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Accepted:2025/04/27 ~ The accelerated and unsystematic urbanization prompted by demographic expansion,

coupled with the escalating vulnerabilities stemming from both natural and
anthropogenic factors, culminates in instability, particularly within the deteriorated
and inefficient residential sectors of urban environments. Consequently, it is
imperative in contemporary discourse to prioritize the advancement of the physical
sustainability of housing, grounded in the principles and theories pertaining to
resilience. The objective of this inquiry is to scrutinize and implement the resilience of
housing structures situated within the degraded urban fabric of the 7th district, which
encompasses 13 neighborhoods over an expanse of 1,970,383 square meters, and to
investigate the implications of this resilience on the sustainability of urban resources.
This research adopts an applied-developmental methodology, employing descriptive-
analytical techniques to evaluate the resilience of housing structures within the
specified area, leveraging data sourced from the Housing and Urban Development
Organization, the Statistical Center, and municipal records. The data has been
meticulously extracted and classified according to indicators such as structural
frameworks, chronological age of buildings, permeability rates, vertical extent,
material classifications, structural integrity, and particle size distribution within the
residential milieu. To analyze and unveil patterns, regression methodologies and
spatial autocorrelation techniques were employed for layer weighting, accompanied
by spatial distribution analysis utilizing local Moran's | (Anselin local Moran's)
through GIS and Geoda software at the neighborhood level within the 7th district. The
findings reveal that, notwithstanding a substantial area categorized within the medium
to non-resilient spectrum of resilience classification, the resilience dynamics across
the neighborhoods exhibit diverse trends and effects, with its spatial distribution
demonstrating a pronounced concentration in the eastern sector of the district.
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_ Assessing Earthquake Resilience in Inefficient Neighborhoods

Introduction
I n modern urban contexts, it is critically essential to evaluate the physical sustainability

of housing through the lens of resilience principles and theoretical frameworks. The
intersection of population escalation, rapid and often unregulated urban expansion,
alongside the rising incidence of both natural and human-induced hazards, engenders
instability within urban locales, particularly in neglected and suboptimal residential
districts. The exploration and implementation of the concept of physical resilience in
housing situated within deteriorating edifices, as well as its influence on the
stabilization of urban resources, are of utmost importance. The issue of resilience in the
dilapidated segments of the urban fabric represents a considerable challenge for urban
planners; overlooking this dimension in the context of diverse natural hazards,
including seismic events, may precipitate dire repercussions and lead to the
destabilization of the urban ecosystem.

Research Method

The research domain encompasses degraded and ineffective residential sectors situated
within the Haft district of Tehran, spanning an expanse of 1,970,383 square meters and
housing a populace of 8,688 individuals. This investigation has been executed from a
practical-developmental perspective and utilizes a descriptive-analytical approach, with
an emphasis on examining the influence of the physical dimension on resilience. The
parameters pertaining to building framework, building longevity, permeability, the
number of floors, material composition, structural quality, and granularity of residential
elements have been systematically extracted. To identify underlying patterns,
regression analysis was employed, whereas spatial autocorrelation techniques were
applied for layer weighting. The analysis of spatial distribution was conducted utilizing
the Local Moran's | (Anselin Local Moran's) autocorrelation method within GIS and
GeoDa software, incorporating the use of split tools at the local level within the region.

Result & Discussion

The data derived from the conclusive calculations suggests that the most pivotal
indicators influencing the variations in neighborhood resilience are those correlated
with relatively diminished resilience, at a proportion of 23.4 percent. This highlights
their considerable significance within the planning framework and the evolution of
neighborhood physical reforms, accentuating the necessity for neighborhood-centric
and participatory planning methodologies. In order to alleviate crises induced by natural
hazards, such as seismic events, it is imperative to allocate particular focus to these
indicators. Given the passage of time and the oversight of their impactful role, there
exists a substantial likelihood of the resilience spectrum transitioning towards lower
and non-resilient conditions, rather than enhancing the overall resilience status. An
investigation of the geographical distribution and concentration of deterioration levels
within this locale indicates that in its eastern sector, particularly within the
neighborhoods of Shahed, Armaneh, Khajeh Nezam-ol-Molk, Gorkan, and Nizam
Abad, nearly 86 percent of the total expanse of ineffective and degraded residential
fabric of urban neighborhoods in Region 7, encompassing approximately 1,624,261
square meters, is concentrated. This illustrates a spatial pattern of physical fabric
deterioration correlated with the replacement of social groups possessing analogous
income and livelihood characteristics. As a result, the degree of resilience within these
neighborhoods is generally inferior in comparison to other neighborhoods, thereby
necessitating principled and strategic planning interventions.

Conclusion

Based on a comprehensive investigation and analysis of the resilience inherent in the
deteriorated residential fabric of neighborhoods within Region 7, and to establish a
precise framework for the spatial configuration involved in facilitating urban planning,
the subsequent solutions and co nclusions are articulated: addressing the issues
surrounding dilapidated residential zones within the neighborhoods, accelerating the
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processes associated with the filing and issuance of building permits, and actively
persuading and guiding investors within the housing sector to engage with the region's
deteriorated areas by adopting and implementing incentive packages that encompass
regulatory incentives, insurance discounts, and various reductions in construction costs.
This initiative includes a discount exceeding 50% on construction fees and installments
for aggregate plots that are less than 100 square meters, the provision of an incentive
floor for plots exceeding 150 square meters, the enhancement of the safety factor
pertaining to buildings, and the assurance of adherence to established construction
standards. The oversight of housing developers and builders operating within
dilapidated residential structures in the region will be augmented, accompanied by
substantial encouragement for property owners to undertake the construction and
renovation of dilapidated structures via neighborhood leap cooperatives, utilizing legal
provisions and subsidized supportive sector charges. The government will augment
construction density in accordance with residential zoning regulations issued by the
municipality for owners of worn-out structures, thereby incorporating additional
parking spaces and amalgamating several plots situated in dead-end alleys to increase
the scale of newly constructed residential dwellings.

