afthesar.iauh.ac.ir on 2024-08-06 ]

[ Downlo

R D90 — iRy dlie

©: IAUH

ISSN: 2322-5602

VFe ¥ o /o3 3k Jlw [ onbaig o olond las Coa

1PV-10q Oiladw

adle Juo wlwl 2 (6500 Sl (5590951 (5139 55 (33,1 (Sl
(05 B Jlowd 153,90 axdlno)

winn o Wlew lgr crrtcuws £y ari obld (owgo Cpmmd dw

VAR callie el s gyl
VAN dlie 5l o)l

2SS

i (b AS5AS5 dla ) gyl (slo M) g0 by ol sl &S 0315 Gamn sy Camas 2 |y L3 bl ol ]33l 09l
2 038y laoliusj e bas e clajgd S (U8B 5 (0ed SUSPST Jlate (Stwgn 5 (Se)LSe pie sl 0dd (anb (L3N]
SR o gl oailia (Ll JLasl g (g0 jow slajgis S slal b wodges i | (cotunwgST Olasd (6 0 oS
o g > S3glssT plaie (Stwgn ot dlie (pf Bun 3ged pal)d (s j £ot i g 2 1) dng )k dhej Ol o0
Jsbe (b g sile (o Gln ) e Sigy 698 cnl Sl SIS (6995l ool b (ooladutiy o9l (slayg S )l 5 (5 555
5 Lol s i bg) «S3lssT iy llllan 3 (659l 3,218 Al lucul by (e )3 403 oo )] (6308 SjelsST Jlate aSd
5l edlawl L 9 GIS jl58le 5 p5 adls adldgs Jdo (Byro b Gusmw Slodds )y 4 iominw 5 (g3l e s cilisie (sladoinw
wad o a3l 1y Loyl &Mels iz 5 ysds )S Cuxdge oS glaaminis blcws G a4 ol (laas) § Cwglio @i i sy
SLaeSd (ogas o clalid b (clocyns ol ) Bitas o 08 Sloiy yo 8 10T ggmines lo (63,90 adllas )3 oo Cowd
siuadib 09,5 ez 53 Gl g (Silwdund (e A Caglgl g (dany Il baygks S (pl WS (o sge (1B > g (Slodl>
el ol aiils lgisdy il 0)5 S 93 (i Slgn S hucaglyl g (odleiin SlygsS p Joitie o5 ks Jas (295 Wisd 0
5 e 4 L3S (e )58 ooy ge ccalisie (slacaggl | (S 5 5 (2, iz i gl sl el b 9 Ol
oy dizn (ppieS b 2l Bl (n B )l

005 gl a2 pm g (b SuiglsST ke (elalisl (g3londi 3l g Amwgs sl sl et Glsisa Wl e ads ol Blyy
Oy SLainginy )3 BLS (695 51 )05 slade 4 a2 g b Jae ol €83 3,5 )18 (5l 00 500 3)90 drwrgiJloy> ey gl e
sl yidi il yody 18,5 )15 o3liialyyge (5 068 () sl 9 ke g buze bk (ol Gk bawg (S35

&5 o3l

> Jio B ()95 (e slate (Siwg Jo s e SuiglssT ke (GIS) (ol SleMbl s (5008 SujglssT 4

L IFD Gble) Gl 38 Jlosd iz ) e sliake (559951 aSud a2 )bSo oS cagpde Jso G plgie b Jgl odiamgp (6555 Al 1 48,5 dlie ol %
sl (635 30 Gl dely (ol Sl ol )> pows 045,55 05l g pod 05,5 lasal,

hosseinfatemi2000@yahoo.com el ol eoMasl ST 01Kl o635 yo 5 S5y (g3l pad 09,5 st
fhabib@srbiau.acir  (Jgtume ot 5) ol p!l )y ¢ oMol 3131 oKl ccligios pale anly yid g (6 yloxe ¢yl pas 01U (g5l yad 09,5 ki

shahabian@jiauctb.ac.ir Al g oMol D151 oKzl (638 o 5 35y (g5l st 5 (6 ylomo 011 (g3l pd 09,8 Hlutils s



https://hafthesar.iauh.ac.ir/article-1-1985-fa.html

[ Downloaded from hafthesar.iauh.ac.ir on 2024-08-06 ]

OWewd Bl come 758 ( obl (Somwge Cymu dpws

3

LV R

OSwn Olasd dacd by j & ollae (o pod Jlo o jped Cumer il Aozl alagl 2o (Glea (A b g dmwgS @y S,
oS 514355118 (0391 jlas (15 pme 3 (65)9liS oo (s e (e drwgd (il 4l 03,8 dbml b je sl 1y oS
895 = Ay Lo 5 lojpd g 03903 3y (mnl baoms i 41 |) o pdiliplie Sloso gl (295 42 )USs 5 dngs slag b 035
Oy ) (S a2l 148 g psbods g o0 Jladh & 2lsm 5 Ol Dy g ()bl Lol e e g0k (slapuns
Jb 3 cnlplis el gl 65y i Laoille (5 owliol g 02550 ol sl slajaed Sl5)] 0392 o piy (5957 (sl gl
dawg 9 ol b olpon 5 )5l g Cuto GISTL 4l 4 0 s Cap o)l Gl ploj oddplas Jilus 4 i b g p2l
ol 0 yl48 ¢ Sl

WS e 1y (oolail 5 eloin] o lae slajls 5 Blual Wlg o 45 Canl 1o piamwsS] 5| oote iU (60 o SBCE Loy
ool alos 5| atuwsST oo losd (gosimrddlyl 5 Lol slaadlie 5| S s slacs sy (Connop et al., 2016, p. 100)
(Jim & Chen, 2009, p. 187) sl Ciliseo (clnolSinj  Siussey 5355 weldl welts ¢ Sinp loss g longed (Sogll 2nls e
Kong, Yin, Nakagoshi, & Zong, 2010, pp.) 3,15 (s bl ;5 aisd sl bais )3 oge (i 5598 s slaasis
5 5T sl a8 )5 )15 al5)) g sy 0y90 1S E3d9e il s ed hate SuSglsST oS (Stugy plgld Coanl d24l: (16-17
Bblie )3 (crub (slaplis CodS (Sl pnjl g (10d aS5aT & (Sl g o s (dlosssy S39lsST laasd (5524005
ol (g pis

