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Today, the accelerating trend of urbanization, the lack of guidance and
urban management, national and regional inequalities, and differences
in the socio-economic base of individuals have led to the growth and
expansion of informal housing. Due to this situation, informal housing
has been expanding in Tehran's metropolitan area. The present study
seeks to find key factors affecting informal housing in the study area
and also to determine the relationships between criteria through
structural-interpretive modeling (ISM). Are; Which is applied in terms
of the nature of the application and in terms of the combined method
(quantitative and qualitative) and in terms of the inductive research
approach In this method, a questionnaire tool was used and in order to
analyze the relationships and present their structural model, the
interpretive structural modeling method was used, The results of
MICMAC analysis and the classification of key factors in the four
matrix clusters It shows that the factors of economic growth,
redistributive policies, decentralization and transfer of authority,
regional equilibrium policies, revision of development and sanctions
laws and regulations and its effects are in the fourth cluster,which are
in fact variables of research. In fact, key variables are research, and
the only factor in housing policies is the cluster of link variables,
which will guide other factors, and change will affect the entire
system.
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Introduction

Informal settlements are one of the key urban challenges in developing countries, stemming
from structural inequalities, inefficient redistributive policies, and poor urban management.
In the southern periphery of Tehran’s metropolitan area, this phenomenon has increasingly
expanded, housing over 20% of the regional population. While previous studies have
addressed scattered aspects of informal settlement growth, there is a significant research gap
in systematically analyzing the interrelationships among these factors. This study addresses
that gap using Interpretive Structural Modeling (ISM) to identify and structure the key factors
affecting informal settlements. The central research question is: What are the key driving
forces behind the expansion of informal settlements in the southern edge of Tehran’s
metropolitan area? Accordingly, the main objective is to identify and prioritize these factors
using MICMAC analysis and ISM modeling, to inform future policy and planning. The
research goal directly addresses the problem statement and aims to provide an evidence-
based response to the identified knowledge gap.

Material and Methods

This study is applied in nature, employing a descriptive-analytical methodology and a
combined qualitative-quantitative approach with an inductive research paradigm. Initially,
28 indicators were identified from the literature. Using expert interviews and a structured
questionnaire, 15 key factors were finalized through VIKOR multi-criteria decision-making
method. ISM was used to model the structural relationships, while MICMAC was applied to
assess the driving and dependence power of each factor. Purposive and theoretical sampling
was used, targeting experts familiar with informal settlement dynamics. The structured
modeling process included stages of matrix development, hierarchical level identification,
and causal relationship mapping to generate an organized and interactive understanding of
the system.

Results and Discussion

The study reveals three hierarchical levels influencing informal settlement expansion in the
study area. "Sanctions and their effects" occupy the top tier as the most dominant and
influential variable. The second level includes "national economic growth," "regional equity
policies," and "decentralization." The third level comprises dependent variables such as land
prices, unemployment, migration, housing policies, and others. MICMAC analysis
categorized the variables into four clusters: independent (strong driving, low dependence),
dependent (highly influenced, low driving), linkage (both driven and driving), and
autonomous. Only housing policies appeared as a linkage variable. The ISM model
demonstrated a layered structure of causal interactions, providing insight into how core
factors drive informal settlement dynamics

Conclusion
The findings indicate that informal settlement development in southern Tehran is
predominantly shaped by macro-level policies and externalities rather than localized urban
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management. Political and economic centralization, combined with limited housing access
and regional imbalances, have contributed to population displacement into informal areas.
The study confirms that unless there is a fundamental shift in national policies—such as
economic reform, decentralization, equitable spatial planning, and legal restructuring—
informal settlements will continue to expand. The most impactful factors include sanctions,
economic growth, redistributive policies, and institutional reforms. Consequently, effective
policy responses must consider these root drivers. The ISM and MICMAC methods proved
effective in identifying these key levers for change and should inform future policy
frameworks targeting informal urban


http://dx.doi.org/10.61882/jgs.26.80.1
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.32.5
https://system.khu.ac.ir/jgs/article-1-3796-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOR: 20.1001.1.22287736.1300.0.0.32.5 ]

[ DOI: 10.61882/jgs.26.80.1]

U8 o piale (6 030) Blo sy

-
TAAA-DITA &{/’UEG TYYA-YYTF :dg g

hitps:/{jgskhwac.ir/

Gt 3> ooy gl (Sl 00saT 550 (oS Jolge (6 punndi — (g LS L (55w oo

Ol e (W 0 > (So

" ool Lo pule BT 59 pas s N gtozmo 15 0y 59

oblly Lolpl olpd olidad g pole olKiils  (Jlwil pole g wludl Ll oS A gel il
fa.khanmohammdil10@gmail.com

sarvarh83@gmail.com :aobL, .oyl ! oyl po5 «lidixi g pole olLG1S ¢ Gluil pgle g Wluol (Ll yao Sliw! (] ghounnn oo 95 .7
al_estelagi@yahoo.com :aoll ]y .ol ! o) 4 <(o) plol ,Eo0 o 3T ol8iifo (bl pole (LSl 2o oliw! .Y

3

ouS> Ao OleMb|
9 b LRIl (o ed Cu e g Culad )0 (lalli ( Sudd el (LU Wg) 059 o ggi
OBl (b S g ) Casly o8l olosxl - goladl oL o wyldi g (gladibie gy i

