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ABSTRACT

Flood risk is a multidimensional concept related to uncertainty
and complexity. In urban areas, flood risk assessment is still
challenging because flood risk analysis is usually not conducted
in the combination of social and economic impacts, but
exclusively in assessing economic damages that can be measured
financially. Flood management involves reducing the effects and
risks, but eliminating the effects and risks is almost impossible.
The reason for this is our financial limitations and limited
knowledge of us humans. One of the ways to reduce the effects
of risks is resilience. Based on this, the main goal of this research
is to identify the spatial distribution of the state of strength in the
districts of the first district of Tehran. Therefore, to achieve the
goal, the fuzzy method was used in GIS software. The results of
the final index of resilience show that the first region, especially
the south and the centre, had the best conditions. Areas 4 and 5
also had suitable conditions in their vicinity, but in comparison
with the area, their area was less than one level in the category
with suitable conditions. In general, these three regions (1, 4 and
5) formed a continuous pole. After District 1, District 6 had the
best situation. Unlike area 1, the influence area of this area does
not form a continuous area in other areas and only includes the
area of area 6. Also, in general, the western areas (2, 3, 7 and 8)
were somewhat worse than the eastern areas.
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Extended Abstract

Introduction:

Cities are dynamic systems resulting from
the interaction of humans and the natural
environment over time, and they need
balance to maintain, evolve and develop.
Any imbalance in the systems within the
city (spaces and urban texture) and the
systems outside the city (near and far Peri-
urban and regional arenas) cause its
instability. From earthquakes to floods,
massive migrations to cyber-attacks, all
cities are faced with a range of shocks and
pressures (natural and human) which are
considered as factors of instability of cities.
The occurrence of these devastating
disasters highlights the importance of
creating an urban resilience system.
Resilience is an approach in which the
tolerance capacity and stability of
conditions against accidents, threats and
challenges are evaluated. One of the
advantages of planning for urban resilience
is that there is no need to focus on a
specific model. Resilience in the form of
flexibility allows it to respond and adapt
according to the conditions of each city and
its development plans. This issue causes
intellectual creativity to be created to think
of different ways of acquiring resilience,
without being limited in a specific
framework.

Methodology

The current research is applied in terms of
its purpose and descriptive-analytical in
terms of its method. After collecting the
investigated indicators from the relevant
institutions such as lran Statistics Center
and Tehran Municipality Information
Technology Organization, according to
their unit difference from each other, all the
indicators were standardized according to
their positive or negative. In the next step,
the sub-indices of each of the dimensions
were combined with each other through
linear summation and the resilience index
was obtained in each of the three
dimensions. Then, the final index of
resilience was obtained through the
combination of three dimensions of
resilience. On the other hand, the total score
of three sub-indices (the distance from the

river, the permeability of the land, and the
slope) was determined under the title of the
flood hazard probability index. Finally,
through the geographic weighted regression
model, the spatial influence of the final
index of resilience in reducing the risk was
obtained in each of the ten investigated
areas.

Result and Discussion

Based on the flood risk index, it can be said
that the eastern districts have a much better
situation than the western districts, so that
the districts 2 and 7 did not have favorable
conditions in terms of any of the risk sub-
indices, and accordingly, they were placed
in the lowest category and the possibility of
flood risk is very high in them. In other
words, most of the area of these districts, in
addition to the short distance from the river,
had a high slope and most of them were
built and considered impenetrable.
According to the economic resilience index,
it can be said that district 10 had the most
unfavorable situation. After that, districts 6
and 4 had an unfavorable situation. This is
while Darabad River passes around these
districts. Districts 5, 3 and 8 had average
status. Districts 3 and 8 are near the
Golabdareh River and district 5 is near the
Darabad River. Districts 2, 7 and 9 are in
good condition despite the fact that the river
passed through them and they are subject to
flooding. Finally, like its situation in all
economic sub-indices, District 1 had the
most appropriate situation in its final index
as well.

According to the social resilience index,
most of the studied districts had an average
status; So that districts 6, 5 and 9 in the east
of the region where the Darabad River
passes through them and districts 2 and 7
where the Golabdareh and Darband rivers
pass through them all had average status.
Districts 8 and 3 (affected by Golabdareh
River) were in very unsuitable and
unsuitable conditions, respectively.
Districts 4 and 10, where a river does not
pass near them, were in good and very good
condition. The results of this index show
that the districts at risk had low resilience,
and on the contrary, the districts that were
further away from the source of risk, had
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much better conditions in the field of social
resilience.

According to the final index of physical
resilience, it can be said that the eastern
districts 6 and 10 (under the influence of
the Darabad River) and the western district
7 (under the influence of the Golabdareh
River) had the most suitable conditions.
After them, district 9 alone was placed in
the next category. Districts 4 and 8 were
also in the center of the region had average
status; although no river passes through
them, they are located between two rivers,
Golabdareh and Darabad. District 2, in the
westernmost position of the region (under
the influence of the Darband River), had
unsuitable conditions. The worst situation
was related to the district next to it, i.e.,
district 3, through which the Golabdareh
River passes. In general, it can be said that
districts 2 and 3 did not have suitable
conditions despite the river passing through
them, but districts 6, 7 and 9 had much
better conditions despite the river passing
through them.

The results of the geographically weighted
regression show that according to the
location of the rivers, the slope of the land
and its permeability in the districts of the
region one, as well as the resilience of the
districts, the western districts have more
unsuitable conditions than the eastern
districts and the resilience index has low
and very low impact when the hazard
occurs; Because in addition to the fact that
most of the districts of this part had
unsuitable resilience, they also had very
unsuitable conditions in terms of the sub
indicators of flood risk. On the contrary, in
the eastern districts, even if the districts had
an unsuitable situation in terms of risk
indicators, instead they had good resilience
conditions.

Conclusion

Most cities are places of high population
density and man-made phenomena; for this
reason, if there is no preparation to deal
with disasters, in the disasters time, they
will face many human and financial losses.
Therefore, what is discussed today in the
urban management is the resilience of
cities, which is very important because it
can easily affect the life of a city.

The final resilience index determined that
most districts (2, 4, 5 and 10) had moderate
conditions. No river passes through any of
the mentioned districts, except for district 2,
where the Darband River passes. District 8
in the center of the region, which is very
close to Golabdareh River, had unfavorable
conditions. The eastern districts 6 and 9
(under the influence of Darabad River) and
the western district 7 (under the influence
of Golabdareh river) had suitable
conditions. district 1, despite being located
in the center of the region and no river
passing through it or not located at a very
short distance from it, had an unfavorable
resilience situation.

