge olos Copmsg Jgl 25l 5
Silog g Sl @ 405 g baojle ll g colo CudS gl ol Lol (sl o Bk g dalss sl O 3l e
255 g eye labid ol a3 & Wb oo 32y5 B )3 syl (VL s b blie )3 ofg4 Lozl
e LinlS bolKsgSas pl IS il (s dbjlogcil 1 g pdlas §) odlitul b 5 ok gjlojl

2 bl Cpmdg andl ool lie g llas Cumdg ) i Giegh Sl pin ] Cung pgd 09,5 slagy sl 5
crl Conl (Sas o Copde pis g Cundg (ol Aabl g0 3 AL s cuslio bl pd (Sline 4 adllland,ge 03505
2 52085 RSO Qs Gblie (6y5l0b 5 ol pu Cupte sl spaelip 11U 008 has Jlee b 4 bl sl
al Jos 4 S sl 0390 )3 ey Ceans 41 €S o 5111 3,55 plol wilbbies MolS Lyl b b b

onl 3 9 on spate A5 i bl )3 3y e NS ciliee 3blie (g plcaml slp |y (5w bl b pgu g2l
3 it dn] (sjloss pis 5 et 1> (o055 5 (e Sl I3l 5 8l g5 ol (it (sl Bt bl
Slos 8150 )3l @i 5 2hoKe b g oad 3l blio o adlate s (sl col lajlogedlo )5 Cusliol las
Sl Gytalip Mo cpl hlie 53 33,5 0 jioS oo I i Al yo & ailaite €Sl Gl ) ol o Sl s Gl
25 RSO Gl bl 3 Sooanl g pels ©jgod g LB 5 Cglite 5,500, b syslelb Gl 5 ol o
D92 Jalss ()95

S5 4o g Sy
o
ozl L 5 lgs jlad (2% 53 0 l50 yieghS N0+ Jobo @y oy Jloud JuS slatal )3 sl B> 4 25 e NS
5 ol 00 ol 1053 5 50585 Jlod S Y (B oro 53 52065 oM @ly )3 2,15 )18 (e iy B g o el
sbojdimes Sy bk &yl Jsbo y3 e cpl Al o cnl )3 Syl sl 5 989 Jole Slgi oo (2Ll e
N2 1 Jgolpt g Sidlaal gy samwg s pol pas ) Cul oad abls 5l g 0ad 396 STy 5 S
5 Sl g el sl 5 (b ¢SS5 (clacs bl dntus 3blio 5 b a8 w5 jlogcilu ops] gamd
e 3 (e Copte iy o3V Slles slagriadls g 4l 395 el el Cad b culinel Sl lagl
525 RSO e el 53 0418y g 2o 035053 5 ylyicensl (Slacdl dg2g g A3l £s8s Slad 5 U5 lge b Ablie 5 fuly
b ol @lge 13 0390l dacaml g2 S50 slogptiy (ol g0lj) sl 4l gl 315 ool 50
al (65976 sl A5 e ST

oo b il yon 5800 () gl s oo (LS gy Caond 3 0l slasingy ol b Gigl (nl S dlie
33— wmen 6515 (X3B)— psls imgh > odel Cawd 4 oyt op 3T ey aSTys il o IYAQ) o, Ken g atul)]
iblee S b ulyen Ghagh 93 @l CiS (g b alolid 5o Jelse (S0 plgea g bl (iagh

Gok b gk cnl @l S (lgiee 38 (2 lae 5 Sl dlas) Slasls @las (i lue 2 Groxen
959 ) ook b el ilise LB &) cuslio S L 3o g ggile (Sl g yiwd 2529 Glpdiy (VoY1) Slolo g yug>
Sl e s (g ptaod Glpdi (V2VV) SIS 5 02 g b (0 dlae g Sl lae) Sloitlo lae ol iy (V2 V)
8l oo Lshywa (VYY) hlSen 5 (il Giagi b aplis low 5

Sl (63,509 (sl 3005 B 3 A3l ol Cappte slatens cstmgsy il J odel s 4y IS 4 g L
8k awdly ol sada g e ol w9 ol g 3 ol i S il pe s
ol 1 g (A