Lo 53 59581 (soily 45 o)l ooyl 1 i 1aa SIS g ajlis b (b5l g (S0l esjl (o8 3803 (5398 wle 5> (i
oliuldyge (SjolgST sl (gilo (25 Cup (GPUS lapadls o ba)lEle 5 daylnl (15U b il cwlidiunj ple 3 YAPA
S5 6)55 3,8 5 o0 olitnl (SojelsST Clillas (059> ) (ST5lSS Coydg b g (Siba &5 b hey cnl J) (o canl 48513
Cash (60 late Sp3eles Bl 5> aSid LT

3 a0l 5 48518 odlatwnlyyge L] (s 2 g Jtlod Caled)d g otz (sl SIS g oyl (gjluosls e 4 1S (5508
05 x|y (63, Shos g (o)LL (Kiwgy lojen 9 43 )13 (ioxiwdjge |y (60 SeiglsST a8l (Sogy Ciliseo slaoa>
i SIS gy Joe Lol six o0 )5 Gliedy bt g wre gloasd plgisas

Sl ) 95 ool & Wiy SLeS gl (50)58 9 Jg <ol (Harary, 1969)us (80 VPR Jlo )3 ()l bawgs lad SIS (595
Gl )55 ol 3l s o)L ¢ S (Cantwell & Forman, 1993, pp. 239-255) 165,55 & Jlate (S5l (6jlodus
Jobdn G, S 6y5 5 dm 4 lo; oyl 5l L(Keitt, Urban, & Milne, 1997, pp. 1-17) 15,5 sslatwl bl 3 Stwsw oUj)
5513, el Baas GLE )15 o0l 4 b.(Moilanen, 2011, pp. 1543-1547) 15 a3 IS 4  Siwgn Slillas ,3 gloniylo
S do ol L) Saly i (69500 5 (Kiowgn 29290 Cumdg p Opllad (S0 sl 00BaB S 4 (Swgy 4> 92
(St

DP9y 4o & Ol Sl S3deST A (Stusg i tomi 5 2yl ol Ban & alaingly 5 GBS (6)98 0, gy b
1By aunled o] 4 aeldl )3 45 3405 0,Lsl oriplo]

9 Sople els aigfun b o aSd () 4l (sl SIS 6595l osliiul Ly plate (S05edsS] ((Stgy Jldle iodie
Sl (Goldie (IS sl Sy b (2w Sloxe 5 pf)y (e 48 sl ) Glaegee (58,5 1185 3 b Gieen
Jsl a8 s (slogily (slaolKin; L (Sojsdon (slacmenr (olidlyie coumdge oaiasylis Lao)S GIS ()90 ) gl
OLSel Ly Lol (e Alold oaima Lt Ly dojgiy 87 5803 (g9 3l S (S35 Lol )3 (Sfadom (slacopman 39y 00
LS oy aspls Ly as )l sg2g Ly L Siasgey syl 3,509, L i (ol5 438 Sy (ol Lol o] o 8 >
S Juted sl Lol Jmailty (olisl 1 L Siogy cnlplis g ais Jate o ay cis U Lo, 5 Jlanl 5,50
45 e B OIS 0393300 53 (Ul dsmey 4555 LmolRin) (Sige (ioxiw Mia Ly bie S]] (Sjglgm

VEoY o) /o233l Sl /i 5 Sz 05kens ylaas St Jansre Oladlao

YA



https://hafthesar.iauh.ac.ir/article-1-1985-fa.html

afthesar.iauh.ac.ir on 2024-08-06 ]

[ Downlo

VEoY o) /o233l Sl /i 3 Sz 05lens ylaas St oo Oladlao

(0155 B0 Jlowd 16 590 anlllas) asdla Jao (bl 53 (6,0 ko (590951 (S 9 8 (53,1 (S gl

bl = ple (i) (laasd g oad (il i ()gle ais5 ol (BB &Sud SIS ()95 5l oalatnl b (g, cal 5
Poodat, Arrowsmith, Fraser, & Gordon, 2015, pp. ) 54 e eyl a8 (Siwgn bis > Lapl ik
Sig i Gl a8l s gl 5 383 )l (lposls wiajls SIS ()55 3Ll g9 cal o 4l (664-673
Slislio 45 et L] (SLal) (5 slopgin 5 5 (Lo S) s olysilr oS b J lnesh & S (SojS1
2l 0959 Ligh cpl (SWllas edgume 1D (5yls sladisS (gl 38> slaodls g5 ol

3 Sdes lolid (sl oyl Jao cnl sl Jolss (glagelins 2ol 5 slate JolSS by Jelosigrjon sl gl oigy gl Jae
sl il o Sl (s paeal Gty i S lyiedr 5t 5551 b S ol o pipillan 5 e
ey 0l 33 55 on b)) e slaasly o 3990 (51 ol 5 sl ARy e Joles Ll o Con 60 g2yl
hoaslk Jae ccul g ogdecunl jo0 5 lsier b2 53 (S5 Ol 9 005 Blieds oyt 53 (Sfglen (3151 JSiie Jate lages
dyrge sy 4 do g b ] o Cond (06d Jow slacilupj () g5 bain g auCodyl | coles sl (2ldd e B9y S
a5 53 9 S lacilaie sLaliie 3 gy cul 2plS e 3 5 SSmaé el (65 SIS 0 5l 50 s oln) 3 Il
sy soi ogllas gl & 1y Lo gy ol 3l edlitel (imgly ol (63,90 Wigel 4 g b sl a1 (gl iy ) (300 Lol

