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Objective: The objective of this research is to achieve approaches to improve physical
resilience in rural-urban areas.

Method: The present mixed (qualitative and quantitative) research is applied in terms of
purpose and descriptive in terms of method. First, indicators for measuring the physical
resilience of rural-urban areas were extracted from documentary studies and their validity
was confirmed by interviewing experts. Then, based on the experts' opinions and using the
Analytic Hierarchy Process technique, the weights of the indicators were determined so
that a final map expressing the physical resilience of different blocks of the rural-urban
area of Akbarabad, Yazd city, was created in the Geographic Information System (GIS)
environment using the Map Overlap Analysis tool. Finally, based on each of the indicators
used in the research, approaches to improve the physical resilience of rural-urban areas
were presented.

Results: The results of the study indicate that the level of physical resilience of the studied
area varies between 17.2-34.7 units, and the southern block of the rural-urban areas of
Akbarabad, Yazd city, with a physical resilience between 17.2 and 23 units, needs to be
prioritized for improving physical resilience.

Conclusions: The results of the study confirm that historical age and construction with old
materials are the main reasons for low physical resilience in rural-urban fabrics, while in
other fabrics, such as informal settlements, this is mainly due to the economic situation of
the household. In this regard, measures and approaches such as empowerment of residents,
public information, raising awareness among residents, completing the database of
institutions working to retrofit buildings and reduce harmful uses, creating maps of
evacuation areas and relief routes, changing high-risk uses in the area, consolidating small
blocks, and creating criteria for retrofitting buildings and facades are also effective in
improving the physical resilience of rural-urban areas.

Cite this article: Akbari, R., Zareian, M., & Nadi, M.B. (2025). Measuring the physical resilience of rural-urban areas to
earthquakes; case study: rural-urban area of Akbarabad, Yazd. Housing and Rural Environment, 44 (189), 3-16.
http//doi.org/10.22034/44.189.3

© The Author(s).

Publisher: Natural Disasters Research Institute (NDRI).

DOI: http//doi.org/10.22034/44.189.3



https://jhre.ir/search.php?slc_lang=en&sid=1&author=Mottaki
mailto:r_akbari@yazd.ac.ir
mailto:mahsazareian@yahoo.com
https://orcid.org/0000-0002-4415-8163
https://orcid.org/0000-0001-9517-0974
http://dx.doi.org/ https://doi.org/10.22034/44.189.3
http://jhre.ir/article-1-2446-en.html

[ Downloaded from jhre.ir on 2026-01-30 ]

[ DOI: https://doi.org/10.22034/44.189.3 ]

Housing and Rural Environment, VVolume 44, Issue 189, 2025 4

Introduction
In terms of natural disasters, Iran is one of the 10 most disaster-prone countries in the world,

and out of the 40 known natural disasters in the world, 30 of them have occurred in Iran, with
earthquakes, floods and storms being the most devastating. Therefore, it is necessary for
various urban and rural settlements to strengthen their capacity and preparedness against these
threats so that possible damage can be reduced or neutralized when natural hazards occur. The
criterion used to measure the stability of a system, or in other words, the ability of a system to
quickly recover its initial functions and progress through self-regulation, self-learning and
self-adaptation in the face of internal and external shocks, is called "resilience”. The
assessment of the community's capacity to respond to and recover from disasters in terms of
housing, shelter, infrastructure (such as pipelines and roads) and health facilities is also called
physical resilience.

Rural-urban areas are rural areas that have become part of urban areas as a result of urban
expansion, that have been incorporated into the city boundaries as the city body has expanded,
and that are in the transition and transformation phase from village to city, gradually merging
with the city. In fact, rural-urban areas are villages that are incorporated into the city as the
city expands and develops. Given that villages tend to score lower than cities on many
dimensions of resilience, it is important to assess and further improve the resilience of these
neighborhoods. While the existence of resilience in different dimensions is important, the
improvement of resilience in physical terms is essential to cope with earthquakes.

The earthquake-prone nature of Iran, on the one hand, and the physical instability of rural
towns, which seem to have low resilience due to their historical age and construction with old
materials, and cannot be considered due to their integration with the city, on the other hand,
have led the present study to select the rural town of Akbarabad in Yazd city, which is one of
the annexed villages of Yazd city and is located in District 3 of District 2 of this city, in order
to answer the question: "How can the resilience of rural-urban areas to earthquakes be
improved?"

Method

The present study is applied in terms of purpose, mixed in terms of nature (qualitative and
quantitative), and descriptive in terms of method. The data collection method was also carried
out in the qualitative part, using documentary studies and interviews with experts to identify
the indicators of physical resilience measurement, and given that in qualitative studies the
approval of at least three experts is required. The validity of the indicators in the study sample
was confirmed by interviewing 5 urban planning experts and consulting engineers familiar
with physical resilience, who were purposively selected. Then, in the quantitative part, by
obtaining the opinions of the aforementioned experts and using the Analytic Hierarchy
Process technique and Super Decision software, the indicators used were weighted two to two
and the weights of the indicators were determined so that a final map expressing the physical
resilience of different blocks of the rural-urban area of Akbarabad city of Yazd could be
created in the GIS environment using the map overlap analysis tool. Finally, based on each of
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the indicators used in the research, approaches to improve the physical resilience of rural-
urban areas were presented.

Results
Different types of textures and settlements respond differently to unexpected events such as

earthquakes, and their ability to escape and seek shelter during an earthquake, or to clean up
and rebuild afterward, is different. In this regard, various researchers have measured the
physical resilience of different textures, such that the physical resilience of rural textures,
urban textures, informal settlements, dilapidated textures and inefficient urban textures have
been studied. The present study, in line with the aforementioned studies, has measured the
physical resilience in a rural-urban area.

According to the research findings, the low resilience of some areas in the rural-urban area
of Akbarabad is due to their historical age and construction with old materials that were not
taken into account when they were integrated into the city; but in other textures, such as
informal settlements, the low physical resilience is not due to historical age; rather it is mainly
due to the economic situation of the households.

Conclusions
In addition to the specific criteria proposed for improving the physical resilience of the rural-

urban area of Akbarabad, Yazd City, which can be used in areas with similar conditions,
general suggestions can be made for improving the physical resilience of rural-urban areas
against earthquakes. This requires conducting research in other rural-urban areas to improve
physical resilience, preparing a comprehensive crisis management plan for pre-crisis, during
and post-crisis, along with detailed earthquake zoning maps for these areas, and then
specifying the requirements for dealing with natural hazards for residents and various
institutions. In this regard, it is necessary to create a database on the status of vital roads and
centres, which is constantly updated and made available to institutions and organisations
involved in crisis management, such as hospitals, rescue services, fire brigades, etc. When
drawing up the above-mentioned comprehensive plans, it is effective to use more precise and
detailed criteria, such as the degree of enclosure of passages, the type of wall covering, the
furniture available in the passages, the distance from the fault, the type of soil, the slope of the
land, and more precise specifications of vital centres, such as the size, the scale of operations,
the number of staff, etc, and indicators such as the capacity or ability to compensate for
damages and the ability to return to appropriate employment and income conditions, access to
financial services, savings, insurance, advisory services, health and welfare, general
understanding and knowledge of risk, etc.to identify the level of resilience and the ability to
return to pre-crisis conditions of households living in the city. It is also necessary in this plan
to prepare the distribution of support and rescue centers (fire brigades, hospitals, police
stations, etc.) based on population density, the state of the road network, accessibility and the
risk probability coefficient, and to examine the roles and responsibilities of the various
institutions.


http://dx.doi.org/ https://doi.org/10.22034/44.189.3
http://jhre.ir/article-1-2446-en.html

[ Downloaded from jhre.ir on 2026-01-30 ]

[ DOI: https://doi.org/10.22034/44.189.3 ]

Housing and Rural Environment, VVolume 44, Issue 189, 2025 6

Author Contributions

All authors contributed equally to the conceptualization of the article and writing of the
original and subsequent drafts.

Data Availability Statement
Not applicable

Acknowledgements
Not applicable

Ethical considerations

The authors avoided data fabrication, falsification, plagiarism, and misconduct.

Funding

This research did not receive any specific grant from funding agencies in the public,
commercial, or not-for-profit sectors.

