S (S5 ya0lps g (g ols dollual
VAN o T4 gl byloud )+ Jlus

VEVE-YATO : SoopSl Ll = YYYA-OYYA i ols LLS
http://jupm.miau.ac.ir

g3 Alis
51 03l L 39000 phend (SSgSme 8L 43 S (5,100 (SWradlo (yumes
Olyge 2lad S dgs

Ol el el b oIy ¢ 4 (s 30ya0b g Ldlyan (6587 (gommitily :‘;”..\3‘ gsﬁ:.‘{
O QIR 0 ol e (el g Lol 095 Skl gl ) (pwles S

WAV/A/N 25y V-V as WAV/Y/Y sl

S
5 b g 15l £y 1 yme 53 (b Sliblis Llod 4 oS Wloas Ly b sl (a5 53 (25555 el g o e Bas 050l
sl (a8 Plus & 8l SLI cp e 1 S gycn! ) distus Colopludl @lpw gyl (om0 ) S5l Glacdyin ddb 4 L

—IS Sl 3,09) » (e W - oy (wlidbg) B g )8 Gan Bld 4 lag nl sl 3)500 j1ed (S9Sme cl
CutsS g laidle Cuodd (giidil «wlads dlasd dlas Guin leidln cdSul codin s asls Baios Blial 4 oliwd gy .l glojle
dyrge Jlpl (aldd (Stawandsd by | (2ldd (slaodls 1> Y 4 (23 (59 sl g igee S 3 Sl gl gy S (gl a5 gl Pl 4
ol 01 o3zl MOraN’s 1 5l il (sxisly o (dolas ((sladss) S 6l b wjgi £95 o sl i odlizwl GeODA ljélp 5 )5
013 odlazl AFCGIS Jlj3le 5 ) olyse (ol (Stusemdss gy 5l (g 8l opslol aicagdyl (ol @js (py lp sizpen
2y Sleidle Sl VAV dliss a8 ol IS 5 o )0 YAIFD iz moge yio YYYOVAY oS dad o sl pudls gl 30 (556 guls .l
Iy sleislo sl VOVER 3as &S Colie JS j 0o yd FE/Ve iny qposio YOVYVEY 5 )15 15 oS L3 b oS L 655l 03l 55 3,5 o0
sloazdl sl (bl 5>l b ) lacond ool sy S d2pm Saelbn Lojls 45 )l )15 bausgie (5)sll ol 13 3,5 e 2

A ) (IS a3 3,950 e (FgSame CEL (905 gl (sl almdlgidi cSite (sAde £ gzl 3 9 Shagl,

S5 « ALM igSin 518 o5l 268 4514

-AVY0- Y- YYS Sarajaei@ut.ac.ir : Jyius oy .|


http://jupm.miau.ac.ir/
mailto:Sarajaei@ut.ac.ir

----- 2 )90y (S5 €L 43 (B (559l G (Gld allge (s Y

tdoddo

(oS slmojen 3l el oLl (a5 caliste sla sl ay (6 il olps Sloduo ¢ okl sl ¢ &L &g )
¢CA$L»»QL~J\ F{ YR )_igg Sle ypis (Alizadeh, 2017: 29) J.Sun J)|9 w9 u:sudl” e 5 ¢ sdlaidl ‘L;clo.;}\
o 1) o el Y950 5 505 nl 5l ey 45T Cunl o) (SY 558 9 s 1553 395 Sl loj 9 )b Job )3 0)lgen
oy gy lyds o 93 09 50) (Pourahmad et al, 2018) 595 0 oo (500 Sl S po &) &S Canl CaBgh g 98w (glize
(Nouri a8 1,3 ohlsp0y00 40 (23Oless g 3¢5 Lo b calio (glabasly wlazuilgs (caal ST e 4 (g s slacdl 5l uiso
U sl sl pac clbolbre 393 udai Loloe o oyl y> et al, 2015; Haminejad et al, 2018; Pourahmad et al, 2018)
&5 4 9 sl porde e g o ) (oS Slacdly (1S Pluwo 4 (5l Sl iotes S| (S gpcnl 5120172 45)
Sl 4 9,55 50 (g pSedds Ol (e gdaw 50 0950l ol el @yl g cles b dpalse (o el pl (g5lupslio ‘_'ﬂ
4_:;)!& J_Jin Pl d)giul_: uwl)_‘BI 4 ‘S)J.buu_»j Q&K 2 4_9).«0 )f)o) )l pJLC ISR as d)9b 4 395 o0 049D L5’9S““"‘° dllb
Gl il SeisdsS] slapis byl (Il caa |y gl iptaly 5 gl aiz 2,809, b mbblly ol Cul o bl
19 e bl USiio (ADGET, 2005) 5,5 0 8" &y wiuges 15 g p3Y (sloylisls g Woasyls dosysd il Lais el 59 5 YS!
" el b g ol clocdl o (S5 ol il wndlily (bl 4 1) (5068 Yoo 5 liytel ddisen oS ]
4 25 83 o ol dizes 0l 3 gl Syl Cale) pas I (Sl & (o0l 5 s (0)ls8 9 sl (s pped s )3 S
Oimen 9 (b Jow (ipd 9 (S @lio oy 4 plio il dile dnngi S e Jale I Sle grbgi xS Glsie
2)92m RAGHS 0329 ol 4 Colis b 3y ) Cllacl jlws B Sl ag290 L b s 0 slacl Sloj 5y jlw pas
o g )3 0)lgen 4 traml g ol e g jli8y SV 5 g plal G slajed Ol > (Sim b g el ol Sl ol Coanl
Ay y ol idgi jolaie Cped 4wl Cuenl Bl Hlus d”L;U 2ol 0 Al 4 Gomme s S lais OT adlllas ! anily
ol 355071 s SgSme Bl (65100 (glddlie (e (g S