5 e sl &8l a0l Jae 5,8 odlaal ol 51 GBS ()95 polol 1 (o e ele sLaingiy 53 o (sam Jae
-Cglyl oian g 09l (glo gy S ST (ol it S algi e Jae (sl Jlas] S (sl ST sancagly)
sl Sloimnn ol (g) a3, S0y (il WS drd oS (Sl aboge ainie BBl s an g bayen S cnl
e &8l9)> ol 48 0y iz (a8 ABlidgary Jae Sl AST (g0 plaie S SeleST SlaaSid (Siwgy (5540l
Pouzols & Moilanen, )ccuwl i jow sloysd S fdos o slb ol Lol Slowbxe (o) dijn oy S
08 o 5 1) (1S junne o polisS La 48 el ol A i s ieS Jae Codgde (2014, pp. 789-800
McRae, Dickson, ).s Jupws |y Ban anels Sa ST, a s a8l 4l 559 (60L5 (6l o alg5 0 4 S JLs )
Loyl oo i (S0 jow s ygam S (b g (650,40l 3 i ool Js Il (Keitt, & Shah, 2008, p. 2715
Gy pd 3 jw Sbygin S (b aile S5t glaygin S ca L (gl (b ke ST bl > (s a8 S s
Zhao, Ma, ) > o> Lo 5 (Zhang, Meerow, Newell, & Lindquist, 2019, pp. 305-317) sasxe YU
plosl a e oy teS (il Jio Ly a s ooy Siocwl 4 18,5 )18 eola_wls)se (Wang, & You, 2019, pp. 5-17
izt J>ol) hoj a8 e by pp ay Jlgie joboan 5 b jgan S ancagyl gan |y Lol ol s (sladSS den Kigd o
st byl dhwgan L5 98 350t anl ogills (glaygin S ol sincmglyl sl oS 0jlal (o) ol ply ol et jo
Gl adls ablogns Jie 5l (Wanghe et al., 2020, p. 2) 028 SLwlis sioyaoby o 1) gjliw e (o5
ol gjlded (6byginy S dwgdn Loy S (e (iSn s (o L Jioe () 2580 03latal bnygy S (eanuglgl e
S (oo S |y o gl

B FE RSy

Ryas ) 85 0391 5 yS0ilul g (L)l Jhg) (rdi (S S Sl Ll (sesrde Jhe (O sl 5 0 bS] 3)lge & dagi L
allles SO ol 1y s 5y Jlows digy oo 5 Dy pudled  oatie Jdo pl g b dobl jd Liloadodls )l jlaisla )
255wl (o p (63)90

S gyl o (o)l madds (gl oad g yaeliy ATCGIS I3l asgeze 5 Jio ol :ATEGIS LI300 51 adliw! b asdls Joawe
O Ol o 4 adle e Cunl 008 S5 a8 oS 1l g a4l Jue I3l ol 1l a5t 93 51 g 0gilly s (sl ye S
5 oslial U g syt |y bl o 25 o oyl da T 39 Lol 2 g plul a3l Jao bl s (29955 ol @dlgys 35y 00 &
50 g jn Jilis e (S o8 Jhe g3 (siluosly b dle o 5l S o lasye duaio bl 4 |) e bl caiie 3l 300
WS (o0 35 1y Bao ) o by ST ISl (prioman 5 05l o slayg S5l (ldd Al cadle aidldgy Jue


https://hafthesar.iauh.ac.ir/article-1-1985-fa.html

[ Downloaded from hafthesar.iauh.ac.ir on 2024-08-06 ]

OWewd Bl come 758 ( obl (Somwge Cymu dpws

v

[ [ IPRVEUARISPY ]

bl aldggy Jao (il wulj8 ) sogrie Jbo =) g

adl> Jao jl Al o (glaay b
Sy 3y gy S auia il (gilo Jae i 3 JBlas Jde b oo Sy sld 00 S (6415 i (A £ Jie
Etherington & Penelope Holland, 2013, p. ) cuwl Stwgw spSojlil cas 4 (sub bl 3 559681 slayots 7 o)k
Rudnick et ) 1S &8 o 1855 4S) & 4 Sy 31 15050 naiS 4 35 o)l spmmne oy 55| & Usanopgbods g ks ] (1223
Gk 3l anse il Jae 5uS e ke 5 byl e 0 e e auje Gl 1) (o) daiigy o alols &5 (al., 2012, p. 6
2 winygS el 5 edlitl pelaiods ol jpome ) (gjludiiny wysSIl S @b &S 29 650l Jlate 0B pldlie oMb

sl Sy T oS 3 g0 31 gnors iy odimd Lt Sy o (85)) ol 50 45 39 0 4B S 5 3 () Y 4Y ]

" olas o Jile > Y4 s S5l g ez dols plesslislon SOl bl 53 s 93 g el iz il (g3l oo
s oliine (Si5elsST eloyai S 5l g (clamsd U315y & Wlgi el Jlplams 53 ol 5l ool &b Syl 395 o pl
Mol (£)55°9 AV 1 8395 jobdy |y dlja oy yieS B aad plesl adls Jue jlplacs b eyl ol (Wanghe et al., 2020, p. 4)
ol Judos 8> 100 YU s s ey Olaisg | Oglate daay¥ 5,87 (6,659 5 G LaLS

32 el 5 o yass S oLl I ey tsdle ABlidgaes Jae 3l 03lwl b (w355 s jaus 57 suuCuglgl B £ 8 Jo
9o i)l bl oS Blite I3 (0] 3] 5 4l aBlogu) B b Juo ol

L ol Jlite Sl i Jome gy S g o Juate bl iy Jals ' ol )8 0l g 15 8 31 caidle Jae
b (ot y930,5 o8 L5 a8l iy Ioys 5 BB (o Joles 42 m o8 ine (2 2L (o 005 3] Ll (3 pte 5 /500 0
o3y Lis 48 oo S aludd Jols uyo (o)l lim 1y Jiee ol cllllae 1)l 358 (oo 5> (ne ST (o0 ],
oo el jli (Jlzmd (gylpl 4 Walao )55 (giluaned plosil (gl o8 8,5 jlai )5 il Slad S &) el Sty giucagly]
A 15 )3 (gt JSCE 63555 U sl |y e cslassly oMb (.8 )y plSin 55 15 Slillas | (S il
8L ials coge dluws opl &5 (Rudd, Vala, & Schaefer, 2002, pp. 368-375; Zhang et al., 2019, pp. 305-317)
e 4B 485 3 (659 Sygo Y il cal 3 decadgame ol ol sl el 0ad BT sl il 53 giloand
Linehan, Gross, & ) oai olidl 4, 8en 5 oloid Gigh jl 0gd 0 003 F B Y &Yoo 13 iy & &S adls Joo &¥olao 395
(Finn, 1995, p. 183

