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Since the emergence of the concept of urban resilience, this concept has mostly been concerned
with urban planning, and resilient urban design approaches have been a less developed field. The
current research is of applied type and uses descriptive-analytical methods. This research deals with
urban resilience in urban design and focuses on how urban forms affect urban resilience against
floods and inundation. In this regard, indicators for evaluating the resilience of urban forms against
floods and urban runoff have been explained and these indicators have been measured and
evaluated within the scope of the study area of Noor City at the level of neighborhoods and urban
blocks to determine the level of resilience of each of them, that should be determined from the
research indicators at the level of urban cells. The TOPSIS technique was used for data analysis.
The results show that the study area of Noor City is in an unfavorable situation regarding resilience.
Based on the evaluation done at the block level, the results indicated that 27.7 hectares of the study
area have very low resilience, 62.6 hectares have low resilience, 48.4 hectares have medium
resilience, 53 hectares have high resilience, and 16.8 hectares have very resilience. The largest area
is related to the low resilience level with 62.6 hectares. In total, 90.3 hectares of the study area have
low and very low resilience, which is about 43% of the total studied area.

Cite this article: Akbari Zarin, Z., Ghalehnoee, M., Mokhtarzadeh, S. (2024). Evaluation of the Effective Indicators on the
Resilience of Urban Form and Space with an Emphasis on Flood and Surface Runoff (Case Study: Noor City,
Mazandaran Province). Journal of Environmental Studies, 49 (4), 401- 420.
DOI: http//doi.org/10.22059/JES.2023.358500.1008405

C s

© The Author(s).

Publisher: University of Tehran Press.

DOI: http//doi.org/10.22059/JES.2023.358500.1008405



http://www.jes.ut.ac.ir/
mailto:m.ghalehnoee@aui.ac.ir
mailto:m.ghalehnoee@aui.ac.ir
mailto:mokhtarzadeh.safoora@gmail.com
https://doi.org/10.22059/jes.2023.358500.1008405
https://doi.org/10.22059/jes.2023.358500.1008405
mailto:https://orcid.org/0000-0003-4399-4669
https://orcid.org/0000-0003-4213-2979
https://orcid.org/0000-0001-5547-1932

Journal of Environmental Studies Vol. 49, No .4, Winter 2024 402

Extended Summary

Introduction

In recent years, northern cities in Iran have repeatedly faced heavy rains, which resulted in floods and overflowing of
rivers. Preventive measures are taken for natural disasters. The coastal city of Noor in Mazandaran Province (Iran) has
been affected by factors such as physical development in agricultural land, and these physical developments are almost
unregulated. The mentioned factors, along with the lack of appropriate green and open spaces in this city, show that it
needs measures to reduce concerns about the severity of damage caused by this natural disaster. The main goal of this
research is to evaluate the central area of Noor using resilience indicators of urban form against flood and surface runoff.
Flood resilience is reflected in flood adaptation, flood evacuation, and changing urban landscape functions to
accommodate floods. Urban form refers to the size, shape, and configuration of an urban area or its parts in different
scales. Resilient urban form is then the degree to which it can absorb shocks, facilitate rapid recovery after disasters and
increase the adaptive capacity of the urban system. This research conducted in mesoscale, and the elements of the urban
form are explained and their relationship with resilience is expressed. The important elements in the mentioned scale are
neighborhood shape and design, neighborhood density, land use mix, size and arrangement of parts and blocks, design
and structure of streets and size, and shape and pattern of distribution of open spaces.

Materials and methods

As applied research, this paper investigates on physical and functional factors, and the dominant method of research is
quantitative. This research elaborates the indicators to evaluate the resilience of urban form in mesoscale. Considering
the urban blocks as the unit of measurement, the collected data, made it possible to compare different blocks constituting
the study area. These indicators are related to the ratio of connected nodes, density of intersections, permeability of
surfaces, and variety of public spaces were investigated at the neighborhood scale, and their results were applied at the
block level. All indicators were measured using GIS and Excel. The research uses TOPSIS technique to examine positive
and negative quantitative indicators. In total, seven neighborhoods and 170 blocks were analyzed in three urban contexts:
old, middle, and new. The intersection density, the ratio of connected nodes, the number of public space types, and the
percentage of permeable surfaces indicators were elaborated at the neighborhood level and the rest of the indicators were
elaborated at the block level. Five levels of resilience were considered and applied at the neighborhood or block level.

Discussion of results

Based on the survey conducted at the block level, the results indicated that 27.7 hectares of the study area have very low
resilience, 62.6 hectares have low resilience, 48.4 hectares have medium resilience, 53 hectares have high resilience, and
16.8 hectares have very high resilience. The largest area is related to the low resilience level with 62.6 hectares. 46% of
the area of the old tissue has very low resilience or low resilience. This ratio is 43% for the middle tissue and 24% for the
new tissue. Also, of the total areas with very low and low resilience, 37% belong to the old tissue, 60% to the middle
tissue, and 3% to the new tissue. According to the statistics, the conditions of the new tissue in terms of resilience are
more favorable than the old and middle tissues. Attrition, low permeability, and greater proximity to the river are the
reasons for the lower level of resilience in these two tissues. In total, 90.3 hectares of the study area have low and very
low resilience, which is about 43% of the total studied area.

Conclusions

The role of urban form is important to increase the resilience against floods and surface runoff. As evaluated in this
research, different types of urban fabrics have different levels of resilience according to the elaborated indicators. In the
studied area adjacent to the Caspian Sea and local rivers in Noor (Mazandaran, Iran), as the case study, the resilience in
new development areas is higher than middle and old ones, rather linked to building materials and techniques in
architecture, and the standards of planning and design specially in street networks which help a better water evacuation
and drainage. The urban blocks characteristics also have determinant role dependent of its localization; where if it is
situated alongside the rivers, less permeability is more convergent to the resilience against floods and runoffs because it
plays the role of the barrier .



1P ol ¢F oyl (FR 0490

Journal Homepage: http://Jes.ut.ac.ir University of Tehran Press
SSaig I Ll YYFA —FAYY 1Y —APY+ > Ll

o SBObg) g Jow 2 WG 1) (5 300 L 905 539T Rl 2 Yigw S ASLI S !
(s 3bo Qlawt 590 o 39 3 8 90)
ol e 1 jghie 17 195 axlB 3900 25 (8 T it
z_akbari1993@yah00.com :aebll, ¢yl ¢ ylodo! ¢ yloduol yimn oKl (g 5lo o g (5 slome 04K (g jlus yocid 09,5 )

m.ghalehnoee@aui.ac.ir :aebll, « )yl <ol ¢ ¢ loduol yim slEily ¢ gl s 5 (5 loro 0aSiN (g5l o 09,5 .Y
mokhtarzadeh.safoora@gmail.com :aebll ¢l c ool g i (g (2l Jlo (b390] dumsge ¢ g3l yed 5 (6 loxe 01Kl ¢ g5y 09,5 Y

oS> Ao SN

£

byl GialS gd5e 2 350 il e (b g (si0aln 0je 3 L (gl oy, 3 (sla b kgl Ao e o5
el o9l 0loj J| o gl porde ol 0315 Sy gl sl )3 55l Gl slaal
sl 4By draogi oS alpo) Sy gl (6865 (Al sB,Sg) 9 sl il g b Siryaeln L
2 SRS Gl 4y sl 03, ool Ll — ioss claby, 3l g Sl )8 55 51 &S 53l gy
o 45l il 3 6065 gl 2 st sl B 5 oyt Ghmg3s Bam 330y 0 b ()b 05>
sl 005 (s g8l ) il )3 S ed slop B el 6pslol 2l sl ole el Wl (SB,ST
SrSsl g OMore b o o sl ol j1\8 155 1o 53 S YV Carwg 4 inbuno o addllas (g0d90500
S g sl o sl 51 Sopn (gpslol lie b a5 )15 o )50 adlllae (o394
5 S VIV S 35 ] 5 S gl A8 ot gl (S5 5 Ml ot (gl 39 yasedo o lgas
S OF clawgio (6ol 1S FAF ¢l (6y5loli ;b8 SV/F (b sl (ol l slls adllan (godgime ¢ oo iy s (sl
EYE L ol gl aw 4 bgiye colus oy gt 323 YU s 5906 S VFIA 9 YU (6)glcl 8 e ol (ol (Al o
3l o) ¥Y g 48 W5l ol Sl 5 b (6)glol addlas odgae ISR /Y foesme y .l HiSa s

VY[ VIYY 1655050 &,
VoV AIYY i g dy Ba,U
VY AIVA 5 W) & ,U

el oy )90 JS colne

Sobly; 5 Jew 2 4SH b syed slad 5 p 3 yglb e slopasls (i)l (VF4Y) g @aljylisee tosamme ¢ g5 aald toss )i 55T 3 Lan!