Conflict of interest

The authors declare no conflict of interest


http://dx.doi.org/ https://doi.org/10.22034/44.189.3
http://jhre.ir/article-1-2446-en.html

[ Downloaded from jhre.ir on 2026-01-30 ]

https://doi.org/10.22034/44.189.3 ]

[ DOI:

Sl 359 590 axlllac L1 8 il 59 (S ey ) SLCOL SIS (5 55Tl i
O3 s SUT p51 (5 el

" 636 yBbaesse T obs ) b & 6,81 LS,

r_akbari@yazd.ac.ir :aebL]y .l @i 3 oKl ¢ g jlone gy 0aSKild ¢ g 5ko b 05,5 ¢ bbiw] ¢ Joiume odinngi )

mahsazareian@yaho0.com :asblly .l ul o3 o5 oISl (g ylone gy oSN (g jlu o 09)5 (g 0 (6 52y20b p M)l ol )57

mb.nadi@gmail.com :aebLl, .l pl @iy 3 o&ul ¢ g jlone g yib 0Kl ¢(g5lo yoid 09,5 ¢ g3l yoss (535D (g5l Y

oM Jlio SNt
wgidygn SIS rglls gl B ol ok angn nolKEgSun LIS &y b lbolska (slacand 23R s £
Sredlimgy il M )5l piom il Giagh Jl Ban 5,8 E ol g s rd liysaby gy alio

sl (6 eBlinogy (slodoye 1> IS (53l sl slacdlny 4 i g A5 plp )3 05 e 2]
sl g (b9 3 5 )18 B laijl ol (a8 5 (AS) Al Limg,

@bl Sllllas | (g pdling) 8l a8 55l tom (slaadls Lzl duly ool )3 1BESS (g
i1 oslatel 5 lolid IS @lpbas dlyd b G 8 b Glolid)lS b asbas byl oy 5 was gl sl
JH L (GIS) bl Ml g laze )3 B 235 (une bpadls g oiloaibs b SusS
A 2181 (6 by duoye Cilisee slacSoly (M (yglol Silo & oo 4t daadds Sligen 3T
gl ) clacdla (g )3 eslizulsyge (sboasls | Ky slhue p leg 295 Sl el 33
A8 )l g peling) Glacl g gl

wite 25y WIN=YEIV s addlaed yge 03g05te (08 (659l )l jme a8 il o] ol Limg ol sbaidly
3 Cal p3Y sy YW B VY fro S (oyglol b o o dbl ST (o yabling, cdl pgix Sl g ol
35 )5 a8 gl (gl (gl Pl gl

s ol e o inte sord s b calo g (Sl codd & cusl ol wpe Gingl gl (5 S Aol
som e SOSTS e (65500 slacdl 5> &SIl (g by sl > I gyl
5 bl 5 Sl s (USle glukially (il sl gl ookl glog) 1 otk Bass ol o
ilopglio oz 3 o pladles Sl eSSl oSS 5 Sl (2T s (I3l (ogas Sy e
5 oo 3ol (gl yuno 5 30, solie Al g S o Clleb syl slog )8 10l 5 ol Lo
236 Siles g 4l Gilupslie Lalgs sbnl 5 Soof SaSol ged e 3 39290 Jlad y las )8
sl S0 (s Rebling) (sladose 1S syl <)

VEY/YY il g,
SRV SWICHH Y Y
N AT AR R O PN

VEF/ V8 Ll g U

o jlgads’
(M gyl
o pelingy 8Ly
3l

ol 1

D5 e

S eilingy 8l z 6090 adlllas Al o (g pabling, slacdl uJlS L;”L;U Oizia (VFrF) Blaesws (03U g ylisyls Loy (g S 3Lsw!
https://doi.org/10.22034/44.189.3 X-\§ (VAA) ¥¥ clwg, Lo 5 5K 3j yed 3U1,51

BY NC

'L;‘?ﬁ‘b GI’»& bM,)‘i :),.f;l';



mailto:mahsazareian@yahoo.com
https://doi.org/10.22034/44.189.3
http://dx.doi.org/ https://doi.org/10.22034/44.189.3
http://jhre.ir/article-1-2446-en.html

[ Downloaded from jhre.ir on 2026-01-30 ]

[ DOI: https://doi.org/10.22034/44.189.3 ]

VPP AR olous FF 0,90 Liwgy Lo g ySummo ¥

FPXV-F)

2 b 0abaB i ad et dls ¥l g 39) 0 jled 4 laz 3N H5dS Ve i (lpl 5l (b UL LI
Hataminejad ) 159 o wguome bl o 5clali 5l o Bob g Jow P a8 canl o3bdl 5la1 ol ) o g9 Yo oles
o sl 3 g Skl g lly Cuss & wiliten obiss) 5 5y0d sloolSsSas 45 cusl pj¥ iyl et al., 2023
Ol Sly 4 (ke 4 9 15 L g b el Jlein] (glaca] (b Db g5i plin b 53l g
) bS5l g lodyps Joos lly5 o (lanole & 5 3500 S (5510l @5 0 )15 o0litiulyyge s (5102l Lai>
Elyr b Iy oole b & catSih cad)bo b Uy g asle jop jgo 53 5 Ngds b @law 4 Cllas Bl
@5 5 sl elazal ceolasdl il slayl 53 Wlgi o ()5l .(Davis & Izadkhah, 2006) sss5 e oyl gl
Al Al 1o peliog 05294 o5 WIS Wl o A3l o (6580 a4 ils Llmg 38 B 50
N om il cad )b g dnols STy b))y Lyl 00l 15 3090 1y L jpidlinng) (ST (g5l
sl oD Mg 5 (modls 5 alg) bghs a5le) il o bolSaly sk Ll olbs,nlS 55 doule
(Lotfi et al., 2020; Ebrahimzadeh et al., 2019; Nasiri Hende Khaleh et al., 2021) >4 0 4145 sJS

M (8L Conwg b ilond o L I i pred (eSSl g o wies (ol (2Bl (6 rebling, slacdl
A5 b 4S54 oy g it 0 & Lusgy Cuplo 51 (395,55 5 )35 Al ye 1 g wlasel ) o e3gume plail 4y e
RS A (S dawgd g S (o 0 &S M olaliug) dayedlieg, (28lg,s (Akbari et al., 2021) sloas plesl
sy 33 £l ol 1 6yl a5l aliog, Yaone a5l asas g5l o (Akbari & Ghaderian, 2014) 13,5 o sl
Mohammadi & Kohnaposhi, 2019; Poodineh et al., Bazrafshan et al., 2018;) x> 1,5 0l 51 5wl
ol Cganl Bl bales () sl cliy] cslsl )3 g ioxius (2019

2 olSgSs (6550l (gl L b S o (3 Cilises (lacdyd o (altgy s (lisdaliy: 05yl S ol
)5 b ol 48,5 g0 o s 1,31 5 (Gaiillard, 2007) as wald 1 b ybus] o) 900 baslys (s il
slaJle ;& Jasye clajingh )y (Dianat, 2022) sus sbxl sy calisee laae 3 1) (gyglol iomw
B o iagh )3 ik oxijgel Wlgi o ilasd )3 ploul i ppiliog ) b g Klalkiwg P & oyl wanlie gl pd
Foa 58 5yl i) e 1y b slalis ) sleSis (pb (YN 1) (eiby g YT sl sl L Lasya
sloinl olas plid Lol dw 4 aag D33y 00 4l 5l ey silojl Cuanl gl 4 45 (Y4OY) T6S 0l o Sl
2olS5gSs (55l L aye (25 (sloingh 50 izred Ao pre 50l 1y bty Slbli )P 5 « Lo polus»
gl ol Gl o Bam g oo bS] plainl WY oy & & gy 3 (VOY) TSl (ol
3 STy b 5l i B )l w4V Sl b o] (b o oo melgs a5 03 o olaail ) lo 4 el o liwg,
sl (sl laie b lallie 5 (Y+10) T lol 5 uS'sS a8 Holli |y 63 malen ()l clasliygy b cS'ss il
5 S BY Wiy o liog) lalass 13 (6550l Lo (o asls dnog 4 € glig) @yl pasls 5 LD ol
Al e (6396 sy (539l (55| g ldbogls Slladl 3 1y Cugn g L poria 53 4 4395 (VYY) (gl