(6 (e g Al
b (il b (VRAY) e g ol 23505 )31 5 )50 4 Gl alies ol )3 oy slaculld et S|
C9lob il Bl g slas alS jelaie 4 LM Slallas I Jols Gylos 1 ealil ()Kal a8 Sy does ol 40 VAR amd jd aubs
adle ks g5lwjb e gomme Sy calisee o3l il g Y le d)j‘é"‘?‘ b (V'\\‘)&.,m 9 lisgl)u Lol Sl Mals
(63l Slogilo 005 15 1l |y (650l &S 5,5 o A g 0313 J15 2 390 Sslol SR jolaio 4 g ) ey ) 00
29Il e porde 3l i plgie 4 e Sl s pdyeal (lsie ov gllie )3 (VW) San 5 5Sola ges sl
iliseo glacubl Sy ol o odlitul b5 sl loy ) 4 dtaly lobl yd 31 5l p0 00 9 Mok dawgs & Sidows) dom5 () 4
HH )51;,»U Slyed o 4 Glgie cou gldlas j (V- \/\)\‘ hivo g SO 5L Cauwl ppo pod Cuial (gl Lmd);.\awi P 6)51“.-’[5
bausgs Cyg s ol 03,58 S0 5 lajaed (350 sl (el (o g8 99 il 4 ey B ol 4 el 5 i
oy g sl 435,55 )15 dog5 3)90 g ool U 98 53 Lol gl (glaeed (som 4 CS > S St Syl lanadiie
Scdl )bl Gugptn Jbe S ard plais cod gldlie )3 (AT (hlSen 5 (o Sl 03,5 by (ool 5 (Slls Ao
Gl p Fpe (aldd — a8 Gl asls (ol Sl wlibs 5 g)ly (oo abude Blaio b 35 pln 0 sad 1S
“ole S g A a3 ) b sl e Blsiee 0ad @l Jao cnl 3l 03,8 sy Ty (Sistaliyn slare B o laje
slocdl 3 S gl slapasls IS pa by WS Sglite |y imghy cpl 48] 5 sl (ab sl
2 nizen g Cosl ALM GIS 5,S09, b iedl oyl Cuaglio g gimal (limn 5> 390l slapadls ol b Coles )3 g (SgSome

I- Aysan & Davis

- Amaratunga & Haigh

3- Havko, Titko & Kovdcovd
“- Patrick & Michael



¥ VAN ol /TR 8 ko [V + Jlw /(6 pod (S 325wl 9 (iR dolilad

o1 odlisiul (£ yglol dinej 1> 2l Jbijs Cigme)Sy 5 e re bedl dlox I g st S B cal (swlidig)

sl (55106 (sloojly yiae S (sl g gy sl o) )3 38 £y &S
Folke et al, ) 295 oy 25 390 5> (Se35Is81 —(selotal (claptis glgl | (S (lsis 4 oyed 15 65l 1)9l0l poead
Ol &S Glamd b (¥ .k (Bl Jgl Cunsy plad 3 lomen 9 18 Gle Klgi o pimnm S &5 INB] 4l5e (1.(2004
W ol as glaspd b as (Vo cl (auilojle 253 4y 0B dad oo Jlos! (21 Jolss 305k 1 as” aailojle 550 )0 i w>
Olse 4 e gl 38 3lse 4 a25 bl GBI (L) Gl 5 5ok el o] b )b b 09 a8l Wlgi o i
5L banld g )lidle 5l cuds dcgeme 4 4ol 5l S siwn il Jooo 4 B s do o] 3 a8 cal Gliwe b s> sy

(Alberti, 2005) w45  m3lojlo

(Andalib, 2009: 35) 5,15 o I, o (Sogwp (sloty o LI LialS JS b 4 i FeSwme LCAEL (5,9l
350 B (Sogujp Mgy 3 edgame o (S pd Bl g0 365 4 gy e b & Sl ol lodgue > & e
o SIS (8 )l g Ay debip b g coosd cow b o (593 yolie g il Sagw,b (bromley et al, 2005)
Sloj 2l a9 28l ol Glej lulpd b cuslite Gloylasd 5l &S cusl o393 Sloj (508 8L il oo 3929 4 8L
S SIS 5 (530l IS il (Sageyb dgha 13 355 0 4 Glo Slasls 4 sl St 3 b Hloj (5Ll M
d95 e b lasd 295 o b ) (99p> polis g Bl ) (S3gw)d 29de pnp b Bl (Sle 4 Cons 8L
Wl oo Joloe oyl coles s (habibi et al, 2013: 54) 1] o 3939 4 b (65 IS5 p (8 @)las g (gjlo poleo —dnwgs 4ol
So3lb e 6yl (63,5518 (69l fslosl) (sl (syglals 5l Wl e o anise S (Sogusp ) il SIS 4
(Holling & Gunderson, 2002; Mayunga, 2007; Mitchell, 2012) s (5)5lb 5 o) 5 So5l8