Funding
There is no funding support.

Authors’ Contribution

All of the authors approved thecontent of
the manuscript and agreed on all aspects of
the work.

Conflict of Interest
Authors declared no conflict of interest.

Acknowledgments
We are grateful to all the scientific
consultants of this paper.



Jaw 3 ST and O Jblro il 48 (559 WU LD i
Ol 26 s S dilaio (199 289 390 axdliane

Al eyt o 85 Jle oSl ¢ Jale e 18y 080t (g3l o 09,8 — (5 o] Jgue
Al g g olSutls bl i 018ty o Slusl sLdl i 09,5 — (6 5l gannend Uit Moo

saSa Wi lelb!
1S (5l

Gblie 3 Cunl (Sdmy 9 (el e bgiye andiz porde S Jow Jlas Sy e s b
J’*" sbd Jdood 125 15 f"“’] Fole e Jew sl 0b5) dﬂ(“’ dilate g (g Loy ¢l
2 pastie Lol g ood plool S e (olasdl g cloin] il cuS 5 )0 Yoo I e s
o e ol 5 SHLE o i 5l ool sloclu )
sl Lyt chlas 5 @l Gis Ll wasl @las 5 algl il yedie
ol b lus] Lo Swl g dgamme (i 5 o slacydgasme cpol cpl o sl
eyl gygl b @lblbre ply > algl ials cla)Kal, 5l S
P Gl b Cansy gl Sl Lol Sagh ol ol Gan sl
2D B gy 5l Baa 4 Slaws Gl 1wl ol s S ddlaie  Sg
anl oS ams o Ui oygl Ob ol edls ol s edlil GIS l8ls
2350 5% 2y g bl e (b ol Sy g g (8L K
5 eSS 4l b awolie ) Lol wings wolio baylys (lly ] €yglomo el s g,
N anb aw opl S gbds 8,5 0 58 canlio L]y b atd ) a ol colue YEe)/o/+0
Sl £ anlb & asl jl ax Loy ooy S 1) dtwsnpads (a8 (0 9 ¥ 165593 g,

Mywﬁwab9m@\¢obd)4>ﬁwbu)|)9mo)9>)ymsdw \i’\/’A/\a
Oed e o Jolds |y & anl sdgaote 1o g 00l LS Slg plo j0 1) oy U
@ o (8 Jowliol Cundg s a5 B (A gV X ) o) (g (J5)oboas YE+Y/YY/+0
Hdg: (Byb (g VAN . an
et . —
: Ls'>|5" :‘5.))59 adlas J.m) » ..\asbl)wja ul)lobu )g‘)g).) LS)BI ub ‘_;4[.\49 J.l?u (\\G'\) L.m; RV ‘d)lW 9 Jy») ‘L;)msl :3%‘ |
| IMNAWY () Ve g (gippolins sl (slajtngly dlmo )05 e Sy dilais |
|
| .
I http://doi.org/10.22059/JURBANGEO.2023.351188.1758 :
| !

Email: r.afsari@sndu.ac.ir gtams oiuny 5 )


http://doi.org/10.22059/JURBANGEO.2023.351188.1758
http://doi.org/10.22059/JURBANGEO.2023.351188.1758

Y€+ Y ylino € Bylowd Y+ Bygd (g o Syl g SLdl R o yidg s dloxo VY-

.

dodis
I Ay g JolSS g i (gl g aitans ()59, (b ) (b laee g pludl Jolsi Jobs g by olapllas s o
sbaose) b Geye el 5 (s b Bl g balas) jod (9)> slapllas ) Jol pie 550 )l Jols &
drsgh & d295 b (VAT oy Glral 5 (Sho) Wigd oo o] L 9o (slailate 5 630l st 190 9 S5
L8 Jll oliee cgoladl goedld (Vb @b 5 ol 53 3 jete oy Cumex 3925 dojged @y (3725 9
A5 5 oo 5 (Gao et al, 2022:1) el Lialiil Jlo 15 polie sy onstbs s Slas o jme 3 46,5
Ngd oo Cgune byed 6)LL Jelge jl &8 dituan dxlge ba)lid 5 lacSed 5l (A b b joed dod ¢ o b 435
lp ST pas b pgw len slojetS slojed 81,0 (syed sjuyaaliy K03 g5 5l (UN Habitat, 2022)
S8 4 gl Sl ials g ablie (sl 5 &S5l Gt ST @l g 035y dlge o] wolg> b 95k,
el 350 ol il 3] il 5 w2kl 51 L (VIAYAY (oS 5 (6 )5eS) Lled so 5 J5LE |, 4o
(WhlSer 5 3 (6) BBl RISy 5 oad Spdical @loal Oygod g pelp &S
Liu et al, ) a8 o atwnp |y (b (6590l pimmw S5 bl cuenl e molxd cpl o8y () -ANYAY
O ymS A g g o Lgme (& 50odul g il blie 4 anls Swolud mwl W 4 69l b (2021:2
bz Ll yd (V¥ (e g (gums) 1S 00 S8 piS g Cuslad pue b ablie (sl golew Sy S
Cubye ol IS 18b (5 s 2 0)blve (IS i g darme Clyblie g58g ) e g dilato o
)3 )3 (st i bty Scdlupj g et G eloial g3lail slajle 5 el e LSl
S gl GBS Glgie (Voo FoN () g liagSl) Syl o)blste il 53 (64 e G3g) U
bl 5l (Ribeiro & Goncalves, 2019:2) Las 5 (6,55l ¢ objb cuoglio il jlgunl ool ) jla
B 5> opgl S g (ol oS S gy 1 S5 5l A sl g (sl U el (60000
Gl Sl 5 asSler ol dnwgi sloaslyy 5 oed po bulyd 4 ey b oS amd e |y ojlal ) (g pdyillas]
Sl 53l b S ()sSUS sloely 4y asda il (gl (6)SE CBM &S 35 00 s gdge ol LBl Al
Grasd Bk 3l gl O (slajees (Vo) Fe e () Sam g (qllpas) 93,5 gume ol Cgmyly )3 aSL] g g
3509y ol S ol 8 (wlie Cuaje abad Wl o 5)luL (e Sal) o 4y CS 5 250 Cumdg Sl Lo S
4 ol GaSU 5 il Slpeis L ablio (sl cad )b (alidl 4 oo 4 5 5 03903 (Sl o g (sloz]
(AT L San g ligmel) dimd o &) layed

g ol 0,585 (ol Cuanl ) 5008 IS oy (18,8 5 (oolaiBl g ool (oS oSl o 2 a5 oed
45 05 s 05 () i g Canl JIS SN 0,851 msg slasis 5 ol 0 Ol g Bl 8
st BB ise Mg oped (ol Ko adhate ohig ol Jled (A5u ) Jow dlgile 4 d2g pas ©jg0
ol Pl Ban sadply Clas 4 dog b (VIR (390 g (o) 3 8 g (2w 3 |y e 8L
2 ke ol ST Glime g ol e S dibaite $03 (A S m gl OB Cumdy ol Giagy,
sl 25 Vg &y 28Ssly JU65 & Gl onl polaie pty .l o ogilly (T talS