The Journal of Spatial Planning
& Geomatics

101



g et
/9! i
M SO IV g

a3l gl 30 sl J56 SMxo (SgSmn (391 oU Judxs
QJ‘J'Q" YV ailso: GOy 4.’3.0))
" SBEs sezmo T ygade duonw M (SuSieo Juadllgl
A s 0k 33) 01l ¢ Ol g5 e pwsde Can 5 o231 (6, S oaal 5 Wl g Sl )

.Q\Jilng@Jcw).,\.dc,\:.u:om\agdﬁdﬁjuuﬁjp'}zéﬁa%@j}é Y
U‘Jil ‘dl)écw).,\.ac,\:.;‘): SLisls ‘LSJ‘@"': L_Sﬁ)MlJJJJL:}\J.&} aﬁﬁéﬁ)éw‘b Y

°~\-S-> IARAPARYAAGROE PR RS
etoly (Gl 5 med Sl ble ot S (G el Sl s e it L e LS VN0 1y o T
g 53 0jigpel pl ol U o Ke LoD ST 03 g 5 (Sladigy oo st L et gy 33 (SO ILLL e jm  VEXIY/AV 3k )
ol gt (3L Corad] I sl T 5 Sl e e g (Il 8 4 s
LV aibio O lo 4o (6 e l}j«wj—éduaéj)wd-u[:djj/’ybu.)ﬁjgj&bh;ﬂj}; il
s ol (5 olin (Gl bl (i OT Tl o g iz 5 a5 1AV PAY Consy b tlons T
03 gubmen 1Scn (SIS (S5l sl s ke = e s iy b s (Slann s - s2esl sl
o lel 55, Sl g g e Olojla 45 34 go (ool lellbo I ol (slaosls b axllls 3, 40
il SIS (ki3 38 L e Oloistlo CASL (sla i CIE 5 Laosls .ol a2t ls oy (G ls g
] Cgm Lo (gdiais 4 CW/J}KM Gl o lekd ol 4 M/M‘CJL@«W
b8 i el oY 23055 (Sl U8 Ko s S il I 55T kS
Geoda ,GIS Sl p i Anselin local Morans) = ol e olis  Soans st 54,
Colas (5015wl ple o] ) Sl ol ol Gl od osliza] V aihio CDMows = sl
Moo 3 (sl Cid oGS Blond 1 g b 8 U o gio (65 5/l 050 45 03 pdme 5/ (5 ko
g tilete Gt Connnd > O bl e ST o5 Gl gy slie il 5 ol ki is, L

b Sy S e (Sl s

Ol Coid il o S sd (0 g Il oS Mo 03 g 5 S,

Meshkini@modares.ac.ir Jstne odiny s ™

Loy 5omme ot g oo piiie ol3] g yiws & ygods Alie (ol (TMU Press) (u,oe s olKiils ol lasl ¥+ Y0 Ol S
5 B o yo 1) cdlae cpl ales oo Lads ezme cpl bl 20,18 1,8 Creative Commons Attribution-NonCommercial 4.0

dolie sl ol 5 5 00,8 S8 1) saiangi ol aST by 4 canled (s3kwil 5 Gialng 1y 0T b 5 908 (2 3T5k 5 5835k oS (slaibe,
2SS oolaiwl (gl e

Kilogi s ¢ ww?lof

VoY



_ Hj g3 ST ows i g (59 loni

FPRV-FIR

w338 51 i (UN-Habitat, 2022) s 51 kel 80 (6515 10 a0 b ol (652540l U (5 g3 bl o35 0l
G § s 5bls Cama OS5 53 (Shietal., 2015) Wl v Sl 5 b L ol 5 s
L3l (Ritchie etal., 2018) 558 4055 00 4 G Ao ;3 PA L35 £ 5 L Y0 o b ol bl o
UN-) el rob Sl b 1l boagrlse sl g 53 658 cotle s obml 5 pdycllanil (6 1S 0L e
5 AT Bl a3l (s ed Sromel pla 55 ekl 5 baed SluLL s, J S ee (Habitat, 2022
Tarhanetal., ) el b o bl ol 3 plicaal 5 st ) bl j3 dotlie iomen 5 &l e Cols,
L e 5 il e Lo Ml 5 wilge s el Ol e 5 Laolgd o555 D0 e)lsen ol oLy (2016
Loosill jsba & amdee b ole G 515 S35 Ol se 4 UL .(Kuddus et al., 2020) s 1 ) 3 asT s 4
Sl bl sdas g5 55 4 L (Barlow et al., 2015) w5 o i 25 o)l s S 3 o hasl
L Sll ol blss 5 (Goswami et al., 2018; SAMHSA, 2020; Mager & Conelius, 2024) _~.b
Ll o Ol Sl 4 ey o5 (Hewitt, 1983; Emel, 1989) Wy o s J 28 L6 5 Gludl obale
0> ol 3bla 3 (UNDRR, 2017) e 5 (sobasl  Sldl Ol Sl b Sl Lo
Sl s shdg Sll s b oL cas 5 sl L SLSL s (Caruso, 2017) 5,158 sl
o bl (b LMW oo 5l (Gyawali et al., 2020; Cui et al., 2021) ol bosla 5 5 ol s
Basagliaetal.,) el 2 ode SY5b colis s ladely b b SU ke slbaedody o 5558 51 S W5
@ 0 sl 3 —e S 5 oolanl ( elal e 3l ol blie 5 ediS Ol s 5l SO e .ol (2020
b seets I s Lotls mlaw y gy see S b 55b 4y b s (Zhang et al, 2018) 55, 0 e
Fan et al., 2019; Swiss) L,ls b gs sbaostle s s W ptoe ST 2 Slos 2SS Cdlse 5 e