Fo) =FYe (FIFR owliblasre 4 i (Glhajle il (g5 5o 1 2o % 3y90) (Prbaw
DOI: http//doi.org/10.22059/JES.2023.358500.1008405
DOR: 20.1001.1.10258620.1402.49.4.1.7

)
DOI: http//doi.org/10.22059/JES.2023.358500.1008405

.Olf.—\;m;{?} © 'OI)'QJ oKishy Q‘)U;IJI ).wb

Al o pom 0diwngi 0ygline 5 pgd odiwngi (pleidl) 4 lptol e oKidls 4o gl edian g o)l it )5 aels L 5l ai8 Sy dlie ol *


http://jes.ut.ac.ir/
mailto:m.ghalehnoee@aui.ac.ir
mailto:m.ghalehnoee@aui.ac.ir
z_akbari1993@yahoo.com
https://doi.org/10.22059/jes.2023.358500.1008405
https://dorl.net/dor/20.1001.1.10258620.1402.49.4.1.7
https://doi.org/10.22059/jes.2023.358500.1008405

VPY Gloz oplads g 9 M2 0999 (sl o 4y puiid F.f

donio .
P b eyl dals ol i) g Jle (b g cunl o8l Cliss 5 Gllug gols | diged 90 JluSis 5 oMew sla )b
8k Lghbwi dilddgy b oy g L] Jaw sla S5l o 039 Laailsdg, sl o Juw Cj Soloy a5 039 (60L (slo o
)‘I Lm).e‘w 30 ol LSLMJ-Q{. N gud 0 Lmuf%ﬂ )L.;';:.;I cel 9 6390 42.-13.0 8> JSMQ b |) me;dh»).l)' 01 (G pheid scal 4
holgel g o JymS B (515 )3l )83l b g s (JiS LB oMo SISl aes B iy Lol ol
S 31355 odee LY 5l asledg, woy> cole)y pas 5 odldl Sl i 45 Conl odol QA Jlos j3 0315 &y (sl o I €la JSin ylojlus
aloz 5l o)l 3590 93 45 Conl dtwgn 989 4 Juw 3590 WA 5 5988 bli 1305 10 ¢ Jlo (e 53 e g lodg Jlo ol 5
OFF+ A ) oy M (o 50 yauiS lyou Co e dliw I & 4 500 (6)155 0 lodgy ansdS Jlo ¥ gl fuw o5, 500
losls 4 g ons Caml 13,5 5l 52V aiun (5lojl g Cuoyo diojls dnlg Jia Vel i g o y5S oliwg, 9 (6 g
Jad jd S Wud ol yd lapes) amile (godsy 51 5L &S olo dye (M .l 005 3)lg Gyl jauiS yulpw > Slgly8
S 292 Al ol 3 wSlg e fuw cpl &S cunl s 133050 ol el 4LilIS b 4 (039800 g aibbils (o3b; Dl
55 )8 ealisl 3,90 59S” ol Gl )3 5 0,80 Lol ul oY (slacS iy aloul L g Nsd @l e hrainj slacl 4B
Jsl 5 o3l siboss Gl s bl s nmsi Gspon Sl b it dla, oo S5 5 g8y Gl
2,00 4505 ela )8 Elgil b ISin b g (6559LiS o)) g Slel ar &ilye Cysej (6 yylS psi g b o 4 yod  ddaw (slac]
939 b (Namjooyan et all 2016) w94 o 45lKSl 01330 (6 plscuml § Ky (0l wolgs 303 5 Liw b Jgeme yob 4
5 085 I 5 ) & s o JoIS b 2 13 (ol (sloaely oS5l b b il > S Slolidl 5
U ladely Lials Guaa b ais 5,59, ) g0 dalgd S8 UM ply 5 (S5 (6y9lol g cnglio yiol38l 4 oo cub )l
Cuoglio Lyl )3 4 Conl (glansly oIl dsly iy pi pliy sl d2g5 3)50 oS58 5 gl ()5l a5 |
e yes ey ol 4 .(Ramezanzadeh etal., 2014) s> o ialS |y o ladoly da s b o )85l ,iSa, 5l g ausly (¢ i
Sharifi and Yamagata, ) uiS” eslasl 245 ool slacd b 5l b o jlase Slea @lpss b apalae ;5 (g5 5 Ol sl
555k o (2bigt 2 lgicee o SRy cunise S5 4 et BByt 5 o ol )3 e s o8 a5 > 1 (2018
Sud pyd > aslie &5 0,8 Yatwl s le e 0,105 s )»b S e s 5 (olaidl — cloinl i des C)T
0> plsl 54 50l st Jai 51 1) albcdriy Gliice of Gub 5l & 28 435l )5 )l Glsie 4wl s
Sl 4 oy (639l 4 ) (gl &S 39 o 0313 Fuwl iwp oyl 4yl imgd ,> (Sharifi and Yamagata, 2018)
bl 018 (e Glapadlis olul 3 G Pl )9 0 bt g Sl (3550 CL g5 dw &S cpl g cunl Sl IS )8
3l e 6 pYL (gl

Juw EB9 12 59 S 8% $39Tb A
)5 e iue bl (503 Slos 5 o)kl o5 g bl Gobo 5 Ll 5 L 5 dBse 4 (psibojludgs 5 ()55
Wy ady ot el wlg o oS Wl o Sludl g IS cladilobo 51 oL clais 1y ol (oyglol cayyas p3 (Vo oY) Sools

1. UNDRR



Fe0 OlolKa2 5 32 15 G it j /g w0 ST b 4 (5LGS 9 905 (509U o g0 (sloaslis b jy)

Ailed H35 CweMo 4 ol 5l g 9 03,5 o pe (ol yu plEin

buogs 365,55 Joo j) (sl (06 (615l 4 wlodgad ol (V-7 oylSan 5 (501 (6506 55l poie L b o
(& PR d)gi‘.gb’» (VorA) ohlSar g 8 o500 jl .«g;wLm.:.ﬂ)é g bylidle 5l guis dcgazme )0 dume asibojle | L8 b g
5 Sk (Ul ol b0 iy o] 5l e e Siloil 5 gl Sl B GBS 4 (5SSl i e Slapin Ul
(Meerow et al., 2016) «xS' oo Jupws |, LU b ysel JUS g )l yon il 31 Gl g 3945 o ol | tansr 515 L)

S dgiige oditel o Sy Copde gdiej 0 sl 350y olie 4 b Suglol prie 3 sl
6ol porie S o Bymo 1S o 55 )3 Ll 53 (Soll g 0 gipaling 3 ) i g o e 45T, alacsl
sloayaly > G Si5 ol )3 a8 el 03] 3929 4 (s (Slally, g Jows oS o pte )3 1, b Sl oglite 2B (508
SRS ALl g hyteln o b Gb)lal) sl dog )00 )l g (et by (2123,S0g) 2 3505 L le L drpls
gl 3l gl |y o i cnl g A8 e g i 1) COL 1 Ol g (s ped S0 g damgs sl g UGl g by
(ool yis o BV 4 Aol oanl )50 53 (lisebl pas g b (U Sy, Gl s Y55 L abaly 5> lnadads
(Tabibian & Rezapour, 2016) .Cusl 6 s g (golaidl 35S,

o 2152 33 59T 0 5 0 210 -
b lasye sl3)Sogy 9 e s3200aby slaaiua; oIS ol g ol atdls )89 m (M ol b el (0 (59l pogia
415,51y 4o 350 yiaS Gl ol (6 pped (Db plan & ()5l porie 4 35 s (13 )i, A 13 205 o 2 2 Ly
gl daplls gmen (JBen 5 b slaldd n ol (ol g9dse 3 pglel psrie «spd b b dal) o ol
O g s (te 18U (g yeed Bblie yuin (6)slol ) Wilgi e YL CudS )yl yss p Sen slalad sl S jete dacSb
Al Gglol W asecin cuslie glacdlop; 4 ks Oew b aalse (lp 45 olad 3y90 55 S bl cogee