1385 () 9 dlge
"o 9 SRS Slllas p (gie (oS - oy (bl gy Bl g (03 - Slaswgi Ban Bld 4 ol iaggy
(gl (wlib ol ¢ @dlas i ledle cdSwl (Ladls )l jasls (guios Blal 4 olawd gly cwl Sl sl
3 SsSams <l 53 £yl el yadls (candib s o5 gy GatS ey A5 gyl () Jsia) asil i g ozl Contd
(slasgd) SeSme b S (6y9l il w59 5 s (sly A odlazul AICGIS 5 Geoda ldley )3 dege yomw,S, il
69l ol Xij o] 2 48 wle s 4 (1) sy Byl 31 Sl (yge ol 005 oalial’ Slaz g I3 1 (o258 5 Bl
GLL ) a5 dxe K5 lid 5 eile Wij ctilaio (el xboiis sl N el dles 4 00 oanlie dige Luilyly S el
o slo (1jg 2ol (sl Sy 92 Cusl VLl Cij bl o oalia yio b pl ] g 148 ol g 43S0 5 1y 05
2 e Jslite (59, YESRI, 2016) 23l o jl Aol ol g (ol (Stwgn p (e 2ldS gy & cnl (S )1 3929
oSl AiS A5 85 S 4 (Stesed p (e LS Gy cadllas pl >l (gipe CBET Lo g dluen Sy
25 bl ArCGIS 10.4.1 J13le 5 5 oozl b les olyse (ldd (Sinsandss olol 1 5500 0 (6ysldl (e olidd
@ oad Jlod G Shy @iy 28 )l S dold bawgie ST gd e pll pj Ojgo 4 lagysSil (Sobued (5S35 dula
buogie 51909500 48,5 )5 )3 (oLl Cjgo 4 @iy ML Y 9 ) (o bawgle Aol ST gl e 43S i > (dladed g0
(Jacquez & Greiling, 2003a; Zhang & Tripathi, 2018) .39 o0 43,5 jlai )3 ouiSlyy Cjgo 4 @je Wb Y I iy alold
(V) datl,
T =187 =1 Wi (X, —X) =1 —-X) Cy;
I=—ssroiztoiw, ST . © WisgE_ge,

uL“‘ UP9) Og.] Gl 005 031.63..»]‘“01)9@ sbz.a ,Jm; 3| o9) )’| 6395\“@ caéb 5O 6)914.3[3 L;Lmuaﬁhi‘: u.sLa.e F3TY ‘_;\)_3 BT 2V
S olie ghls (B)lae plas” a8 dad o LS piored Wilodd xjei oS xS j0 g 3L xS 0 oldlse (S)lee polie oS aad s

- Moran’s I
2- Environmental Systems Research Institute
3- Anselin local Morans



----- 2,921 e (S Bl )3 (G (5501 DU (gld aldio (yenns £

as)le o dlyp ddgs g3 sodimd L5 &S Sl SS9 P jluie 9 Z e jl dlue o) bl (gl s ligel I cglize
(V) abay el (25l o (2lad (59 Wij

I = XS;:X Z Wi (X; — X)
: i=1,7=¢
Peme C3L 3 (5)glol 3 anlllans 3,90 gloaS LG ) Jgua
So3lels ik &y b yasls
sl b S
onb sl aib ¢ Slib sl
bawgio 5yl b dw
YL (5 ylb Sk g b ko
b sH#
[ o ozl Sl
29I e Sl 18
= d)s‘%”b - L ylﬁj , 2 &l slpasls
buwgie (59l Olosw 9 2] dlas uin ‘
onb sl Sloww S'sb S
P 5y cuts
2l e Eroyie Voo il S
omb sl yoa Yoo GVer Al
buwgie (yglls Eyoyia ¥or LYo
Yl )5l apepa ¥ee ) ity
YU 559l Juo Vel s
Luwgio (659l Jlo¥e B o il Centd
b gl J ¥ by o
2l e Jbo ¥l i
YU (s syl Slog
YU 555l Jsd LB
bsgio (6yslls ey Ayl CuiS
omb yglob 27
ol (b gl CusS 86

Hataminejad et al, 2018; Mohammadi, 2018; Sadeghi, 2018; Pourahmad et al, 2019 :isl

Lsgio oo 4 5 sl 035 a8ly Sl 1938 35 Jlah 53 e o gl el 3550 el 390 egiomo s 4 3,90 4
Zamiri et al, ) ol a8, IS5 4,8 090 lawlsl ) jaud (038 5 (63550 diwd 5 Lol )8 .05l el byd o jl e V-V
Iran Statistics Center, ) cul ya5 YYYAY. clils A0 Jlo )5 (Siio 5 (ot (050 (ylasdpuw (bl o Dygi00 o (V218
dod 3> (o) sk 4 2)90m b IS pee S 4 CBL b Capmar IR g 3l B elainl g (eolail Y S (g 53 (VY
o> iSle cpdlgn dlomo cng)l AN ABle 3)50 @b oy SRolSBIS o (Gygb 4 ge S 4 gepd ler
g HB)S JSS jd @ glad 4 slantl slaliog) GLdl g Coner oalE Ad) (o )3 0 g o9y Sy caald (el
Zamiri et al, 2016; ) cuol atily wsy plp Al i o] Coawg g plp & 5 Gl (o 41538 Jlo ol (b 55 59000 1 Cunen

Aamd o Ui 1y 55000 b Cusdse (V) aias (Abdali et al, 2019: 46



VAN ol /TR 8 ko [V + Jlw /(6 pod (S 325wl 9 (iR dolilad

(Abdali et al, 2019: 46) :is Lo .5, gixs poead CanrBgo Al —) S

bl &) 5 oy

2 9l slaasls dsrse 1oy e Sz 38 9ll GRS I Al Jalod 5 Lpad L 9290 g9 (et
NPlpy bae 53 el cpl (35 (gaatod b G 5 39290 Slap)lS pbe I (ClID) (silolia b Ll SoSme (6 )88
(Y Jsia) s gl el jasls o sy g Colue ¢ ArcGIS
S L M 3 5 )9lol glaad L Cyurdy (o lwlid T Josa