DB s y90 gy ol B ()5l 1) ool )b (glal & (i > (B3l clastmggy )
Candg el g bty plao CodS dad Mol (adls oS (gyit wb L ool )b (glipl & A8 e ol im0

» Cwl oY aJE 6)91;.)13 sk &, ey Ll tlends Ly (gaJK Lg)ﬁkgb' o8l coge wlaily (S

1. Allan & Bryant

2. Guo

3. Skerratt

4. Cox & Hamlen

5. Lundgren & Nilsson


http://dx.doi.org/ https://doi.org/10.22034/44.189.3
http://jhre.ir/article-1-2446-en.html

[ Downloaded from jhre.ir on 2026-01-30 ]

[ DOI: https://doi.org/10.22034/44.189.3 ]

o 696 9 O 5 e ST [t 3j ol 30 (5 peilinns ) (slocidl (GudlS (55Tl i

cpiomen (Vs et al,, 2018) 5,5 &g (¢ it 2T wlazily (ools gyl (gl )3 (65108 cpduyil & ola yasls
005 4oy s sn ) 6)sl 0l Comnl 5 (liwsy 9 kD sl Ol 4 oS> B el (B
) 3529 (5yglb Jalse o (slodas Glacgles ( olisg) 5 (syaed Bl e 45 2950 (o aiaghy ol ) Cu
3 o slbiwgy Bblie ;5 (5yglol &S Jlayd 9,8 o 1l oolamsl aloyw 5| Canss dmyd 55 b bl 1 (5y5lol Ll
e 4 Lwgy i a8 3e8 0 by opiomen ((Bazrafshan et al., 2018) cuul cloinl oy 23l cov st ds )y
5 (Mohammadi & Kohnaposhi, 2019) cuul axls wypdyse solisgSw (s)glol maw i) > phe (i
5 (Poodineh et al., 2019) cul YL (cya galgs 5l olonl Glopw adls ,d ks o by, gelgs 6yl l5ne
Sl el @iy b dilie gl IS il 6)sll i) cca] Caporl Pl chlie dlal 5| 6)sll Sg3g 45 b
ashio > dj; ol > S yglol iomuw 4 alise cla yingh cpisxen (Shams & Shabani Asl, 2020) ¢l
sUl,e5 (Ebrahimzadeh et al., 2019) il 45 (Eshghi et al., 2018; Ziari et al., 2018) x5 ,s <
«(Poursharifi et al., 2021) y438 w5 (LOtfi et al., 2020) |5 4 V ddlaio (Yarahmadi et al., 2020) uwos
Ll <xlasls,, (Nasiri Hende Khaleh et al., 2021) s,Me w.i 9 (Abdovad et al., 2021) awg)l o ¥ dilaie
5 s S ol 0988 o9 53 wloslss 15 daginyge s pd Ly slaacys ) 1y A5l > sl gyl
2Bl ol (gl ol Hlad duy oo Yl A a8 s b il 5 (Su)l Cwdd cle @y oS Sl ppabliogy guJBS (gylLL
Sl b ol jimeh U Cul odd Coge 00 (gouw 1 dauis angd ol pad 0 dd pledl cle 4 Canl S g
4 sl 2 2 ) )8 red ! ¥ ilaie 1Y 4ol 3 g el 53 jaed 4 (Bl slaliug, 51 aS 35 106 Sl ST jpeliusg,
5yl Gimgsy calple €Sl S A3l )3 1y syl Sl syl Glp e $se» & aBl Sy o
P oo Gglite 353 I iy b e Sl iagR L i lgine 9 £d9e o>

R 5} K

SRy AL pgpda

Slegdge jl g olpl 3 9 ol dmwgi Jlo)d (6lo)9ulS )3 ofager (gwlul (tlle od & by Jods (i o colie
&8lg,> (Ziari & Ramazanzadeh, 2013) 545 0 b jeilivg) loic b o] 51 g 395 o Cgmxe (oliwgy § (5 54d pleo
Sline 4 preiliogy b g 350 M 10 40l b el 0 (g 3l gy 5 5068 Syt Sl 3 ppeling,
2Bl e yod Sye > il (> oles S5k 0 S b GBS gl S o 3l 5 Col Olise o S
(Akbari & Ghaderian, 2014) sl o Clusas e s 5l oladne g dtwn Blo bl labug, @dlyy a5
M (3l oy b s o S8l (S e S S 1 o8 At pling, Gl 55 syeblig, sl
o b aSTaSS O jquody g Awd o o gy Cudle 51 555,55 5 135 als o 40 5 Wlodel > 10l 03945 plewdil & ¢ ypo
b gy o cpes 4 Jlas! pl&ia daliwgy oyl 51 syl ((AKDbari et al., 2021; Polidoro et al., 2011) sloass pleol
ot s dlazjl (g3asto OSLe jop 5 b cge diwg) o ad uilriel Wow 5 AT a2 LS ©ygon e
L)l 1) 6 iliog, el glyl o S sbay ((Yan et al., 2018) 555 o Subly oMo 5 (S05) oyl oS
b oo dlings O g0 slogS» K SasS laped? atwd jla 4 ol |) (sl 5 (oolaidl ol
Sl sl asly 1) 2g8 olb OMSUe 5 Pluno wilgs o Sy a8 5,8 (o0l pmunnds €4 5o Hhraline CMwe? § Kiaub
S pcliwgy SEBL (gl 3)S09) 53 sl Sl Oglite 3,095 93 b (s ey slocdl 4 (i3 50> ket
R 42950 (s acd Ul g acus )3l (shinone Caz pgd 359y )3 9 Voo 4B)S JlaS 55 039w)8 (Bl (yomen
S ecnss 3S09) )3 @lgyd 2535 Jaw oSl sl poslhe Cunj e 4 (ol ladewsly JUS 3 T 65 o

6. Urban Fringe, Rural- Urban Interface


http://dx.doi.org/ https://doi.org/10.22034/44.189.3
http://jhre.ir/article-1-2446-en.html

[ Downloaded from jhre.ir on 2026-01-30 ]

https://doi.org/10.22034/44.189.3 ]

[ DOI:

VPP AR olous FF 0,90 Liwgy Lo g ySummo 4

Akbari & ) 395 0 db (spd slacusd lgicas sl 5l pgd 3,9, ;5 Lol g5 0 db (gpab dre lgicas ]
slais 5l Wlg o Loy cpl dobl iz sloypdd 4 (oliwgy Gl dax s gl uils s ,> (Ghaderian, 2014
B 3 Lomw s 3,559, 3561 b pols imass cpalplty gy W ygds 15 WSk oy cvgo (8 glls dlan )l ciliseo
55 gl pordo b (bl gglaio sy il ol 59,57 5glol (sl ol )Saly Sl 5 sadS gyl toris 4
oy oo a5 & (690
S (539120 pgrie
5 Sielg eiling Gkl Chitn g ady) GladSles g bil Gy ples S CBb 4 gl
2 Ny Blol 5l parae cpl (Tang et al., 2023) 5> o,Lil Sgym g (S9)0 S e b dgalge 1 (o5 ludgs
Jlosl (606 dnsgs g jlagcdlo odomy laptunss] 3 SLSH b 5 lspacl Slyis 4 by Jlus b sgzlso
4 € pd Sygloby leie cos lailaie 6yl Mol slyed bawsi b sl sl o (Tang et al., 2023) ws
(Liuetal., 2022) 1i 03y )8