Sope a4 oI ped S ddlale (2l 50 (eobatdl g el (eadS) (gygl U Cundg alad STy



" e e g2 38U b Oyble pilys )3 (6 9] O (2l o | (5 lguntend 9 5y

Sl

Sl 45 (2l )l Qb pasls olas STy

S Sl
5 ] Jlovgaios 4 yhas Sbsl 5 el uss oaimslis wdlgs g cllad 3590 )3 dmwg Lol

Lg 4\.1.»l9.a le).» U.Lclg .3)3.3.9) ..\lew.» ‘U‘)DU duw] Copde & ol o« ‘):> Ca| AMlb- P d)ﬁiub .)L’>u‘
il g 2555l (ol 0yl 1 2V eleal b b b Ul gl U el 5 2l ol oty
$S2PsST Glaptug | asly gyl OB porde (YIYA dipd) Wl ol Sl aie) > b
opl 2l aslyy (So5deST ke 5l gygl OU iy 4 S (638 gl laied « Kol e
ol Olpes Clo )3 plasw cpl UG omed 5 whesw S (59,0 baly) (BN (5l Ob oS ol onde
$die ole gladine; ) 0jgyel porde cul (YATAY (5 (Sloy 5 (20lS) €udlioo polie (lioman o5 Jlp
O (sygl OB awtign ( wlisilyy (gygl O ) Wl e ol 51 5y (BOzza et al, 2017:1) 340 o0 o3l
5 o) S50 pole plo g b spgl b SoielsT = el gyl QU slen] (gpgl b ¢ S3glsST ]
Sobiun] Ul iyl dan (D S i ds Lol cowl 0 (g9l U I alisee Ly jlas as ST (SVIYAA ¢,
O (BVAYAA o) cusl (2b3l g (ol Lol cpl o Qe 3,45, sl juis b HLE8 & e (iSTy
b g onbanilo (sladilie (aJl laptune ol Sludl galyr g I a1 ol lasis ol U
SB ol b pas piomed 5 (55 el Slamwli dacdlopj daglaslo daosls Jobs  Sludl (slaolSis oS

SR 59l PG
Sly Sl ) pizmed 5 (630ed (S50l 3 who pode o 4 g Sl QI3 b 5 Cpoty gyg] U
0yhate) ol atide cbcuwles 5 sl OB cbasy e 5l ghae ol Jb 3 cal oa5 s
At ko 5 S plojen 45T ol B 5yl 513 cygl OB osl 35,0 55 Waois (Woodruffa et al, 2021:2)
Wblee b b Jlas] by cp ol bjd (pizmen Wl oo Cgune Jooly @iie (s p g
5 oabdyly slaa s g S as Jooo Uy a5 canl (b y9l U o (Moreau & Ménascé, 2018:6)
el 4 Sy byl g GUly Jlmeys g 5L amdh |y Kgds Jas wlgw 4 jhs o] & Gl 1) s
il wsls 56 1y @wlow Sl 5l )l g s Sl cuo )b g Sl Gizmen g dosles Sl g plej 53 o3le
19l O s K oplationd Lalpd )3 s odlel (olaygd )gl U (sl (VAVAYAA (Ko ¢ 90Ll)
A2 o daldl 363 )8 @ suiSCal)l g b Layl il 3e gl g ABd o Babal 1) 363 5l i ygo )0 D o ol Cas oy
Jb 53 b s ded ges (A6 s (g0l 1y 9l OU pad porie g oo (S Hgbod VOANTAY ((63,Smd ol )
Olyess plB95 adedd Ailed oo jon SSU ©ygods (S g (b gt Sl I (S S 50
o 4 A2 B Glie 4 lgiee pasets il el g b g shteln 5 b sy 2 gl Sl
5 Olpy 4eby (MO (o )Sen o chenl) 33,5 okl 3939 4 Slss plp b gl U )



Y€+ Y ylino € Bylowd Y+ Bygd (g o Syl g SLdl R o yidg s dloxo Yy

She slinl g Jaswecan) o olaibl ( glad clise glalmy by bayedd aiS e LU oIS cunlow
3202y 5ol O e sl (sl 0yl ol Qb (sla b (65 JSb ) Sl Wi (506 (sj2y40by Limd (3o

M 22 53 (5591 SU

2% 9 dlal Glacdld g Cumer (VU 39505 4 a2 Lofgds o plp 3 Spglie (sl jed Coow 4y S >
;I (Santos Ferreira et al, 2020:60) cuwl S,5 Sills G o uyiwd ) dgaee (glad j obj HLid axs
#b cos cuSil wlp ) it o Able sl b @ CutSil (SgSe O g5y ol e
R0 525 wdpia] gl gy 5 (9 bulpd g e ((Blopj (Ko - slal golaidl Jolss
(Ohan 5 s8) 2950 a5 oyl OU Jolse ol asgarme 4 o O5die bgpe (Hgd Capie Ll &
ol Jssg 5 555 Jlo (sl sl ondatl)l oMo il > 59l U ypoi 51 Jslise iyl (pgiST5 (Y:IYRA
Sseasly o Joy g 581y A8 o iy 3,8Mae S plogl aeldl g s Sl S bk b caglie LUl lgiea,
2l 50 el b @ olaws (Cui et al, 2022:2) wiS o ci s Juw 5| o qopw S0 9 Slals LialS Ulgs
bais )] b8 g Camy 3bolie iS) cygmen (Slaldl .l Glingy Gl Lasme > Slltd] siajls s
55 o o Ll & 4o oty gl g Sladl slacdss 4nl . oo g asiliog, g ¢ el iy
4 Oty (ATDTA () Sem 5 (6)b5) 3,15 (i85 59l b 5l (585 alold 5 Ml )3 (s pdycamsl L0t o
Ul STy (gl (SR s S Ul Al oo (650 Si2020b 5 2929 9,5 )0 s il )3 oyl U
b SUly) 455 (gl 1 i CeblB pomed g Jow Shlud jlan 3565 L3l Glp s adhate S
(Bertilsson et al, 2019:970) 4L o wMaw ply 55 (59l Ob 2bj)) clp e (23U 4w iMoo )

oR93 LR
S92 5l o dbbo (Mot — Loy o] by Camle a5 5l g (018 amed ) Gum il pols gl
6ol DMl (65l Hlojls o plnl Sl 350 ki abgiye cladles 1 (V Jgin) (swppoyge slaasli
B0 (g5lod bl ol (o9 ke b Cute & dag b lapasls plod S0uS, b o doly gl 4y d295 ol