.(Seismological Service 2016
ol 5 S ol L as (Basagliaetal., 2020) el a5 gy 4 Olexr 3 Sop bl S
ol o (o3l (la)lS snS Iy (Rl ad 5) s 28 (s il 5 5 LaOla b oy 55) (it
Botzen et al., 2019; Ritchie et ) coul s o Ol 45 5,05 el s g gl edls (sl 5 sy
WOl (@3l Dl Bl b Llaxils O e lse Jomas Sl L el op 2 &8 a8 (@l 2019
Llosls yolamtl st a by Olgr o pee ol IS I/ 5 7F0 JA LN SV L CS 5w ull 5 aS s
3 ggie dn g Jlm 3 (Slas iS55 pa g alan 5 (sla, 538 53 oo b UL slael, (OECD, 2018)
5ol s 4 annys J= s sla,is (Benali et al., 2017; Sawada and Takasaki, 2017) <.l
Hamidi et al., 2020; Trinh et al., 2021; ) diws plicanl b Sl bbs ol o 53 Cins 1S
ohen a1y (5L (solasl Wil 5 Sl Sl o)l gen Ol 55, S slaej Jone s .(GeNCer et al., 2018
sy sl b 5 YeeY Jle s Ol e e Olesle 25158 5 (Zafarani et al., 2019) .l azils

Kiloyi; ¢ wvﬁgbr

VoY



i T

el Ol sl sgs ST VU g pduand ol cpl Lol s als 53 Olear Il 4 s 0l S sl
il el 5 (TWigQ, 2015) o35 pdbcand d305 ol 2 55 5538 gla i deoys Ar 48 das oo OLES La Lol
bl s Il 5 S a s oIl SRl O Sl et b ablie gl el ply Ames (555100
{(Parizi etal., 2022) .l sus iS5 W ¢

S 5 Shdgal pln 53 Caslie U5 Glas 4 S oS 35,5000 S Sline gl 53 3 oslb
b s el Guslob 4 KaS (Deshkars at al., 2016) il (¢35 b (8500 glns 4 Ll 5 o
b ndyoaml S 35ls (So el gla S5 & WL Jlpds Jal b o e (sl Jass b b 153
Rodrigues Leal Moitinho De ) ol 2151 dl 55 il s o e oS ablie 55 (6 4 o A5
G 3 a0 s 535 688 3 ol (6 eyl S28 (ol s 550 (Almeida, 2021; UNDRR, 2017
st LS55 (gadame ¢l S &3l (Gentle et al., 2020) s,ls 2l S el sl 3 5 il
- M Tl s e e IS 655 0T Comal 4 a5 L g 4 St oSS L S
Ol bl ol 53 @IS (o550t (Ghouchani et al., 2021) sslasl 5 o pis. golg  elax o Jams
4 S sk il oS Ll 23 i b s s e 4 slis L GLLI s @ a e AU e sl
das o 0L Olgr L3 anb sy o1 (Marasco et al., 2022) ool (555,50 vy Sute Gy Jams
53 Ghloter b bt sletle aal 5 Wpd e Sl W35 Sl ol 55 (Slodizl5 b 4 il oS
5 e Il e 3Ll 3 (5oslb 3 s LS e dey 5 S 5 e 1 b SLOL
(Sharifi, 2019) 5,5 aze Lyl 5 5 sl laslil s, b alolis gl g 5 LG sl s e s lJS IS
Jlail g g5 Il 1,108 o dms 0T padioes el 45 (6 0SS5 us1ol 3855 5550 Sla S5
Feliciotti et al., 2016; Marcus et al., 2014; Parizi et al., ) .15 5 g3 5,15 Xk Pl (S5 53
.(2021; Alizadeh et al., 2020; Meerow et al., 2016

Hlws (Sharifietal., 2018) > 55 oo s 3 5 5 ONS a2wd 53 40 (6 e IS 5 05 odns [S25 jolis
5 0l sk s bolestle (So5m b i S8l 5 Sy pde e Sl e LYs w02 p gk s
035 5 sla 5L (Ragheb et al., 2021) b ,s o ol 8L 5 8 Sy cuiS slas lllul & g 55 o
Nakhi ) wlesls s 511, 355 (6,5t 5 e SeAS 4 &S Led (5,40 e Sl 2 (6 e
S s aS 5l e GBI La gl S5l essima 5l slaas o 4 (e 03 50 3 sla L (BT AL, 2016
5035l a8 sl 5 Sladst (Dl o)l oo 2 Sl el (513555 1 oo (S AJIS
Gl S5y 5l F o (B8 IYAL OLes 5 ) Sl Sl 5 J5U ol 5 aes « S 5550
o s s glan Il o i ey bl 5l I le (6 e Mol LISU EDus o pmst 3 Cmu 3 40

Kilogi s ¢ wvﬁgbr

\oF



_ Hj g3 ST ows i g (59 loni

La Rosa et al. 2017; Shahraki, 2021; Votinov and Liubchenko, 2020; Eldesoky and )
.(Abdeldayem, 2023; Gilbert et al. 2022; Griitter 2020; Shahraki, 2022