OBl (8 SRS Ao )0 by (pl 4 azgi b .Cowl 0090,5 coww ud
Gols Jolge (8L (o y0 polo idgh (Cuwl 0091 (s ynS s 9y Gy (o) pud
ko (rm gy (rand’ puzmod 9 andllans 90 03900 O (gouwy i Sl 2 yigo
G0 T S cadlo yhaijl a5 tpiwss (ISM) (g i — (5 LSl (55w Je G250
Ol 59 el (ol piiwl pidg s 0,509, Blod a1 g (&S 9 (o) (oS 5 hgy Bl 4 g
Sl Jow &ilyl g daulgy Judoriiga joui jglidods 9 odubiodlasiwl dlidaw y 513l 51 g5
Jelond g 3o gL 4y 4o g8 b 457 i oo liiwl (6 el (65l L (53w e gy 31 oy
Rl 3115 6105 51 o1 i oS b (52 3 ko0 ol g 25 B e A (ylao (1 5o
9 S0 S Juloni azets el (3] Ol g 2 505 AL (o y Sl 0y g Jolge
w0 olid il OISl g pile A,k balss ;o guds Jolge (gudaaiws
whlssl )51y 9 19535 md (miei b shcwluw (golaidl wdy Jolge
O Wl g pay2 g drwgs Olyyio g (uiled 50 Jliasans gladline ()3lg GCawlbow
Jolo L g wcuwd (g3 (Gl (s puicio &8lg ;0 4 WS o0 41,8 oyl abgs o
Fealan Jole o) 45 38 ,551,8 (swign b paiio adigs 30 (S raoli gLl

2355 anlgs e |y s J5 05T 30 i 9 Julge plo

el o &yl
\va4a/-¥/-v
ek &b
Y4/ 0/Y -
oy LU
\YA4/-0/YF
:)L&.M é.g.)l}'
Y9/ 0/YA
VE- O/ NN

o jlgunds
(gt 3 Sl
ISM

Gy ol

OlRd BN o2 >

2 P50 GolS Jalse (6 s — (5 sl (g3l Joe (VF20) Loyde  oMaitusl g ou ) gm0 foy 8 (ghezme L LSl
YV ) T sl e sl Sl ol 5 IS o (i 683t 53 gty ofS o]

http://dx.doi.org/10.61882/jgs.26.80.1  .YaY
[@NCIEN .

Ol 50l oiils 1 il



mailto:sarvarh83@gmail.com
http://dx.doi.org/10.61882/jgs.26.80.1
http://dx.doi.org/10.61882/jgs.26.80.1
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.32.5
https://system.khu.ac.ir/jgs/article-1-3796-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOR: 20.1001.1.22287736.1300.0.0.32.5 ]

[ DOI: 10.61882/jgs.26.80.1 ]

VFed ylos A+ 0 loks cpmiicds § Camnw Sl (LSl pale 000y U5 Clinini 4y juid vas

Aol
wote Jlo Glul sloolliigSn 5550 (5155wl 5 oaisS (o0 (S5 eed 50 Ol Smex 5l (oo Sl I 0
5 Oy 4l comaz Gl I b g 05 sialss ez Cumez wly (9 (n Fete ool Jlo Yo o g pd bl
3 A Gl el slasaly I (S0 a5 wiies axlge ;88 Vb 0d) 25 Bl b dseg )0 slaysiS slacdss
LoolSilgSs ol Curmozr aSiliy cunl (o) o (SLo0lRSgS 003138 (6 325 IS g (Seume S90S (588 (o (5 405 5 Lo e
Gl 555 el ol 45 HAY YAV Sas o Cangd ) Conl 00 505 i ypeleo AAR S50 Yo ¥e Lo gl
sl oes alse 31 yal ol a azgi b Ve o0V oaliz 5 SST8) ol oz poilpos 30 e (gl glotas
b 0 Glea Slaslive Lo o5 Cenl (gom 2o Gl cdnugi Sl (5o )9:dST )3 03294 (500 Slewlie ;o (55lLL
5 Sleas 5 Oy )3 o8 aVolel w395 Jgamme a5 (VA NYAA ( Slog 5 0]y Slolu aily 3) cl gloas]sd (o s
Slaceo b5l 6 ko 4 (o s (@S olamdl pllai 3 09250 Slacs pl pU S92 gk @Blgy0 ool ladlare 5 (o zslan
1588 5l 15 L3 51 (6l el oo B (o e ol il plis eans] Seoo pud 158 51 (6 lenms 1 (SSne alo | (o)
A ATV GLe 5 (g (lie) 085 (oo Lo