GERH 4D (o)1 )90 S ad L ) Jgun

SUj cuasS bl glasly cuws o )Kea 5 8 (g0 ' A SV oS bl }

N o b IS b s en s vy b g e v gl S

Sen 5 o) G ol y lugls DT T D gl e (s _%
Avay Ayaq IS e g 4kl

(Wu et al, L Sl cows OV o Ken g ol . (Pandey & ¥

2016), o i colue YR San 5 bl ; —3 Bardsley, 2015), 3

(Mansur et al, WU et (Koks et al, -—=

2016). T omeR s 5 9 2015).

(Bergstrand et classly  cows AT () Sen 5 o] S (SH; cunS Lulbl

al, 2015),

Ll b

IYAY (63 ,Sod sonnl ol

5 by OV ol

a3l




"y e e g2 38U b Oyble pilys )3 (6 9] O (2l o | (5 lguntend 9 5y

(Huang et al, Al o e Ken
2015). I ) Ken g il
G g oleg)le  slassly  cwws  (Armas & Gavris, R (S8 S Lulbl -
@Il OF) aras SsSee  2016), (Su et al, 3 e WV o j
MY ySen s L oxbais L 2015). %: PRt I LV _%
Jull e 3 MU GhSes G
Sy ) < §
Cp oy cuds 3 -
s 21w pl \_,2
(e
SU) cedS bl 4 e i e YW e (Siagian et al, o,
AT oled e coelfinl il 5 el % 2014), (Lee, ™
Ser g ol Sl o) Ken g alpre YR 3 2014). %
5wl olyd - A g
YA S K
(Pandey & 4 Lwyiwd i
Bardsley, o s low
2015), (Wu et
al, 2016).

<y 9 3)ls ARC GIS l58le 5 4 &5,k sl 5l pluS yo (cla jadli ) 5l sdelcuwndds leMbl sn alsyo )

(Euclidean Distance) _widsl alold 5 Reclassify mly b uaw i JSis SleMbl 4Y G jlre 5 o
b e 3 ol G5 5 Jlne 2 ya (US55 pokaieds b ad (Jod) (ogd) b S5 Gline 5 o sl
S5 o Jleel b g ol srdosliwl Near o Gaussian, Linear, Small, Large ¢l o> cogac mlg 5l iyl
Aal s 4 gl OB e )3 lane 25 e (slp (G5B Cogas oy Al Gl pj e laadd gy @Iy opl
g0ty Sl 1 plS o (glajlas 5 GlBadE (g ol s 4 Jlae 5 50 slp 58 4t (25 S 2
Slas pen gy 5 0ll JlplS 2 2l laald A8 55115 0a (59, GAMMA (5} ;Klos dlugay al1a>
i) a3l 5 dw el goome ;05 (sgm | del Casd 4 (69l LU (oo 4k g 18 oS 5 SIS b 58
5 5 O o 0yble g8y Jlaisl (adls plsis cod (cud Ol 5 o) srddeB Oliee by, I dlolé

..\Jw;d,;)'ﬁjdi‘_;il.egw

éamaob)so LEP R
Y8 g anb Ve ol adhio ol ol @ipeyioghS YAY dgas b iy o oy g s s O ddlaie
O gl Gl osS g al gy VA Clela)l @ dgaze Jlod Byl daslale pl el (85 l5e
B39y bl & oyt g e iyl y g peyte oS 5 g il in ol g0 Jolbis ez aad oS5
5 ) d9diee d9ame s 5y Jlod b e 9 Sl G150l slol & o 5y 5l 5
bl @lipe JB opiman g 03 39) cpdir Jold pliad Ko adate ofga i Jlad (FVFee (e



Y€+ Y ylino € Bylowd Y+ Bygd (g o Syl g SLdl R o yidg s dloxo A g3

Wil
9350 B eeomdyge So dilaie alSod (2l 5> Jew )bl g4y el e 4k bl (150 cnl
S5l S alas glhazod S Sy a0 adlaeyge (ply Cundy (lad (Sl Sl srelcusy gls e
2 alad Sl add cale)d S0 JLE dlod )50 gl slapasls ) g (sl 5 sadlS colad)

DS o 3B (eoapye e oblre £58y Jlaisl padls 5 55l QU (olad bl et 5 oled pasls aiej

&Ll (5 )5l DU (adld 13 g9l DU (lie (2LiS Sl

Golyesy bl (gl o S an b ofiga G dibte (5 0 it &S S g (V) oyled JSS b
A ol Clad aw plgi oo 5 Fja (owpp g 3 g baulyd o pculiel (Gl Ve asl il gy
§ el jl lapise 5 ors St ) 4ol o Jgl odad 8 (aseie (oolatdl gy5) b caslis byl 35 1)l
YoV slaanl 5 g 3yl (g8 8l ojen Cilyeds g b 9> sl 03> )5 398 3B o s A 5 D
sz 5o ol ) ot fadlate Cyf ) Vg (adlate 5b 1) Ve 4l 2y laas b plad ) S pgbody iless Sl
Lolos 45 505 g0 gums (ool b (lyisar ¥ g Ve (sloanl 8,5 oo 518 cunlis Cundy b awd )3 Sass
5591 canliel jloms 5 camlicl Ll 3 ol

el (5591 QU as L ;5 (549l QU ol (2L I
4 bbb cpyiee L5392 (o9l U camslio bl b (B Gl Y 40l jay (Sl pled (V) o)led S5 b
555 o )y Canlie Cundg b 4t 3 bl colue plos u,m aS o)l poladl ¥ g0 ) ghasl & cuiy
I caoliol balyd b atwd 100 9V (2l plac] cond S ysbdy g blpd oy gewoliol glyls 50 ¥ asl
Ored g 8 calial G 4 (gl OU Lalyd dilaio O G @ CSp b CE gie MBS
ol S50 0 6yl b cavlie bl (clyls cdad ¥ g F ) cloasl pa ol @1 0 o Wb asibe