Zanotti et al., ) cusl (sad hosl dnog g b LM J5S 5 oSy gl B lon] (s 5)gll
sl Dbl ply 53 e Ssasily (5)5 o po3) g ot Cuplo 2 500 sl 1y s g5y ISl 457 (2020
S b dslge 1 LM 8, b (6, oz b o Canglin g (oUlgs «gdlg)s 4 (Tang et al., 2023) xS’ o 15k
Sl alol s 4 6pglol s L(Cariolet et al., 2019) was #) cul (Sow sdi] b pols s p3 oS conl b
ol b wlgs e o (Cardoso et al., 2020) 5)ls LM 4 35 (o pow yiiSTy gulgw ply )3 Cunglio (pous caxsld £484 5l L
05,13,0)3 porde pl (st (Syglol Julogds o5 b (Meerow et al., 2016) aasy LS yob 4 o plasio pue asnld mopw
sl 53 5 (RUaN et al., 2021) ol g b3l 5 U ds sy My Canglie 3 (plSocil goman ol Shs
(Rose, 2004; Tang et al., 2023) cusl obj,l BB 5560581 5 (sols o (Blo ) s Jrmo ¢ slain] ( goladl
sl 0313 )15 g5 590 (15 iy p5 dadiio )3 &) |y S g pgl pils gy &S

rola g ;5 6 (5 ,9l0b hosw s adls ) Jeus

Lotfi et al., 2020; Abdollah et al., 2020; Ebrahimzadeh et al., 2019; Nasiri Hende Khaleh et al., ) S5 \
2021; Yarahmadi et al., 2020 Ty
Rusta et al., 2017; Lotfi et al., 2020; Nasiri Hende Khaleh et al., 2021; Hataminejad et al., 2023; ki ol
. < [3) JA‘ Y
Heydari et al., 2024
Rusta et al., 2017; Lotfi et al., 2020; Alizadeh & Honarvar, 2018; Ebrahimzadeh et al., 2019;
Poursharifi et al., 2021; Nasiri Hende Khaleh et al., 2021; Abdovad et al., 2021; Eshghi et al., ) s v
2018; Ahmadzadeh Kermani & Aminzadeh Gohar rizi, 2020; Hataminejad et al., 2023; Heydari i
etal., 2024
Rusta et al., 2017; Lotfi et al., 2020; Ebrahimzadeh et al., 2019; Poursharifi et al., 2021;
Abdovad et al., 2021; Nasiri Hende Khaleh et al., 2021; Eshghi et al., 2018; Hataminejad et al., olib sl ¥
2023; Heydari et al., 2024
Rusta et al., 2017; Roustaii et al., 2019; Lotfi et al., 2020; Ebrahimzadeh et al., 2019; Eshghi et
al., 2018; Abdovad et al., 2021; Hataminejad et al., 2023; Heydari et al., 2024; Tootoonchi et al., Al cuns o
2024
Abdovad et al., 2021; Hataminejad et al., 2023; Heydari et al., 2024 oleidle sl 5
Lotfi et al., 2020; Ebrahimzadeh et al., 2019; Hataminejad et al., 2023 ol eIk %
Ziari et al., 2018; Alizadeh & Honarvar, 2018; Lotfi et al., 2020; Abdollah et al., 2020; Eshghi et s A
al., 2018; Poursharifi et al., 2021; Delshad et al., 2021; Hataminejad et al., 2023 L s
Lotfi et al., 2020; Poursharifi et al., 2021; Abdovad et al., 2021; Heydari et al., 2024 Al sl a
Ziari et al., 2018; Alizadeh & Honarvar, 2018; Ebrahimzadeh et al., 2019; Lotfi et al., 2020; m P \
Hataminejad et al., 2023; Tootoonchi et al., 2024 =) S
Rusta et al., 2017; Roustaii et al., 2019; Alizadeh & Honarvar, 2018; Ziari et al., 2018; Lotfi et b el o alols \\
al., 2020; Abdollah et al., 2020; Ebrahimzadeh et al., 2019; Nasiri Hende Khaleh et al., 2021 « SRR

7. The International Council for Regional Sustainability (ICLEI)


http://dx.doi.org/ https://doi.org/10.22034/44.189.3
http://jhre.ir/article-1-2446-en.html

[ Downloaded from jhre.ir on 2026-01-30 ]

[ DOI: https://doi.org/10.22034/44.189.3 ]

% 69U 9 5L yl5 s ST | tl i ol 4 (s peibiliwg ) (slocSl (S (555U ylizinw

Delshad et al., 2021; Abdovad et al., 2021; Hataminejad et al., 2023; Tootoonchi et al., 2024

Roustaii et al., 2019; Poursharifi et al., 2021; Eshghi et al., 2018; Yarahmadi et al., 2020; s ) 5l ol

Delshad et al., 2021; Tootoonchi et al., 2024 Oy R

potcie (§ilu S sl (b 6yl b ) (b rglol b ladpe slaiagly ) Lol Gun aSUT 4 a g L

sl ] b)) slapasls il cul Y cqpoplil (Jia0 €t al., 2023) wlo 4295 b oS Blgia 50 (55l
el o bl el g oty Slilbe Sl I pglob lomis laadli glsl | ey sl Simgh )3 sl
ol ool ) gy e bl a8 2l Ll pol el ) redling) 5yl ol lomis gl pasls (gl pasls WY

085 0303 s ) S5 3 5l imgg ok enolen b oan b asls ol 0,8 4l 56 b Ll e

£

SalS gz rml L L ablio 53

W35l 50 S elimg ) BBl SIS (55510l i sl ol s 5 gl olal
(532 e SLT 15 (g yobliwg y bl 153 590 anilins) |
5 -
(b A ' obazdl g9l | i
'e -~ 2 ——
( { PP PCPS PP '. ........ :
AT 9 S by slade o oIS (o )b s P !4 ........
2 5 ples) e 4 LT 0l i
— : RS ATt i
PO N p, Ml gyl <

O3 (515 Dok ) UKW
93 wligig y
Loo3ly (5)513,5 o5 el (hrogh gy K 5 (05 9 (8s5) aiel cmle Jaijl el wban Jaijl ol g,
(M (sl b Lo s jasls b é )8 plosl Lol S L anlae o odliw] lilas 5 oslizul b oS sy ) 5
&9y (AKbari et al., 2021) col i lawsis jl i dw J8lis 101 (a8 Olllhe ) 4Gl ads gl 5 63,5 Hlols
S 5 gyl 4 il jolie oine 5 slosped GLolidylS 5158 B b dnlas b adllaedyge digei )3 I asls
S5 51 ookl g ygShe lulid,lS @l cdbyd b 5 (oS (5 5D (e 3,5 Aol cind Ol Mebin g0
A5 cpre b 23 LS )59 g UG B yjg 9dded dlituldyge (sla jasls Super Decsision ljsle 5 g o5ledludis oo
S ey doye Cilisen oS ol S 6ygl ol il 4 ol s dbaid Slisen WUT 5 L GIS L 15
Gl cli5)] clacdlay (img > odliiulyge (clayadls I Sy (clue y ules D sl sl 355 jod SLT S
43,5 Bl e ppeling) Sl e 8
35 9l 30 65910l oW ;1 axdllaed yge d3ga0 b L
5 4B ed 4 o cwsd oS ol 3 s a4 Bl claling, dlesjl 5 45 ¥ ddlaie 51V 4l , &l ST 18T alxo
Py ool s mloe s s (Aly a4 Cans B30 uxdse b axe ol (Rezaei et al., 2020) 55,5 oy (s5lao
Wl 005 03591 355 s 3 3LT ST Alee Cumge F S 33l dsdsie  [Simys cdl g asbyl 395

250400 250800 251200

A At

2
2| N TS Rt fe
" 2l T i
a8 ~—— =
2 ~.
ER Ea 3
H H 4
H i
4 - T Z
gt R i
2
2
i ]
g =] H
3 T
3 o e
] _— 3
A gV ey Ty o ®
’ o pe e $ .
250400 250800 251200 b -

534 e 33 3T 1S Almo CaprBgo .Y JSd
Sy 9 pf P l; ).gl:w 2929 cuy‘—)ol; CJL@O )‘ o lawl cu‘.w)wui dl.bd).g)lf D929 «lalad R 4.3].))'.{) 4;4>9Jl;


http://dx.doi.org/ https://doi.org/10.22034/44.189.3
http://jhre.ir/article-1-2446-en.html

[ Downloaded from jhre.ir on 2026-01-30 ]

https://doi.org/10.22034/44.189.3 |

[ DOI:

VFoF AAR ol (FF 0,90 Liwgy dxo g (yKuno A

Al s 435 plp )0 gl (6yelol oliae andllasd ygo 039050 oS !