1. Gup = N.Ny/D%p

VEoY o) /o233l Sl /i 5 Sz 05kens ylaas St Jansre Oladlao

1



https://hafthesar.iauh.ac.ir/article-1-1985-fa.html

afthesar.iauh.ac.ir on 2024-08-06 ]

[ Downlo

VEoY o) /o233l Sl /i 3 Sz 05lens ylaas St oo Oladlao

(0155 B0 Jlowd 16 590 anlllas) asdla Jao (bl 53 (6,0 ko (590951 (S 9 8 (53,1 (S gl

Sa
2.Ny=37
=1 Pr o Sqr
U3yl &S @ad o s e ey Elgil b aSGCS Canglie Hlade .l Cuoglie Jade caisie Prlcuwl @ gdbad Colue S OT JRES
SoaS) Colus Sar g 290 G a0 y9228 o & 05 b el jlinyge chislae I (e 3l llie b)) elsl 2 o]
Dgus oo iy yad 3 JSb 4 S Cawl Dy Canglio jlade b a alais 9,0

Lab

3.D,, = —22

Lmax

ailaie ) laygy S plod )0 Cuoglie Hlade  Suslil Sl Lipax Casl b g a bla )5 jo0,8 O Cuoglio jlade  Suislil Ly
5 Casl ke Gap olegyd (F) 5 (V) ©Yolee wlul p ol dalllass yg0
L210x X Sq X Sp

F F
Lep XX oy PrSap X Xy PrSer

4.Gop = NaNb/Déb =

Jo 39,55 9 63,90 axlllae

Caol HESR AYYYY daddllasdjgo Colus .l oddd odlaiol s 55 Jloud dilaie juw (slayes S (sancuglgl g Cdlw (gl adls Jas
(Vg 9V p9a5) 29800 (5 Bl jl (2laisn Jolid g

Slopgl g o dgime Kb Min SO 5 S St ol 4 )b il g o adleul g Gler dad sloel S5 4 g
il il (g5 yanbp g Copie lojlus) ol ;5B s Bblie dlb 4 Cuws 055 4 )] (o5 cde @ adlaie o)
(Ivaa

Olojbow) 2950 (i yho g (pde o)) 4 Jlad Sl g il @ 5,8 51 (lex (gl @ )8 5l by oS5 5 coon (gl @
5 Gl lypd adais py 5 By 5 adse Ve gl o LiSe FVOD oy Carwg 4 AVNFF Cizon U 5 0 jlgs adhaie
a o By bl il alse 5 (o, S LS dga s p 0y e Gy b5l slaes Sai sy an Jlod By bl adlais o)
(S Czed 5l (S lansd adlaio ol g b o dgd e 035w dilaie 4 30 dSgled LA e3gise 3 g el LLS
Ol bl 5pabyy g e plojlw) ol oabaitliod Gl sblio o il g ol n (nypin e Sy
(raa

s 1S gl clma i agl (sLmodls .l ssaliimdas e dow I Ging (pl )3 odlitulsyge (slamodls 1231 g jLuvadle]
JL,..: LgloﬂybL.o ),».9LA23‘ L Laosly Q_g.l PETIVRNTIN tE W R Y SV dud){)u dl)_g ArcGIS 10.3 )}.é],a)_s 2 sl g Ol)@.
LA el )| C)DD_AM ) gy dwoldo Ju::l_w LS)LIGJ L)_" Ll G031y Ls)l_lw/\ Cawd )Jsl_@ d< g0 )| AR
as gy opomen Cwl p o ipe) g i slalad 05 a0 astdie Caps 43 g (500 b 39590 pdg s adids slag S
adlaie gy jow slBldd s (gA Ddlwd f[nl.wlj clmaids 5l oslawl L LS aJgl slaodly oy Sgdlas 539l cowd

(¥ o)


https://hafthesar.iauh.ac.ir/article-1-1985-fa.html

[ Downloaded from hafthesar.iauh.ac.ir on 2024-08-06 ]

Ol Hligs cowd 758 ¢ obld (Sauwge s daw

Laia)

- dallise 3 9 s9yama
ew

I~

0I5 3 adllae 3)90 B3940 Cupsbge =Y gl

[ o aitze

B e
I e
- AV 3bla 3l tond

E aallias 3590 039ue

e Ol o

>
oona

b)w )lh”

9

Je/

_.
=

*

*

o

A d

*

*

;b

J

BES Tl Sy ' [ 5 2 OpenSireetitap and) csnibusars, CCEY-SA | moma—— s KM

adllan 5)50 039458 53 (a5 ()30 Bble Capsbge Y g

\YY



https://hafthesar.iauh.ac.ir/article-1-1985-fa.html

afthesar.iauh.ac.ir on 2024-08-06 |

[ Downlo

e Ol o

-
oona

VEo Y Glinoj /003l Sl /uiia g o 0ylow ylacass

(O 25 B0 Jlowd 163 )90 axllian) adle Jao (wlw! 3 (54 ko (599951 (S )9 S (45 ,! (sxau gl

Laia)
PARCLR )

T s s,

.