203 (g2 re) e &5 oasls
YE/¥ BAFY- Y aib

Yol VOYOINS 4ib g lab slus
v/ay TAVYYVY aib du

VIss NRINAS Sidu g dib jlos

vV/of YEVATFTY 3

YANY YYVESSO i ool Sl
\RIAN TASOA-Y Sl 15

ARVINS YEVAFYY 2l g onlw

YAINY YYVEFSO Oloww 9 21 las i
Yo/ YA-05-¥ Sloww Sl

/oA YEYeY J5 5 cuis

y/aq YYFarY oy Voo 5l a8

YAIYS YYYarye pye Yoo BYer oy s
YY/AY YOAVFOR FRVSCoS DRNITE SR

Yo/A- YAVFASS oy Yoo )yt

YV/O¥ YEVATFTY Jlo Ve 5l S

[-¥ Aard Ju Ve by oy Al Cdd
YANY YYVESSO JL ¥ by

\RALS TAFYYS- Jlo ¥ ) i

vV/O¥ YEVAFYY slwg

YA YYVESSO Jod 6

Yo/ YA-08 ¥ AW 4l CuS
/0¥ YOFY0 e

o[f \Aatd SRR

AYAY (o )an 5 danlyg ATAY (ghosma VYRS () Kot g 315 il 2isle



----- 2 )90y (S5 €L 43 (B (559l G (Gld allge (s 1

Galob e ool ]y GaS sy 10,8 saated 5 3290 @dg G Sl pglol o padls ) add v e

Ol adlllas 3,90 e3ga5xe 5> ezl Sl s S (S5) i bl 1 25y S @ (50l B YL 5)5lb)
L S1 ol pKia 0 Vb clib slasd 3g5g ol iy clSwl 0o pd YA 5 (o318 cdSul ¥V ccdSul 181 s yd Feoodgis oS aad o
b dales iliel ads 1y ol pe s lilud 5 Olal e Wil ol jes polael cdSiwl 5 Ll phas (s ASles olaadlse
dids 93 dopd Ve il S Mo pd Y 2gis den g0 sla et (o jl 48" dad o i adllas 3yg0 > et le lib Sl )y
Slog Jlime gy oll 4] CudsS 4 bgrje lagwyp it 4B Sl 5l i 9 )lea 2o ¥ 2gi 5l dw w0 ¥ agus
2 392se Sl jl a0 ¥7 2500 43S Ojgo Slaaw)p b Bilhae sl 4B)S Ojgo CudeS W86 g (05T (Jleye (Jod B
ple w8l 53y (2ly odg 4 03gdxe cpl )3 astl (YL L Caotd > lgiae |y o] e & sl oad 039l (iaye 03g0x0
D)8 gt 48,8 JSS (glails slg 4o baes 5 oSl Jb LUy pae cle 4y a8 18] slajle g calw o b jluill cole,
y50 035030 1) dgrge slaly | asyd F/AY  YAIVY FV/OF Cuiy 4 cutS 38B 5 (055 (Jad BB g slaylee pismed
—ails pllas lolid jolate 4y gy oyl 5 ebigd o S SasS ol b ladad 4y WL (6508 sSoly g o Lol 1, adlllan
5158 00y Hlan ) adllas Dyge Glalad Corline oSS Glalad ojl0] dllde oyl j3 0ad 0 adlyy Slabad Cpl Sl wyp 4 gl
@ plS o o Cunlodd (g g guated @yeyte Voo Sl il g @peyte Vo BV e o cipopte Voo BV ee o cpayio Ve e
o S5 g pdlas uin g o Joli |y adllas 3)ge 03ga5me duoyd YO/AL 5 oy YY/AY oy YAIYS o )d Y/AR i

A3k A3 a5le mus dles 1 Jloin] oy 555, il 5 oo (cloysSTh alex 5 Wlgi oo s



VAN ol /TR 8 ko [V + Jlw /(6 pod (S 325wl 9 (iR dolilad

SoSms Sl I )3 50l sl s U 51 adill oo s Y IS



----- 2,921 e (S Bl )3 (G (5501 DU (gld aldio (yenns A

S 098 (9008 4 idls S jae Job g Cwdd Caxdg bl o duopd F/OA S g Cuid 5 doyd YO/FA Sleww Sl JANY
ot Sile a bl SO 009 03w Glie a2 e &5 sk A sl S (Sagw )b Bamd (LB (o9 4 g pre sl
Cod g yae Job Cumdy oy 29 ol b ol S)lud i g %S Gl a3 ol ol olie a8l e plasle
O oy YA (Jlo Ve 5l a8 o0 VY o Yo 5l i duopd Fr dgds a0 L dalllas 3)50 039450 j3 3350 (sl jleidlus

Db oo Jold Iy Jlo Ve BV ot )l S g Jo Yo B Y-
Gl 3l kot opl )0 (SeSume il LI 5o d)ﬂgl}‘ s edls il can Sl Wy, s jslaie 4 :lsb,i” .&39) Luss
(coxiio sloals) diuly (ol piio o (5y0lol) Jims piio oy L GEODA § AICGIS Jjéle 5 )3 34540 REQIESSION 30l
&S amd o Ui SSume il yd gaJlS ‘5)9]:..:13 sl e ls sl a3 eSl Wy, (Y Jedn) M (asuie Lgy ol adew
Al Cwdd g /A a4l CuaS /AT plas uin /A lasle cdSul glagasls )L&f)..;l; Jolse o 30 1y copd opyidy

VR NRYAN S
e L uJIS 3 Regression (5o Wy, Y Jou
(S19) 6 bsine gdaw | (StA.EFTOF) 5 kil sllas (Co;;i):ient) R2Adjusted | Lo
oo V¥ “\Y/AY YN Sl sl
fees vy RNE: <Javsy gl o
fees Yo/oA AV/FY <[AYAY Ly s
VY ¥/A0 ¥/-5 -Ja¥ys 53l Sl
ofee vo/ve —A+/-A -[arv¥ al CisS
oo J5 v/ -IY$00 sy