050 92 (S e oy Blolie jo pastio 0l 35 03 g sladlaie las I b 5l (g0505 laicds con )y U
(biwsy 9 S e8) iz Gblie (SIS 5 alold 0925 4o g (RIS 5 s 0ed pllas )3 ol pealedos lais 4
22838 s o b ] 55 ot (grs sz il 4 bl e BT oy on o o o9 cikizes Yo 4 4 el
ol 5 s o 5 Sgo (Uls5 5 cand s 5l ol e pos Soe 5 90,5 2l 9 il adisted Copmaz 4 o 5 el
leiol) sl 05505 axlge JSia by 1, oy g ppoke 5 438, 518 (6 g JUil ol 5 Sloas @] dacili 3 0500
ladlaie 5 (o slospl ol (s b Cupe g Sulan jo lal (it (LS wg) Gl pl (0 F ATAV gl
00305 comy pué ISl 518 g oy el ool 8l eloin! - golaidl sl o &glas g laael,s wo g5 Co e 4o Cans
ailaie ;0 Wondg opl 4 a2y LV YAV e 5 6 ,08) Cunl 00,91 3529 0 1) Lo s 50 (5 bl 590 ateo g
S sl as,e Ve JIB Y. o iiay a5 slaigSay ool 009 (b5 4y 5, Sadds cow) e 01 lhed (50008
Soez by Wy 5 o )liSle Cundy 4 4z b S (nl g w8 (o0 (S Laolh S 43S onl 5o ol bl Conesr
Bloo (M a5 &) 65 5 (slakaze ¢ o ol ) Sauie Jilune .l walgS 53 (5 pFatr Gl ki 02l 5
L da>g pae Sjgo 0 a5 Cawl ool ollUsSw (pl ;o (K23 g golaidl ( sloixl OMans 59, jludis) (0,5 4
AN 7 257 S8 5oy Ol (BY NYAA )5 5) 0d il oy (6 onzmy oM & ol (sjlole,
hie ©jg0 &) £edge (nl 45 g (oahaie (6T Culin 5 siyaaly 68 (Syolid b s o len ol
L0 YA ), Kad 5 damme ) sl LS 45 5, lizzan dns ol Lol siisy abadl |, E5lane sy
S8l Glasie (295l 5 0l Joie (gom) f SlaollUgSw (calid 43S g (65 KD wlb 0jg el Al 4 4z
5 Jle Glulidl @z S50 el cnl )3 csalie plgige o] (98lis) 655 Ceamg IS 50 1) gony it b o,
> S (VO VAV (e 5 L3 o5 5) | aline 0l 093359, (35S S pome Jolse (rizmen 9 655 USCS Jolse
cilizee Jalse 51 T 633l 5 6508 sy 0l (S 5 (FS @ 4z L oS aulb e i 3 (o5
Jolse e @ (6 i -5, L (3la e Slosliinl b gl ol 5o (ol B g (e csladlaie oo sl ulide 5
2 Fhe @lS else plot B el wealss (a5 R3OS > (293 S 53 s Q] 2 e suulS
Glple et (ol 0B 1 o e 5 a0l 2 sl 5o 5 CELd g aslllans s ge 03905 ;5 1 (go; 5o !
2 Sl Ol BN w2 (295 S8y 53 o) 2 Ol S5 GOl else e gy (nf (ol So
Sl ol gl 4 oSy S5 5 508 4y azgi b g T plos 5l g 0,8 (bl ] pol cnl 2 S50 GolS Jelye oS

! Kovacic &Giampietro


http://dx.doi.org/10.61882/jgs.26.80.1
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.32.5
https://system.khu.ac.ir/jgs/article-1-3796-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOR: 20.1001.1.22287736.1300.0.0.32.5 ]

[ DOI: 10.61882/jgs.26.80.1 ]

Yav OB 5 Staeo OB |oon oy Ty pifo (suelS Jolps (5 ol ~ (555 b 5l Jeo

P GRS BN > (25 S8 ) (s ed Ol Su e g 39t Ll 3 bl s3lee 5 3l (555U
oy QBl 2 Fhe ulS Jelge oS Cesl nl gl (ol Jlgw ciagh (S5 Baa g dltas 4y az i L oS Culls
3 oy OBl F5e ealdS Jelge (BL (g )0 R (al jo TWleaS Gled A > (2ei iy 5o
USM) g yomais =5 )65 Ls g3l Bl 51 53 (et 5 ol (o Laslsy (oo (izpad g anlllans g0 03500
wbplojlo Joo Sy 5o o a L ye 5 55U Jolse asgame Sy oS S (o ol 1) QU] ol ISM 15 ¢
degezme Sy (e (oot Ly odey 65N (695 gl pealie (S jleslanal b g 99 (a0 liSle cral
S oo S | b pste |
&5 Sl
Séyin 9 OISk S 4 &5 witea vy 5 Ly omair Glapten 2B jsba byl o9yl
g diwd ey o sl 5 o s BB e g e e SYeed WlbLS ) o Siaee b sloans]id jebbay bl )l sl gl
ol yad Corgels 3 (Sl b el =gl 5 oy jhagme o soslons ¢ K28 ccgoladl elazal — Kj0an y olal ,oib
2l andS la cwlS 51 g, Sy S Gl Sl TS 60 siyaelp sl canT g a8 slajls ool
S2ollusS carwgi Jl 3 (515885 ) oha5as (S48 dnmwsd (5 LU laase; jILETE Y AVIS 5085 @SS
5 anelr pdgeee] LBl (See 0 Jadgfo (sl 608 Glacmlon Ul pas Cle ay oS Wb oo (s
Fod S a3 ) (aSu ge)é oUsSw (B TR (oezme 5 (y0e) Sawl w8 FUSE a2l J S
ol cimn) (Some & Sl g yd 45 05 o ol |y ISl (il ] LS (sl 45 el (gl et
Sy olsieas |y T s o ,0iS (6 stz 55 by 0 olsee 5 o8 oodls ol anils golazdl 5 Sloss
2B b 5 wnliee ot 605 bl s Bblio Gl (VIY (Tigz) conl 03,5 hood (6505 Sl oy
8 aid Il Sloj cams) b (SloolSES g8lg)0 10ibl g Mol 5 sho cidme sloanTp 5 sl 3l o
(VY Sapdly 5ol sl JUS Sad g las b aslss