(Kekovic & 39"";;" u‘y& U] )g‘)g 2 LS)'Q(“" )Jam )J.oL_c dﬁ.bdlb;ul 9 uU9) o c\.J?o ‘uT lJ d)w » ‘;(Jaa» dl.tbuus)
Antonic, 2018)

23Tl sy e N-Y
5 JSB cojluil 4y (g0 p 8 (IS iy S ol 2 D900 4 4 b S 0B o Sy oS (sl € o0 p B I
ot ol il g i g )tk IS S0 (SigSe 3 el Gizmen ) o)Ll ol 1 ala it b s ped ding S sy
olide Ul Ologe g Sleidlo gllas foomen (63)5e 9 (Joxe (oo Sl st o3 0aimd JSis polie: cplpliy )15 0438y
rolis 0 )b IS gk 4y (Zivkovie, 2019) 5,5 oo 2 3 1) ol b plosz 5 QUL £ (ol 45 dax I 555
Vs polic 02,5 1 Wy g 039 (S0 3 3l bl ain K Sl (wlidie 23S o 2 0 55 |y oS5 Cgmen (0S8
e lo i Jold wwd iy ) it BB (b pyb polis ol S ladl b g abe U (650 Ssl g Ll (pleis Lo
(Dempsey et al., 2010) ol (canains bl 1515 o ledlo cladieS ad slods o) 6 2)5 b g ol &y bgyyo
ol ol 0y e S5 o 1) el (2ligy 4 Slodged @) (g0l p 8 polis I (6 Tpel> (ganall (Y1R) BBLL 5 ()5
ool o ol polie ol 10 51 08 i 5,5 5 Glio (M Jold oliie atad w4 Gl |y (s 0ed p 8 polis gaail
ol 4365 oy
(081 5 03,t8) dmwogi (35S o3Il ¢ polido 550 abudus oman (] Lol yuolis 5 50 IS 5o ol o (M5 olido —il
P9 (b slaie b blS)l g gaaigs a3 g Jiline g 3]3l STy (o5



VPY Gloz oplads g 9 M2 0999 (sl o 4y puiid \iig

sl bl g 5l slalad (laislo Cliad daSgh wbre Gy (S8 5 il p o g (8 & Sla polide —0

5 03 cpmoj slS bS] ST calino IS 2o g JSi5 yommad (60)lgo ol Lol ol 15 pte csladeis 5 yuolic
D90 00 b slaliad (ST (oS g JSb wojluil g laplls Jlisbs 5 (b dacSoly 5 labad lor

SR Py S o )] |y iy ol €Glol s ) 51 Kyl g ol ) iyl b Billa (Y0NA) iy

5 a5l oLl 1y @olgs sy 51 e [ads) Ll 4] cutS3h 03,8 s |y Ses Sl e 45 (ghioys ) canl Sylie il

4 a5d S5 3 o (glaibols o & 1) (5 0d pisms 5l (S0 23 A3 o (I3 ) (60 Wlobis b s b ialoiS

ioudgw (S 4 U ddisu oo )08l bigy yloj g Lad j0 g a8 )3 )18 et j — sloinl g slad ol jl diwen p

200 £ 539T 0l b tad o slocuds \—F

CaisS gy (VIF) 0800 9 Sowmld Cusl 0ad golae (syd p 3 63l el il slocuisS o plxdl (sla g 5
(VAR) BBl 5 i oo 306 8 pglol slocudsS Clie 1) S 5 009 30 ((Sig38l (Jlail 5 bls)l cgo
5 pdilojl 355 wlaiz 5518 (g pipdllanl ( Shomy o9 Ysde (gl ((Sigil (blo wcs)lil (e oo S
Do 550k bl g (a8 ¢ Sig58l (g3l plSoml 5y 5lo (508 (6yglol dn b cprimam Wlo3S (Byma 1y (S
015 01025 g & Sl L dmngs Joljo B350 dus g 00 o |y (0 55l IS sla S Jl 2590 4 0
ol el oS ly oed o8 gl sl S5y SlacudS agrge slatmgdy yepe byl i (Baetal, 2022) ol
05 gl sl b )5l (ibeS wgn b bl 39 ;Y5 w9002 5 2l g5 (SS9l 1l ale lacuds
s llasil g (plSoxi)

$29TP6 L LT bl g 5 ed p 2 polis V-0

SRS b yole o5 3 pote (Slo obiie )3yl Giagh oS ol s 4 s S335 5 (e (I obie )3 63068 p 8 polis
ol 035 (659l l b Liblsyl g conl odel Joadi 4 g5 Jgan 3 She wlie b ki ye

g H ) ¥
Sted slop B 53l oy 4 ped (Db 503 10 S ad gl sl imgdy 9 Sllllas Gl gaw )3 3] gla o
5 o sl 50 sl b bLa) 5o atimgdy il o o sl Jlo ol sl aidly (218 (oxdas (slally) 5 i il 0
DS 5 Eydse (nl Camal 4 drg L pol lagh alpl sl a8 ©jse el (Alb oje> 0 b sl
5 Oty Jos abyo o] Jlid 4y g £090 ol b 5518 5 byt 4 o il sty (M6 ol )3 (I L e (slaimgy
S S8 gl ol el

@l 9 tin (52590 adllas L il 53 (65l 506 8 A (lsie b gy 5 (V41F) als 5 32l odlile
o siloil iy > Sladlo (ladisS 5 (mea @S| (o l5 UST ooen 3068 )3 sadld s b «Ulpal
S lapiio plie 41y (6)lpl S5 slaails 5 el ol aiile o yd sl adli g gugmnl g cpip O VoV Jlo o



Fev OlolKa2 5 32 15 G it j /g w0 ST b 4 (5LGS 9 905 (509U o g0 (sloaslis b jy)

23 (V8) il 5 gl ool 8 g 050 1 S j2 156 i g (o |y b 5l 2 (08 (slaailse 3 coniiS
Py W 5> S b (S5 (S3glss] Blate 51 630k o pln 0 sl sl sped Pl Jsol lyis b oty
o 3l bl (595,55 2 ol Jowo b ()b ) laiges oS pling SSoSte (sl )3 (Mg b (555 Sam 53 (098 L €SSgSe
«Sigrel sl (sl s 0228 b (S5 (o s (il Gldail (sl Lol il e 5 ilo3905 1S oo b ()08 5o 40 s

oyid BB ggine GOV g L Ol p33es5 (sladorel um jlame b Gaaio g po 365 (slacymej o ok (s> sl lozd s
Slgs g ST 1 (S5eleSTanl b Sy lgis a Jow iS5l il il dn i Jow ey ; a4 Wb 608 ()b (o feal
1y Jow 1L oy b (7wl 039 b Jow dlgy (ol Cubd jl wisu i &S dady &) Aoy, o)l laSHL
slopy® lyie b dagh 3 (VA7) BBLL 5 (b p S (Byme p3y0 sl Canmjlamma b J5lo (2l o]y 5l Lgy slony lsie
NS 31y rglob b ) <o pa blsyl 938 5 (Slo (oM olido s 3 1y (6008 3 polis € cagpio gyl S 1yglb (6500