1FF D o)lads F 0,90 o cloinl Ol> g 5 b LS A

4y a2y ot b o ren g Sl o bl 53 (bl 5 i <ol e e Jsel et S S
S8 gl po ay a8 ojlil 2 0,8 o pyd |y dl e woyd Ver jl as ) Y Yaene dlsyo pl O olaid] dls o oyl
dadw elisl.cdl aales (ials lou il g oo cus gl e 4 basye (cbadl e e 0ld (gl Cuenl
FrSol caz pi¥ el s b ablie b pladlo gjlopglie daailng) lib 5l (S ole cug oadplol Cloladl
i o) SISB 5 Sllas cadS ol Sobel 1l o 4Ky o] dlan ) oo g wlidg, Laes 4 b g 55 s
crl 28 RO ) dleiioo o2 o lge 1 1S g @y Jodl e ploxl 4 B ) 53l pizmen 5 gl dacdg
D5 (o0 dpogi b Sy g sl 3ble )3 ohga (Slus (gilupglie Jlo ol b cddbioe canlie (93905 2S5,
Sy b silosiellyi g silopglio 4 cunlio ©yllas b g 39 4i8)S Jlaiys 0jo pl )3 cawlie (Gedgr (s Crizeen
10155 Caslie loyolots ple Carge O g Ve sblis ofigts (cladls gblia 15 (Sl 5 K5 pleo 2939 by 229
S35 ey plae cpl (6l (RS dlisie Glalad geosi b g g e @lie (65500 bl Sl plpls S
lojlogcilo S sle psbiods 1)) 5 Sl (Giree ozl p 45T ol | U5 gl jo 3 el 550 51 S0
el (e (2lad Hldlo 53 Sdenidy 5 Sl (giyaely diajls Als yo cpl A8 S5 &S pslailen Bl jlore s
ol o (@

Oiley e a4y (tiSly I Ban adl e () sl ©lass) (Slopslael g ((iST9) (2955wl Jolpe Jols dlsyo (pl
bt gl ad5S s pMel ala (658 pladl Aty S pll L laol)ls 5 Slunl )56 5 bagludl colpp i
(103 S’ 5 Aol o ol 53 Sl (g o (S ()98 Clod s il)) g (el (Bble @ (LB JUil 5 gt
Gl (s yiwd pis (Bl Al oo ol cse Sl GlaplSe (gl 0328 5 oSTite L L a5 RBEMS ardle o
) oot slocapl cosllash plas s 2255 b (5550 5 (a5 Jlod BbLe o9 od oo I ) (Slopdliel Slosd
e ilisee pdaw pd Glosgaldel Glosd @lasl 5 ob e pl plo il dales ol o 4 Jlais! sladlJ; e489 Cygo jo
D903 gl 2l Gleple (Sloj sl 3 1) dlsyo ol glaasly Gl Al 5y502
R BUTEL (o

589 kulpd silucodle jolatods & Cunl Sllas Jold (o390 ol Slgijl 5 (639000 (sal> o 93 2 Joititio > po
355 Sghasn 2l oa Sl g il sl L plg Yoo gligl ilucole 5 (s39mte el yo Dl 90 o oo
ol e sl (S350 on CuaSle (gaS 2 )0 (15,185 2 (i o £59 J) ey Bluwo g 06T 4 oS
g olaBl jlidlo 4 b dape ool )3 (Jl cnl b gd @by ol S gl jo 1> SoFT sl (yaeln 4 il
5 5 aTy308 31 ) (sl plos Slad 35 B S 93 233,5 a polas] i il ity el 5 till s elos!
L agalye losdio L8l ol (gl axdg oy g (1158 5 b B cond ()90 ol by bbb ad (Jlo (sloplojls coglyl o
S S diliske (gl

&5 Al
dnogi g 25l 0 5 |y S Sl 5 o )lud 3l Ao b Sdlsn 85 ¢l ped Gl g Cumon L3y 4 a2 L
ol Bhaal j1 (o onsy ol plp 3 laged Lo 45l OB g (s placan GEalS a8 o aiby yles 1) )9S g o
b s b conlopd (55l 2 330 Jolge Lol IS (gl diad) ol 53 D900 guome IS 5 (6 0b (Sjaya0l
b onidly Blao .clsy A BT Linls aiee 5 Llos 5 ale cslalSal, 1)) & st Jolge ol Lo g ool
3,59y dpie U e ol Gl ileor rkae b Bble 4 plaidle ) 5 e 4 (55 (el s
S8 S 4 05 ) a5 sgm JBT L Ablie Lol Jolge 51 (S lgtoar |y (moSiorts] g (6 Si0dial 2,809 094 (630400 5 S