Al sl g o iy s Sl et Siyaeln 5 it SOllllae oS g9d90 (com) e DSl ulul (nl 2
ooy e 50 J5S g s ytelip (sl ol CudS 4 (lojlal e g 1) (LbogS e (s b (S an S o
3202el 2 9o WelSiisSus (6528 USS (ldd S5l o) 8 Sl Bl €00 Yoo+ ity 5 Jlo) " il
5 0l el g 1YoV T an 5 050,) Wigd oo s Sy byt g (o) (A5 4 g )] 50 45 o
Sl )5S 5l 6ol )3 Ay dr g, 000y (gom ) 2o Gl ALl ALBIS (po) o8 dnngT @y GloTag Az g WL ol
St Ol el ly (oulul Al SG 3ble (ol )3 (S laslaibial @ slp B 5 Sl axgiJl 0
M (S98 jorme sl &5 Wigd oo Jold 1) (6 50t Blis LaolihgSiwr (nl sl 050 g S (58 Slo e 5l (55 len
UKan g o lsS) digd e 4l o lailinl e S05 Lyl g pSTyie Seae b el g (Y150 A K 5 ,315)
(sl 03,5 o 395 4 o antolos 5 Bl 48l ol 51 | (6 i Azgi ammy e oll 3By (TYA Y-V,
o Ok 5 e Ol ot ads (S chawgle dib (gl a5k it 1,88 4 Blate LS (oo e Ol |25
(V0 6ay) B, Cerenl 35

2 Interpretive Structural Modeling
3 Ratcliffe and Krawczyk

4 Jones

3 Nassar & Alsayed

6 Hall & Pfeiffer

7. Rigon et al

8 Kuffer et al

? Gevaert et al

10 Roy


http://dx.doi.org/10.61882/jgs.26.80.1
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.32.5
https://system.khu.ac.ir/jgs/article-1-3796-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOR: 20.1001.1.22287736.1300.0.0.32.5 ]

[ DOI: 10.61882/jgs.26.80.1 ]

VFed ylos A+ 0 loks cpmiicds § Camnw Sl (LSl pale 000y U5 Clinini 4y juid YaA

Aied 3blie (pl oanT b b3, o aas Jelge 5l (slacgomme saimoylis (6, M &l pss asile olaan] s
0P a5 slagSa iload Jae si950l Ol )0 S Plae Jelod axly ap (6 BN Plis 5 B0 &l 0
03ls (s B bl Blie 9 (59,0 Sl Rlpl 1) 993 Sl g e Lwy 9 508 (e S Rl RL 9090 pitnnn
Sl g 00l e 09 2 (St e Ny 5l (L954 dnwgi Jl 50 (slo S 55 (6 B Bblie (655 USS Wy el
iz, LSl Sl pas (6 el pllas jo Jolas ladd (6,08 plla [0 e 4y (lg5 oo aloz ol 1S ol Jlos a4y 551,
Ol S e s 5 GudlS sl elgil 552 02l el S ynnS ((lailare) (slaxwgs glad (aoglejles 5
ol 4 W55 oled b (EY ATAR ¢ Sl g (g el L) 8,5 oyl elaizl 5 g, cslommad glyil 5 com
Fol> g edge 4 axgi b aS Sl (0 Syaeln 5 et Sllllae oS Slegdge 5l com et ISl 0l
sxdplxl 039> (nl jo a5 (Sllllae iy (o) el )3 (gons) o Il (57508 5 (655 S8 Jalge b LS T o
o2l 50 L8 A ST T (osilels 5 camspef lSl (65 UKD Jalye 2 5

St St e e K5 5 il UM ke (53l odliial 5 S5 5] (IFAR) o
oolaiwl Ll oddlls jo goms) e GloollisSw o515 5 (o ins Feolas 9 Sy slog,d el 5 g5le o
5 Jsl 0y90 lp a8 sl ools I3 (g 03550 0 (nl (oot Bl o 1) (Sloj 093 50 LragR (nl el 03,8
5SS Sl ple Wozse (com)pd SlRolLSw (o8 slaol) Sl alols (Jald S e glag s (S
(ol laailsog, 5l alols aile Jelge (oST15 5 poo 0,90 sl g wiloads sl >lei Blybl abliaswss slayus
Slagens & (som) e SoolligSw o5 (o515 el &5 (Lol slacl, 5 635 0 )5 e (st slas S nle
el oaiiio Lol ciloads Jawgie

Jolge 45w go Lis BS (gom) e ISl Do 0 50 g piey Jalse plgie S8 (tagh 0 (V1A0) Lad
sits Lol Lole ool a5 5 ool IS5ty Lol cilon S SaS LIS 5 (o e (5165 jg0d 0k 4 (g00ae
sl Gl 5 S e (S35 4 hled pgo Jele

i opl 4 ogi sl BT (s oSt BN (650 o gemmy et Sl e pwyp 50 (VI sl jle
5 (S PAE ¢HSus SguaS (golaill slb e (omax Wby 5 g (golall lacinlw p ogdle a5 ol oupw,
i (92,951 AN )3 (soms) b (Bl (ol Je I ey 99008

wlazSls y baly 608 iy (7155 50 (somsred Ol Gagl iy oy sB95 5o (7)o 5 1Tl
@ Ged L OlipglsS @ 2l Sl CBla g 5 e Slagee) syl Cued il el o B3 gl
G5 i wil oy e (Sl 08 (s oLl SlacS imme kol S lag)T 51 o2l eSle b plSe
S e Jalge 5500 51 lpola] Gl 51 S8 (S Cead Sl 5 (e el 50 5T 5 (5 0 Cormaz (3938135,
03,9705 (xoz g (solamdl elotzl Julge b (gomw) pf Gl @ o ;&5 st oo i Julge (ol don i ]
o]