(olasl (elerl slacs b 18 50 o ol @l (g plp 3 Ssd $oslol es
5 deliy ) S b s (6550l e slul lelid 5 6ol Rl s ] (b (o3l
oy Jlal gbad s gl Sobel il 5 Calise T 53 3l b4 b pl by OTAY (OIKes
S S p 5 s LSL el b o bl 5 ol (Weber & Lichtenstein, 2015) s 55 glo3 5
ol st (Nikookar & Ahmadi, 2015 Samiei et al., 2016) ol i slal glols &S 55d o e
Najd etal., ) s5% oo Gbls ol (s3lalolomrl tnn g 4 e (Sl 5 035m0 b Gl gll 5 sl
S g5 ot Ypons o5 L el gy e 5 dal;30S slaes S 5l ol ol OLSLe (ST (2015
Sadeghi et ) s o axlge olus hae e 5 (oLl Sledt il s pe b aile & sl s,
.al., 2021; Kongar et al., 2017

slaas gl 5l ol gy ams VU 5l 5 VL (slo3 I Jlast L) 00S (550es ) sy 5o Ol ¢ 4
4S 5,05 55m 5 Ol Jed 5 (55 g celin Lol S 4w o Jld Jlazsl ool 23 5 ol S (ool
edls el o3 Ol Sl adlate 5o 1) 6l Ol Sl 5 Sl e oSl 5l elaST s 0 Jles
Wlszry g eapmd SOl sy M 4 s 55 oS ST S i S OLE apr 5 6 e bl
S e SYY SHATA0) (il el s ol Soslis @lasbel ulud ol W35 ol s oYL g pdiaad
(S35 gla et le Glls aS 5,05 3 g 5 03 s b 5 el SL ol LS YPA 5 558 Y 350 Ol s ol
I35 5 Sasn Olpm «lods oL 055 o« Saleal 5 dalasl (5,68 anw s .ol (6 L3458 5 (5olLLL
oz 3l (soad B 5 Camslae A4S U35 e ol @oslol (SIS — elanrl Sl s
sbimen s o Gl (5l Ol Ol 585 Ol 3 o dten Ladly a5 208 sl o 5o
o el ed s 3 slacal s sl S s @\ Ol g slacil ple ps Cores va: L gie oS J>= 5
TP NP NG P WG ST T P S I L T M O
Sty sl Sl a5 S8 Ol Sllatil slaas Sopm b 3k S e SK il oyl
Job o oS lat Bl 4 55 01,60 oV adlaie (155 Ol cl o S on fome o J0 £ 585 S50 53
phe 5 ailsgy Gbadsly S e 55Ss oL Ao s 00 Sl e (Sose b oudls 5 adlate S e 5l e OTFY
Sol S bt s s Gt s oSl elal 5 oliaml OSEs s 4 b (gl s e
3 S ke 5 e Gl O s & 5 o35 Slsy s W35 0ls L3 Vb (S pdygl ) ailate
2l Rlie 5 (5osI0b IS day Coeal @ 4z 55 4 el Bl s 4 il s Lokl (6350
o ol I a4 S (s o3Il Slaatle s p b ol ass Sl 03,8 385,55 1 sl

Osee olad 5 0L Vo wilane 5 LelLBL 5 o3 5m 9 glacil 5o (S (o510l Ol =) &S

Kiloyi; ¢ wvﬁgbr

V0



i T

St 235 oL Dl 5 nl 53 0T ol 4 Ul e 4 Sl 48 5 Do Sllllas Shassy s s Osel
53 0o b s = (S5 P81 (6Tl Ol o 5 bl & ldlie L3 (VFe) s 55 44
S Koy et ol 0 305 SO 5 0050 Gob 3l Wesls ol L adl 3o VY oy o b s ol blis ol
oln 55 Sl KaS 5s S 5 aolastle 035 o120 5 (V0/45) el o iy ol plas 4y g s 4l 3o
Slacstle s o slety 6 o510l G ln 5 03,8 S 1) (0/88) Slael eSS ¢35
bl e GIS 5 e ojls i oy b LLE1 53 (VYY) 5Ken 5 'l e . dsls (e
Pt Olsn ol s 52 ezl o e 5 035 o510l ml ol Sl (s (S5 5ol
sl L;”L_)U bl L OYY) Lade o OLLE (5 00 5 Gl cdd wle b vSlJ.S» dOlez=l
Lo sba¥ il 5 AHP S ANP o las s (6,8 ranad sladie Sloslinal b a5 ol 55 1 035w
5 Sl sy le Sdy e 03 g SOl IS 5Tl oS A ey 3550 sl el 4,
Sheslital b (g4 o3 5m 5 slacsly 3 gl ) Sl ke gaucy Jl 5 plald” s 5s (1749) 51K
RS 5 Oy o 5 e g 03l sl ol Slulid sdas et V4 oS sl 0L " (656 s i
Goslob i L "olse LYY Y) e 5 sl allie i ls alows 03 50 5 (gle b 3 1) et Ll
Ar 0> 6ot Szl SO st sl s e g VL o S15 L sl gt 53 L il o
DB e 5 0sa31 3550 ( SSSn Ghle  Slamar 5 (S 53 5 e oS slagd sl 1 LG
s Goslol Ol bl 4 Waspas s WP Jus 5 estizad b (VFev) 5K 5 Ol allis . dias o
05 (LB Oleds 5 i 25 ol L) e ¥ (ool g e i 1 a8 s S Ol g 5 Llastls 5 gl
(O¥44) 55 (ol 5,05 L3 (6Tl Ol Bl 4 s Cansy 55 Ol b dlows 5 g2 Hlm Cuns
PROMETHEE  ,15lo 3 G b 5l olile S e (55510l Ol (s Bia b 5 ko= o 55 25 L
— bl s e s ol i e 63l) osI0b 3 e lasbae sty Il 4 Visual
5 ailaie &S Wlodewy aesS ol 4 VP Jbo Sl eslial L jawss Wl I8 Ol 51 6,5 e b (sl
ol s a6t sl L i slagline stuy sl Slasl a2eS Y 5 ) ke 5 on VL