qq Ol g (Flolgo [ oo s 5blio (599 Js0 (A lS (S i e 3 (5 0 yliw

(e ol el e )3 o)) e BT (el las (sl lSaly &l g () 4 (86 Syl oo olaus 13
sl 095 55 50 cloplsdl (gl Sl lsiiee ) 315 ol sl )3 e bl 650l g2 o olge o 9 2L
ladol) A5 om 2l 3 3290 slac o b 3yg8 5 50ty ol oo gladsliyy B )3 05 ) e BT talS
43,5 Sy > S Sl (392 W)U S ¢ 39S Cumdy Jg ol onday o g W) Gble (3L y5l S (sl il
g Sl psle sbadls | (o glsiea gladbate 5 s Gipaely o pe ) duyon ol 4 ol ALBIS an> dix 0
2okl (908 o Soal & gt J 950y e ps3) 200 1) 20 it 03] (g ol 2 & (sl
sl (Si02] 3,5, 5l o3lial g 33500 ptizgn tiojls (Shiaia § (g2 Sl wulyb (iSTon 5 ol

il 3bbe oyglol g cpdycaml GBS jp Se belos cninte alolid & cptmedy cnl o bl) an
e Glag SO b 3 Tl polate py sl oadaidlyy Joioe (slagy )l (2995 9 A5 ol il 53 oy BN
23l g I8 5B e So Sin 3l 5 53 (55l Jubos b g ol et s 0o ¥ o gl Jale ¥F il b, 9
RSN iliee 3l 6yl g s pdgerasl SIS 32 S50 iy Jelse ooy 5 el LU 5 ol Jelss
ozl 21y 8B (VL (a5 (g s iy Jelge 45 g2 ol S0l imgy gl A pasdie A5 o 53 e
&l o il adolcunsay b sluo e )b A5 ol il 0 adlland e 039400 ilisee Gblie (59l
oy el 350 DBl 35 o w50 6slob 5o S sl pti (lsiedr Jole VY (SoSia 58l 5 50
(X12) o abl colue JS &y (2,59 5 (stoye Slebad Cud) (FoSume (ssoly CuisS dX6) 1)l g &)l i &
(o e g Sl dlns) loislo plas (XO)etst) Ceats (XB) clmojl (sl g oo CainS (XT) e S 3] sl
5 olidine) Candy XLT) dalin o 5 (Sloyd 3150 ar (g yiwd (X30) daploaitles (gilog 9 (giluke 4 4255 (X16)
Sdsio g Egite Gl g jiwd 3529 « (X20) <ol adBge )3 Gloy Sloss STpe oo bl (X27) ¥+ adaio (5ol5n)
(siame (o515 (X38) g e ciliee bl &4 cuwlio oS L

L a3l; olyoe iy 3 5208 b ilie sblie ()5l oljee (ilate slag )l (g5 jglatods (a alo o )
aw Cp D505 bl edgame ol oan] dly Slymu g buwl (oMb gyl dw ol il g, ¢ glen] Lasls ) eslil
axlge dil; Jlie )3 ol b odgaoee cul (o 5 Ll (oguyliw 93 ) s BN il blie (55 i sl
ilod ool B 35 ol e 3 1y meB S ol il Gblio (65l byl pd Wl o Jgl g5tk S g 15 dals

2 3085 RSO Lilie 3blie gyl SEaK 5 yglol S Can 5 Slles olotiy 35 Siag 0L
23,5 oo ey A5 oo il

(olg3S g soxapt (slajlugcils LialS sl 5> AlS s (slacuslu 5ol )
(05 AAOMS A 5 ¥ Gbllo) (s (F0)b 5 655 0 sloodgizes 1> (G Bk slogbo (g .Y
5 90 b (535 0 03910 3 [)hS (slas )8 bl 5 ) 6l Gytalin o il T
RS Al golaw sl (Sl jdlaal Glosd 4y (g pdy g puod

bl cdps Llisciul oo ;5 0higa) s Cdgo byl ¢ 5L (slalas sbl (gliwly p3 goyaeby ¥

(Ve A X
glpe Gl el jgated; ol @lge 15 syl @lad jslaiods cngh slocsyglid Jl sioore

e (5] (saulis iy bgtal s (sl j2ed (55550 9 (slasils (3bolio )3 plas (6 pdy 2l <5y LT
e g oY geel (Sl T