oy slaasl
1,81 syeblingy €3l > loasls 5l Sopm b bpe ot (s (5,5l tori (sl sl ololss 51 (e
opl i i a3 ] Glepling 4 g B ags VEe e e ol 1 olpl bl e (claodls I eslatul b oy
gl ) ¥ slojlitel i g W S (s 9 bansgio VTl (550l tod s dy o padls S S pm 53 ol
2 lopasls 1 oy (mjliel 098 sy 45 03l Coms gl 4 (mb 9lb) Vg (lawgie 5)9ll sl) ¥ (YL
il 005 03y9]

possl gloj > (S 5l (slalds 35ua 5 Yl el o515 itls JU> b Cumer L o815 snar oS5
siamon 0515 Sl alllandyge 03gaze pd bl atily JWd 4 1) Slwyoliel g (6556l g 1,8 bl il (o M) Wiley e
Wiwd dw b Sured 0S| 030S pondl b Gl 0dgdte oy g g g (iSu 4 baye S 0 50 YYA Sl
On SeSTy Gl o ¥ kel JuSe 53 1@ VF e B A (o glapST (sl F jlitel QLS 5 5E5 AL b mer oS5 (o
(W USS 5 Y o) a0l ) jliel )i > 405 YYA B VS

SME (5,90l Glosuw gbas b (b, w il T Joss

e $9I00 ol5me . -
ot 0 - : : slos oA
(V lael) o8 oglol | (V jlitel) bawsgio gyglli | (W 5lisal) 2l j (g )slls
RRYA WXivs. < <5\ XiA- < V<AXi (Xiy) | (S 3 ,85) Cumer WSl
[+YA v <#Xi < W (Xis < WXivy < (Xiy) (HlSa) olabab ol
NAR Xiv. < <ve Xive < e <N Xi (Xiy) (JUo) asi] cao
o[5¥ yidey 5 Al du ail Y aib Lk | (Xiy Slab sluss
Sl e SIS S célo Jbo 35 5leg | (Xiy) il cuiS
SRl 6 g dds sy louss (ol ] .
AT SRR B g4k g e plone S EN (Xiy) Szl L
RRE1H oS 5 ol
ooy 2l 9 A8 Sl g2 )bl g o | (Xiy) sl oSl
«[+YA XA < <HWA X< A <aXi (Xi,) (520) yomo (oo yiwd
AR Cuis —)?T ‘L}“’i —)?T i, d}lé (Xiﬁ) d.:.b.\ cdwl
. 1) )l 5l alols

R L Xy < <veo Xivee < L <V Xi Xi,) | TR

(Sloy 5 H59°l)

) . . . L glas 5l alols

o[+AA WXy < <\.. (Xiae < W < 0-Xi (XI“) ).L/S )

(SS)k 5 2b)
NAR w <)o Xi <yee ( Xive. < wXive. < Xiy) | &7 ‘5)4'3“ ’

(8 y200 Slans g (b0



http://dx.doi.org/ https://doi.org/10.22034/44.189.3
http://jhre.ir/article-1-2446-en.html

[ Downloaded from jhre.ir on 2026-01-30 ]

[ DOI: https://doi.org/10.22034/44.189.3 ]

! 696 9 O 5 e ST [t 3j ol 30 (5 peilinns ) (slocidl (GudlS (55Tl i

s s X \ e
g [ty A I e A
TSy 20 A %
H 2
g ]
g [ :

i 4 i § TR
: R
B g g
8 H = H

B934 o3lwId 90 s Had i el Y UG

Jil; gods plEin (sl bl 5 SKasS ISl ojliil 5 acSaly 4 sgg0 clalad o5l 48 ilje 4y rlabad o3l
S g At Sa ) 5l a8 Corlus (el ol Y5 ol iST (g pebling, il 5 3gmg0 Sl YA Slos 1 b se Lt
2,0 2939 4 VE/A Colue b 55 Sl pow

St Condy | g 3,8 o B gyt (Sdem) 590 sl (g)lritial b e o] CoSIle o (gl ratl oSl
Bl p gadls ol qulie Cundy Sl )bl 9 pated gaoyd AV Cuslle lyss A3l L ablie (ol
ol DUT ST 6 paisbiang,

Kot Jlo Vol i Cwdd glyls Olalad suo)d YAID Joleo VIV 039050 43 dgng0 dxlad VFYY Lo I i) cuond
an3 o Lol ) A5 il 5 Bl gl dalezilo ol (YL yos ) Jlo Ve 5l 5208 ol doys VF Lo

Heydari et <Rustaetal., 2017) ub o ialiél 35 plp 3 pleidbe gyglol cnlab slaw yiol33l b olib sluss
g Aib 4w 2o 1/ i 93 by o yd VY s aib 5 ol 1o p3 VY cadlllansjge 039axe > 4SS1 1> ¢(al., 2024
A dids les Ao > /Y LS

JB o] ao)s A g ol )55 3Ll ST o ypailivgy <3l 53 3930 slaleible doyd O cudsS Al cuas
s alols Jou) cundg b 5 39550 (b)) basgie ) uly 53 ol spslol o witn (5SS

wloi b g dien J5alS L 18 g adus (clos (l)ls obTpST (o ppilingy il 45 39390 agl o) YV 1leidle (glos
D90 U35 E98g plSin Bl (a8 (6ygl b Ll cage ol pl )l

290 Algice & sl Gilize (slales Sl oS5 b g ol Glorw b ploss «Sealp o] 203 WA ien
555 8 oot

9 olipgl 2355 dlexjl Ciliie Wlass 4y (il (pwyid i) poBy pEn cplae & S35 (S e (o yied
g bwgie (yslob plgisd syt AV dold VU 6yl lgieds pumo b gyt A aliols dualy el ) )l Sl sl
ol 048 (gdiaatin LI ST (6 pelligy 8L 53 (b 6)slol Glgisas yio VA Iy

G5l b g 58y plin & 393 0 arge Bl A > lag)lS (B g2 ol o) I alol
2 oSl (BT Ll can ) dilg e & Cul oge slopasls Jl Gloyd 5 bjsel (slace )8 syl I3
Voo alols ol imgh 50 S Wl alje OB Gloghas 4 Lo pdliel g ol b ablis 0955 5 b (L pogas
J b g bagie (g0l plgieds oo VermY e Aol s omed 4 9 Vb (yglol plgied syl onl B sy
ol 003 485 Jai )3 o5 (6550l lyisay e Ve

wdge oISl g (sySely Sl olual 2 5L (slalad & (g yod 3l plyr ) (6yglol Gl o 1l slab ) alold
53 0dgdxe (& yglli il 4ty H3 g yylS 5l g yieS alolds jo b (clalas as,a a5 g joba .ol Cuonl Bl ¢yl
Sy 5o alad ol o3l 5 Conmg cmizman wlioe SR spSoly 5 gl 4 g o yted Cle 4 55 A5
S5 5 b 2 s 00 ks Sl cinghy ) > o oo o 3, Shae 5] (9 e 5 (550l
ol 01 428 S L35 3 WU (g0l o Y el g ogllas dlols gica

Sl b g it g Slasl gzmed hoyils (clasy)lS 3l abols & lime 4 1l ycam] )18 5l alols


http://dx.doi.org/ https://doi.org/10.22034/44.189.3
http://jhre.ir/article-1-2446-en.html

[ Downloaded from jhre.ir on 2026-01-30 ]

[ DOI: https://doi.org/10.22034/44.189.3 ]

VPP AR olous FF 0,90 Liwgy Lo g ySummo R

5 usliol alold plgicas jio Voo I yiaS dlols il gk 50 e Rl s sl el (il iaie
ol 00 ab )5 L5 )3 W gyl lgisay 2o Yoo 5l iy alold g o ()5l

sl (bl Ml s ) 03l b b yasls 5 Sapm 5 S (oyglcls b camlita (slodids el yo ] 5
Vgl g (Y Sltel) basgie (spglols (¥ jlitel) a5 (6ygol s du )3 atld y b Lagpo (slmosly 45 goa 0
S5l oolazal b by ol 1 Sopm (g asin o 0 (Y USE) 05 s o] (slaass 5 a8 )5 15 (o5 slie)
g (ol ods 03ygl ¥ Jodo 3 bl 51 Sopn oj9) 33,5 Lasuie b)) el coys b ad dlxe ¢ 5l yodludes Juloos
3T 31 o3lizal L b 0 plosl GIS lases )3 "y laslora )30 b g baY Sy g ool 2 oY Glogyen e
2ohl Cad & A5l 53 35 0 ST (g ypeblingy €Ol (6 )glb ie ik 4 Bl cpl 5 ot Slbgyem
(Y JS) ol yuiito a5 lg WIY-YF/Y (0 anlllandjgo 03ga5m0 (S (6ol b s op) ol