&2 00 il glalad
- S o slaad 5 sy

E aslllag 590 033ax0

e - — — L

asdllandyge 039350 (o) e 4 bgaye (sloodls (¢jlwodlel atis =¥ i

Gt gadl

2 355 45 D b el elsl 55 Az Y oS el o ] (ks 5 (o) Gldsy Al 4 drg L 1A 3R (i ]
L“M)) O—.’.l U= J)b &.:».m] 451535) d9>90 LSL“’MP oly.cd.g yT C9]a.m e wb 9 yi C9]aw O :_W Ao di\f L;A»ALJo
il oty i (slajg S hinl 4 s ] ()15 g el dja (pizen g Mk oo sl 45 Lo 5 S3glsS] Llod))
Gl 28

0 s 58T Ay Y 4 ) o5 598 Sl S 2ox)d S o 3o 5 b e il 9 Ll (ol SSE
5 Lol 4ndls b (glacye) gams (51 1ad Jlog 4 4l ol (slaaY S L ol anbls 511 Ol gglaw 5 cdliwl (gla i
Jlocs aipy )3 39390 (slaipme) LiiSly g Cowg 4 4o b (o pl5 13 98 o (Shipands Ol zolaw g obaible zobaw dadilssg,
09,5 by Copgllas 42> el Sk 3 Lagtivennd (pl sl 5L b (lagyenj g o (SUAS 0)lgd (sidins 4 Gl (B8
W sl b ylxe yo5 sy glgl 4 deldl )d pizmen g o plodl 5 15

Lokl s ¢ o2g) Sluglie (sl oy ) 85 Cosl 0ad Byme Jlns yij s 0adlay (slaye) g juw slad Gl God (al
abpdy Ojgo 09y b Cangllae s 4V e U e Gl asline ) ol (a0l polaiSl Jlhes o slajline 5 4 ]y SLuSy

dpjp =) e o~ (Copgllao a3 55) Jgoi8 b 4 ym aiyse s sl AHP g, Sl sdolcnsty clacsllas )0 5 oo ol

2 odld ua.._.a.’x? Ltb‘j M}Ua.n 0)5 u»l_wl > L;).g)u dLmQY LY »‘9 Y. C\Lolsl.s ]) AREER )| L.A.AJ’J-E-A a0 w04 );YLo))
(VJs>)

jaes &Y oo gl gl 039 5 Casllas 423 ()l sy ) Jgae

Canglas 42> T ) ) glay
Ae )bSm VY )l )Zlm.u 9 ).3]).3 +/yay
5. S WY b S & plp </yay o sLad
¥ S 1 oS ./¥ay



https://hafthesar.iauh.ac.ir/article-1-1985-fa.html

[ Downloaded from hafthesar.iauh.ac.ir on 2024-08-06 ]

OWewd Bl come 758 ( obl (Somwge Cymu dpws

Caglhae 42> T 039 Sl gy
A+ )Lg.h'\)l).u.&.u9).:|f NARN
5o NS Al LS 0 ol y NARN oddla,y (oo yo)
¥ NS 4l S NARN
Ve P s oy glaasl WYY SB35, 9 bl 4ndl
Y. ool slalas g b jlois b NAREY odbainlw olaw
45).3945[5.)9) o[ 50 ui C9Ja.m
Laial
FALS
vEEY +
vy
AY.0¥
AN
B Arre
| Kz
.
D axlllae 390 039450

VYoo 000 A

Sy Yy r ¥ o
5 Openstrestitas (and) contrbutors. CC-2v-54 | mrmrm——mmer——mmm KM

(vl iy a0y LS i dae) od A5 A LY 0 p gl

gz o piaS Jooo Jolodigan o8 ell 1 ea (S lb (slaygin Sl o)Lal 1Ty o 65 plen 1Cuglie (b el )y
dolee Ly 45155 o alsdls i dim e il 5 505 0,5 s 0,5 S s JLaail Cyglyl 3y50 3 (gpeS el
oaimd Jlail (slnyois S 48 Gjgo (ml A AS S b y9an S e byl (ol 4 Lo S (g sl SiiSen
sadplosl wlidss (Kong et al.,, 2010, p. 19) o o VL ool jliel 5YL ciasS g 1S Coglio Ly Lo, S
Kong et al., ) 1l 03,5 aolee Laoy S i 53005 olois) sl sl oo | G 0,5y s Mol 51
Iy Syt s gn 48 Cowl olayeis S cline 4 YL Jobi (2010, p. 20; Uy & Nakagoshi, 2007, p. 147
2 PYL Ol s iy 4o dng L sy 4 a8 (Linehan et al., 1995, p. 183) aus o slowl 4 g s
g ol glage; daaslisg, mys spd jl llad (s ppd slaS)ly s jlai)le o5 a0 ol 5l Lol slaids
Sl ey lm sy 500 dy Cund Coglio ()18 (e 2 sLacS)ly Jliogloiods (7 y90) O ok 5 2ot LBy
Iy coglio Hlade op 5V Ol Zobaw dn boye (claimn; Licbe cowl 153 a o5 il o Lld 1) b ygu S coeas gl
Byt ok dm al> jo 50 355 000l Zglas (555 1 s e (190 S (Sl (Olainiy S b 3gd o ol

ol 045 sy Caoglio polde 5 cpmoj iy it ¥ Jado deldl 13 amd o olaid] dgd 4 |y Cuoglis oy i Dgd

VEoY o) /o233l Sl /i 5 Sz 05kens ylaas St Jansre Oladlao

\YY



https://hafthesar.iauh.ac.ir/article-1-1985-fa.html

afthesar.iauh.ac.ir on 2024-08-06 ]

[ Downlo

VEoY o) /o233l Sl /i 3 Sz 05lens ylaas St oo Oladlao

(0155 B0 Jlowd 16 590 anlllas) asdla Jao (bl 53 (6,0 ko (590951 (S 9 8 (53,1 (S gl

ol Cunglie jlake (loliss 5 o) Jiedyy Slayeiio =Y g

Canglio lide T L yusio (g Adiwd
iz S o gy slalidd 5 (oxe cgladato s S Jold (60 oSl plos Sxeb Sk
b slad g bl andls aile Wgd o oS (ALS ladisS Jald & (il (slalad
MY SR b slalas
LSyl g bgliws: I e
AY/Y Lf" ts.la.w 9 LBJJBD” 39.1:&)415 du.«;‘b 43[539) >
399.’ J.sls)...c C?“‘“’ 9 gj ‘Leii ) ol ‘Ot&)b G‘J 09> L;).@L'& A58 o.\.ﬁlzb) L;Lm‘.é.é )
A¥/0 2L sl
Sk )] o.&.\.wy a4
St b pdlae plo g Cliwl o dilo 395 blB e dlge 5l ol odds
A/ & Flae plo g Oles 585 BBy olge 5l od oandisy oo ST
o leislo g by bls w6l
AD & sk 5305 g ailbagy sy o gl
- Sred sl Sk
- St 3L sblad
W09y m>
2L e
3985 B 5t s
- < zgbs -
D axllac 3550 0092t