VYo e e g2 38U b Oyble pilys )3 (6 9] O (2l o | (5 lguntend 9 5y

SR on ©ope ) Chye Gy (O bl G & Ialyd asl 350 0 593 b g 39 08 S5
Candy cniitg 25 2lolid |y ygl b caslie lalyd (glls Saio b 93 5 Agyendy dab dw g
CoFSpalgf O o8 (laanl dlugyerd; chad 4 bype (sim 3)50 Ab 0 0 9 ) (slaanl o 4y by
MBS 9V (g )0 C 4 5 Site Chad 93 9 A g ¥ (2l 4 bgje (6dn 3)90 35 00 ) 4l

..)9.3

Slainl 659l OU (ales pad Ll olad Cunsg Y JSS

S (5391 QU (ad i 1> 59l DU (i (2LdS Julos
9 4 G e bailyd Gl (B (Al S e (¥ USS) s sl U aled pas s pelsl
Colus plos L.:).o.» Dy ol jolaidl s 4 F anl ¢ wypdjse (Blo plod lo o 1) Cundy op i At )€
s o By Jlad 5 ot Jlad | (oS sk 1 5 88 0 )5 canlie Camidg b d 5 4l )
S Sy lgsas V90 5 ¥ N sldsl 4 g e caslio kulis hb sle Sod e casliel bl
9V ¥ (Alp 5N g 525 o)Ll Y 4l (655 5o isk Colesyd 9 T a4l (SosS it g AV cdloguend,
S yobas 8,5 o )3 Canlial byl b aod 53 bl colus odes 550 45 Kigd 0 Cgme 3y lgica A
g5 139 awlite bl b clls (IS (6)9] OU adli diej 0 & 4l jpa |V dilaie oy cd)5 4 g5 oo

W el 043D Lij O S Gl



Y€+ Y ylino € Bylowd Y+ Bygd (g o Syl g SLdl R o yidg s dloxo "

S G 9l U (aleg pad L (2L Candg Y JSS

2 S9! QU (ad Lo 1> (59l DU (lime (aLid Julos
S g oolasl eloinl caaie; > oyl OB S 5l A (P USE) ol b ol pasls s
P50 F e ing bl pyie @b o S0 csn (a8 YL G anl o cul ol 5l (Sl osslcwsa
Lolps b iy 0 gl Colue 1 (65568 limecSs anb b awolio ) Lol wing awlie blps ()b o & yglxe
A Al ae o ooy LSS ) dtwanpnds (S (0 9 ¥ o)) anl aw opl (IS ysba .cd )5 o 58 cunlie
Sl plo o 1) dlwsnends 0dgie SO ) Al BOMSp asl (pl 355 05> Dy Curdg Cpye shb £ asl
13 39 orolio Laslyd (gl dilaie 5y )5 55 Ve 4l 35 ye b so Jold |y 5 4l 0dgamme By 5 03l LSt
B i 4 Camd Syt et lulpd gl ol (8 i &5 cudly 18R gl 4l dilaie (3,5 G
el e (Byd (Slg 4 Cans (s pcwliol Cundg sl as B (A sV ¥ ) o8 Blg S )sbas oy
4l g8ie (e oy 50 dibs liome Sygody bl 3l ojes g w3l i 1) diwgmpdds (adcSy (g o]
29V 4l 4y byyyo 55 Cumdy o Faliol b BT 5V (2l o im0 bulpd o iee b A
Lsgie Caxdg b a1 o (655 e gk Byo 5 e )3 canliol Cundy b diwd 3 o] slacuend yi81 a8

285 B



"y e e g2 38U b Oyble pilys )3 (6 9] O (2l o | (5 lguntend 9 5y

Sa9l U (2led (sl (2Uad Cundg €SS

Sie 20 Ll bl Cus oy S 2 Holol el Slapiane derg Cuenl Wi 4 ax] 4 @y L
g b lgd poadyly CMSLe 5 cSpd b Slatns ablie (lp cdis )3 5 oz H5l00 sl g
)15 393 sele Slodl 13 b (6y9) Ob Il clordbaslis g anly poghe 45T D905 Cuaglie g o (2B Sig
Sl e Sy Lis g cilie sla)lid Gle oblg 108k wge bl dw shls Bl sl OB sl il
sl i3 aw Jold joed &5 (g SSr ©opot 55k 5 )L Ul 5 (adplejlesss ol
Lk g cul (69,8 5 (eloizl day (Shls o5 s oo plxil ) placld baly )5 bapluil glg)d 5 ol Ly g collud
Ot 4 dal 32y d ol o2 ST g A |y oo JBlis bl 51 )5 B 05 BBl (6 plts oS 5 ) ol
2 il 5 pasls laldd g 3 28 4 drg o5l U s pd (b G a0 S e ]y Glasd (JS
625l Db SRl Carge aibyy) 2929 pie g anail pllaiay dx g g opglatesiy Sl (slalad oty (s il
$oe o9l S &)1 55 35 e o g Bl les] e )3 QLI (g2 2 Shy 292 5 Lad an ) .ol
03 S S ol glas b 3,58 52 53 (65l Dby 550 3)lge Sl o tnd 5 (w05 S & A il dmy 3
SpSole jhd (oyme 5> 3blie dng & sl yol OB (b (Db g (sytely )3 @y g S5e Olegdge |l
S o

& 745 4ot
Skl 395 Cygo 50 > pmed 4 Siinn B lolusl slronly g Cumen 3b; sl 1515 e e yps e
2 90l dol 1 g oo Jodia |y (il Jlo g Sl ylad LI ggby ©yg0 1 WL ply > dblie sl
25 ol J13,58 5 (93b5 Yl Copanl 1 a8 sl o jpid (6yg) b 00,5 o0 ke oz (sloyred e Cons
o o Caan aizgt o e 45 oliee | (S w5 5 o5 bt |y e S Sl Sl



Y€+ Y ylino € Bylowd Y+ Bygd (g o Syl g SLdl R o yidg s dloxo YA

sl Cilises (glaodgaze 5yl b e lolis Luly ol 3 ol QMo S o Mg 1) K o il
bad Gl (V ad cugad Gl cnl sl (ol Jlpe 90 b 4l ] @ dagi Lol gl 4 Coonl
Candy (V Sl Spgo x4 s o S aihte (Hlyi ) (obaddl g sloa] () opgl U Cunds
sl B35 ale gl U s ls olad STy