1035 1)) ogrdo oz yly G 0 (ke p 8 59l (sl et L

gl Lol blo)l g 686 p 3 polie .Y Joua

&b S £ 2 g )lre Sy5leb b bl el
o - . L . g sl 9 3k o slaldd
Sharifi & Yamagata, (2018) S o slaliad 5 oSly lwgie zohw b o) Sog8 @likad I ool : .
Sy s slalad 4 juin lagye; polass! = S
Nikpour et al. (2017) ablas 115 Sl
) Fbe el 9 ibe niUdsE polaw cage (SSTy
Irajifar.(2015) e oS3 s gy 3blie )3 w515 5 drgi (53,5 gioxe WSl '3
Sharifi & Yamagata, (2018) e ey » PP TP 07 > =
s gblie 3 (ages Sluali g lag )8 )yl pas
Gharai et al., (2018) Sl oS 5t 5 2 slagletlo VL gl NENIIRE: Soxtal
Abdietal, (2019) Sloidle dlan g ol wlas b glagladlo Vb gl H f
Nikpour et al., (2017) s e lingl e Gl g 45 (g5 )asb aSad g Ll 5 bls)|
Soofi, (2016) fate 0,5 PR Epdded cage 20kl 4l edlin s Fwd Jlast
Sharifi, (2019) S gss sl
oysliaiodiz 5 635Slec iz (slalsd 5l odlitel | o jb e slalidd
Gharai et al., (2018) oses slolas g4 iz 5 ’ 9 f &
-
Jayakody, et al., (2016) Al jl alold oyl cblis 5kl sy bl ) drws (13,5 d9ixe 55k o slaliad oy
Abdi et al., (2019) o) oo slalad &0 4 ! we
5 s bbb ©yso 4 Jow slas L gblie 3 (e cblis
Jayakody, Amarathunga & Ce ., . i@ fee .. N
H;/igh, ()2/016) ¢ Tolam (8 pdpdghs o bl 3)Slos (385 )5 )5 g eges slalad 4 fas 3
e lalyd 3 o0 5 Jhksl glej
Feliciotti, Romice & Porta, il 438 S5l 5 g pdyllanl byl b alsyy slacSsh o labab il
(2016) < a5 o | . e | o Erhe
IS5 Jatuns Logos 5 45 00l dwdin jl eslaiwl 5 5L
5 0L lwgie 5 SooS libad) Soly > Clalad Sy bS5l g wlakad
(er(')'lcég’“'v Romice & POMA | g il | cbdad 5 lacSoly 51 aS oot 51 oolisal £(oS s clobss
E55 bl 5 (ol oy Slas (dly Sos8
& & & &
g} ol iy .Y

gt‘f L;Lmui}” [FYSIN) 6)916‘“? d])g ol ob)f odlaiwl ‘_;Lbo _u'°‘“09’ dLmui}” )'l aS Cuwl (_;bﬁ)lf RV ).Lu )’l BTy ‘_’)ﬂl
O 9 691055 el eIl Abe gz le w9 b5yl sl pbaadls Coles 5> Caul 039y o3l 390 (Slae g slls



VPl slez o)lod ot 9 Kz 099 (ol o oy
0313 51,8 o o 1) 355 ol o Cul (xdans sl 5 s il 50 sl Lo pudgeill tmogy ol Bum s
@3Shos g 52 Slal 5 Jelse ey 63068 (b )3 (e slacblyy 9 Js pl 0 pglol o 0 ol 4 g b
o3litul I ot L 51 i )y 5 6505l 5 (6550l potie (53l a8 (sl sl o8 (tmgdy cpl e o) it Ji8>
g3 ol slaasls o loylas (3255 5 o 4 5ot pyd objls polic U 53 (b (6rghols & bigyye S il 05

ol 00 B Y Jauo LB > &S Canl 03,5 SaS

feA

L el e g,y Y-
8 iy cnl G padls s slis e SoSol il 000l ¥ s 1 ol 550311 gy 9 gl ol sl padls
sloo,S Comd? (grmen bayadld I g)led 3)90 )3 b (6 Sl el oS ok aw )3 lapadld sy laB S
o ) CansS Al 5y (ol )3 (ow)p 41 Sl & € gogas (slalidd g9 g Czolaw (6 p1i35a» Klagbl 151> « Juate
ST 5 ATCGIS (elnyl33l p5 55 b yasls (6,503l g dolino .5 00l (5580 (sSsly gebaws ;5 ol gl 5 ok s dlowo

Cawl 085 ploo]
b pasls e (SsS> Y Jgoa
B yas L Lo
y b5 . g SRR Sanka .
e s &5 0511 g, T Sl | o8 ylol | oS
’ 29’ P
SR SR
Abdietal, | (bl Ssh _ Ssl o S 2 e oS gl .
(2019) ais | PP= S gSne S G oSl | s
Sharifi and
Yﬁ(l?oalggav Ty ey bS5k Colue g Sojlul oogSxe Ssh colue S e
- 5 Jls!
N . 4w A8lg (olwo,S dlua
Nikpour et al., o ez oly dur Bly slao 5 S . s . LLs)|
(2017) b= o ol meiine | el ez goly |l bl o8]
PICI
N - dw (Hlg (sleo 3 Cuuns
Nikpour et al., b dloxa y )3 ol)yloz 9w (HBly sl S . ol | 4 | e
= " 4 "
(2017) U 3 2115 + lnolis 3lass et S aehslegel | e sloes
PICN PLIgN Ltbo)f u‘i’ 15|
95
Sharifi and . . 50 et olalad alas 5, Slae gles
Yamagata, po Ui (,flee glad 3 e LS s < . ¢ SR sl
(2018) Soby oo lalad S dlaas P
ois Ssb 3 bl kS sl slaplesslo ool e R
P= Ssb slaglazilo JS s I e e el s
Gharai et al., Soly o 0 w55
(2018) [EIR PSS IR WES) .
Abdi etal., Sob s o el b plossle S ) b )l
(2019) p= . - oabino 5l cdSul b | Sledle plas Sl
Dadashpoor & St slaglesle J5 ol P F
Adeli, (2016) o 2 > S
Soly Al bl 4LL3 b .
ppR= LRI g e el | Soh pdsicops | oS 0oy
Soby coline
Rojers et al., b= 2098 gl Colus 2 32398 gl oy s el
(2019) dows coln e e 2 T S pdpde8 L
ErhEls
i | syl polic alols
Abgz)itgal., W39y Jl Sob po (s adlols P ey ) &g, 5l ol
(2019) Ol w9 sl




Fea OlolKa2 5 32 15 G it j /g w0 ST b 4 (5LGS 9 905 (509U o g0 (sloaslis b jy)

Fo & Sl Jsb 5 5ojlul s | 39y ad laSol Job | 0B g ndidel
- e O] b oy O e
\?:r?"lggatge:, b= apayie For il YL e lalad dlaws osSns Sl s Ql}fj" ka5 ey &l
(2018) sl 3 ooy b JS olas sk 2 S & izl
Abdi et al., J Skodb S Bl ghds | (SRS s
(2019) Sob claglesle JS sl Ssh yn 53 Sk e
MXI, GIS 63 es dw g 93 « ST 3blie oluly (gauaiw (oo Sl o )5 LU (6,8 g5
Gh?gl%t)al” Gls 5 by ol bl o (ooges (slalad lgl sl e ooes glalad ol |5l salad o | g8
e 2 53 gly 6l ) e o 53 ly o9es

Ol Jdoi gy Y-V

oo pl5 55 oS Canl o gl abaly cpl g by ol DS 0 oyt el ST o] 6yl lise el blie
e 9 03905 awyy a3 ls 51 SOy lp 1) (Camsy op5ael,8L) Laie gl Jloss] g (Cundg op el ) cute sla Jlo]
Aol (35508 oS sl G5 ey nfS S m B o 3350 (e 5 Cute) b 5 ol oty 51 Sy el
Al awsh 1y e ola Jlons) 5l alold oy i 5 Cute sla Jlons]

Al 09 gusno 63)&0 y-v
48,5 )18 pomly s VY 4 S5 oLl sl )d aaws 51 e ) el (653 Jazme (lsp 5 O (el (adllas 3590 2ig03) )55 2
a>¢5 b o pl (Tarhe Mohite Paidar, 2013) cusl 0oyd ¥ U yoo 40 505 9 byd (9w 4 ) diwen liws 9 paMo i 9 G
5 035 5,95 b5 bl () Sl sl odug bl 5 g 535 sld (ol il 0 65508 5 O (bl s 4
59y ety Gl sl 5l g At Crizmam g )35 510 b (s lgoman I (BB oS 395 0 00 ] 3 Byl Sl sloels dan
e Sl g 5 oypnn (S5 5 o 01 &) 4 395 o Canl b ) 9 35 (S5 5550 Sl IS b
.(Tarhe Mohite Paidar, 2013) 535 .0 <90