@ QpenStreethap (and) contributors, CC-BY-SA

04U _\.Jy W5LO.A 4.:\/ -5 )_;9,\4_,

Jlois 3 ool (claa ST Jso ) 13 S oo Joo ol j lio lgicas adls Jio 3 Lol (slaasd 1 ol (gaST oLl
& i i 3 iy oys S gy ol (£10aS) ) Slosis lolid o) 550 S 5 () oS B8 5 5 b ol
Al &S glojluil oS ya el Eiglite S5 B SogS 5l gl o3l g 1515 s g calite glay wlie ;5 bas) b walgs Juate va
oS diwn By 4l aS b yd 0,8 o )8 Sl b b cla Salilie 13T cov a) (o sl S50 I anl g ad ol
as)S e s Lol ol lgis 4 el (03bj yls00e an (s9y0l8 45 S oltan; S ) JLE Jelge ol )8 sl cou
S slolKin b Hlis (glp Lol casd Gl ly alisee (glaylre 5l i (Forman, 2014, pp. 44-80) 54 0
WSS oo o3l lisladss 5 SU5elsST Hlate  (Swgn Juodsds oo )
4 SoS lym (514565 £95 L ol o Stased (a3 ls o 1) € o Colue Cund » (adlis I oolitul «ldixe 5l S p
ol Lol glads) slols lyp 1y (LS Jloylged) asd olil (Koo (3 aiS o sl (555 p0) Slbtad 4l ol
aSJ SOl i 0 ad s o L] )/L.e 4SSl (Kong et al., 2010, p. 19 & 23; Xun, Yu, & Liu, 2014, p. 46) xles,S

(Firehock & Walker, 2015, p. 12) 3¢5 oo 48,5 Jlas ;> J5Is ddlato g ad 15l pdaw aSJ ol 5 ol pls g ol


https://hafthesar.iauh.ac.ir/article-1-1985-fa.html

[ Downloaded from hafthesar.iauh.ac.ir on 2024-08-06 ]

OWewd Bl come 758 ( obl (Somwge Cymu dpws

£

shol glo asd

« s+ s s s e 00000000000
2 > < 0 B 4 o4 A -

¥ OaenSimariap iang; sanirizutors, CO-Bv-58 | o ———— KM

ol sl aS) bolis Y Vg

ol b 4 gl =¥ Joas

i e dX| B e
SN2 /0 Solbgus IStz sy Voo | kSmNevy iy ClS s clplSin \
S 4 Syl oo 5 355 455 W | kss ovy s 4y S Y
S VDY el & i W e Sl JSis oS by bl ole 1)) ¥
JSn WY1 529458 e g Wl ke 1A K‘“Lj:‘ il M&:l;“’;:x =y
S VY ayld S V¥ 5 A Sblaww 8 0
S VY <Y o | kSa oA Do z 2 5
HuSe \Y/A duwgy Olaw EL \§ S oY ddedox Gliwg: v
HuSa VY/Y alis olely ) cusls cus llSs VY S 0 &Sy A
S MY/ olall 5 485 &) laws W save Ohals &5 5 gosls iy A

w30 fLad ) gols a S olad ST asl Lsa ¥ 5,585 b colie (5145w S sl Sy 5 Seaple
aSIY Lo 4 (g)5-b 4 g0 Couw (0590 dalllas o) o LS Fr I3 colie jlae Jb ol by tials Lol glaasd
YL By g 0)0)l, 8 (gpad 8l 0 aS ety Bumdsdang Lanllas o s oLl b gy 0 ,LSaf. 51 ,28,5
Sl ol 0g b o el 4o 00 3 00 By Sy Laodly il iy (giladae 3 aS gy0 b 4 oad g glaodly
S ojlasl g ad Bl e85 cnlplis 35 Lo (igiy (elidie 13 (634 jw S slayg S 2lulid sl cuslio &S
o3l wl Jool a ST Gl gl (sylime lgie an o )LSan 5 S8 LS VY 5 ) )LSan 5 095 g o0 oy S V-
S L aly SHL (IS colus ;5148 ixe o) 4 (Kong et al., 2010, p. 19; Xun et al., 2014, p. 46) s
5V Jsdn o aS as oluwlid 0,5 VA olyes 5y Jlomd digy jd 00 S35 lg 0 db dogi bl Lol aS) o casl )l VY

D9d (oo (Syme ¥ pgai

VEoY o) /o233l Sl /i 5 Sz 05kens ylaas St Jansre Oladlao

\Yr



https://hafthesar.iauh.ac.ir/article-1-1985-fa.html

afthesar.iauh.ac.ir on 2024-08-06 ]

[ Downlo

VEoY o) /o233l Sl /i 3 Sz 05lens ylaas St oo Oladlao

(0155 B0 Jlowd 16 590 anlllas) asdla Jao (bl 53 (6,0 ko (590951 (S 9 8 (53,1 (S gl

S 745 4o g oy

ooy Lo (6390 adlllas ;3 .S oo &)1y byl Molas (puimons g bnygly S Cunsbge oS ol (glelabinin hloead G ¢ Jde 4
OB a5 glodls laaSide pogos po (slaliabonl claye) e l Baos a5 03 ololid A o3 Jio bhwgi jai,8 VoY
Sl pedas Ceo)d Soinb o) iy S Sadswg 4 g b g ol Gyd Jlod digg 39290 @og 4 dagi b WS 0 jgue
(A pgad ) B9y slowds 4 jaw slaliad 4 (65 s

sl

ol gla g S

E dalllas 5590 03 gusms

0 Lol

Yoheo, 000 A

PR R Y Y ¥ a
T OpenSuesMap tand) sanibuas, CC-07 54 | o ——— KM

@leidey slaygh SA o gad

Sl e 5 Snaglyl g anady bl A e Jas ) ead plolid oo S 5 by S (o Viils Jad B (28 Je
S e