GABONS dilate 1o ponsy el oolSiisSu o) (5 Kioa] 5 (Gt e Agy Jelod )3 (VYA (solayd g 9 e
OF 0 Jlo U 85 yguke 8 590) )8 e DS adlate (6 el Comax A) g Oy lpo pglad oS ais oo ylid ol o5
iS5 i5e slaailie 5| 6 Lo SloMol Cunle g il 5 6l dilae Co e 55 Sinlaals 5 o
iy st (5 3 rle eamilels aiw il olzl 13 bl e V500 Jlo b amy i Sl ola
Do s Jhieles g Lad 5o Sllae 4 5,50y, (6D degerme 32ly 5 Az LSS S e ooy slrolRSgS
Ailioe alns o g Condg 5l C8y09 0 50 Hke ooyl abox il golatil k) Sllsea

1 Marutlulle
12 Baye


http://dx.doi.org/10.61882/jgs.26.80.1
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.32.5
https://system.khu.ac.ir/jgs/article-1-3796-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOR: 20.1001.1.22287736.1300.0.0.32.5 ]

[ DOI: 10.61882/jgs.26.80.1 ]

Y44 OB 5 Staeo OB |oon oy Ty pifo (suelS Jolps (5 ol ~ (555 b 5l Jeo

wlzsle,S oLl bls o ladole Judow oo s g somymé Ol Jdos 50 (VFAY) gowo g odljeunl
Ol e (olas ol 31 g ol bl alore 1o (comypud Gl ol ooy 10 5o ol 5 eloix! (golatdl (sla pate
ey a obl bl abe el wy jo aS col o] Silo e Judos Jaw 5l sdwleasa s wilos )87 sy )
S Jad g Sl Jlo Dyl (SisSz cadsl coSle taloxjl (60 Liws; slocs 2 lee 51 8 Jalge atogs
Cnpios Gl aalys g cale ailyp wigSw bV wuSIle altus b Jad ¢ ol & ymlge 5l am Jalse pizen
1o e 50 ooy e Ol 5 23b O Jo saoys LS ciln § ol sl asslis ol oo 6,138 50
loat ) cnl Jo 5l 9 daled gt Loy o 5 &y loe 51 B 138 550 alge o 1) o sloady ) b go s

aalllaes)90) oo el (com) o WAL S USE S5 Jelge oy (SRgh > (WYA)) gy
S i Sl slalice 15 g swglings 5 (Kid 3 o ood (slaswign wo g atils b anlllaes ge ale 4y ylolivg,
5355 S aloee a4y (Sl b Bl elas! 5 Sl Gadios ol Guisred ol azils 3T Comes SaiS1, o
ol oo 4y gy ye 50l )0 gyl Gl 28 Lo (l5ee el

Ol o T 5 5 lpl 5o 6 lodalo yo Wil e celozin] —(solaidl oY 9o )y ,o (VFAY) o Ken g b3l
SYoleol Jasj.w.c KeTPLY L,;’LQ:LAB o o..\.me.AJ.’lB GM)).;.C uliw‘ Oy A @lle) Cozo> u,w‘).%‘ 30 u>_>9.> o,

WQB).S duoligﬁ.im OMT MMj » ).JBA Lsd...lf J.a‘j.c ‘S)LALH.H L ‘5.....25): L (\Ya0) (G900 ,93 g ‘5“'-”
OF o aste iag b cons als o 10 a5 wilodw ) ol ol 4 g wlassls n  mgimoais] o)l 5 oS b zasiw (s e
(;J..S‘).) EC 2.0 mg )| d.?uT W) ‘S:L.JL,.MJ ).Q(.u wbsﬁ Lgl.bowagSw OJ.J.J] M.og » )Jg./a 059> w o J.QLC
i 0S|y das (6,had jgme BlLbl (o e pkie iin a5 All o piew (5,l0LL 51 ST degd el o b yuiie
bl BB (s Jolge 5 pdy 250 Jolge ¢ conlass Jaloe « strg9d olge )35 250 Jalge) Jole aws gy cnlnle
Sedy p g S0y p Jeloe ! 618 5L (SeSa 5 Ol (omyp ) o ool Jole OF (s 5l Culedys aits
slazdl M) o pde 09.»....) (R k—’l.?L».i‘ Lg..\.,.lf JALC VY olass ‘W).& 9 W 6&’&5) Li Lboli».ajiw L)"‘ o\.\.».:i
Ceod o tloizl ailo s (S0 5 Lad coaS cacllainl jo Sie ool slalow (5 970 Aloe 3,505, o>l (e
o..\.».:—‘ Corsg o |) u,..\.a.: e as (d).»a.» M‘) g.A.»S.ILa () Co e eu—‘ (5)"“\"'>5'°" c]a.w 9 é‘}w ‘QS‘“""j O
ange Lﬂ.:‘ T 6).Q(.g wésjs Lgl.ﬁo@u.:jim

RSO (gom ) o8 GLoolRUgS (5 5S 5 (65 S8 Jolge (cotnnmn 2Ll 50 VYAY) (e 5 LS (a5 5
2GS (g0d o o 5l oz (I Cu ke v gl el golaidl (glapinns i 5l plaS g a5 aimo oo (LA St
@obadl glaysite 4y a5 500 Slaptun 2 5l (2load 2 b golaidl sleas 2 Gudod (ul slaosls 5 ldllae 4 Lo
5 oy OBl Syme (N slaasls Gad olies b baas 2 cnl Coles)s S o Joo S598 Wad e Lad e
OBl (578 5 (g LoolligS 0l 5 002 lee Gl (eloinl slopite 590 & (e Funie slacdis