eSS L s Sl Al Goslols ool Olge b gldlas 53 (YoYY) ¥ I5l,s 57 55 id> . Llesls

! Parizi

2 Sajjad

3 Haghighi Fard & Doratli
4 Doratli

Kilogi s ¢ w‘_,.‘glof
Vo5



_ S ply 53 Dl 56 Momo 3Kmn (5 5) N folon

B3 SO L ol VF Sl VA S g5lsl 5 goltl 3005 b GIS 5 sl din (6,8 e (s
Sletle s 5 (5 b 03503 3L S o> 0L gmlis ol l 3 s 2550 1 alms (Slaciobl 5 Ll
3P At SIS (6550l s Olsie L (VFe) BISan 5 S asn L bolas o e
o pite o Ll gy B 5 S 5 oS Slatan ) S e b et b oSl s s, LWy al s s
5 230blus g 45 Ad pl a5 A5 S asele |y S pdicaml Sy 5 i s Sslol S
GO 5L 5 JLS ol aST 5,50 435 g5 3 U3 B 3550 sl li sl > bl
a5 als ; NSFDSS Jute 5l (580 a0 b Olnis et Slome sl S (IS (5106 (550815 ¢ g 50
BL 5 Okt a5 S SVome 5 53Tl 1 VL s 3lueslal (gla SN (hls SMoms 4 Lok 4
sl s Olge b piass 53 (VFee) (s 5 JLS dmea Jlsy 5 5 sl soslob 5l asl
Loy s ol o oz o 5 25 L0 50 ST Sl eslinad b s ol e elenr Slas S
5 Caenl o VL s LS Sl Aol Wiy s g @IS (oslol e wlol Laxls VA Ole 5l &S
L) OLSes 5 ssbe 3l 1 Coal o a8 S 5T loalSal 5 Sloss lags 8 4 g i
Seslinal b o= deo 5 Sy 4 ams)l ¥ oadlas (6 e (Ks) LB plSnl o3Il Ol e 2
D55 e adlae (5 et Semn (555100 Olge e la Ve LB s bapasls w3055 sl SWARA) i,
3 Sl Sl ladae” Olsie L OF) Olsisys 5 s bl Loasi Blesls L5 bl 5,50 1
S S e (S 5 la sl Sl eslinad L PFALM Jie sl a5 cilises sla gl
5 dilazstls sy C3lpealeden s g, 5 e Olype Je il U 505 Jole DUl Olppe & JalS 5 Ko
Sl s Ol 5 sl palidcnl G Ol S BN St FRTER Sl
MJL;G

U Sl (Y Sl aST s a6 a4 6l 8 oS Sl 0T 51 S iy Slalllas bt
o 35 5 (6 S s 53 Sl ol L5 e el al o sl sla iy L s lazls 35 )
il ¢ g ol o1t Sldlae s sk wdls (lax 5 BB LS 65510k slags omebl 53 Sdelyls
ol LS 5 333 Tl @ O 53 Bl Feer S 2L s s sl 753 g sl dags S

Voailaie S il o8l e g3 il oS Ll it 5 Jsol b izl sl Wi bl fres o
o) 4l el 355 gla 3l 53 o T A5 s 6osll Gaa S Slej welsl s w3 S 0L, e
ol oS g bl Dl t e300l e & 3l ol 53 035 Jul i b SSs Glas IS im e 40
e S slaobensle bl Lot g3sdoe Sladlas AT wior 4 3m 50 Slllae Sl s S
30 il adS 503 S SKSE pome jsb 1) Jaxli 5 5 el pa ulil peliginaid gl
g5 Db g S e b et ls Ol 0 o Klaz $ 15 s bag S Lol 55 Ly aglae s

‘w‘azyd[_&w‘.\.astsj_}AAJ_’:-w|JJhﬂféuyu)\&bﬁ‘u;pujc&ibwo.uul;ﬁ;\éfjks

Kiloyi; ¢ w‘_,.‘glof

VoV



i T

Sl b B 5 il sl et Dbl g Slalllas bty S lie (oS plate aail ol by
Al Y ailate Cdlone SSE ay ook ) il 3 Sl elil L S o5 315 )5 5K sla0lazt L
LOT Comlone Ol5n 5 1S5 5 sSme (sladsly slins & Lasiiia b oy v ol Sl dhools SleMbl ol o S
ol opl S e gl |y O o Sl el Sl SOl &S il 03 S 0Ll (osTol Slib s
Cd a1y (edly Sl il (G sSs Sladaly SSE @ 005 B 3L Cund s 51 sl sead Sl e
3R S kS e Sl Sl [ 63l 5 5l cthor ST il cpl @ s e slagssaal 45 635
sdal Lo 4 (555106 Ol e Sl Al el Sl A 5585 Sl e e ol e Hls Sosls slaas
P cins 5 s Lo Ol blss el cal el SMoes s s als ) ¢usﬁﬁ:‘u S 4 ol
e pl o o g S 68 o o s 5 02l LA s el 5l (golan s 5 5o 1) dloe
slolasle gslol Wl sl guel,ls ¢, e 4 ol 015 e s pl Sl eslizal bl 03 S ) san
G 55 s 3L ol $5lantiail 5 4 Olasen OF (sliely 53 5 313 pladl 1 03 55 Slacily s G2t VU 5 5Se
£55 il gt 10 s Julse 4 sazme molr Sl G s Sl O s nl g ez 3L
Srsaln 5 G S sl a1y bl sk 53 olie 5 Jolpe SIE Ol o (e als LS
53 3 se SO DGl d B 5 313513 ) 3500 S (5 SISl Sl e s Glag b oo