Bad (gdvdiwd 3bj g bawgie oS (6yglob dtwd du 13 3L ST (g ppilingy cdlb (g)gl ol daaY dae (canawdS L
Wl 0lb 03,9l ¥ S5 3 oS

250400 250600 250800 251000 251200 251400

R ] . ,& H

G| o3 e Ul 51 5 pactlinns “ & N |2

L U5 plp \

. : Bgie 5yl

H W.T M . MRS 3k 3t 59l
f o let arr 55 et 1 e S bl
:E 250400 250600 250800 251000 251200 251400 "

bbl).;l d)wl.’;w9) g_.db d)slul} O‘I‘ﬁ" LSMW Y Js,w LEPRE SIS d)sluu dl.ﬁb;[éia' 839.5%0 Y J&w

W35 25 53 352 R

oolial Lalys (o)l la sl o ST sl (anly Y B AV/Y) sid 6)glol lime cpyieS shyls &S olaciowsd
s pis Ssl 3 SasS (el g (mor VU o815 @l N b dbe g 3 Baas g Aitn
5 hiel Slosynls b ol dbold il il 55 bojl ol Cuglio 5 bplabls (Yl jor cuny g plae 4 Gulio
055 518 gl sl sl pladl caglgl 5o sl 3 5 Cul o390l gl Sy 5l Sl
ol 395 5l (Flite RSy 5 (yozmen (sladyiops ol o8y plin > iliie (glaolKBgSus 5 cdly jl gy ya
ol 5 el Sglite il lsl ilosl g 5loS by 3l o 8 spSoly 5 505 el gl Ul g e
M gl A gysbay tuiladlyyy iz slacdl (A (5)glol i 4 il o Siagly 98T i,
<Roustaii et al., 2019 ¢Alizadeh & Honarvar, 2018) x. {Vaisi et al., 2018) kg, slcdl
sl (Hataminejad et al., 2023) L ow)pue sbolSssSw ((Lotfi et al., 2020 Yarahmadi et al., 2020
a5 5 imgid,ge (Nasiri Hende Khaleh et al., 2021) (¢ s 4ol G (slacdl ¢ (Rusta et al., 2017) osgu
ol 4oy (6 aliuog) (Bl 53 2 6yl b homiw 4 dble Slagiagh b (pgmed (e cpols Himgh ol
las b il 5 cwsd 5l ol obl ST o ypuilivg, cdb > bagy I S ool ylol (jings claasl ool 5
ooy (Lol sSw ommed (6,500 slacdl o Lol (ol snis axgi ol ayead > b pledl b &S cunl e0a8
(Hataminejad et al., 2023) 355 o 50 b lgls (olazdl gligl jl baas aSl 5,15 So )l caotd eyl cadlS gy5l b

1T (o pelingy il S gyl ol Sl dlp (ol lalgs Shmgg (aSli WY slue e tmgly ol 5

7. Raster Calculator


http://dx.doi.org/ https://doi.org/10.22034/44.189.3
http://jhre.ir/article-1-2446-en.html

[ Downloaded from jhre.ir on 2026-01-30 ]

https://doi.org/10.22034/44.189.3 ]

[ DOI:

) 696 9 O 5 e ST [t 3j ol 30 (5 peilinns ) (slocidl (GudlS (55Tl i

At e g duil CautS il Coosd ((Olaad ojll) Slexdle gla Shg p ime bl 5l Byl o &l 35 b
3 oS ol 3 sl oY (Yo 4] il 5 YT Gl (igeed oS ditn S (slaldd ppozmen olas )8 ol 1 (S
ol p3Y (e o St ilize @lio g ($pped Olusal e sl S0 (S abl wsl )5 syl
by €8l sadS (5pslol il Can (ooleidy ol bylss il wdl )15 byl 5l gyt dols )
Wl 0ab 03,9l ¥ Jgd> 43 35y 3UI S

352 e Sl ST (g poeilinngy Gl (S (5,900 a8 e (Dol ol bulgs Y Jgo

hulgs L) s li
Lulyd ainj )3 (lgd 0o Bkl s aebling) C8L (hmer oS15 28 g 2ol - .
: oSl phals
Ao 5y 2o L Como o515
5 LISl dnasgi b atblydmgs a8 blio ;5 Seo il ely o gonke Sl = | ;_’ A (Xi,)
oyl s closs ’
€8l 5pslol Gal3l g Coman STy Sl jglaton SosS SlaSol pecs -
A5y 3 s bl ojlul oMol | @ludad ol
239 Can Bl )3 35350 Sy g 13 39390 b LSl 50 ()8 bS] slmyl - Olalab (Xiy)
Slagli (Ko ¢ imon Slasutio 1yl ol 5 18 p5Y Sl SOl s -
63baidl Condy g anl cuiS dacuSIle @l coid (ol Skl ¢ ol A (g pand 4l o
ol (Xiy)
lagleibo (jloil 5 (silog sjlue o QUL (gjlosiallys -
<l o il 93 ) e Slb SMSTL plaglesle )lsen | ol -
Cge Sl Sllos cgpe Can K3 labab 5 o5 Sl 1515 58,5 i 3 -
i & dn g Glab slass
5 b g Comncy ploo gz 53 A5l 3 polis ojbu b dids o sy laislo calo — L Xi
b S5l Gl g )5 )18 ples (nl 3 6 39290 Slapletli) s 8 5l ieS (250
(At dicde yio /0 4 Cbge abb ja gl 4 witus
Sl )3 39250 (5SS b glapleiilo (glupslie g (gilocyesl -
ssibooml | Al cws
4] oS o8] (s gloj) (3l Ao iz g (slohy, Sl ealitl - csilopsle o)
g &
€l 3 s> 90 4l YV (gilopglin b (b3l 5 (gilulad bulgs dloml - sl | pleslo b
RV Jimlf L )19 9 Ald b d‘)b L .U)l.b‘ L &S Lg).@(i}l:.w” d)'Lu)P9L6A (XI;)
los
oy ot o8
ae &ylmsnl § (pasid 5l e slacaSIle (gl 4l (il pogad Sil3El - ) )
Yy ol )l il oozt
alye )l )8 “ 4l cusile
(Xiy)
b 5o )byes S sodlglh (giluiiaily g aml cusIle SleMbl SSb oSS — &ilwdiasly
b leadle (gilwpglio g oy Cups oSk
; O &y (g piand ppme Jobo ) (Sl glao)S 28—
]. ? )b 08 5555 5 oml oglel &S et  plee aSeS Ly - i
é - e pdlol | P
IIHUHIIID | ) el Gl s @dlore solial 150 o casbio (b5 ) claol, sl = | 7 C (Xiy)
gl & (5% less
v



http://dx.doi.org/ https://doi.org/10.22034/44.189.3
http://jhre.ir/article-1-2446-en.html

[ Downloaded from jhre.ir on 2026-01-30 ]

https://doi.org/10.22034/44.189.3 ]

[ DOI:

VPP AR olous FF 0,90 Liwgy Lo g ySummo VY

ol oSl & ity T 5 ol dlael (glb pue 5 31,5 sblio 4 4 -

Aoy .
sdou 251
9 2D 2 L g ol b ablis g (6,5l 3 (eSS g (oges Slu )Mol - PR
bl okl s )hlasl kalyd b 29)bg) sl ©Mome uiSl (giluoslel 5 dle L,,):AIMI
Sl

3 Sleitbe el 4abonsl) YA+ 4ol sl olol p alo el caa o)l jiol38l -

(475 2l )
&ipslin Al el
13 . P ol g ahlus il jshhied b ylas b owiige — &8 Sl plas cole) - ojlw iz (Xi,)
il Eiﬁ,‘? oo laplails > ol dlge
R

alols o Voo Jils (38,5 a5 3 b b g ol Slles 5kisyge SThe oppels
ol glge y Glal Jlaas! il g Oleast (ljse il jelateds a6 lgopen
2 Mo odglas g plaialls gl (3l 5 (Slopd oy s (35 S 5~
31yl 568 pl oM dguty g Cudligy wl
daw )3 (0l omen) 3bj ez w515 L oo ) )l en | Ll -
S ieisg) b

warg | gp)l Aol

o | (Xiy) o)