&bo P 5



1FF D o)lads F 0,90 o cloinl Ol> g 5 b LS Voo

)5 gilie oyl dlis ol B s ol s Ly
8! Rl
Dy g (5 Sl pilo Jhmgt (slil 3 (sgime Coles b 4y 5 oy (oMl B3l o8l timgy pyioe Ciglas
&bw
00l 0,89, b s ted 691l 2 5o 5elS sl alolid (1¥A0) ourlis (Ll cpeal Ll (50 caal
YA = PY A0 (oodlS ansss (i yaali s d(agede 03 OIS 26950 anllae) ()5
oyt SBolEEsS 1 65l goaiiS e golaih eloiz] gloailie byl OV Fr ) dan (ool
Ll oalel Wl . glailaze (635,40l s sale dolilad s 5 10 6990 dalllas
Sk shie Il adhie 5 60l anng Gla aslny Qb5 OVFN) ol e S Lojaeme s)lall
AVF ) sloin] Sl g 6,0 sl elozs|
o Sloldd 05 ;0 (68l dnwgd 905, Sl Sb3, L (OVFY) L6 0 s52 Dolaw, Lo a0
CEENUAY eleixl Ol g g0 slad. (o i Ve adlaie 160,90 Aiged) (5,0
GRIBl 2 Fe oolS lagl it ganglae 5 Jdo (0VF ) demmedsn w6 0l @l Cal S 65l el (il
(Ve dilaie 23 9)90) ISM (g - )3l (g3l Jato Sl ooliiaal b a5 2l 50 (15 b a8 (5510l
FAB-Y -4 (1) )Y o layme Slalllas ¢ Ll i
)| s (63,90 axlllae &35 585 Sl 1l 0 (5 (55510l Glomiw (VTAF) jrol oolilialy Lo yle oo
AYF VY (T A iy Gl sl gl
O e S plee DS 2Ll O F ) olanan LS by Lo janes s Gl piee 0L
() ceboizl Ol 5 60l slade (Blaaly jed (655 50 C8lix53,50 asdllas) Al3l; 555 Lo 4o 8L jl g5 s
OY-Y4

ooyl o e sl sl el ezl s 65l OYAR) )y gt e (ligd, )3« ligmel

Arasteh, M., Baghban, A. & Baghban, S. (2020). Identification of Key Factors Affecting Urban
Resilience with a Foresight Approach (Case Study: Mashhad Metropolis). Physical Social
Planning, 7(2), 63-78. https://doi.org/10.30473/psp.2020.7007 [In Persian]

Asadi, A. (2022). Evaluation of socio-economic components explaining resilience in informal
settlements (Case study: Tabriz metropolis). Regional Planning, 12(47), 196-181.
https://doi.org/10.30495/jzpm.2022.5400 [In Persian]

Ansari, M. and Barakpour, N. (2023). Evaluation of urban and regional development plans from social
sustainability viewpoint. Urban Space and Social Life, 1(3), 1-16.
https://doi.org/10.22034/jprd.2023.55228.1029 [In Persian]

Pourmohammadi, M. and Saadat jou, M. (2024). Evaluation of the Urban Environment in the
Improvement of Green Space (Case Study: District 10 of Tabriz Metropolis). Urban Space and
Social Life, 3(8), 44-19. https://doi.org/10.22034/jprd.2024.59688.1072 [In Persian]

Latifi, A., Ziari, K. and Naderi, S. M. (2022). The Analysis and Leveling of Key Drivers Affecting the
Increase of Physical Resilience in Tehran against Earthquakes using Interpretive Structural
Modeling (Case Study: District 10). Journal of Geography and Environmental Hazards, 11(3), 285-
309. https://doi.org/10.22067/geoeh.2021.72853.1117 [In Persian]



https://doi.org/10.30473/psp.2020.7007
https://doi.org/10.22034/jprd.2023.55228.1029

\KR Ol g (Flolgo [ oo s 5blio (599 Js0 (A lS (S i e 3 (5 0 yliw

Mohammadi, A. and Pashazadeh, A. (2017). Measurement of urban resilience against the risk of
earthquake incidence Case study: Ardebil City. Researches in Earth Sciences, 8(2), 112-126.
https://dor.isc.ac/dor/20.1001.1.20088299.1396.8.2.8.8 [In Persian]

Moradian, M., Rakhshaninasab, H. and Tayyebnia, S. H. (2023). Evaluate the efficiency of passages to
determine the optimal exit route from the tissue at the time of earthquake (Case study: Central
texture ~ of  Zahedan). Urban Space  and Social Life, 1(3), 39-53.
https://doi.org/10.22034/jprd.2023.50613.1002 [In Persian]

Namjooyan, Farrokh, Razavian, Mohammad taghi, & Sarvar, Seyed Rahim. (2017). Urban Rsilience A
binding framework for managing future cities. GEOGRAPHICAL JOURNAL OF TERRITORY,
14(55), 81-95. SID. https://sid.ir/paper/116291/en [In Persian]

Abolmasov, B., Jovanovski, M., Feri¢, P., & Mihali¢, S. (2011). Losses due to historical earthquakes in
the Balkan region: Overview of publicly available data. Geofizika, 28(1), 161-181.