BN Ggoli 58 ooy e Ol Slapy s (bl Jle Jelos 50 (TN (LlKes 5 o (00,5 sloasdly mls
Oyl Jole Gl SLTLS (sl 50 (comsy e (sloollsSn (6,5 JSE Jole (ipan 45 amd o (Lt Iy


http://dx.doi.org/10.61882/jgs.26.80.1
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.32.5
https://system.khu.ac.ir/jgs/article-1-3796-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOR: 20.1001.1.22287736.1300.0.0.32.5 ]

[ DOI: 10.61882/jgs.26.80.1 ]

’f’A;[eg‘A' o)lo»fv ‘M} MJL.; @w&vﬁ}k‘fﬁf)gulﬂn 424.1),“‘..1 e

g e b bl o 485 &0 Slagiagh (swyp (eiged § sy f Gl 0392 53 Aaghy Sl aslllacl,
)90 50 esiger So 0 elul (nl g el olulid Jelse cnl (lnl s ez 59 (som) 8 Il (30087 Julge
55 5 Slee (W wlia (ilow golaw o5 CiS (lgioe Glpl Comdg @ 4295 b ohags (o e OISl Giala e
> o o Shaiae polie g lajlas plpiear Jelge (nl 005 oojl anal Sl Jle ar (D rhaws o5 ally o0 5o
O3SU iy oy 4 425 L a5 (1) Jpor w655 o0 )18 oolitsls 50 ASM)) (g i - 5 il 55k Jore 29, s
56231055 Sz 50 (st Sl 1 e ulS else (o) Sl el 553 (g3l e s, 5 S

ilos 55 0aliiasl alse ol e Jslao 5 e bl calis

Ol BN o35 (51952 S8 30 oyl sl 00iaT 2 Y30 S’ Jalgs (1) Jour

2L ulyie Sl Jalge o

Hellin e sl

ohe slazsl s, soLas!

9 b slacalw

L #* S )&.u

S lsF o

o) 88

Q] Q‘;-'"'swﬁf'ﬁ' G»JL».»)

# s )81y 5 ol 35 e

St 293 (oilg oS> &l — (S0 po

b St 5 slogps po slaglojlu

St 4z, Sy o

e Sk dnng 5 S0,

One) S e

& slailhie oyl slacanlow

# ol Ladl (Sae el lacalow

* Sl dxmgs Ol he g ilsd jo Jlaiasans

e s Slas 9550 58 (LSl (55LuelST shamolons 5

5Ll sl )5

03905t O S g0 e (SO jaS ARty

oiepllss Gl p (e slajlages bl

s )5 zsbanw g il

bl a5

Coge sl

>l

b.CLo.&l ‘_ghb(_g).gl).gl}

welezn] o8 i

ozl Gl 5 s lxal

S5 Sldllas gl :aude


http://dx.doi.org/10.61882/jgs.26.80.1
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.32.5
https://system.khu.ac.ir/jgs/article-1-3796-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOR: 20.1001.1.22287736.1300.0.0.32.5 ]

[ DOI: 10.61882/jgs.26.80.1 ]

e ()!)KAA36MO\$|... a.u;f);)f}‘.ad-w‘ja/}c&w—‘g)blwg)ugﬂu

OMRIF 09
o) 7ok S Camle Sl 15 b > o5k Gy 5O oy md Ol 1 5 salS Jalse (g5l e
@oaaie Il s Ghs,y sl (nl (el —golatll g (o 8- olaiz] o plad- oS slaaia g slul 4y azgi b oS Cul
Colo i) hgts cnl aized il oo D950 Slalllas sla s 515 5o 50 lesls Lo 5 Sledlbl (g yl0 5 sl
9yl ) il (Gl gl 0,509, Blod 4 g (ST g (05) (o5 5 gy Bl 4 g (ot - oy g 9
Cal 00048 )5 0 540 S ,955 9 diadad (6 S Aiges 5| ISM (6 S diges g, 0597 0 el sadooliiwl dasliduw p I3l 5
Jolge 9 Geiod Slool & azgi b saiid 5 )18 gy (nl Sl 9 08 @398 B 831 (s delidews p 10 j5laie (nu g
Jolss I B 2é)5 )18 (LeSoenl, Lt o &S b liw p asliiiny SO LB 0 sl plulil guldS
20 052> Sar 6l Jele 10 cguna; elol @l elal 2 5 0l 0sletud VIKOR () 5l S wiss (gaacashs|
Jelo g Gy —g Sl giloan s, 5l Jelodis o Cuzr Grizres al Bde ile 5wl kg Joe
o2 4 g il ol | glacgame ] j0 a5 ol Lolai 6,50k ol )8 SO s, ol el sadseslazwl MICMAC
e oz s, 4 o913 S 3 Sl a1 (omliti i, ol indse 588 5L b il Jaa s 5o ot
s S 30 45 5 polic o)lgan 4 Al to ] sy ool st o ol 5l oo dgla co SaS plaas S jolic
e n s 4 (s)gie ) 31 ooliol b a5 Joe 05,0055 5 (6 5VL el I 6 )ls jolic plu p iiy (6,8
s b dody s a5 ams e i |, olalllae 0js> b piaes Sy otz 9550 b dline S I s k5o
..)9.«.4‘59 ‘J"‘ ) J.>|).c JJ.A Lf‘ )‘ oolaiul 6‘1.: (\Yl/\ A vaY ‘ul)&ao.ﬁb 9 uL“jL")SJ*S) ML’&S"

e 5l Loliogs e il 150 Al 1

(B0 o Sl ipg al> e

Lo als g sl gohaw 5 Lalg) oo ez al> 5o

13 Structural self-interaction matrix


http://dx.doi.org/10.61882/jgs.26.80.1
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.32.5
https://system.khu.ac.ir/jgs/article-1-3796-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOR: 20.1001.1.22287736.1300.0.0.32.5 ]