WAS 55,55 S5l

5 Lad 3 oy 5 (B)lse Sy 5 @i ol (S (olad (Stesendg il (Sl (lyge (2UaS (Smondgs

Cusbge & d2g b 1) LS ) (2)lse @iy g @il e sbdlyie jlade 93 S — ldd (Stuwen (poyp & I cpl sl (S
Jacquez & Greiling, ) s45 0 (o) MoOran’s | jl eolaiol b b psxio 0 (oldd  Siwwesdsds a3 o pbl danad 5 S
SN S L ausSTy) JolS aie olad  Sweddsd sl =) 5l asls & a5, .(2003a&kb; Goovaerts & Jacquez, 2004
ldd (Standgs pie odmdplis o jho Hlbe o Cusl (ladgs) ol Cuto ldd (Stuandgs ) g sl (sl
Sl i oS (F Jsn) ol o s J) e MoTan's |51 ol s 5 4025 gl -l (ol ook (550
0a3ls mad e cewd a1y (3510 (I Slex (lhge Jio lgie @) (aldd (Stamdgs 5l awo oo (L 1) 608 sl (092
o e Qg 4 g ated gyt BB (V) JSS 5 polie ol @l Pl 5 Z e ¢ il llazl 350 (a3l ¢ge
adlis ol il | hge e imin 85 m3ce s (1) JS sigdion Jitte st b LnJaw 5o ogilly osizal (gl o0 32
boplp &S Z e 4 dog5 b .l ((ladgd (so3)) oo (plid  Stuneddgd K (gosimd s 48 ol o )35 +/YORAY
(P < wisbonds o g Obswl glades oS G 5l cladss oSl owin 45 5l Jloisl doys Y7 51 4208 conl ¥EA/ATISAY

.Y)
Moran’s | bwgi (5,9lol 2395 59N -€ Jgi>
Z )i P i I o9 sl i gl
FEA/ATIFA IR - IVO0AY Slades

MY ains slaail (55, 8L



q VAN ol /TR 8 ko [V + Jlw /(6 pod (S 325wl 9 (iR dolilad

I Gl o)y Slaisd g2595 -V IS

101590 (e o] (g 51 03Ul b (659l (Spad LS (gauCa gyl (2UaS & 593
05)lss PS4 amd o (U5 iz o g oS xS )3 5 0L xS 0 bl ()lge polie oS amd e (L I3
Mg £y oMb 4 5 L5 Sy 9 P Jltia o7 i 5l Wlus ol plosl (gl tttaus liigalyg ] Coslita jlas oo sl
J 2lad (Stusod Cinog (ly g clord abls ()bl (ol (sl 4 098 @ olyge oo bl 23l 00 conl as)le ya (ol
(S0Ss S055 YU slai ST Jte sl g o oassl 3 blis g ¢l bl lyic 0 adlgn o 45 1S Lo odlitel bS]
A g 4 sl San YU gloybiy) ) A gl 48 yls YU T e b Stasamdss <Y olyge Lasld izl
203 0 oo Jl (a3l o LSy G35l adllas 3y50 slaasls j edlisel b S (gpglol Sl 1 35 ool (ED) 55,05
Stuad 3o g e aludl gy S g8 opsll Jilow jolaie 4 g amlgs e Cuglyl 4o)0 WD rhaw b cyglyl
ol 31 030l | 39001y igSane bl (61 (6yglcls ipo (1) s tel s 4 (V) el s rgs b coolol qjsr 5 (ol
b L (5320065 sl 2y (B U oS S e ) SSE 4 Gloislo slacSel ol 0 o smoe ol ) plyge Sl

s onlie LB S0y S8 4y oS Wloads (gabaiwd (Jlois] ol 4363 5 abilis s



----- 2,921 e (S Bl )3 (G (5501 DU (gld aldio (yenns )

Anselin local Morans jI saliiw! U 5,900 s (FoSumoe €8l gudlS 6,5l oyl ia0 anids —€ JSU5

b bawgio d)sL-‘U stub 039050 10 35050y (SeSume Bl e BB slaciand puS o odalin ¥ IS Gl a8 j5b len

o LUl pie (pizman 5 jluk @lae 5 3kl lojlo wius J1()l3)985 5 pie > 4 & oo Sl Sla iy jogad
Sygo 4 xS £33 oo 3 Cumdy cnl iload b (S 5 ol gl pliee b plbodgizne (65 USS s (iSLs
b S 65 3ty (P Jyiz) o dal plings ol sl g Jla Sl 53,5 salgt Soblas | 355 (st
Gl sl 3,9 jad (F9Sams €8l IS Sl oy FEIV- bl cl 2 S o 0l | (e (oo bl )b 51 590
FloN sl 43,8 )3 YL LS cyglol cab 1 o yd YVED o)y H1,8 b (d (6y9lol cads 13 woyd YY/FY ol bawgio
ol 48,5 15V 6,9l l Cabs 15 aoyd BT 5315 518 ol gyl cabs 45 do

Anselin Local Morans @;,b 515,50 s (FoSame Cdly oS (5,90l guiuCu gyl Carndg T Joua

LoD colue M y9lels
YV/50 NN Y L3 yglol
AR ¥+ AMAY YU (g5l
FY/V- YOVYYY Luwgio ¢l
£l \AAREYS b yelol
YY/¥¥ VYEYYAY omb L gl