Alexander, D. (2002), "From civil defense to civil protection — and back again”, Disaster Prevention
and Management, Vol. 11 No. 3, pp. 209-213. https://doi.org/10.1108/09653560210435803

Alizadeh, M., Zabihi, H., Rezaie, F., Asadzadeh, A., Wolf, I. D., Langat, P. K., & Pradhan, B. (2021).
Earthquake Vulnerability Assessment for Urban Areas Using an ANN and Hybrid SWOT-QSPM
Model. Remote Sensing, 13(22): 4519.

Ao, D., Xiaowei, W., Yazhou, X., You, D .(2023). Regional seismic risk and resilience assessment:
Methodological development, applicability, and future research needs — An earthquake engineering
perspective, Reliability Engineering & System Safety, Volume 233.

Bastaminia, A. & Rezaei, M.R. & Dastoorpoor, M. (201). Identification and evaluation of the
components and factors affecting social and economic resilience in city of Rudbar, Iran,
International Journal of Disaster Risk Reduction, VVol.22: 269-280.

Borden, Kevin A., Mathew C. Schmidtlein, Christopher C. Emrich, , Walter W. Piegorsch, and Susan
L. Cutter. (2007). Vulnerability of U.S. Cities to Environmental Hazards. Journal of Homeland
Security and Emergency Management, 4(2).

Bothara, J., Ingham, J., Dizhur, D. (2022). Qualifying the earthquake resilience of vernacular masonry
buildings along the Himalayan arc, Journal of Building Engineering, Volume 52, 15 July 2022,
104339, https://doi.org/10.1016/j.jobe.2022.104339.

Buckle P. (2006). Assessing Social Resilience in Disaster Resilience an Integrated Approach edited by
D. Paton and D. Johnston, pg 88-104, Charles C Thomas Publisher, Springfield, Illinois.

Bulkeley, H., (2010). Cities and Climate Change, 1st Edition, London,
https://doi.org/10.4324/9780203219256.

Chaulagain, Suja & Wiitala, Jessica & Fu, Xiaoxiao. (2019). The impact of country image and
destination image on US tourists’ travel intention. Journal of Destination Marketing &
Management. 12. 1-11. https://doi.org/10.1016/j.jdmm.2019.01.005

Chen, W., Zhang, L. (2021). Resilience assessment of regional areas against earthquakes using multi-
source information fusion, Reliability Engineering & System Safety, Volume 215, November 2021,
107833, https://doi.org/10.1016/j.ress.2021.107833.

Colten, C. E., Kates, R.W., Laska, B. (2008). Community resilience: lessons from New Orleans and
Hurricane Katrina —-CARRI Research Report 3. Community and regional resilience initiative. pp 1-
5.

Davis, |., 1zadkhah, Y. (2006). Building resilient urban communities. Article from OHT, 31(1): 11-21.

Feng, X., Xiu, C., Bai, L., Zhong, Y., & Wei, Y. (2020). Comprehensive evaluation of urban resilience
based on the perspective of landscape pattern: A case study of Shenyang city. Cities, 104, 102722.



https://www.emerald.com/insight/search?q=David%20Alexander
https://www.emerald.com/insight/publication/issn/0965-3562
https://www.emerald.com/insight/publication/issn/0965-3562
https://doi.org/10.1108/09653560210435803
https://doi.org/10.1016/j.jobe.2022.104339
https://doi.org/10.4324/9780203219256
https://doi.org/10.1016/j.jdmm.2019.01.005
https://doi.org/10.1016/j.ress.2021.107833

1FF D o)lads F 0,90 o cloinl Ol> g 5 b LS VoY

Foster, H. D. (1997). The Ozymandias principles: Thirty-one strategies for surviving change, UBC
Press, Victoria, Canada.