[ DOI: 10.61882/jgs.26.80.1 ]

’F'A)[e)‘/t' o)w ‘W} MJLU @Ldb,v,g}k‘f_’f)b’uhu 42'4-!),“4 V'Y

& Ailsulis g goliw! wlalliae

B R e |- T P =P R v ]

Gy oot gl il i gl g ey 5y el g e 1 gl A

Gl I e o g

<>

iilows Solalling

B i L

~>

VIKOR Jae

Sl IS e g g iy 15 g Sl g D el g el 2Dy i el ae el i g D

Syt — 5 Ll (5 Jludiho

b Do 2y ot g 2 i el Ld e it e oA

005,55 a0 kg (udoe Juo (1) Slog0d
A:JUGA.))S.Q 00 g0

losgazme Sl o > tlanl 0ad Byme O j90 (nl 4 ik 4d Sl 0590 e0guze (DL > el ik 0
ey e Bl el cadoail piadlul) ol YT a5 (lies o CuS re 4 capereghS B oy 4 Canl
SRS b edd drmgd b e Lo wlbldlo Gl b el (e S B, bl @Sl ez iy oy
S B GobTAY g a5 Ve 5l eSS Coumaz b oobl AF dliwg, YYV d(@ausg bl peai o mod (loslg) oyladS
078 Colis ol AUS 45 Jsblon (10 ( Slasge el 5 S, W F AFAY G 0) 8 ey 4o |, A
b 65 o Dbled les Slapliv et 5l JSiie AYAF Lo )3 a5 Cosl g p0 gl 7o+ ¢ 5 a8 (oSl >
Ol e (g8 il )3 (65985 Dlowudi ol 5 SZ5S 5 53,50 ATAM Jlo )3 ol 039 iadlul 5 S b,
St w5 bl oyl s 51 s TAR Lo )0 5 8ens] 008l 0,10 a] (3350 (Sl yids Cans s s oo podd
05 (1 3 S5 55 O el 06 (i e sl 1S sl 7S nl o i g i e pUL 5 0
0d9azxa (pil> Byl Egdge 9 SIDL > b 4 g b a5 (T VA (B9lS g ik jglie (rsige) Canl
teinadlnl (5 5 Sl e 53 gomsy o ISl (Sl Jold o5 sl CHLL > 2902 (S LS Lo aalllans g
@l bl 2 ol melss gyl )0 (o e el DY 525 (6, SiouiyT 4y a5 el s o 9, e 02 S L
> 0ymeS Cumex J§ 00,0 VY A4S 03 Ha VIV TVD SOl > (922 Sy Sarex VA0 (5 Lot p Lol
Coraz S 0o )0 VAIY @4 g 009 (il 38l &g,y ol 58 (6 4 bl Comex (glp g atils Laol38] g5y, a5 ol ey
(S o oy allan glaysme (lad L1 OYAD (ol Lol 35500 sl adl aldl coeuly maym 0y (50
2 G ogbar widlioe G5 BN > 3 Corex JLE GB35 OlE S0 08 s @f e
S 055 5o 1y Gl AWy 5o @8ly Comez oo Ar Sl Gl cdaB a ] VYAD Lo (ke e ol

Qleals


http://dx.doi.org/10.61882/jgs.26.80.1
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.32.5
https://system.khu.ac.ir/jgs/article-1-3796-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOR: 20.1001.1.22287736.1300.0.0.32.5 ]

[ DOI: 10.61882/jgs.26.80.1 ]

OLSeR 9 koo OB | oy 0 piso (oelS Jolps (6 s (5 )l b (5 jlov Joko

¥

e

ST A w5 Gy St

= 9 )52
e Yo
SNCS Wy

G s ot S

[
o o bl
EZl ywsrme
LJ Ve

axlllans j90 03gummo CunBgo 9 (I Hd Hed (290 w2y (1) JSB

OB, a0

oy srasl

Sar P50 gl Slosl jeyed 4z gl b GuulS Jelge Cunsi gl (nl jo o o) LBl (calid by, (i j0 a5 jsbiles
B s Jelse cnl o einds QBRI 0I5 BSOS w2 5 S8 5O s Sl 5o S5e aSLE YA
o 9 20 ALBIS LA oS g Som 4y (go 1 Gl Glaasiie 5 oLl 5L il L be des Gres ladlas
e 69elS bolse s et 5 alolid Caz bl o 5 (1) Jgar oad lulid (galdS else (ogas 5o U L
JA OB 3 Qlelid )5 Lt jo & S b b glasbiion y (b Jelge canlllanesjge 0dgumme )0 (goms) i (Sl 2
Slosl 4y azgi b as ad ool gaulS” else guncaslyl s gunas; sz VIKOR Jow 5l o oS5 5l g 5 <85