2 0l oS o Jolos oS b ygs)S (A prgeas) o v 09,5 Yoz 3 basee g o (sancuglyl lajgn S cul 555 3eioss 5
s b g (5 yabiygyd sloeys 9y 4l 1aygiy S ol lodds jasedio ol SUl oSl Lo 9,87 &5 sl Cmdg e
Jrmo SOk 48T (ooleiny SIS ol (dm 095 53 g oo Jold |y (43l 5 Silagus jaw aSJ) (liad (B8 Sl & )3 gl
0 5o 3mn 3 olots e By o 3 ot 40 53 8 g8 ) 15 il o ol 505 Y0 a3
(o slygs S el Jladl ] aibl o (6 0 omw 45 Dl (el Sy (sloaSd sl ol o (sload i &5l
095 23 A s Lo o laly )3 IS 51 g (ol y9a)8 S Wl oo i Sl e 5 Mo g 4 bl slis L) Bk ]
13 Lnog, S sl ) (ool 39,8 WV by o8 ol o s (13555 (S5l clio g5 S sl |y g3 s wSTye il
(iecaslio) oo 5 (o yiecnnlic) Lol slnog,S Laskutio 4] 1 ogMe &8 ] 5] odimd 3L 09,8 ] (65l g sl (3lgiiy GBS
a4 Lino iy 004l ols SO5edssT Jlate da LSy S dnwgs (sl 4oy Cumdg | join (Jy cditan (205 (08 o5 Sl
ol B0 s (g dawgd Ngy ,ST a8 AGS ez |y (63058 s Bl s o g ayads ST Glisd MST oS Col odpw 5 (lals yo
8y dalgd Cuwd 1ol 5 B )k sl e cuo b

23 Bg S cnl QST i 9 39 on ol |y Woygu S o 530 09,5 o 85 sl y3 8 Y sl o8 iyl cnlio b 09,8
SR o (Lo @ S jlogdle 1515 85 ol 9,5 o 3 1) adllaes e digy ()5 (B (Bl JUail g e g dw adlaie
5L YL gy cpl g0 a0 ,S elinl s il cely yol (pl 9 09 o Jolis 1y pb slapo; 5 CawYh o


https://hafthesar.iauh.ac.ir/article-1-1985-fa.html

[ Downloaded from hafthesar.iauh.ac.ir on 2024-08-06 ]

OWewd Bl come 758 ( obl (Somwge Cymu dpws

a Gl oy S it 90 cp sloyes S sluCaglgl g (ooleiuin (slbyels S p Jeidie &S Al Jdo gy oyl il eolaisl b coles o
ke glacagll Jl (oS5 9 )8 iz o gyl Gl e Lk g i) sl S culin o Cobcus (g sladss

1.

S (o Sl A ja oS L) 2l dletiiy ) g Oy 44 cpl Bl

Lo.;.b')

B s el

+
F ol
woulia T

enln Lo
axfllas 950 cogdxs

Lot sl axt

@ QpenstrzetMap {3nd) contrbutors. CC-BY-SA | EONCEC I NS KM

ol ‘5.\;.3%9]5| L;bl.g(uw Lstb)g-\g)f 4y —"\)9'5.\4‘5

PANDORA: Procedure for mAthematical aNalysis of LanDscape evOluation and equilibrium

scenarios Assessment

2.

Bio Energy

3. Landscape Units

4. GIS: Geographic Information Systems
5. Gravity Model

6.
7
8
9
1

The Cost Distance Tool

. The Cost Path Tool

. The Spatial Analysis

. OSM: Open Street Map
0. Shapefile

FaLY)
Olatg il g3y debiy g Copie (lojle (WWAR) o)l s ol d)l,{l 4wl -

—  Cantwell, M. D., & Forman, R. T. (1993). Landscape graphs: ecological modeling with graph theory to
detect configurations common to diverse landscapes. Landscape ecology, 8(4), 239-255.

— Connop, S., Vandergert, P., Eisenberg, B., Collier, M. J., Nash, C., Clough, J., & Newport, D. (2016).
Renaturing cities using a regionally-focused biodiversity-led multifunctional benefits approach to urban
green infrastructure. Environmental Science & Policy, 62,99-111.

— Etherington, T. R., & Penelope Holland, E. (2013). Least-cost path length versus accumulated-cost as
connectivity measures. Landscape ecology, 28(7), 1223-1229.

— Firehock, K., & Walker, R. A. (2015). Strategic green infrastructure planning: a multi-scale approach:
Island Press.

VEoY o) /o233l Sl /i 5 Sz 05kens ylaas St Jansre Oladlao

VYA



https://hafthesar.iauh.ac.ir/article-1-1985-fa.html

afthesar.iauh.ac.ir on 2024-08-06 ]

[ Downlo

VEoY o) /o233l Sl /i 3 Sz 05lens ylaas St oo Oladlao

(0155 B0 Jlowd 16 590 anlllas) asdla Jao (bl 53 (6,0 ko (590951 (S 9 8 (53,1 (S gl

Forman, R. (2014). Land Mosaics: The ecology of landscapes and regions (1995). The ecological design
and planning reader, 656.

Harary, F. (1969). Graph Theory, Ser. Addison-Wesley Series in Mathematics: Addison-Wesley Pub. Co.
Boston.

Jim, C. Y., & Chen, W. Y. (2009). Ecosystem services and valuation of urban forests in China. Cities,
26(4), 187-194.

Keitt, T. H., Urban, D. L., & Milne, B. T. (1997). Detecting critical scales in fragmented landscapes.
Conservation ecology, 1(1), 1-17.