3 i alolb b e s 53 Kl g sliel bl b slags )8 5 5L (slsd slogy) -
b slalas jl e 0

b slois )l olped 9o 3 S et oly g )5 5k sbolad (385 jlas )~

. e . - O s Sl lad
oly 5 2,5 PR Cumer pldjl 5l 6ySsle e 00 JUS ) 0k5 men o515 | g :
b slalas (Xiyy)
Py
Moo 5b sbalad g yolis (3 cunlio 5y > slabl cbapimm 48,5 Hlai )0 —
Jlisl 3l gy sl caps \.tzd’l & Sles g gladlo ¢ urer Gluogad d gl
Sl g (S gm 5]
i Slga b Lo celacallas asle 15 s | 5 Lagmo o1iiSeogll (claculles 3gmg —
Egian Mo J&b 2D g (SR uwa O9ed QL“’)WI d\.‘zd){)lf 9 @LM
v o | st
5y 58 dlon ol antlo ol g 55 cslaloalyd a5IS 5 ()b cslacdls - bi’” B -
¥ 31 Gt slalosilo 3 5 aims olassl b slad & |y 558 (slias ¥+ Sl | O (Xiy)
4 50 Mo )3 39290 Jlas yy slaig )80k ()98 (sl Ay sl dils
Al g (o (sl i) (gl g0 slacs )
S5 A

Lmo] ANILY d)ai%’u &) Ul i oo aolKseSiw w4 (W35 5 Juw julal) b il |

35 e Sl ST (g paeblinng) Bl 1S (59l Shomin 4 Limgdy ol 0,8 B (pliusg) 5 ke (l32040b 0 d2gd,g0

3 el p5Y g W)y b oS 6yglol adllandyge odgize pgin olb yisw oS Sy L g by dP) plp

5)91;3\3 syl Gl (Y Jods aile) jold Jalss dcgeome b wily o o8l cpl o6, 1,8 (gadlS Sloladl gl
S 518 a2 33)90 (6 prelimg) Slrdo e ) s S

5 o3lizal okl o5 33yt U515 by e S s (i) (ol (53l ol Ly 5 g3l

P Epliwgy slado e uJK d)ﬁ—l‘r’b syl gl ple olaolyiiin ol o )yl p 1) lin bl b slads e


http://dx.doi.org/ https://doi.org/10.22034/44.189.3
http://jhre.ir/article-1-2446-en.html

[ Downloaded from jhre.ir on 2026-01-30 ]

[ DOI: https://doi.org/10.22034/44.189.3 ]

VY 696 9 O 5 e ST [t 3j ol 30 (5 peilinns ) (slocidl (GudlS (55Tl i

Sty o) SoAdE olyen 4 ol | ey g P (ol G (SOLT sl ol oo pole b g 3,5l
g 355 iz ladles g JSls (b Slbbe L agalse Sl (1l 5 358 4d basye ool sl 43
9935 Sloyjort polie ©ygods & 398 Skl Sl e 5 plee Cundg I Sl S Sy cwsl p3Y sl 5
g 3 S 8 g BT il el leg a8l Gl Capte b kagpe slagl)l g ole oyies
Ol dojlia (ibg (i (ples Cojgaze a2pd il Fideall g 5383 la)bee 35,84 oSe el slag)b
o les polde g Wil (Sl 1o jl 65 3:8> Clastie 5 (o) cawd (S iz (JuS jl dlold (plas )3 39290
5 bOld e QU5 L el e alaaSls Gz 5 ol 3 35290 i 5 Slul (GUS) olas
wldy g oM ¢sloyglie lodd cdows 1 o ( Jlo Slosd dr o yiawd ccamlio (gdolyd g (Jid balyds & S p Sblgs
l)lgls ol gsdy 5l U bulpd 4 cuiSil QU5 g 6pslob ol lolid pslatods g Jlad | agas il 5 S
5 ye dpglislony (LB BT) Sl g Sl S1he STy g cusl 23 ik ol > Grizpen sl e el > (Sl
lacdgine g (15 9 298 4 jhd Jlinl copd g (ouyied plae b Cundy umex oS|5 polil (g ek

20,5 5805 calisee (slaslys


http://dx.doi.org/ https://doi.org/10.22034/44.189.3
http://jhre.ir/article-1-2446-en.html

[ Downloaded from jhre.ir on 2026-01-30 ]

[ DOI: https://doi.org/10.22034/44.189.3 ]

VPP AR olous FF 0,90 Liwgy Lo g ySummo V¥

References

Abdollah, B., Zabihi, H., Saeideh Zarabadi, Z. (2020). Evaluating the Physical Resilience in Urban
Districts using ELECTRE Technique (Case study: Region 5, Tehran City), Quarterly of Geography
& Regional Planning, Volume 10, Issue 2, pp. 1125-1139. (in Persian)

Abdovadd, M., Abbaspour, M., Farrokh, R. (2021), Evaluation of the physical resilience of urban
housing against earthquakes, case study: Region 4 of Urmia city, Architectural Studies, Year 4,
Issue 20. (in Persian)

Ahmadzadeh Kermani, H., Aminzadeh Gohar rizi, B. (2020), Assessment of urban resilience
dimensions, with the use of average total distance of optimal limits method (case study:
Municipality 9 of Mashhad), Hoviat Shahr, Vol. 14, No. 41. (in Persian)

Akbari, R., Esmaeilpoor, N., Motalebzadeh, Sh., (2021), An Explanation of the Effective Factors on
Spatial Segregation in Rural-Urban Areas, journal of urban studies and function studies, Volume 8,
Number 29. (in Persian)

Akbari, R., Ghaderian, M., (2014), Typology of Rural-Urban Textures, the First Step in the Vision of
Rural Urban Studies (Case Study of Typology: Rural-Urban Textures of Yazd), Human Geography
Research Quarterly, Volume 46, Number 3, pp. 656-635. (in Persian)

Alizadeh, S., Honarvar, M. (2018), Assessing the Physical Resilience of Urban Areas (Study Case:
Areas of District 7 of Qom City), Journal of Architectural Studies, Volume 1, Issue 6, pp. 1-13. (in
Persian)

Allan, P., & Bryant, M. (2010, March). The critical role of open space in earthquake recovery: a case
study. In EN: Proceedings of the 2010 NZSEE Conference (2010, Nueva Zelandia) (pp. 1-10).

Bazrafshan, J., Toulabi nejad, M., Tolabi nejad, M., (2018), Spatial analysis of differences in urban
and rural areas in terms resilience against spontaneous phenomena (Case study: city Poldokhtar),
Journal of Rural Research, Volume 9, Issue 1. (in Persian)

Cardoso, M. A,, Brito, R. S., Pereira, C., Gonzalez, A., Stevens, J., & Telhado, M. J. (2020). RAF
Resilience Assessment Framework—A Tool to Support Cities’ Action
Planning. Sustainability, 12(6), 2349.

Cariolet, J. M., Vuillet, M., & Diab, Y. (2019). Mapping urban resilience to disasters—A
review. Sustainable cities and society, 51, 101746.

Cox, R. S.,, & Hamlen, M. (2015). Community disaster resilience and the rural resilience
index. American Behavioral Scientist, 59(2), 220-237.

Davis, I., & lzadkhah, Y. O. (2006). Building resilient urban communities. Open House
International, 31(1), 11-21.

Delshad, M., Tabibian, M., Habibi, M. (2021), Investigation of the Concept of Spatial-Physical
Resilience in relation to Earthquake, through Introducing and Prioritizing Its Most Significant
Criteria by Using Fuzzy-AHP Model (case study: The central texture of the city of Rasht),
Armanshahr Architecture & Urban Development, VVolume 14, Issue 36, pp. 223-204. (in persian)

Dianat, H., Wilkinson, S., Williams, P., & Khatibi, H. (2022). Choosing a holistic urban resilience
assessment tool. International Journal of Disaster Risk Reduction, 71, 1027809.

Ebrahimzadeh, 1., Kashefidoost, D., Hosseini, A. (2019), Evaluating the Physical Resilience of city
against earthquake (case study: Piranshahr city), Journal of Natural Environmental Hazards,
Volume 8, Issue 20, pp. 131-146. (in Persian)

Eshghi, A., Nazmfar, H., Gafari, A. (2018). Assessing the physical resilience of a city against possible
earthquakes (Case Study: region one of Tehran), Journal of Physical Social Planning, VVolume 4,
Issue 4, pp. 26-11. (in Persian)

Gaillard, J. C. (2007). Resilience of traditional societies in facing natural hazards. Disaster Prevention
and Management: An International Journal.