o9 9y

ol Slaanls 5l (s 5 Slanw (63,8 Gda b Jdosi— iro 5 Jtass 55 3 i,
wtle Gime S g0 4 bl 208 5 Sle Slallas cas e sla s 5 sbl j 0 b oS (G5
2L S 5 pm se slaesls 5 VYA Jlo (bl slacS ol Sl aslinad L () s ) baastls (duates ool
03 gbas Sl slajlpl 515 amlis (A4S 5 oS 5 51 Lo gl 5 edd (20 SV wilate sy pe ws
S orlply e 0den S eslinal Walssad 5 dsllr e 5 5 G o g ATCGIS i3l 5 Laes
oslital oliad Lo (63,58 5 350 lpl 5l andlas 550 ailaie 3 (o551t Sl s, 5 Cids Ol e alis
503 pp 55Sn a8 (SAS|y 5 S 05 a3 5 S5 o5l 68 Ayl p s el sl
)MT)LSL}JM}MJ.& b Col  akble T (g3ael 5 Hshie 4 ioman 350 0 yaie (5 g RWRLE

sl 0l a3 S 0,0 GIS Laes 555550 olas Ko lajlpl 51 ass e3sdoes 3 Goslet W)

Kilogi s ¢ w‘,‘glof
VoA



S ply 53 Dl 56 Momo 3Kmn (5 5) N folon

Rus et al.,2018; c..a) 50 5 035 ssSn Gl Sl )5 ) 55 sl sla e ls ghuaras N Jgd
Nikookar and Ahmadi,2015; Despotaki et al. 2018; Aslani et al., 2020 Kamranzad et al., 2020; Jeddi, F. A.
5 S S O O en 5 25V F N Ol s 5 L ol N F)0LKes 5 o 50 2021; Haghighi et al., 2022;

OF Y OB, Sldlas N F0Y OLes 5 oble QT YO

Table 1. Classification of resilience indicators studied in dilapidated and inefficient residential

structures
NV XPSCIPS PR CIVN (PPN 5l ol b ol g g oA
AN \YAVEN0 f Y (5,51l e
VoY YeYeod \ Lo ste g5l oo
i i Olezslu ISl
YV/A 00+ 4¥ ¥ b oslets S
/0 Ve SVY | ssl ol e KACREE
oY VA TATAY ¥ Y (5,51l Jle Ve 5l xS
VAV TEAYSY Al Lo sze g5l Jle Yo JINe o
- L e 5 cwdd
YV/A o¥avry ¥ b oslet Jure JIYe
oV YYVaY \ BYIRUSEae JL v VL
\i2 0YYY0 | BYIRUScae e\ 3l S
fa/Y 4545YA Y ol Guslot s Yo —\s
e ¢ a3 gty 4l
\O/8 AT s L ge g5l AR
/Y YAVADA ¥ ssl ol e AR
SIAY ATESY ) S5l b e S 5 el S
oV/F Y+ IVOTY ¥ b oslets G \Y JI# )
) Srddsh
NN TYVYFY s Lo ga 555l G Yo JINY
Y4/A OAFVVA f Y 5,5l e V5l e
YA \Yar ) ¥P f Y 5,5l s oal L
AL AR A L e 5l Shagw 5 21
Yo/ V4AQYS ¥ b oslets Sl Sk e
/e A% | sl ot e ooy i
£V ¥V 504 \ BYI R b S
Yo FaY4¥s Y el @oslot aib s
o Slb slass
TY/A SAFYVE s L g5l aib 4
Y0 FEVY ¥ Y 55l i s ik e
AVAl 04+ Vs ¥ Y st Sl
YY/¥ FATVA v L ga sl %o 0
'_ - il kS
YV/¥ YIVAYY Y ok @oslot S
A YOAAYY \ Sl ol CoiS BB

93y Sl Gl p e Gl yarls oS e g 3 Candy s s ool Gl nl 2l
dnloms it IS (51 S50 ol Ol patli o sl SIS 4 (o510l b 53 ) Jpdr 0 S 0 S