M o slbasl (51,5 sl

RIS NPT PRPRCIENR

85 5B ygted )3 laaloe g by jed Cundg & (bl g 390 Sl (olite g e (a3 Sug) e (08 Py des ]
g > dado e 0030,5 LEl VAF daad I aS SYeed debdl o sl bl Lol sy olgS dad ) SGgy cpl 4 el 2K
3 ot b s b W3k i & 650l 3,5 s s Sl aoye 4 gl ks plyie cos )5 5T
il b 4 Sl55ie g sanogs glaw & e (gl pstdo sl 455 5 355 5 pme 53 &l 05 Ciles
OIS L oyt 1o (gilwosy b dlwy 4 45 ol R g 4 CutSILY Bun @iBbdnwy s ladlaidl [d ed iy
Pl o STy 1 35 5a8 g 0358 (g3 b g lame CulS 25 sk el l s Sl @ <o) ol o ol
2 090 8 4 MW Sl e slp e S 2l 6pSo3lul (il ol (Mol b Gyl ke @ b0
e g Blokd (Al (8 b b Olls Slsb ) e 5 IS g oy npin Slp Ol sl slared s

- Return to the city



19 VAN (yluno /T o5lon /Y ¢ Jlw /(6 b (552 4ol p g (i gy doliduad

S Gl gl &S bl i Sl g )Lib Lald cou 0 Slas g i 4 3B o iz 3 sloial 5 (SKijd e
ol gl Lais ) pane (185 o] (21 53 bl b oSl ol sl W aatzian (lainl g (S50 i ool sl sy
A S 2l M gyl (slaasls gl sl Sl Simogy cul o i sl 0 S gl a3 g I3
209290 (2bdd (Sandgs by, il (alad glaosls 1> ey 4 (25 (19 sl 9 g sS) Ly S sl B9y RIS (4l 0 )90m
S oo g il (02351 5 (Dol «(sladd) S il W (syglb @ig £ s (sl A edlizel GeoDa l5élp
N3l 3 d2g0 e (lhge cbudl gy 3l (S Bl 53 (spslli (slapadls alad mjgi sl oizmen sl 00 oot
s sl a5 gyl 5 2l gvge e 5 lish Lalyy b dogs b 55 il (slacaglgl o il 01 odlizul ArCGIS
gl Camdy o ol 52 45 0 (ganated b gy )3 35 b GgSame Sl I (600l d ezt oS LS UYL
sx @yoyio WEYVAY @5 oy (0 1) 3)500 i JSoSamo il 5l mupoyio YOVYVYY oS ¥F/Ve xy diopd cpyids b bawsgio
8l bcand oyl sl P w2y Siaely ol & o5 (S 6slol Cundy 3 (JeSis CBl Colus | aoy YY/FF
3 oy Bl gm ey YAAS YL L3 (gl cunsy 1 SeSume il oyd VNSO dm mpeyie WeNAHF
slooloiiy hmgly (sloatbl slisy 35,1 )18 Yl (gpsloli Cundg 15 10> IV imy poyio FAMAY 5 0y (6y5lb Cmdy
selbrlgo (slaoils o £58g jl x> ) bl § Sl (1l 5 6306 xglob BRI 4 d2l Ss0 50 I a3 5
i e Jotud ) a5l 989 5l J8 Cogllas Cundg 4 cuiSl

9 0By Cudy canld yoys ¢l el (iSLo cdlsx gyl S ko 039u ) slacdl) bplaitlo (gilopslie 4 255 @

VA« 4 powge sl )3 29250 ol Cole) cuslio s Sl odlitul ¢ 53l yd g 5rloxo (lsE Cule, o

sl sledld ) g b yode g3l g sk | g s S )lie IEI sladine; Sm] @

g (S (3la3 e (Ll Caa 53 03908 CBL 53 3290 (1)1l g (o8 Sl Lai> @

o peé 9 03gm 3 C3b (kb yal 13 (9> g pogad ie S it 5)lSulep @

ook ol sl 036 (ogass 5 6ygll g el cOls lagyb o ool ol Jai @

9 R 4Bl g 35 0 3 B g plusd Sguty )90 el (3blie g 039w )8 Sl 3 0%y 4 bapledls CudS (o YL @

ey B39 oo A5l 15,5 (glama,> 51 5y9
Reference:

1. Abdali, Y., hataminejad, H., Pourahmad, A & Ziyari, K (2019). Analysis and Evaluation of the
Vulnerable and Unstable Textile Vulnerability to Earthquake. Geographic Exploration of
Desert Areas, 7(1), 41- 63.

2. Adger, W. N., Hughes, T. P., Folke, C., Carpenter, S. R., & Rockstrom, J. (2005). Social-
ecological resilience to coastal disasters. Science, 309(5737), 1036-1039.

3. Alberti, M. (2005). The effects of urban patterns on ecosystem function. International regional
science review, 28(2), 168-192.

4. Alizadeh, M (2015). Vulnerability Assessment of Kouhdasht Urban Infrastructure with Passive
Defense Approach. M.Sc., Assistant Professor Saeed Amanpour, Department of Geography
and Urban Planning, Shahid Chamran University of Ahvaz.

5. Andalib, A (2009). Regeneration process of worn out tissues of Tehran. Ray Poor Publishing,
Tehran.

6. Bromley, R. D., Tallon, A. R., & Thomas, C. J. (2005). City centre regeneration through
residential development: Contributing to sustainability. Urban Studies, 42(13), 2407-2429.

7. ESRI, (2016). An Overview of the Spatial Statistics Toolbox. ArcGIS 10.5 Online Help System
(ArcGIS 10.5 Desktop, Release 10.5, 2016). Environmental Systems Research Institute,
Redlands, CA.

8. Folke, C., Carpenter, S., Walker, B., Scheffer, M., EImqvist, T., Gunderson, L., & Holling, C.
S. (2004). Regime shifts, resilience, and biodiversity in ecosystem management. Annual
Review of Ecology, Evolution, and Systematics, 35.