Guo, Y. (2012). Urban resilience in post-disaster reconstruction: Towards a resilient development in
Sichuan, China. International Journal of Disaster Risk Science, 3, 45-55.

Hataminejad, H., Kahaki, F., Sadeghi, F., (2023), Measuring the Physical Resilience of Informal
Settlements against Environmental Hazards (Earthquake), Case Study: Pakdasht (Enghelab Town),
Journal of Economic Geography Research, Volume 3, Issue 9, pp. 22-38. (in Persian)


http://dx.doi.org/ https://doi.org/10.22034/44.189.3
http://jhre.ir/article-1-2446-en.html

[ Downloaded from jhre.ir on 2026-01-30 ]

[ DOI: https://doi.org/10.22034/44.189.3 ]

A 696 9 O 5 e ST [t 3j ol 30 (5 peilinns ) (slocidl (GudlS (55Tl i

Heydari, M., Hatami, A., Akbari-Monfared, B., Tahmasbi-Moghaddam, H., (2024), Evaluating the
Physical Resilience of the Central Texture of Cities against Hazards (Case Example: District 8 of
Shiraz City), Geography and Urban Space Development, Volume 10, issue 4, Serial 23, pp. 61-82.
(in Persian)

Jiao, L., Wang, L., Lu, H., Fan, Y., Zhang, Y., & Wu, Y. (2023). An assessment model for urban
resilience based on the pressure-state-response framework and BP-GA neural network. Urban
Climate, 49, 101543.

Liu, L., Lei, Y., Zhuang, M., & Ding, S. (2022). The impact of climate change on urban resilience in
the Beijing-Tianjin-Hebei region. Science of the Total Environment, 827, 154157.

Lotfi, S., Nikpour, A., Akbari, F. (2020); Measuring and evaluating the physical dimensions of urban
resilience against earthquakes (case study: District 7 of Tehran), Quarterly Scientific Research
Journal of New Approaches in Human Geography, Year 12. (in Persian)

Lundgren, A. S., & Nilsson, B. (2023). “For the good of the village”: Volunteer initiatives and rural
resilience. Journal of Rural Studies, 102, 103104.

Meerow, S., Newell, J. P., & Stults, M. (2016). Defining urban resilience: A review. Landscape and
urban planning, 147, 38-49.

Mohammadi, S., Kohnaposhi, O. (2019), An Analysis On the Level of Resilience Changes of Rural
Settlements Turning into Towns (Case Study: BardehRsheh and Owraman in Kurdistan Province),
The Journal of Spatial Planning and Geomatics, Volume 23, Issue 2. (in Persian)

Nasiri Hende Khaleh, E., Eftekhari, E., Nezafat, H. (2021), Evaluation of environmental physical
resilience components of dysfunctional urban tissues to reduce earthquake crisis: A case study on
Mallard, Journal of urban structure and function studies, Volume 8, Issue 29, pp. 149-169. (in
Persian)

Polidoro, M., de Lollo, J. A., & Barros, M. V. F. (2011). Environmental impacts of urban sprawl in
Londrina, Parand, Brazil. Journal of Urban and Environmental Engineering, 5(2), 73-83.

Poodineh, M., Yadegarifar, F., Rashidi, S. (2019), Investigating the Level of Endurance in Urban and
Rural Communities against Natural Hazards: A Case Study of the City of Zahedan, the journal of
Geographical research on of desert areas, volume 7, issue 1, pp. 179-203. (in Persian)

Poursharifi, J., Tabibian, M., Masoud, M., Toghyani, Sh. (2021). Evaluation of physical resilient of the
city of Qazvin against earthquake with the approach of natural site of the city, Quarterly of
Geography and Regional Planning, Volume 11, Issue 42, pp. 91-114. (in Persian)

Rezaei, M. R., lzadfar, N., lzadfar, E. (2020). Analysis of key factors affecting the outcome of
dysfunctional urban fabric on the horizon of 1414 (Case study: Akbarabad neighborhood of Yazd).
JFCV 2020; 1 (1) :79-89. (in Persian)

Rusta, M., Ebrahimzadeh, I., Istgaldi, M. (2017), The Analysis of Physical Resilience Against
Earthquake in Old Texture of City Zahedan Boarder city, Geography and Development, VVolume
15, Issue 46, Serial Number 46. (in Persian)

Roustaii, Sh., Hoseiny Haghi, V., Gedari, A. (2019), Evaluation of the physical resilience of urban
environments against earthquakes (case study: Tabriz metropolis), Social Research, No. 43, pp.
130-154. (in Persian)

Rose, A. (2004). Defining and measuring economic resilience to disasters. Disaster Prevention and
Management: An International Journal, 13(4), 307-314.

Ruan, J., Chen, Y., & Yang, Z. (2021). Assessment of temporal and spatial progress of urban
resilience in Guangzhou under rainstorm scenarios. International Journal of Disaster Risk
Reduction, 66, 102578.

Shams, S., Shabani Asl, M R. (2020). An Analysis of Earthquake Preparedness in Tehran with
Emphasis on the Resilience Theory (Case Study of Tehran District 4). JHRE. 39 (171), 129-144.
doi:DOI: 10.22034/39.171.12 (in Persian)

Skerratt, S. (2013). Enhancing the analysis of rural community resilience: evidence from community
land ownership. Journal of Rural Studies, 31, 36-46.

Tang, D., Li, J., Zhao, Z., Boamah, V., & Lansana, D. D. (2023). The Influence of Industrial Structure
Transformation on Urban Resilience Based on 110 Prefecture-level Cities in the Yangtze
River. Sustainable Cities and Society, 104621.



http://dx.doi.org/ https://doi.org/10.22034/44.189.3
http://jhre.ir/article-1-2446-en.html

[ Downloaded from jhre.ir on 2026-01-30 ]

[ DOI: https://doi.org/10.22034/44.189.3 ]

VPP AR olous FF 0,90 Liwgy Lo g ySummo V&

Tootoonchi, S., Bahrainy, H., Tabibian, M. (2024), Designing a Model of Urban Physical Resilience
against Earthquakes with an Emphasis on Critical Theory and Grounded Theory Approach,
Quarterly Scientific-Research Journal of Environmental Planning, No. 65, pp. 185-205. (in
Persian)

Vaisi, F., Ghorbni, M. S., Asadi, S. (2018). The Explanation of the Effects of the Implementation of
Guiding Plan on the Physical Resilience of Rural Settlements of Marivan. JHRE. 37(164), 13-26.
doi:DOI: 10.22034/37.164.13 (in Persian)

Yarahmadi, M., Nikpour, A., Lotfi, S. (2020), Evaluating the physical resilience of cities against
earthquakes: A case study of Noorabad Mamassani, The journal of Geographical research on
Desert Areas, Volume 7, Issue 2, pp. 147-171. (in Persian)

Yan, J., Chen, H., & Xia, F. (2018). Toward improved land elements for urban—rural integration: A
cell concept of an urban—rural mixed community. Habitat International, 77, 110-120.

Zanotti, L., Ma, Z., Johnson, J., Johnson, D., Yu, D. J., Burnham, M., & Carothers, C. (2020).
Sustainability, resilience, adaptation, and transformation: tensions and plural approaches. Ecology
and Society, 25(3).

Ziari, K., Ramazanzadeh, R. (2013). Rurban and Role in the Regional Balance (Case study: Borujerd
Township), journal of studies of human settlements planning, Volume 8, No. 24, pp. 17-37. (in
Persian)

Ziari, Y., Ebadollahzadeh Maleki, B., Behzadpour, E. (2018); Assessing the level of physical
resilience against earthquake hazards with the approach of achieving sustainable management
(Case study: Tehran Region One), New perspectives in human geography, Issue 2 Vol. 10. pp. 97-
107. (in Persian)

DOI: http//doi.org/10.22034/44.189.3



http://dx.doi.org/ https://doi.org/10.22034/44.189.3
http://jhre.ir/article-1-2446-en.html
http://www.tcpdf.org