6Lhu.a.>'-u4g_y4.3£3C})’_}j@L@.‘Sé}iﬂw&?)u_w)jMMJ‘M‘@&&‘ﬂJAJE@‘)J.C«M‘oM

Kiloyi; ¢ ww?lof

144



i T

503 B) SSmn 3L 3 (655l0b slagasls il ¢l S Ly, IS Gl s ol sl Al
wiely gl ize 5 (651 l) Joies ke on L GeOda 5 GIS SIBle 5 53 3 50 M0 S5 015 S (LT,l5L
TOlse e s Sl bparls plab s Glp pemmen (Y dodn) A3 jasiie s S5 Ly, e
A3 S eslial AT GIS Sisdle 57 slas SIUT (5 s 5 g se slasl il 4o yomme 5l (Anselin & Getis,)44Y)
S o 5l 2l GU 5 o g (2l (Sirona 5 b loms Do gl b a5y ) 53 Lassls G
e (035 b 35S Sl S 1 ) 09) T sk STl sl sl Olabl a5 2515kl Z
sbre Sad s (6 IS e 4t T sk (608 Slie (Uil e 3o G ) AL 4zl Sote (5l
O3 g Sl el (655 (i 5 05 gdoee SO SIS (il S5 e sde G i anils Lol 0T
35 Saosbres (Slags ) ladsha b 3ls sl | Jshe ,0l8 Sl (3l Sls s 5 it [T 5lie S
2 0T Sl Kos la iy & S iy onl S Bl Ll e ol Stgen oduns Ol &S
Sl Sl o et L jslie 4 o 55 Olazle a3 b jastls olie gl Soules (5,801l
33 50 1y Suslol sbaad s ¢ o bl imman S o Ul 5o 1 035 s s Oles (5,8 63100 Sl Ay S

IS e 5 ) Sans 2 g 5 00l OLES Bl

(é:j:d L;LMCJL: c.w) JwT)\SL} a)rn).é J)gmn.‘ CJL! [P BBISL] Q):,.,/;_) d)—Q‘ .L'v}) Y JJJ}
Table 2. Regression model trend in examining dilapidated and inefficient residential structures

. 3 bl glas - . R R .

$i9) 5,5 e o Std Erron (Coefficient) e o o5 R oo 22 .
: #(R2 Adjusted) 7

Vs s — /Y */AAQ Olezst b ISl

e OE —rY AY Ly Cond

e ey 2 ATy Gl

e ove Y A S lyd s

Y0 A —oY S s o

/e 0¥ /Y Atdd olab sl

7 A /20 ¥ ) s

oerls S s e QLiJVA.Z.Ia;AJuT)lSL}Jo:}MJA L s Came gl estla gduadl 53 g ge L,

i VAT L llae i ML Ole b SIS /A g L diudils 5 Ao 48 g o L Ly s

055 bl ol o5 4 Y Al L el e Coaal a3 SIS U alge s 1)
ol 0o S Jlasl 5 6l a4 ((oliad  Steens ) fn b a0 3 odel s 40 ol

! Regression
2 Local Morans
3 Spatial Statistics Tools

Kilogi s ¢ w‘,‘glof

ARK



_ Hj g3 ST ows i g (59 loni

Y il Moo | ogos (3l g0 1 gl al> yo
Li@&AJ."‘U&J«Q“SUBMU“‘;:*JA&)JL?“Q‘MWM‘%‘ww‘_}rlﬂﬂwa
IS gl olad mis atla b oS Dlas Jold 5 e panie S5s 4 S5 5 Lpd e M a5l Sl
Lo b GO L3 Sy e (D) ¢85 b 5 o odalin 6 Sl bl (510 05l Jalse
Ol oo okl axzls oYU Soaan Lab ol 3 58555 j5b 0 s Sy opl S1cl (olas JLos,s
e 338 G O (Slees Slalis 51 J5d LB sk w1 L O s oollie 25
o181 b Sl glad s 68 canllas 5550 oWl g a3 badsly (5015 5 s o (S8
L oslre gl gladsly 5l i o Coplie oo b Clin (GaO, 2021) <5 5 aal = IS Lass s
oSE G S Clllae 3550 slapals) (ol | alah (Saans it sz sl 23S o3I U5 e
2t 5 053 Geoda 5 GIS Jile 5 slas Llow iy 53 392 g0 Glaslnl a5 semme 51 Tlal5s Sy ke
Oy e 5l eslinad U La e 53 oliad  Steans g5t .ol 0l Ll 5 dlesl Y 5 sdslonsas (¢80 g
S s 0LL 15l ol .Jacquez and Greiling,2003; Goovaerts and Jacquez, 2004 ) 5 35 o o) »
g paie olas 680 5l aallles LG olie lie 35 1 55 b plslar 2ol s s AS1y ¢ S
Lol e s ol (Sommns ot & L ol 3t b a5 ol b i (S b sladipt &5
S s ol b laih co L ple Sy 6l S S 6 Seilll oS Do 4 Olse S 1 sl
Gla ozl 039 lsbas 5 L3 4 6ols e a5 Z s il Slael 51 (5 S0 00 b 5 55 0 holed adlaie
Stsans 2 5l MOran's | o ses 01,50 2>l .( Fischer and Wang, 2011) 5315, o el acslos

(Gao, 2021) s5i p alme o3 Ko 4 slas
| oo 50s Oy 30 dslaas ()
nyic, Z?:l w;j(zi — Z)(zj — 2)

foq =g wij Xieq(zi — 2)?

Slodalive d-y Jliie odins OLES ZH esls pLal ] 51 Lol sdalin SIS baoi s JS slis 40N 0f 55 48

Moran’s I =

Q‘J.:.A L.’. L}_;UJJ L}'.’.L“ﬁ LSL“‘J)J U.M.LJJLA soad QL..\._q le o) sdalie L;Uh.l:—\j JS wiLrA Ji.»l.:; Z_ E) Hl
S 3B WIj =0 L S rie 5,0 Kby wijzlcw\ammwtﬁu‘j)i Slalise o blize bL3
g plol (1) b3 dslas 3 b 5101 50 ool (gl 5lkl Z 5Ll (Gao, 2021) hsj S i

'1—E[I]

vl
e OF duls S ol s gae Oy a0 Sl Bl il 5 ks odias OLis i 5w V[I] S E[I] ol ool s

(Y

.&L.W‘J:.;L"La—\ G +)