Ghaedrahmati, S and Zarghamfard, M. (2020). Housing policy and demographic changes: the case of
Iran, International Journal of Housing Markets and Analysis, Vol. ahead-of-print No. ahead-of-
print. https://doi.org/10.1108/IJHMA-06-2019-0064

Guida, C., & Carpentieri, G. (2020). Quality of life in the urban environment and primary health services
for the elderly during the Covid-19 pandemic: An application to the city of Milan (ltaly). Cities,
110, 103038.

Joyner, M.D., Sasani, M. (2020). Building performance for earthquake resilience, Engineering
Structures, Volume 210, 1 May 2020, 110371, https://doi.org/10.1016/j.engstruct.2020.110371
Landeta, J.(2006). Current validity of the Delphi method in social sciences, Technological Forecasting

and Social Change, Vol.73, No. 5: 467-482.

Li, J., Zhou, Y. (2020). Optimizing risk mitigation investment strategies for improving post-earthquake
road network resilience, International Journal of Transportation Science and Technology, 9(4):
277-286, https://doi.org/10.1016/j.ijtst.2020.01.005.

Liang, J., & Li, y. (2020). Resilience and sustainable development goals based social-ecological
indicators and assessment of coastal urban areas A case study of Dapeng New District, Shenzhen,
China, Watershed Ecology and the Environment 1(2), 2020, 6-15.

Longstaff, P.H., Armstrong, N.J., Perrin, K.A., Parker, W.M. & Hidek, M. (2010). Community
Resilience: A Function of Resources and Adaptability, Institute for National Security and
Counterterrorism, Syracuse University, June 2010.

Mayunga, J. S. (2007). Understanding and applying the concept of community disaster resilience: a
capital-based approach, Summer academy for social vulnerability and resilience building, Vol.1,
No.1:1-16.

Mitchell, T. and Harris, K. (2012). Endurance: a risk management approach, background note, ODI, 2
p. - Mileti, D., Disasters by Design, a Reassessment of Natural Hazards in the United States,
Washington, DC: Joseph Henry Press, 1999.

Normandin, M.D., Morris, E.D. (2011). Estimating neurotransmitter Kinetics with ntPET: A simulation
study of temporal precision and effects of biased data. Neurolmage 39, 1162-1179.

Olshansky, B. (2008). The power of pictures: Creating pathways to literacy through art. San Francisco,
CA: Jossey-Bass.

Powell, C. (2003). The Delphi technique: myths and realities, J Adv Nurs, Vol.41, No.4: 376-382.

Rehak D., Senovsky P., Hromada M., Lovecek T. (2019). Complex approach to assessing resilience of
critical infrastructure elements International Journal of Critical Infrastructure Protection, pp. 125-
138. https://doi.org/10.1016/].ijcip.2019.03.003.

Tilio, L. et al. (2011). Resilient City and Seismic Risk: A Spatial Multi criteria Approach, ICCSA, Part
I, Springer Verlag, Berlin. Heidelberg: 410 - 422.

UN Habitat. (2022). World cities report 2022. Envisaging the future of cities. Retrieved from.Nairobi:
Kenya: United Nations Human Settlements Programme.

Watts, G. (2017). Tranquillity in the city - building resilience through identifying, designing, promoting
and linking restorative outdoor environments, Proceedings of Meetings on Acoustics, 30 (1),
https://doi.org/10.1121/2.0000543.

Xue, X., L. Wang, and R. J. Yang. (2018). Exploring the science of resilience: critical review and
bibliometric analysis. Natural Hazards 90(1):477-510. https://doi.org/10.1007/s11069-017-3040-
y http://dx.doi.org/10.1007/s11069-017-3040-y.



https://doi.org/10.1108/IJHMA-06-2019-0064
https://doi.org/10.1016/j.engstruct.2020.110371
https://doi.org/10.1016/j.ijtst.2020.01.005
https://doi.org/10.1016/j.ijcip.2019.03.003
https://doi.org/10.1121/2.0000543
http://dx.doi.org/10.1007/s11069-017-3040-y

\Ks Ol g (Flolgo [ oo s 5blio (599 Js0 (A lS (S i e 3 (5 0 yliw

Yuksel, M., Borkli, H.R., Sezer, H.K., Canyurt, O.E. (2023). Review of artificial intelligence
applications in engineering design perspective, Engineering Applications of Artificial Intelligence,
Volume 118, February 2023, 105697, https://doi.org/10.1016/j.engappai.2022.105697.



https://doi.org/10.1016/j.engappai.2022.105697