SH 3l ol Gy, sl (13 54y) Jlod Canms s g G Sl (s Slal Sl 15 4y g e (ooses
355 D g & gdn il i 9 Sp Slaalizg, & o5 ) g dasr 5 VS ol (slagsilS ol i
sy St O glals o JUST (xS 5l i 45 (xaw slacl 2bj liee g s ) (o) o8 s 25 oo Culin
s dus &y (665 S 0393 o> 31 )58 e Bl d9d 0 carge |y a0y g 0ls (510,35 s 4y gl b falyes 5 L JUS
ol 005 s Sy g Slio 08

Plysae g She cdl jl isy g JolS job a |y 0308 CBl oS (gysb 4 20 0 Bl pl g5 dw b Jolid ddlllas 03950
ook 4 0SS 0 0 |yl cdlBogy b Wen ob 5 slemed (6 e (slacdl a8 b Gl S 4 adllas o3gte DS oy
lodocs Lol adlllas (codgim 5 sl dixs Vo I ISite 1o o obye Mo pllss yolol .05 o3lizl Lbye Moo 31 i
5 o pln 0 R oglol Gimgly ol sl 2ubd s g g Mo iy (o ealre oo ol e ol 45 cn
oy ISR YV 4 S5 Colue 4 (654 SS9l g oo (0l Jl)8 Luo b g o (g8 s slacdl o 1) (s slalily,
Cowl 03,8



1FeF Sl o)lod ogd 9 Sz 0999 sl amo 4 pi .

N aalllae oogame G yte i Ul e md it [l AP e wimim laaly
ppoegorry | alae (5 03guxe wimim
ors «wa b WA e wax cdl o5 e jye m—
e ——— . = Pop—

adllae (godgiome o) Al

gy sadl .f
A5 ke oolaiwl dyg0 (gla yadli Wlad )3 )13 Llod g awyp 3ys0 Sl We g alore V0 dilie edgae 0 gk sla yadls
e ld plo g ©oxe 5 Gy (slp 3ol zobaw Glise 5 (SBon sLad (adisS Jlod Juate (sloo)S Cans dagblis (515
5 €GIS JI3Ble ) 5l cpasls o 4 bgrpe (slaodls (gygla)F pslato 4y a5 )15 bl 5,00 b slaSsh ubie )3 55
45,5 5 L 5 0555 390 3 € s SIS 55 b ol () o o izl € S il oxisan
4 48 ximd e 5 |y dlome g 3 Wbl oy dbogrye (slaloges b (6 S5 ) B+ o cslol )3 el ol
Ol Ty s SSsh (wlio )3 lapadlls (cw)p & (2b)laged g 0ad bl Bz g (Sle (o8 Slacdly 5 baalxe SSE
ol 0353, STV U+ go3b 50 0Ll 3)50 45 dw glacdl (gl S5 4 cind o

Soh b alomo o > (e ls o ol 4y diy &5 0ud 48,5 i ) (6l 5l s gy s o oS ls o
¥ toml sl sl ) 1Al o JS nl e ol 51 gl ol gaatied o cnl el 0sd Jlos! (5 0
U e 6yl D g YL (6yglsb F thausgio (6glb ¥ £l o5l



ONyad 9 115 G857 it/ g o o kS b (5 (5LaS 5 1045 (55T U 0 pi30 sloas L b))




1FeF Sl o)lod ogd 9 Sz 0999 sl amo 4 pi iy

%'—’f',"?} — T — —— e—
T sg)ad gpiudens

L s e ooy s Fz

5 5 63l b 5o Hlais Lo

wae —w

E . e o
"| pdudg0) Cglnu o)

0 110 220 440 660 Bssleters P T L . GaNalad - PR . Yesniow [ Vi st 5391 5



Y OlolKa2 5 32 15 G it j /g w0 ST b 4 (5LGS 9 905 (509U o g0 (sloaslis b jy)

I ol (Coluo) 0 s’ a3 li .F—)

Coluo J 2oy FY ((HiSa Vo B olol b olacSsh Jols) Sho il g oy YV a3 3 )15 o1 )3 0308 bl a5 (glasgy JSyob 4
&S > cpl bty ol sl o Jye3 0 cpol sl b ol (6ygl0b 5l edlatul 3y90 (claadls wlul p a8 Slodly s |,
oales Whools (slr 268 )3 1 Vb Colus b b (slogyej oizpad 5 2980 00> SH ) L o)l pluil il dnugs (56501 el 0
Jio 45 Lol dpa 28l )3 amd o it 1y QUlg) 5 S il )3 (ol 65l o & Bl o S5 (o8 SlaSl e e
ol L5 > el o33 o5 VU sl b Y ool oS5 s 555 i (SlBSol 5 (s dmagt (5550 392
e O 3 s o galleo o) il 3 5 0390 (ol (S50l Dbl e (galons dimd LSS digg odos iy «Sol
D9 05 013 5l 5 b (yglob b clasgy 45T clagS a4 sl 039y 13,65 1 (659l

B39y g4 SS9l Job a5l F-Y

g Sl S S 5g) slil) 13 Sl 35,5 s wi)ls )15 sg50le 2l (ailig) L Wigey )3 4 bl o g ol alo g
il 53 ISl SaniS e Jloss (sln iz > Mo dloxa 3 cpmizmon oWl 5] 6glcls 5 ol 39 oyl b (g pisdois
SIS T gl a5 ] o g 9ihan 1 Iyl (S0 5 05 4lS S sl o111 ) e (g (slayicie > Lol sl 39, sl
Dygd o ez 4,500 A, b Sl Sialon 5 Mgw gy s (gl 5l o atwlS b daalos ()55 0 dadlowe (505 50 b o0
PNy Cosl &S S st b b oS b S galome )3 pol cpl ol 0l (509l o YL el ol )3 loSTsly (60 dgdsis
Condy ldg) (sad (£ ndpdeil (aSLS 3)90 0 KBS Kb wlddg) (SaedS sliwl) ) S ol (Sligg &5 (51455 4 el o
8l o5l b 5 035 il > el 39, dliS’ St ) 5YL (65l ckigy ol 3 5 b g yize 9y ol 2l )l (6 0d (oSl
5 IS8 5kl oyl Sl ol i il p3 cunl SVL (sl g 4 Consd iS5k ol FSalon plails L 4 Sbe
S ol (5y950 S5 ol g sl 08 5 S F0ml sl 9 Vb (6didois g il wlog, b g yieS (Simlan o SupiS
390 > bol Wit (5L ()9l b LI 5 pdpdeds slacSsly (JSyob 4 sl (608 Sol 028 el Clnudgs )3 oS WS o
24398 098 00 C8L (9 41 39y (b (e ) e Sy g b ypw cage b A358 (o LS o 93 SlaS ol
gl b pl s (60dsdo8) IS 0156 4 (03529 b i 5l 42 0,05 65l 1o gy 58 g Ll (slaSsly 0
5 5t nildgh 95 03 dpos wr il S5 s g olul 45l b 3g) Jlsmen SoSshy 350 53 sl (B 053 g8 a4 (VL
gl 292 42 ) Spgleoli 3 3l it Camdg a8 (s pdidedi b Job (SaiS

¥ g o SpliSl el F-Y

oS 3l do > Ve 35 g w8 il odimd Suis aigy 5l do s YA ()50 5 ey CutS b slaleidle (a3li b byl s
o Jdo 4 e cél gasld ol oo 5 losd oLyl ool Sl b g Gml (6)9l0l olime b (Sl <L oims [ S5
oot 2 55 i 4 ol 0 ol sl b ST L g g 0392 513,08 5V oyl Sl i alaile 5 ol (565
Liscn slaabre (oge )3 g 4l (ygll 3 (g Condy 5 el 5ol pude g Cudd o cpuSinw (Jolo ladlons dnale Lo
3 )5 s S5l ity (66 Jla (5)9lb LG plapleile (gl g o8 (slaly 32 b1 4 e
$B-39) (9ol SSsh puin a3 ol 4 IS )15 39)alS S alsg) b (Stwgy )3 Uses badloe cpl )3 by (65906
S5k (a3 ld pan (3 B e S syt (S pdpml g 0392 055 0 nl et b olaglazile ) 0g,alS St
) Y L 5 Lasgia (5,5l 39 50la ol o)l

o 9 S CdSul o141 slaglisl sl F—F
9 AN )‘ Le‘j )‘ d)"‘"g Sy 9 039 \jl., LbuLo.ol.w Caold L:..»y..o u.»l...a 9 p,.:J.B uﬁl.s 2 LY .)9.«»@ oS lin ‘U»L‘" U”‘ IR