! Spatial autocorrelation
2 weigthed maneger

Kiloyi; ¢ w‘,‘glof

ARR



i e

(Geios slaadly 1) Oy 3o 555106 ms55 S ¥ g
Table 3. Moran's | resilience distribution model Moran's |

Z e P ,iai 1 Ol lude S

\O/VAATYD G YRy Gl

Vd.ﬁ.‘a;nﬁ:){m)éobg.odlmo)bizrogad’)o
LAL?S_)J ASJAJL;G QLL; )‘f‘ d_‘ CM»\ g_s)fu Q‘_}}A LANU‘DU 44455}.2& eéul..u‘ 4..2}}\.:} 4...::};-
Soglie Hlows olis (glyls ¢ o)l se 61)5}.)&\@).& &iF Glads s b 4 Las s lacisy Q,“'\(.SL“;LU' polie
S glaad s Slulid @ el a0 (o)lse mals (5 5 L Jes ol o QLZJQW oeolse
Ly glad slaad o=U Sl cpl 5l 5 o s - w ooy boalis wilul L 3l aof polie &S 5l ee
(Yamada & Thill, 2007) s, o e L3 s & i - lae (LISA) oliad sy o

Xi-x N\ 4 L. .
I=— Z=1]¢lwi.j(xl—x)

ol J o L adyle o la3 05 Wij 5 by ampas o Sle X 5 1 as)le s X 01 5588

09
Si=1 j#Ei wyj
2 _ 4 U Y 2
st ="1—= X (f
1-E[I;]
Z;; = —L 0
=l (

Yj=1 j#i wij

E[l = -~——— VI =E[] - [1] (s

SV VL ol bl a4 VU (2l bl o cl pl Sl e Ti B s dolan 1 Jools s
Ok bl Sl 55 e I ool sl pmme (0l = b)) wlie bl b s b 25,06 Gble 5 (VL
ol G0 b bl s € W 551G bl b s (Y —0ml) Y 25,0 L bl Jau s ol (53, b 3bls

(Fischer & Wang, 2011) .|

axfllao 090 00 guxo .f
¥ oY bl b dled 5 LS 0T Sl b oS ol 06 48 (550 i 3 @15 bl 51 SV el
Comorr 3,03 Doglme A adleia b 55 5l 5 7 adaia b o2 51O WY Gble b o s 51016 ol 65
Ol WOAME) Jals a8 YAY/0eY Ll s Ve Jla 53 oS 5 s o508 (Solad o b ailaie (ol
VY &S 315 SUSa VOTY Jslee amns V dilate ool 033053 bl o 3 e Bl 51 adlate 43, .o,

Kilogi s ¢ w‘,‘glof

VY



_ Hj g3 ST ows i g (59 loni

.QM.,\|)l;;)l]€jj€.;:ytﬁw):l)ra;jg¢ww}£w jljwjfﬁ)>|)Q\J€JJ@.LJSQ>LWAM):
SUSa YPA dilats pl 03 g 3 Bl Comlone sl s VF 5 4B 0 (lyls w515 0l 3 s oS ailais oyl
03 g 5 3L O35 Lls Bl w4 adlae el 5 Conl JOAPAM Comer b adlaie Sl IS 0053 V0 &S
Sl 3 3,08 LB APM 350> 55 mear 035w 5 SOV Y O g5 (g5ls 65V adlae syls 1) Gble o 5o
3l el Vs L (https:/regionT.tehran.ir) ol do s YV O el 05 g b Sl 4 dilate 03 5o b 5L
s e Giled 1y 0L Voadhis 3l (65 se JuS

(olitiens Olala slaesls caie) (65108 30 o b 015 s a5 (s 1S 51l N S8

Figure 1. View of the fault crossing the Haft Tehran area with its influence zone
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Figure 2. Physical resilience of residential fabric in the seventh district of Tehran
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Analyzer.
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Figure 3. Chart of changes in physical resilience of neighborhoods in Region 7 in residential resilience
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Table 6. Percentage effects of indicators on the physical resilience of neighborhoods in Region 7

ST U YU ol b Tl b bed sl ol sl L OU e asla gl

v/t WAA YO/ Y¥/10 VAFA A4 Ol IS
¥AY Y¥/50 YV /08 YOV 1/48 \Ani Flas or
7/04 YA/Y? Y¥/YY Y¥/YY \A/Q+ AR L Cwls

v V8108 Y¥/5Y YEM \AA] ANV s <l
Y/04 Y/ ¥ V0744 Y/ AL 0/a¥ ool S
A\ 10/00 YO/0) Y#/¥4 \A/AQ 5/5Y Slib sl
OV V%) VAN VOO \R¥ial V/40 Salidsd

Koilogi 5 Lad ke

ARNY%



i T

23 Gl Ll 0 reasd K2 ol aenlous 0350 Sl IS 51V 6 jled Jout = ol
Sl 435,5 513 el 5 e sme ol B (65Tl b 55 (i Y aikie Se S 3L L
L s ax 5 pde LI Bt 5 ol b b SIS (65510l il oS el s ) 5L S
b e (a3l oS 553 oo 2 55 4 50 OF 53 (S5 5m 8 L5, 0l Jsb 3 a0 5 05500 8
el 5 S e See b (5Tl Ol e 2l gl 55 Solie 5 23 Soss 5 SOee Cund

(Gt slaaly ai) V adlate S S5 STl s el reas SILI6 Ol ¥ J g
Table 7. Cumulative effects of indicators on the physical resilience of neighborhoods in Region 7
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