(ol g solatl i eadlS) (sl O sny s Izl e gl g @2 Gusly )3 3,87 pasetio @lis Syl Jlges & goly
@ladl gl Qb aipes 3 v 355 et slagasling sl dlal cul Sl pLST jo NS e oy sl
o Vel il oyt Colped bulps b o o an b opga G dilaie (650 S o) (asie gl
cuslie baulpd o9 Dy a5l (ol b dw (g0 B (oyn ©ige 3 9 lalpd p Scalial )l
(dibie 0ye ) ¥ g (adaio Gy ) Vo 4l oty el pla jo WS ygboty 58 pasuiie (s3badl (59l O
o> 5 gl elazal ()5 U alpoj 10 285 o B Calie Cundg L diod 53 SagS aiz o gl oty
F o0 claanl ey blus oy 139 (6l OF cavlio bl b b gLl ¥ asl jpar sl ples
Opcaliol (gLl 35 ¥ a4l 05,5 e 8 cawlie iy b atwd 5 bl colue plo Ly, & 5y olazs]
@S b el plgige W8y oo )8 cusliol Ll L aod 3 5V (g plac] Cunnd (IS joboas g Ll
g w3 e L5 2l S gyl b die) 53 391 S el Caous &y (6] O Lyl dilaie o Caous
45 4l i pdyge (2o pled e )3 |y Cumdy Cp it e ()8 (2 4 S st lailpd Db (S
oSSy lasa N 50 9 ¥ N laanl 4 g o canlio kulpd gl (Slg 5 51 g 0ol olaisl s
9V ¥ (219 R g 508 o)UY anl (655 50 i Colidd 9 T anl Sl (Se S S 9 A Y clwgnena
85 o 4B Canliol Lol s b atod )0 gl Colus sdas jido &5 Kgd 0 gmxe (Sl lgied A

e apb & amd e ol @l gl OB ales pasls (lad (Sl Cundg lmgl ped Jlpe 4 sl
Lol 33y ammolio Laslyis (sl of ygloe 13 35 0 o ¥ (o5 a9y baslyd el o 5550 9 gt a3 YL
2L dw opl JS)5bar 8,5 o )5 Calio Lol b ad 53 bl ol 51 (5508”1 b b duglia
Ol D 0je Dg Cundg p it s £ Al ) Al an e oo LSS ) dwgupads (a8 (A 5 ¥ )
Joli 1y 5 sl odgiome Byo g 03l LSiis oy plo o 1) dlogmendy odgiome Sy ) anl M5 asl
Srd Pl & Cand Gcwlel Cundy Gl ux B(A 9 VX Y) 0)8 (2le IS)sba uitren 298 0
bl I ygots gl 536 o0jg g W3l S5 |y gty aBSsy (2l onl ) plaSgun 0,

P g

ol 43185 Jlo ol lie gl ¢ s ssings Ll 4 Ly

&b

e §3 P 3,509; 2 3T b b @0l il )3 gy e (Sl a5y (YAY) el 160 K> asnl]
NOYNEE (YY) STy oz s p0d (s aptoline 5 Ll 4y puis

asdllac) 35 by 5o (oo wlelazs] 6)91 by (log (WWAR) el 5 lewkis g s dasto 03] g yay €508 (g0



4 e e g2 38U b Oyble pilys )3 (6 9] O (2l o | (5 lguntend 9 5y

VAN (FQ) )P claoro islo] i puiti (Anagy) g 53505 ¢ sl (sl pos 263,90
MAY=Y & (VW oo liblo g Lélss dy i (jlgal pauds 03gm 48 <l
SV (SY) ) hiio i (05 539y 59l OB (652,400 5)

(58] i M sl 3)50) e 53] 2S00y b 256 93 Slapted p3 b Sl Coprde (WYAA) o hoty
gl Glyer Al oSy gy (plao Sgns ploinl) & s 1B Siyaelin 5 Wl pans g8 dl,

i (el o adlland,go dilais) (60 Syl U slaadlo (bl g (g (VYRR) ST sl g ST olugyl
AY=I e (V) (o olo sl oldss Ollbo

hb cldlbs 4y i g s 6)5] U parde 0 (gy9y0 (VWAA) L3y cs o 9 315 a0 ybidosms o0 yS < puld 00l Cpous
PANA Y)Y s slosiogy 5 o

50 53268 539 S slailyn o (YY) sl ol Sl 5 e sl oo i ighydacnn sy
N V=YD (YA oo colelllas g Ldsn s s (olislo,S 1o S 16050

);‘); o Lf)‘@(“" &EL& ‘_5)91 ul) L)‘)‘“’ LS"L))‘ 9 u.u?bw) .(\YIQA) .w.wlﬁ s._\».o.b)ﬁ 9 D).u.o s‘_SJL 539)4(9 f)l)).e(w sd.\Jb
NN V)V g bdpin Lzwo jlbl dewrsi 4y i (o9l 1 153)90 dalllan) (e (Sl

63,90 aalllao) 35 plp )3 s ed ogl U (b oo (VF+) e po e Sllabs 5 e (olygaie f ks S 2l
A=W O)F ool pged dloeo (G105 e Sy addaie

14 d)-@:“’ @19> JEl d)ai ub rv.ml.o.o 9 LD:D)SQ.” s)l.ql ) (“ﬂ‘\\c) Ml 99 ‘_g:‘).’x.‘) 9 ).w] cLu upUa.wa fLé)J.o.Dbo ‘L;{Lé)
S plos Lol duwogo o <j3lpiSS 5 pole 43 gy (Mol phiSS lyl e gl 2 45T

2 AL b U il 53 (sl b g i lu ) (IYAY) L et 6y 9 (o s 5ms o ¢ Sgund 031 Lo,
2 lad olos i (s dgpls g g plS dlS dede (6)550,8 Liges Gblie adllaedge dibaie) M
M=ND (V) Lol s dhoeo oIS o aliS douis 54, 3690 dslllae WM il jd (g0 J8

b lag s (ol (Vo) ] pad (g8 35 oluedd o (dlaiae ol 0 (sdodre § Jedoto ((£5gpd x> ((Samw
A-FY (¥) o rwuﬁg[o[} Syl dypuiii ( phiio > g Olblj o o 16350 adlllas) (g5y0 (gl ppc ‘5)5]

s FANP - Juo jl oslisal b s il 0 oty (2l (sloizl copgl @b e (b)) (0YRA) o i
Y=Y (V)M (oo cliblbro g Lb]dn (o)l )l s dS5D)la i 16090 dslllas) WASPAS

Glible ply 50 oled wab MY adkio 6)91 b byl (VFY) dlgrseste (el 5 denl (Sangh By ¢ olionls
AA-NYE (V)Y o Lo (i ydoliy g Léldn dp i o ollyas SleMbl i 10 (556 plgs | oalaiwl b Jai>e

() laro i (S0 oo 5 (S008I s Jo @yl 1o b (6r9l B (ITAY) w0 g0 Sl g dlos (0l
A=Y c(\)’ :u.w[u.u

2 (ke 6)5] b slanl gl jadls olad Jdow (WWAY) Lo jdesms dain) g dosro ( 2SS 13a] ¢ oo (g luileS
FA-AD (V)2 s ppd oloin] (gl dypuiii . )lo)S o S5 ) sblie

Moo (60590 ddlllas) ylyas (6 yped sl jo 6)91 b aow — a8 asls o (W) L e i SO

il SRS 55l OB Sl o Jro )] slisly )3 (Bl6 R w92 g Jlod Sl < o0



Y€+ Y ylino € Bylowd Y+ Bygd (g o Syl g SLdl R o yidg s dloxo VY.