2,954 e (F95w S8l 43 G (5,9l U (sl iy \Y

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

26.

27.

Goovaerts, P., Jacquez, G.M., (2004). Accounting for regional background and population
size in the detection of spatial clusters and outliers using geostatistical filtering and spatial
neutral models: the case of lung cancer in Long Island, NewYork. Int. J. Health Geogr. 3, 14.
Habibi, K., Behzadfar, M., Meshkini, A & Nazari, S (2014). Development of a model for
predicting the instability of ancient urban textures against earthquakes with Inverted
Hierarchical Logic (IHPW) and Geographic Information System (GIS). Journal of Earth
Sciences, 22(87), 83- 92.

Habibi, K., Pourahmad, A & Meshkini, A (2013). Improvement and modernization of old
urban textures. Entekhab Publication, Tehran.

Hataminejad, H., Abdali, Y & Allahgholipour, S (2018). Assessment of Structural
Vulnerability of Urban Deteriorated Textures Against Hazards with Passive Defense
Approach (Case Study: Central Deteriorated Texture of Ahvaz Metropolis). Geographical
Information Journal (Sepehr), 26(104), 159- 172.

Havko, J., Titko, M., & Kovadcova, J. (2017). Vulnerability of the city infrastructure as a part
of the resilient city concept. Procedia engineering, 192, 307-312.

Holling,C.S., L.H.,Gunderson .(2002). Resilience and adaptive cycles. In: L H Gunderson and
C SHolling (editors). Panarchy: Understanding Transformations in Human and Natural
Systems.

Iran Statistics Center (2016). Results of Census 2016.

Jacquez, G.M., Greiling, D.A., (2003a). Local clustering in breast, lung and colorectal cancer
in Long Island, New York. Int. J. Health Geogr. 2, 3.

Jacquez, G.M., Greiling, D.A., (2003b). Geographic boundaries in breast, lung and colorectal
cancer in relation to exposure to air toxics in Long Island, New York. Int. J. Health Geogr. 2.
Mayunga, J. S. (2007). Understanding and applying the concept of community disaster
resilience: a capital-based approach. Summer academy for social vulnerability and resilience
building, 1, 16.

Mitchell, T., & Harris, K. (2012). Resilience: A risk management approach. ODI Background
Note. Overseas Development Institute: London.

Mohamadi, P (2018). Earthquake Resilience Study (Case Study: Area 1, District 9, Tehran).
M.Sc., Hossein Hataminejad, Department of Geography and Urban Planning, University of
Tehran.

Nouri, M., Mohammadi, J & Mohammadi, J (2016). Analysis of Spatial-Physical Structure of
Urban Decay Texture with Renovation and Improvement Approach (Case Study:
DoGonbandan Urban Decay Texture). Spatial Planning Quarterly 4 (2), 105- 128.

Patrick, B. C., & Michael, P. B. (2018). Towards resilient cities in Ghana: Urban planners’
perspective and strategies. Futures.

Pourahmad, A., Abdali, Y., Sadeghi, A & Allahgholipour, S (2018). Spatial Analysis and
Analysis of Physical Resilience Components in the Central Context of Hamadan City Using
Moran Spatial Autocorrelation. Physical Development Planning Quarterly, 3(9), 92- 104.
Sadeghi, A (2018). Spatial Analysis of Physical Resilience of Urban Decay Texture with Crisis
Management Approach: A Case Study: District 10 of Tehran. Master's thesis, Guide Ahmad
Pour Ahmad, Department of Geography and Urban Planning, University of Tehran.

UN/ISDR. (2002). Disaster reduction and sustainable developement: understanding the links
between vulnerability and risks to disasters related to developement and environment. World
Summit on Sustainable Developement (Johannesburg) 24 pp.

Zamiri, M., Zamiri, M & Nastaran, M (2014). Quantitative Methods in Analyzing the Spatial
Development of Urban Housing in Bojnourd (2005-2005). Journal of Urban Studies, 5(/7),
67- 76.

Zhang, H., & Tripathi, N. K. (2018). Geospatial hot spot analysis of lung cancer patients
correlated to fine particulate matter (PM2. 5) and industrial wind in Eastern Thailand.
Journal of Cleaner Production, 170, 407-424.



Journal of Research
and Urban Planning

ISSN (Print): 2228-5229 Vol. 10/ No. 39/ Winter 2019
ISSN (Online): 2476-3845

Research Paper
Determining the components of physical resilience in the residential texture of
Bojnourd City using Moran’s I spatial autocorrelation

Yaghob Abdali: PhD Student of G Geography and Urban Planning, Tehran University, Tehran, Iran
Syeed Abbas Rajaei’: Associate Professor of Geography & Urban Planning, Tehran University, Tehran, Iran

Received: 2018/4/24 pp 13- 16 Accepted: 2018/11/1

Abstract

Today, cities and residential societies are mainly established where they are subject to different types of
natural disasters or are subject to different man-made disasters due to technological advancements. Hence, one
of the most important requirements is addressing the physical issues of urban residential textures and the
concept of resilience and consequently, retrofitting these textures in case of possible incidents and hazards. The
currently studied domain was the residential texture of Bojnourd County with a total population of 233810, with
34557 residential buildings and a total area of 7859902 fn . This study is an applied research in terms of
objective and in terms of methodology, it is a descriptive-analytical research based on physical-structural
approaches. In order to obtain the objectives of this research, selected indices such as the structural skeleton,
materials, the number of floors, gradation, building age, and the quality of buildings were extracted. In order to
determine the trends of the patterns, the regression tool was used. Also, for weighting of the layers in the spatial
data, the spatial autocorrelation tool of Weights Manager, available in Geoda software, is utilized. Moran’s |
tool is used for determining the type of physical resilience distribution (clustered, random, and sparse).
Furthermore, Anselin Local Morans spatial autocorrelation tool in ArcGIS software was used for studying the
spatial distribution of the residential texture resilience prioritization. The spatial results in the current study
shows that 2235783 m? i.e. 28.45% of the total area including 10187 residential blocks are in the relatively low
to very low resilience range and 3513732 m? i.e. 44.70 of the total area including 15269 residential blocks are in
the medium resilience range which require immediate planning. Finally, based on the findings of this research
and within the framework of the six selected components, suggestions are made on the physical resilience of the
residential texture of Bojnourd County.