’f'f‘)le.?ajw‘wj‘je.?o)jolwuh.zaaﬂu fI¥

taw (ghls yadls pl Bld b cdl jlaspn Feo Sl col o g duoyd FA 308 b 13 g9 opl b oylayed o b (s318 pdlas
onl g 2 b 5 ol dlas b g 0ag5 Sl (gl bty judes 0)lal 3)90 (sloaing ) it iy sl b 5 Ol o9l
Qdogi b yis il oy dopd A godby LSS L g 3B cdSul 1y b laid b i pdlas was <8l )0 Lol Lloads aid b
4 35 o (i 5 4230 (ks (55l Mo 5 ol (gl (2t nl 50 il e YU 55l gyl (padli
b (6y9lol asls opl 13 0,38 o Ll | 4lBg) a5 sla dloe 5 (6 e (slacSob ilBag) g3 4o 0,LS ,5 3l olaisl g3 ol

g gy Wl 9ol S8 GBSl (59l oy )8 (ggu 4 S o Ly g ety

Dok (g 4 Sy Slisl sbaigs sl F-0
Flie o a8 o Wl Sl sl 3 ot i bleisls gli)l 5 009 il b leidln JBed clads ¢ Juw 489 yloj yd
“Ogly g dib S glaglodlo sy (adls cplply )l )13 Jow blie 5 oyt slad (2 )me p dib S lagles b

8l o dab G glaleidlo b duoyd duoy o Mo )d FY @ Las b g 0dg Aoy YO Sl il (gly dae pl ol aily
Gblie (] 2 (oo 23l g (Rljal g (Mg slopleaiblo 4 )55 b g 53 (65 )9lES Slaces S el S 4 b
@y glapledlo g w S8l g2y Jd> & Slee 5 @8 b o b Sy sbaplaile (Y colus .l 3] gl Jlo
clasledbo 51 oYL oy (clls 39,48 Kiws g0lym (oS sl loguas aailisg, gelm laSsl 5 (ool slhaw .Sl )
2ol ol (salome dmabre e )3 (padld o) LI b sl 00 (65068 s sk ol ol sl col o slial

)1 1y 65l s Sl o 5 (659l

PN dgd zobaw ol F—F

9 b i) BEL dapbls (3 9250 fuw slalad dacS )l Jold juw slape) ggomme Slue p gl (6403985 a3 Ls
Bleite Moo e 53 (ol g (sl 45 Wa3 oo (Ui b ol auls b b)) bale pdaw )3 4Bl dawgs (slbiyse
08 CBl 4 bgype dig jl a0 Liwly feed (0 ) 1) ol Jlas b ol d)ﬂglj Olee Blod o il a8 canl by cp (gdlowe o
0asls ol p3 0 185 layitu b 6yglol )10 0 b sleas b b sl Sle il aw 2o yd YV piznen
ol Blod b oS dmnss 6550 (392 bls s sty il 5 ol abes o Llie 5 sl i o] (6L 5l oS5 e 4,
Siw y90lye sl (o Lol cusl YL d)ajgu gyl b g, ool sCBL > picmen Wyl YL ‘_5)91@: (sl
.J)b d9) =LLS S O?“)ﬁi » wfl).';o dxwgl )'l UL..,.; &S conl U""L’ 5)91;._»13 SMre ﬁL..: » Mo LS‘\-L"-" > c39)c\l¢§

Ao 3 30 o 5 IS 4ol ylg> g0l y aw a0 F Sluti Cawid ol F—Y

5 28 il o Lol sl 03,8 S 1y (2L ()50l Gas sl 53 iy (Sl ppmne (13105 9 (02 (ke S 4y e 8L
595 95 ol ol S9lb e 5lo)58 1 by Sl b ol (x93 ool i St ans 1 aops £V 9 VY o 4 e
il e (6391l 2Tyt Aloea Ll oyt 53 bl oo Iy 3bj lasd (S oy plil dmogs (5550 il )
buwg jolre (sl e Cibs (3 g Aiud Gy dlBdg) 4y 0Mgds o5 plre 31 (0L dliw B gy aelp (slaalowe 1> .54l
] 0 394l St (ygly Mors Lrguas EMoxa () 13 s (6yghols vgn omge ) ilodid Sguna b lazs o

Ao ol 4 0y 4lg> g 01 aw G0 JF Cumnd 3Ll F—A
33wl 6yglol iy slangS semg 5 G s, Sl (oYU Colus e a4 1218 cdb (@blis (S5 jasli )
Moo 3wl yidus 0 Lablis dlasi 5 yiaS by dlasd i LS ol Wi (pua8 8l b awslds (o was 5 Jle slacdl



1o OlolKas 5 3 15 T it j /g o o AU b (s (L5 g 005 (619U 0 pig0 slo sl b jyl

(0l 8L sy S 4y ol (aloes 13 g el ol sl (6ygl0l Gl cpl 3 L) o g (e g 8 L 3) s s
a5V (59l g VL ablis oS5

Olabad K1 Culd 49 of o bl F—1
b ey sl a4 L cwl ol dubre (g Sob > ald cud Oledad sy (asll pl o o
LS g redplel Glls Jolb uo 3 a5 olacSsh 290 00 0> (Sl g @28 8L 93 I alading > (Shy cul &5 <5 lyie
sgbcwen 9 ylde g (6 aed it 9 Olusal (ol o 6)3l Ggmen (s 00 9 Sl ol (Shl> lags )8 w815 Jd> 4 b
51055 5 (05 (590l 5 At o (g pdpbllan s (gl g 032 il o o6y K0S — bl (6 1l B sl )8
YL sl lje a8l )3 9 0392 ool 6yl oo 5 a8 8L 9o 53 clilad (Ul s (el b dlal) 3 caleg

Sk 5239 o po el e

e @8l sl bl LS5l (62308 oyl (i oS ple 5 Sii Sl g W 4 Sle g 8 8L
oy VY e Sl il colus 5l aod AF (08 Cob Colue jl loyn AF ! iSo oS [\ 500 il 90 Cums a4 S ol colue
&S D9 o bl Waalore plo awyp b0yl Sl (600358 cuyps adls o) L;)Jg,;l: prowb adlas god5a5we oS OT
5 lygs s Mo g ol (aloee 93 5 (ol o oS 5 S5l (6 pdideis (lise (2 yieS LI Ljycp 5 dblpdie slaale
it (6ol b g Soh (6 pdded s (o iy

GB3g, ) BT g sabols Jasli F—1)

Al omly Sl b omb gl il
o> o5 53 tawgio s li F—1Y

S5 (6 iaS SsSums (ElbglS g Mt ooy 5 Sloss o) dbemlS L i plol bl 5 sl cle (claSsly 5
S5 d92g LSl I (obj ohd e g Sle @28 CBb aw o 1 ) 15 e il )3 VLSS o yme ) 0gdll b
3 20,3 ¥0 &S gyl 4 30 1y (ygll (a8 s i (sl i Mo (e 3 ) il (5p9ll g YU Cumer ST

o LA O Shos gl 2L PV
S o505 o sl (gl 5 Cunl b (g0l o slaldd I g)1)55 Bl & dalllas (go39a50 (ol pobo 4y 5 )58 e
e b Oml slol e slad (adls )0 08 Cdl Colue jlasy Foocwl @) )18 Lo 3 eges juw (glab lgis