SPASAY (V)4 o cldlaco 45 oliyy) Lilyis
AV (T o oo 2 i
Zd))’o 4194» Lg)'e(“’ L5)9T ul) Lglﬁsd.nj;o ‘_S.J.Jlf— u%l.\a.e JJ}U 9 W (\VC\A) .D)Lw cd.\)s dl}:.wl uil“o) 9 Ve W} cu_i.Lo
A=Y (VA o oo Colellao g Lilyin 4 i oks) s
i (VA Bg,S) o yeed 0a0] (5500400 5 Cupde S0 S5l U porde -(WWAR) ylael codly (oaljT g UsS o2l e
i Lo jaes o] e el sglell agole oted ol B L(VWOP) oy gm0 9 (Bdame (oligd 68 (lagenel
N OWY (V)P olul b dlzeo . oo
b ol eSS Sy ailaie 5> (oo gyl 5 ol Bl (saaing (IYAY) gy i 5 be) Fobo (55055

Refrences

Ahmadi, G., Pour Hasan Aadeh, M. H., & Soleimannezhad, A. (2020). An Analysis of the
Resilience of Urban Communities to Earthquakes (A Case Study of the Cities of Ardebil,
Tabriz and Urmia). Environment Planning, 13(49), 109-134. [In Persian].

Amanpoor, S., Hosseini Amini, H., & Ebadi, H. (2019). Explaining Strategic Crisis
Management with Urban Resilience Approach (Case Study: The Worn-out Texture of Ahvaz
City). Journal of Geography and Environmental Hazards, 8(2), 183-209. [In Persian].

Armas, I., & Gavris, A. (2016). Census-based social vulnerability assessment for Bucharest.
International Conference — Environment at a Crossroads: SMART approaches for a
sustainable future.

Bahmaee, H. (2019). Flood crisis management in twin cities with an urban resilience approach
(case study: Ahvaz metropolis). Doctoral dissertation in geography and urban planning,
under the guidance of Masoud Safaipour, Shahid Chamran University of Ahvaz. [In Persian].

Bahrami, F., Alehashemi, A., & Motedayen, H. (2019). Urban Rivers and Resilience Thinking
in the Face of Flood Disturbance, The Resilience Planning of the Kan River. Mamzar,
11(47), 60-73. [In Persian].

Bergstrand, K., Mayer, B., Brumback, B., & Zhang, Y. (2015). Assessing the Relationship
between Social Vulnerability and Community Resilience to Hazards. Social Indicators
Research, 122(2), 391-4009.

Bertilsson, L., Wiklund, K., de Moura Tebaldi, I., Rezende, O. M., Verol, A. P., & Miguez, M.
G. (2019). Urban flood resilience — A multi-criteria index to integrate flood resilience into
urban planning. Journal of Hydrology, 573, 970-982.

Bozza, A., Asprone, D., & Fabbrocino, F. (2017). Urban Resilience: A Civil Engineering
Perspective. Sustainability, 9(1), 1-17.

Chardoosayi, A., & llanloo, M. (2020). Investigating and evaluating the urban resilience
components (Case Study: Mahshahr City). Geographical Studies of Coastal Areas, 1(2), 93-
110. [In Persian].

Chen, Y., Su, X., & Zhou, Q. (2021). Study on the Spatiotemporal Evolution and Influencing
Factors of Urban Resilience in the Yellow River Basin. International Journal of
Environmental Research and Public Health, 18(19), 1-20.



" e e g2 38U b Oyble pilys )3 (6 9] O (2l o | (5 lguntend 9 5y

Cui, P, Ju, X,, Liu, Y., & Li, D. (2022). Predicting and improving the waterlogging resilience
of urban communities in China—A case study of Nanjing. Buildings, 115(2), 1-21.

Ebrahimi Dehkordi, A. (2018). Evaluation of the level of preparedness of Royan city against
natural disasters with emphasis on the urban resilience approach. Geography and urban
planning of Zagros landscape, 10(37), 153-166. [In Persian].

Gao, M., Wang, Z.; & Yang, H. (2022). Review of Urban Flood Resilience: Insights from
Scientometric and Systematic Analysis. International Journal of Environmental Research
and Public Health, 19(14), 1-19.

Ghaem Maghami, V., Nohegar, A., & Amiri, M. J. (2022). Evaluation of the resilience of
district 20 of Tehran metropolitan region (TMR) against environmental hazards using fuzzy
functions in GIS Software. Geography and Urban Planing, 33(2), 99-126. [In Persian].

Heydarifar, M.R., Hosseini Siyah Goli, M., & Solymanirad, E. (2018). Measuring the
components of urban resilience, a case study: Kermanshah metropolis. Geography and
Environmental Studies, 7(28), 107-125. [In Persian].

Hossein Zadeh Dalir, K., Mohammadian, M., & Sardari, R. (2019). An overview of the concept
of urban resilience. Urban Design Studies and Urban Research, 2(6), 69-78. [In Persian].
Huang, J., Su, F., & Zhang, P. (2015). Measuring social vulnerability to natural hazards in

Beijing-Tianjin-Hebei Region, China. Chinese Geographical Science, 25(4), 472-485.

Kamandari, M., Ajza Shokohi, M., & Rahnama, M. (2018). Spatial analysis of social indicators
resilience of urban areas in four districts of the Kerman city. Journal of Urban Social
Geography, 5(2), 69-85. [In Persian].

Ketabchi, E., & Rasee Pour, M. (2018). Urban resilience: presenting a conceptual model of
urban planning and management. Architecture Journal, 1(1), 1-10. [In Persian].

Khaledi, S., Ghahroudi Tali, M., & Farahmand, G. (2019). Measuring and Evaluating the
Resilience of Urban Areas against Urban Flooding (Case Study: Urmia City). Sustainable
Development & Geographic Environment, 2(3), 169-182. [In Persian].