Key words: Resilience, physical, residential, ALM, Bojnourd.

Extended Abstract

Introduction:

One of the problems that have always threatened the lives of human societies over many centuries
is the occurrence of disasters and disasters that, if unaware and unprepared, cause irreparable
damage to various aspects of human life, including social, economic, Imports the environment,
psychology, etc. Today, due to the rapid change of cities, part of the urban fabric due to inefficiency
have failed to establish a proper relationship with their environment and service to the users. In the
meantime, threats such as the existence of hazards, the mismatch of tissues with present-day needs, as
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well as the wear and tear of these urban tissues, and in particular residential tissues, have been
threatened, hence one of the most important requirements for addressing the physical problems of
tissues. Residential in cities and explaining the concept of resilience and consequently the resilience of
these tissues in the face of potential accidents and hazards. Today, there is a dramatic shift in attitude
towards residential contexts worldwide, with the dominant focus being on reducing vulnerability to
increasing resilience to any risk. This paradigm with multidisciplinary approach and twist planning It
utilizes ecosystems to increase the capacity of ecological systems to absorb disturbances and to
maintain the necessary feedback, processes, and inherent structures of the system.The main problem
of cities in Iran, which has always driven urban planners and officials, is the physical decline and
problematic urban texture or poor texture in the urban space and the adverse effects of non-
compliance with resilience principles in urban areas. This field can be upgraded. Bojnourd, as an
emerging metropolis, suffers from undesirable textures, influenced by development factors such as the
establishment of industries, particularly heavy industries, and the acceptance of immigrant floods, as
well as the temporal incompatibility of urban textures with existing needs. Considering the special
status of Bojnourd metropolis and its importance in social and cultural dimensions among the cities of
eastern Iran and its highs and lows and its importance at national level, its study as a city has a
history of resilience. It is very important.

Methodology:

This study is an applied research in terms of objective and in terms of methodology, it is a
descriptive-analytical research based on physical-structural approaches. In order to obtain the
objectives of this research, selected indices such as the structural skeleton, materials, the number of
floors, gradation, building age, and the quality of buildings were extracted. In order to determine the
trends of the patterns, the regression tool was used. Also, for weighting of the layers in the spatial
data, the spatial autocorrelation tool of Weights Manager, available in Geoda software, is utilized.
Moran’s I tool is used for determining the type of physical resilience distribution (clustered, random,
and sparse). Furthermore, Anselin Local Morans spatial autocorrelation tool in ArcGIS software was
used for studying the spatial distribution of the residential texture resilience prioritization.

Results and discussion:

To analyze the map of the resilience indices, after determining the status quo and categorizing
each index based on the degree of resilience (high resilience to non-reflux), vectors were presented
based on spatial representation. Examination of the building skeleton in the study area shows that
about 40% have no skeleton, 31% steel and 28% concrete. Examination of the number of building
floors in the study shows that of the existing buildings, about 74% are single storeys, 20% are two
storeys, about 4% are three floors, and about 2% are four and more than four floors. The quality of
the buildings has been evaluated based on five criteria: new, acceptable, repairs, demolition and lack
of quality; Relatively high-rise buildings in this area, especially in the central areas of tissue, have
complied with the lack of standards in recent construction due to the inability of residents to settle and
mainly in the marginal areas. Also the criteria for renovating, accepting, demolishing and lacking
quality include 31.54%, 28.27% and 4.54% of the existing buildings in the study area, respectively. In
this paper, the size of the disaggregated fragments, the area of the studied fragments are classified
into four classes of less than 100 m 2, 100 m 2 to 200 m 2, 200 m to 300 m 2 and more than 300 m 2,
each of which 2.99%, 28.36%, 32.84% and 35.80% of the study area were included. The status of the
materials used in the buildings under study was 31.54%, brick and cement 28.27%, cement block
35.69% and brick 4.58%, respectively. Surveying the life expectancy and age of existing buildings in
the study area shows about 40% more than 30 years, 31% less than 10 years, 28% between 20 and 30
years, and less than 1% between 10 and 20 years.

Conclusion:

In the present study, after extraction of physical resilience indices of residential texture in
Bojnourd, the regression tool was used to detect pattern trends, and spatial autocorrelation method
was used to weight the layers in spatial data. Moran's | tool was used to determine the physical
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resilience distribution of residential texture (cluster, random, and dispersed). Also, the spatial
distribution of resilience indices in residential texture was used by the Anselin Local Morans method
and texture preferences were extracted with respect to the existing spatial and spatial relationships
and priorities were determined at very high to very low resilience levels. Physical resilience of
residential texture of Bojnourd city was categorized into five spectra, among which the average
resilience with the highest percentage (70/44 which covers 3513732 sgm of residential texture of
Bojnourd) was 1763787 sqm or 22.44% of the total area. Residential texture in very low resiliency
which needs to be programmed for these parts of the tissue as soon as possible, 1701504 m 2
(21.65%) Residential texture in high resiliency, 471996 m 2 (6.1%) Low yields and 408883sq m
(5.20%) are in high recovery condition.
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