Kong, F., Yin, H., Nakagoshi, N., & Zong, Y. (2010). Urban green space network development for
biodiversity conservation: Identification based on graph theory and gravity modeling. Landscape and
urban planning, 95(1-2), 16-27.

Linehan, J., Gross, M., & Finn, J. (1995). Greenway planning: developing a landscape ecological network
approach. Landscape and urban planning, 33(1-3), 179-193.

McRae, B. H., Dickson, B. G., Keitt, T. H., & Shah, V. B. (2008). Using circuit theory to model
connectivity in ecology, evolution, and conservation. Ecology, §9(10), 2712-2724.

Moilanen, A. (2011). On the limitations of graph-theoretic connectivity in spatial ecology and
conservation. Journal of Applied Ecology, 1543-1547.

Poodat, F., Arrowsmith, C., Fraser, D., & Gordon, A. (2015). Prioritizing urban habitats for connectivity
conservation: integrating centrality and ecological metrics. Environmental Management, 56(3), 664-674.
Pouzols, F. M., & Moilanen, A. (2014). A method for building corridors in spatial conservation
prioritization. Landscape ecology, 29(5), 789-801.

Rudd, H., Vala, J., & Schaefer, V. (2002). Importance of backyard habitat in a comprehensive
biodiversity conservation strategy: a connectivity analysis of urban green spaces. Restoration ecology,
10(2), 368-375.

Rudnick, D. A., Ryan, S. J., Beier, P., Cushman, S. A., Dieffenbach, F., Epps, C. W., . . . Kintsch, J.
(2012). The role of landscape connectivity in planning and implementing conservation and restoration
priorities. Issues in ecology(16), 1-23.

Uy, P. D., & Nakagoshi, N. (2007). Analyzing urban green space pattern and eco-network in Hanoi,
Vietnam. Landscape and Ecological Engineering, 3(2), 143-157.

Wanghe, K., Guo, X., Wang, M., Zhuang, H., Ahmad, S., Khan, T. U., . .. Li, K. (2020). Gravity model
toolbox: An automated and open-source ArcGIS tool to build and prioritize ecological corridors in urban
landscapes. Global Ecology and Conservation, 22.

Xun, B., Yu, D., & Liu, Y. (2014). Habitat connectivity analysis for conservation implications in an urban
area. Acta Ecologica Sinica, 34(1), 44-52.

Zhang, Z., Meerow, S., Newell, J. P., & Lindquist, M. (2019). Enhancing landscape connectivity through
multifunctional green infrastructure corridor modeling and design. Urban forestry & urban greening, 38,
305-317.

Zhao, S.-m., Ma, Y.-f., Wang, J.-l., & You, X.-y. (2019). Landscape pattern analysis and ecological
network planning of Tianjin City. Urban forestry & urban greening, 46, 126479.


https://hafthesar.iauh.ac.ir/article-1-1985-fa.html

[ Downloaded from hafthesar.iauh.ac.ir on 2024-08-06 ]

Prioritizing the value of ecological urban landscape corridors
based on the Gravity model (Case study: the Northeast of Tehran)

Hossein Mousavi Fatemi, Ph.D. Candidate in Urban development, Central Tehran Branch, Islamic Azad University,
Tehran, Iran.

Farah Habib*, Professor, Department of Urban Development, Science and Research Branch, Islamic Azad
University, Tehran, Iran.

Pooyan Shahabian, Associate Professor, Urban Planning and Design Department, Central Tehran Branch, Islamic
Azad University, Tehran, Iran.

Received: 2022/2/13 Accepted: 2023/1/30

Extended abstract

Introduction: Integrity of ecological landscape is critical for biodiversity conservation. However,
habitats in urban environments are fragmented due to urbanization. The result of this fragmentation is
that decreasing of landscape connectivity in urban environments. In which the rapid growth of the urban
area creates an unbalanced structure and function for biodiversity. The fragmentation is a barrier for
biodiversity because landscape connectivity is decreased in urban habitat. So Lack of habitat
connectivity in the urban landscape causes the critical threat of ecosystem services. Urban green
infrastructure is an important part of the urban ecosystem it can provide; Social and ecosystem services.
Green infrastructure is one of the main components that provides important ecosystem services such as
pollution reduction, climate and cultural services, microclimate regulation and connection of different
habitats through green area. Therefore, these networks are recommended to increase ecosystem
resilience and also revitalize urban green spaces. Green corridors can increase connectivity by
rehabilitating urban green corridors and connecting the fragmented habitat patches, it is possible to
provide sustainability for biological conservation and biodiversity.

Methodology: In the current study, using land-use data and landscape ecology parameters (patch
corridor and matrix), we assessed the urban green space in the Northeast Tehran, then prioritized the
potential green corridors in GIS software. By GIS Software, we prepare and reclassify land cover from
satellite data and urban land use maps obtained from the municipality.

Results: In the present study, we introduce a set of tools in GIS software named The Gravity model.
This model can improve urban ecosystem services by providing proposed corridors based on
opportunity cost and prioritizing these proposed corridors by the resistance layer. Reproduction of
reclassify land cover map is land cover, a detailed map in vector format which includes 153 proposed
corridors. These corridors are first ranked and prioritized, then simulated and finally classified into four
groups.

Conclusion: The results show that 1) Vegetation of riverside valleys and the suburban texture of the
study area have the best corridors that offer the best ecosystem services at the lowest cost. it shows that
the ecological network along the river valleys is an important part of urban ecosystem services that must
be protected 2) Due to rapid urban growth, in highly urban areas, the integration of ecological landscape
is reduced. Therefore, the proposed corridors in these areas will be costly to revitalize the urban green
network 3) Proposed corridors in densely developed urban spaces show that the use of barren lands is a
good alternative to creating corridors and can improve the integrity of the urban landscape This map
theoretically is the best way we can create an urban green infrastructure. This map can be used as a basic
map for urban development and revitalization of urban ecological landscape structures. This model is
more accurate than other models of graph theory used in internal research by urban planners and
environmental designers.

Keywords: Landscape connectivity, Green corridors, Landscape connectivity modeling, Integrity of
urban ecological landscape, Gravity model.
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