Koks, E. E., Jongman, B., Husby, T. G., & Botzen, W. J. W. (2015). Combining hazard,
exposure and social vulnerability to provide lessons for flood risk management.
Environmental Science and Policy, 47, 42-52.

Langarneshin, A., Arghan, A., & Karkehabadi, Z. (2019). Measurement of Environmental
physical indicators of resilience In Urban Texture of Tehran (Case study: Tajrish, Jenatabad,
Ferdowsi, Tehran) In order to provide a native model for resilient macro-cities in Iran.
Geography (Regional Planning), 9(2), 669-693. [In Persian].

Lee, Y.-J. (2014). Social vulnerability indicators as a sustainable planning tool. Environmental
Impact Assessment Review, 44, 31-42.

Liu, X., Li, S., Xu, X., & Luo, J. (2021). Integrated natural disasters urban resilience evaluation:
the case of China. Natural Hazards, 107, 2015-2122.

Maleki, S., & Rezaee Eshaghvandi, S. (2019). Spatial measurement and analysis of urban
resilience components (Case Study: Izeh city). Geography and Environmental Studies, 8(31),
17-32. [In Persian].

Mansur, A. V., Brondizio, E. S., Roy, S., Hetrick, S., Vogt, N. D., & Newton, A. (2016). An
assessment of urban vulnerability in the Amazon Delta and Estuary: a multi-criterion index
of flood exposure, socio-economic conditions and infrastructure. Sustainability Science,
11(4), 625-643.

Mehrdanesh, G., & Azadi Zadeh, N. (2020). The concept of urban resilience, management and
future planning of cities (Corona 19). Geography and Human Relationships, 3(1), 132-161.
[In Persian].

Moreau, M. M., & Ménascé, D. (2018). Urban resilience: Introducing this issue and



Y€+ Y ylino € Bylowd Y+ Bygd (g o Syl g SLdl R o yidg s dloxo ywy

summarizing the discussions. Field Actions Science Reports, 18(5), 6-11.

Motaki, Z., & Movaghar, F. (2020). A Theoretical Framework for Place-Based Resilience to
Disaster Case Study: Tajrish Flood 1987, Tehran, Iran. Emergency Management, 8(2), 61-
75. [In Persian].

Namjooyan, F., Razavian, M., & Sarvar, R. (2017). Urban resilience, the frame work for urban
future management. Territory, 14(55), 81-95. [In Persian].

Nasrolahi niya, A., Moomeni, M., Saberi, H., & Ahmadi, F. (2021). Evaluation of Resilience
and its Components against Natural Hazards Case Study: Ilam City. Journal of Sustainable
City, 4(1), 105-123 [In Persian].

Norouzi Tiula, R., & Binai, Y. (2018). Vulnerability mapping of Tehran metropolitan area using
a hybrid model FUZZY_AHP. Researches in Earth Sciences, 9(3), 35-50. [In Persian].

Pandey, R., & Bardsley, D. K. (2015). Social-ecological vulnerability to climate change in the
Nepali Himalaya. Applied Geography, 64, 74-86.

Rajaei, S. A., Mansourian, H., & Soltani, M. (2021). Spatial analysis of urban resilience against
earthquakes Case study: Region 1 of Tehran. Journal of Sustainable City, 4(1), 1-13. [In
Persian].

Ramezanzadeh Lasboei, M., Asgari, A., & Badri, S. A. (2014). Infrastructures and Resiliency to
Natural Disasters with Emphasis on Flood the Case: Typical Tourism Regions in North of
Iran (Cheshmekile & Sardabrud). Spatial Analysis of Environmental Hazards, 1(1), 35-52.
[In Persian].

Rezaee, M. R., Bastaminia, A., & Fakhraee Pour, O. (2015). Examining the dimensions,
approaches and concepts of resilience in urban communities with an emphasis on natural
disasters. The first international Conference of Research in Science and Technology, the
Saramad Hamayesh Karin institute. [In Persian].

Ribeiro, G., & Goncalves, L (2019). Urban resilience: A conceptual framework. Sustainable
Cities and Society, 50, 1-41.

Saeedi, J., Firoozi, M.A., Mohammadi Dehcheshmeh, M., & Shamsaei Zafarghandi, F. (2021).
Development of resilience scenarios for border cities (case study: Abadan and Khorramshahr
cities). Space Planning and Preparation, 25(4), 1-43. [In Persian].

Santos Ferreira, C. S., Potoc¢ki, K., Kapovi¢-Solomun, M., & Kalantari, Z. (2020). Nature-based
solutions for flood mitigation and resilience in urban areas. In: Santos Ferreira, C.S.,
Kalantari, Z., Hartmann, T., Pereira, P. (eds) Nature-Based Solutions for Flood Mitigation.
The Handbook of Environmental Chemistry, vol 107. Springer, Cham.

Sharifinia, Z. (2019). Assessing the social resilience of rural areas against flooding using FANP
and WASPAS models (Case study: Chardange district of Sari county). Journal of Geography
and Environmental Hazards, 8(2), 1-26. [In Persian].

Siagian, T. H., Purhadi, P., Suhartono, S., & Ritonga, H. (2014). Social vulnerability to natural
hazards in Indonesia: Driving factors and policy implications. Natural Hazards, 70(2),
1603-1617.

Su, S., Pi, J.,, Wan, C,, Li, H.,, Xiao, R., & Li, B. (2015). Categorizing social vulnerability
patterns in Chinese coastal cities. Ocean and Coastal Management, 116, 1-8.

UN Habitat, (2022). Centering People in Smart Cities. Retrived from:
https://unhabitat.org/programme/legacy/people-centered-smart-cities/centering-people-in-smart-cities

Woodruff, S., Bowman, A., Hannibal, B., Sansom, G., & Portney, K. (2021). Urban resilience:
Analyzing the policies of U.S. cities. Cities, 10(115), 1-21.

Wu, C.-C., Jhan, H.-T., Ting, K.-H., Tsai, H.-C., Lee, M.-T., Hsu, T.-W., & Liu, W.-H. (2016).
Application of Social Vulnerability Indicators to Climate Change for the Southwest Coastal
Areas of Taiwan. Sustainability, 8(12), 1-18.


https://unhabitat.org/programme/legacy/people-centered-smart-cities/centering-people-in-smart-cities

"y e e g2 38U b Oyble pilys )3 (6 9] O (2l o | (5 lguntend 9 5y

Zayyari, K., Ebrahimipoor, M., Pourjafar, M. R., & salehi, E. (2020). Explaining Strategies for
Increasing Physical Resilience against Flood Case Study: Cheshmeh Kile River, Tonekabon
River. Journal of Sustainable City, 3(1), 89-105. [In Persian].