’f'f‘)le.?ajw‘wj‘je.?o)jolwuh.zoaﬂu V5

blod 4 1) gy bl 0208 <l an ST oplply sl 0o )d VO s <l (sl 9 200 Ve Glio €8l gl a0 s ol 9 3500 oy
Moo o Jino ity (S jaw slalad I lsen Lol 3yl was 5 e <8l 90 4 Cuns jow lalad (asls > (ylol
EMoma lod gl Cawd 4 EMxo o 33 1) 55V (xgll b Sy Sl yly08 0 S 4 bjy0n g ol e
Sloss @dly o5 Moo jow (sliab 3, Slae glads j3 Moo ol 5l i Lol lg o jowr (sldd S8l 365 «udd Juows g L]y
sobo & Abxe puSin (gl o (gl 4y itk [l EMoo (0 )3 |y (69l line (ol e S g Abre e ©Mxe

] ol Sl 65 (Sl JalS

S IS 4> 0 ali F—1F
Gl Glosd g F5Sms (o)l balise sl )5 b oSl (23l S 4 oy b 5 (ned pLol by slaplls
oanls pl o )b SeSue 3 Sles U a8 ddlllas (godgize (o Bly slaSsl BL ST Jb o Wby jaslls pl o ]y oYL
22 5 o €8l & s 05 3 |y g B 5 ised plel oS o8 0208 S8 3os,S S Ty iy 55l
9bre slSol 5 yly oYL (yglol ¢ ol (gale g aloeoMS Mo coMoxo cy 53 315 (6 5VL (650l b o6 p0) 8 LIS] yasli
o wr slSal Moo 3l o a8 Jb 0 85y 65V (6,00l (o p)l8 LIS dgng > 4 0ad D calme 93 4> &il5dg,

0908 sLlad g4 g5 Slwai e li F—10

s o bl 5 e oo (slalisd ling, Ul diyd Ul caallas 039458 93 oogar (slalisd s3sS Sass asls Lo )3
sdod (sly OLLS (G ped sLaS 0ad 53 (eges salad (yo > Cusl 4B)S 1B L) 3)90 e aw )3 (eges slalad
Sl aslis opl 33 g Mloyao o 5503 eges slalad 5l LLa 5l e a4 cudd Juw g dle e Moo Ll ol & Moxo
28,1 6Vl (65l agas o (sl g byd olo (slaliad I (atonype e 4y ol dlrs g aloeaMEMo 51> (ol sl
203 Y e padlh (e Blod b aizn J1)55 51 k69l el (e slaliab 05 (adli i jlsie g Sle oud il d
S ol sl b ool 6yl s bl aoyd FA 55 She b 5l Ao 55 e g w8 L )

N0 ) o W0 3 b F—1P
o) S (rd (92 G sy Lol LA dpsloe G (5420 5 e lisl ISl 53 039450 DEM (saY jl eslital L
SO i b aleg 3 g o g5 Jlael 5 ot e pad 43 5 Sl L 5 (SiseS S dgies JS 53
B0 @l ae LSy S 4 4l S5 3 (gl lapasls (ol gl s

550 4 1 KB YYIV l5se 45 am3 o b gults cdid o ot | IaS'sly gebauw 5 (65l Ol ys &8 las (s bl
|y oo oy GESa SYIES b by (syslsl (gl pdams el 423> YU Jlons (650l 35 5T 51 LS ATA o YU (g5l
Bl 45 w8y cpl ol 0391 b b omb sl (6500l (s w208 b 0,53 5l o yd FF IS b dncanl odls olazdl g5 4
€8l 4y bgyo 003 YV 35 ol 5 0l Sl 65l0b Gl ol 51 sy oo 5i0p0 ¥ 4y s L 13 5 w0 p Y 4 o
o Sl el b uslS o aosl a4 da g b il oo s b b e o 1o 0 ¥ e g Sle il 4y slato Ao )3 £+ (03
oS Enddes Bl g laly (Sagwd (g2 (LY Cul 0dgy Gl g ma8 L g 5l i opgl b il st CBL Cumig s
(RS 350 digg 1 JUSe AN (IS )3 b0 syl €8l 93wl )3 syl g ol Jle ) wlog, b (sl 5 STl
Sl oo sy p dyg0 aihgy JS 3 oy FY 4 oo aS iy il jles U ol (gysl b



FIY ONyad 9 115 G857 it/ g o o kS b (5 (5LaS 5 1045 (55T U 0 pi30 sloas L b))

7

ot Soblyy o e ply ) psll ales (a1 A

250
200
j 150
J
g 100
2
) I I I
0 1 1 | II- = I .
pRY b Qo Egazne

Yol gl b TVL sl b W e oyl b Mol sl b Ml e ysl U M ggans

u.’}c\am dl!bgu” 9 J.m) )glﬁ )2 axllao [SPEESY LS)BT“.’U -Yl ‘Jihﬂ}

[OF 70,
b asiS j3 a5 (pS S ()85 N9y s 4 adlhae 3)50 ol 3 Sl (3995 b g (0935 L Sy e i & T
Candy ob £yglol dipe) 50 wilod)S 406 |y o dla 5l (anbo slooliyg) 298 Sl Jobo 10 5 0351 olad o s g 90
Do oo 0093 o2 ¥ o)ledd Al (3 oS AigS lan idgh cpl (slaadl Lol (il didl Was ladrwgi b awslio oS Cund awlio
blsyl opl )0 o 3yla0 31 (S5 dlos 1 abl ppp Las Gl Candg 5 Al o] &S ol cel pre jeS dis &S ol lis



’f'f‘)le.?ajw‘wj‘je.?o)jolwuh.zoaﬂu A

Lol 5 gl el aimen uimd o (LS |y 65t (6B g plod s 1 30 sl il 3 & Bl o sy Pl
SR SBS ol (S5 dpdeh cupd (izped NS oyt xSl (ol |y Cundg Bl (ol ) pase slagidess
o2 ¥ SS 0 a8 WS led i cpl 4 g 00g ol el 668 ol o adlis gla She Jud 4 Sle g (Su,b slacdl o
IS 135 e (sloygiSTs Alas 1 bl oo pscamel Wllyy w3 g &bl Jlob) Cumy Bedl ol 5 cpl 5 ond ooy ol
Gyl el ol ol g o (Sl slacdly o oS ga o)Ll Wi, ad b (6 0d SaSol alold &y e 6 S0
gl & plgice Aoz ol 45 WBbiged a2 b g Sl b lacdl patke 5o el | (S sl ol sl oyl i
>l:gq|9Jab.c;wpwlplM)@)EJ@);%@S)J&&I}IG;L:A3M356me;ébc;%é94§dib.>)SD)LSIW‘5L»L4’53)SL>9

Ales S8 Sllgy il 50 6yglol i 5l s cladrwgs )3 039 4 3590 93 b 4y KlgF o aw (sl2b

S A P

22l ) dyss el 63508 9 ok Slom Slike cul Sl 650 % oSy (bl gl o g dlme 4y alitid skt
Gl g g Cunyd erenad S5 5 (5 pul) e bl Conlijped don Cuigiyu I (S glgw L e coped (b g sy
2 ST L ol e ) Culaypd (00, Slas — a8 sl aio) o olnl slrdslp U o pal) 5l calises zolaw )0 Olllas
S b did)y Cuble 4 dngi b a8 Wilodd gu i gy cdadpo ludl olwl 1 ()9l ol (sl s ls (65,5, 5 (guJIS an 90
Loy de goomo ) ] 03,8 i) Lo o 55 (55530 ks 5 0392 yidins 1S 390 SISty ] S5 s 48
ool 003 0385 4y e (510 ) ¢ g s a8 ) o gb i 1515 4308 oS gl Coluns alax 1 (93,150 Jolis
€l > pddedi zobaw 12 (s xed S5l (698 oyl (g S8 Sl )58 lals o> ()5 5 ey
Sloidlo (sladigS 5 4> cudyd labad oy cawd Aldgy (sad oS5k Jsbo ol > g 689y 5l (s ped polic alold (s 0
38es glad ((HRen b (slalad go dage S LUST 42)3 ozmen (63130 (62,501 dm 53 D9 o sl (g AL S
Casbge Jd> 4 )90 jaed )3 adlllas 3590 digg )3 & gl (nl 53 el 0392 48T )90 (Jumer o515 Lawgie g 5L g Jow slalad
sokate 4yl 00 plonl s 0l ) iy 5 B39, 3925 L 1> LS o ] il 5 b (ab b (sla Sy g aldlie
99 5 Ol gl b by (slaasls 5 b jbas (ol (slaclily) 5 s 1l )3 08 5Lad 5 8 gl e (b))
SLalE iy ool 4wl 485 518 L5l )90 Bld l jlaaa g Slee (( Syl Bl aigS dw ) ol CMoe Cumdg g 0l
i B3 as IS 6550l (ol g 4l ) silond s s SloS'shy a3 <o)Ll 3)90 sloasls il spglecl
48 29 0 oanltio o5 (SAbl ) 29 (asudie (60 (slacllyy 5 e il )3 EmeT 350 (s039axe (lacSl o (5 ygll
5 508 b Jruily adllas 350 03gu0x0 Jlas )3 (izpen Casl ol 5 Gl sl 510U Sl adllas 3)90 (saing 5l a0 )> ¥Y
A5l gyt (slacal cage g At dgrg 5Vl s Jouily (5 g 0fag 41 g 9 (53 0 Pl

Lolgwin .Y

(e b g e s1blid 39808 el oyl Lol Y Alas 5] oslizol 5,90 (sl pasls b 48 amd o Ui 01 plogl obj)
Sl pslaie 4 0ud (b5l 6 0ed )8 ) (el Sy a5l Bl e Bl (Sdgu )3 g 439 > 3 Lo g L
5ol st coSol > A (6 pddess Ll gl lsie 68l Al e (aw oy, 5 e 2l 3 spglecl
Sloplie )3 st Sen o slalias sbul syl b3 sbul gy Jlexan claSsh 3 S Siwgn Wlidgy poy
803935 ) |y el clap )8 o clacuwluw ¥ gadd sy gble 0 oS15 b 5 ati e claladle sleils 5 calise
e s adllas



14 OlolKa2 5 32 15 G it j /g w0 ST b 4 (5LGS 9 905 (509U o g0 (sloaslis b jy)

- . lazaly
N SO o ol e vy T 2
Ol sl gohb T 395 w2 sl 9 D 5 93900 mrmrm
PN IFEINPR . Y
A e 8 o é 395 yple 50 b 4 Rinyy CEEEN aalllae 5 03gixe wimim
" . bl 3 2 yo 51 ezl sla! ) k
Wede « W ¥ W W o - SIS (5 3354k Sl slmerenane 1 b j yemninn
JRALRENE Sy " 4
e — b oLl 5y il e OMone 50 em—

W lacwlw Y adids

&bo A
Abdi, K., Kamyabi, S., & Zand Moghaddam, M.R (2019). Integrated Assessment of Vulnerability, Resiliency
and Space Risk against Flood in Sari, Physical Geography Research Quarterly, 51(109), 431-445.
Ba, R., Wang, C., Kou, L., Guo, X., & Zhang, H. (2022). Rethinking the urban resilience: Extension and
connotation, Journal of Safety Science and Resilience 3(4), 398-403, doi:10.1016/j.jnlssr.2022.08.004
Dadashpoor, H., & Adeli, Z. (2016). Measuring the Amount of Regional Resilience in Qazvin Urban Region,
Emergency Management, 4(2), 73-84.
Dempsey, N., Brown, C., Raman, S., Porta, S., Jenks, M., Jones, C., & Bramley, G. (2010). Elements of Urban
Form, in Jenks, M and Jones, C, Dimensions of the Sustainable Cities, Springer, London, 21-51
Feliciotti, A., Romice, O., & Porta, S. (2016). Design for change: Five proxies for resilience in the urban form.
Open House International, 41(4), 23-30

Gharai, F., Masnavi, M.R., & Hajibandeh, M. (2018). Urban Local-Spatial Resilience: Developing the Key
Indicators and Measures, a Brief Review of Literature, Bagh-e Nazar, 14(57), 19-32

Hyogo Framwork For Action 2005-2015 Building the Resilience of Nations and Communities to Disasters
(2012) The second global conference on risk reduction in the face of crises, (translated by Zohra
Walizadeh, Maryam Rahmani and Maysam Mirtahri).

Irajifar, L., Alizadeh, T., & Sipe, N. (2016). The impact of urban form on disaster resiliency: A case study of
Brisbane and Ipswich, Australia. International Journal of Disaster Resilience in the Built Environment,
7, 259- 275. Doi: 10.1108/IJ)DRBE-10-2014-0074

Jayakody, R.R.J.C., Amarathunga, D & Haigh, R. (2016). The use of Public OpenSpaces for Disaster Resilient
Urban Cities, 12th International Confernce of thelnternational Institute for Infrastructure Resilience and
Reconstruction, Universityof Peradeniya, Sri Lanka

Khane mahale shahr Consulting Engineers, Detailed plan of Noor city, (2020)

Lazarevic, E. V., Kekovic, Z., & Antonic, B.M. (2018). In search of the principles of resilient urban design:
Implementability of the principles in the case of the cities in Serbia, Energy and Buildings, 158:1130-
1138, DOI: 10.1016/j.enbuild.2017.11.005


https://pureportal.strath.ac.uk/en/publications/design-for-change-five-proxies-for-resilience-in-the-urban-form
https://www.researchgate.net/journal/0378-7788_Energy_and_Buildings
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1016%2Fj.enbuild.2017.11.005

VPY Gloz oplads g 9 M2 0999 (sl o 4y puiid Fy.

Liao, K.-H., Le, T.A., Nguyen, & K.V. (2016). Urban design principles for flood resilience: Learning from the
ecological wisdom of living with floods in theVietnamese Mekong DeltaKuei. Landscape and Urban
Planning, 155, 69-78

Management and Planning Organization of Mazandaran, Statistical Yearbook of Mazandaran. (2009-2018)

Meerow, S., Newell, J., & Stults, M. (2016). Defining urban resilience: A review. Landscape and Urban
Planning, 147, 38-49. Doi: 10.1016/j.landurbplan.2015.11.011

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

Nikpour, A., Lotfi, S., & Rezazadeh, M. (2017). Analysis of the relationship between urban form and access
indicator (Case study: Babolsar city), spatial planing, 7(3), 85-106.

Ramezanzadeh Lasboei, M., Asgari, A., & Badri, A (2014). Infrastructures and resiliency to natural disasters
with emphasis on flood the case: Typical tourism regions in north of Iran (Cheshmekile and Sardabrud),
Journal of Spatial Analysis Environmental Hazarts, 1(1), 35-52.

Serre, D., Barroca, B., Balsells, M., & Becue, V. (2016). Contributing to urban resilience to floods with
neighbourhood design: the case of Am Sandtorkai/Dalmannkai in Hamburg. Flood Risk Management,
11, 69-83. Doi: 10.1111/jfr3.12253

Sharifi, A., & Yamagata, Y. (2018). Resilient Urban Form: A Conceptual Frame-work, in: Resilience-Oriented
Urban Planning: Theoretical and Empirical Insights (Y. Yamagata, A. Sharifi, eds.),
Springer.Doi:10.1007/978-3-319-75798-8

Sharifi, A. (2019). Resilient urban forms: A macro-scale analysis. Cities, 85, 1-14, D0i:10.1016/j.cities.2018.
11.023

Sharifi, A. (2019). Urban form resilience: A meso-scale analysis. Cities, 93, 238-252, doi:10.1016/j.cities.
2019.05.010

Tabibian, M., & Rezapour, M. (2016). Assessment of urban resilience; a case study of Region 8 of Tehran
city, Iran. Scientia Iranica, 23(4), 1699-1707

Tarhe Mohite Paidar Consulting Engineers, Comprehensive plan of Noor city, (2011)

The Statistical Center of Iran, Population and Housing Census, (2011) and (2016)

The Statistical Center of Iran, Statistical blocks, 2016

Ye, y., & Van nes, A. (2014). Quantitative tools in urban morphology: Combining space syntax, spacematrix
and mixed-use index in a GIS framework, Urban Morphology,18(2), 97-118

Zivkovié, J. (2019). Urban Form and Function. In: W. Leal Filho, U. Azeiteiro, A. Azul, L. Brandli, P. Ozuyar
and Wall T. (eds). Climate Action. 1-10, Doi: 10.1007/978-3-319-71063-1-78-1