b Ol Ll sadS Jelse lsieas asls V0 (sanas, gl 5 gaid Ll (iags,

VIKOR oo 31 o0liiol b (oo yod 5l 52 5530 el Jolge (sokizassy s (Y) Jpor

Sio b anl sl 3Ll Gols Jolge @,
ol <ANVAVYASD ko olazdl ws, \
ol <JAQFFFFFFE )% 3k el Y
ol -/234Y59. -5 S 5 e Caagd Y
ol - IDFFVFYOA 5 ¥
RS [FYATSOAYS VR UERN N SR | 1y
ol «/23F . < OATA 95 o 14
RS < [YFOVYESEA b S5 5 slegps po slalojlo v
KW - [BFYYA - YAY S 4 Lo S e A
i PEYVEEYFYE oo Sl dnng 5 S, q
i < IYOATSOAYS ) Slas 8,90 45 LSl g 3LeolST Ve
i < IYFOV-0F- o35 13 Se>ge jew (SlBAL a8 1
i IVFYA0) - YY g Jlas 4 4z g Y
NN [0 FA-YYA loizl alo o 2ul33l W
ol “[OAY - YYYY S8 ol 'F
RS < [FOAFSOAYS cloizl slas pl b 10



http://dx.doi.org/10.61882/jgs.26.80.1
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.32.5
https://system.khu.ac.ir/jgs/article-1-3796-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOR: 20.1001.1.22287736.1300.0.0.32.5 ]

[ DOI: 10.61882/jgs.26.80.1 ]

18 jlap Ao ylass it 5 oy oo 2 bl gl (G005 llicind 4 i

vo¥

i IYFASYAYAS eloim] o8 Lie \$
i <[ FAYF100Y el W
i ozl oo 5 5 sl A
o < JOFYYRYAY o) rke L
i SIYYEIOOV Y il (yulsd e slajlugesle Y.
i NALARETARY osee Slas )l ol g &l 33l 13
92 | e Cu e 4 DS (68515 g (210558 e Y
ol - /AVOAYY - AQ Slaihie o3l slacaslow ry
KW S [BF - YEY SSne el slacaliw 122
KW NIYARATARY) s Angd Ol e g il o Lagans Yo
ol 105 VE Y &2l s
i NINZZINETA bl )l ases Ty
KW - [AAVYFAFY ) ol Ol g w25 YA

OB, Sl taase

O e b o050 4 bgrye (sl yaite Cantd g b 6 )L L (3loe Sl @ az g b cnl e
[“"’)“3)"(5" ISM J.Lo u.[b ).b LEQT J.J.?usd.:)m L OMGL&AJLM J.ALC AT L 4.}94 Ls dslol ).b ‘&9“‘56

oy gl Bl 3 30 (s oS Jolge Jauar (V) Jgua

Cdle OBl 3 Fige oS Jolge o, Codle OBl 32 5o Gals Jolge @)
& bass! sy & obazs| oy
Vo @ Shlest 638y 5 (210558 e A Vi ) \
V1o Shilais oy3les slacaslow V. V2 w9 5k sl Y
Vil St el sloesls 1 V3 St 9 (5205 Sened v
Vi2 arwg Ol ke g Guiled jo Jlaisaes \Y va 65 ¥
S

V13 &2l WY \E S)loFome) o
Vi4 sblsl 4 VE & GRS a7 LS Sy e 2
V15 ol Sl s w7 \0 V7 S \
_ - - V8 ey o e A

OB, Sl taase

Jol Ogi 9 ylaw j0 a8 o ysis slal 4y Jiegh (g lisle lolaisgs o yilo conl i Julge 4y axgi b anlsl jo
ol S o et oboles G ygo g ) Lo paie Sa0dgd Lasly, 4 el oo JSET o] oo a5 4 W ke Loy
1wl sudioolaiul QT JERTS sleoles )'| a5 ouuds JuSas QLAAM' X 09; u‘;]m 9 Cou u»L.:‘ » ‘_’MJ).:Lc

Sl dolaings s ylo JuSid yo (cogedo Lulg, .(F) Jguo

Sled o oo oles
(O & 7o sla) D58 0] & el v
A

Gl & e i) 9b oo T &4 y2xie ]



http://dx.doi.org/10.61882/jgs.26.80.1
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.32.5
https://system.khu.ac.ir/jgs/article-1-3796-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOR: 20.1001.1.22287736.1300.0.0.32.5 ]

[ DOI: 10.61882/jgs.26.80.1 ]

Yed Obmgé&wo&l.u c.qu);)f,‘.a‘;wJa/}c‘;M—‘f)Lolw‘f)LwJM

B,18 5929 g1 a8 bgs alal, X
(0]

D)5 3925 (5 eine alayly
OV YAV 6L 0 9 call) taaso

3)ly ooy yai slaoled 4y az g5 by baosls g oads LS5 jlisbe lolaiogs s yilo 00,53 sogede Ly, 4 azgi b
] od.,.';bd.u“)‘ ) Jj..\? C)’“"" a u] C"L"’ FLERHW

(SSIM) g ,Lisbu Lolsisgs s yilo () Jgozr

Jolge Vi V2 V3 V4 V5 V6 V7 V8 V9 V10 Vil Vi2 Vi3 Vi4 VIS5

V1 . v v v v v v v X X v o v v A
V2 . v \% \% \Y v X X X X X \% (6] A
V3 . (0] X X A X A A X A X A A
V4 (0] o X (0] X X \% o X (6] \4
\'A X \Y X A A A A A X A
A A X X X X X A X A
V7 v A A A o X (6] v
V8 A A X X A X A
V9 X \% X \% (6] A
V10 X X \% (6] A
V11 A v v A
V12 X \ A
V13 X A
V14 (0]
V15 .

OB, Sl taase

o ol a7 o las plas o 31 g S0 5 5o Sl & 0T Lalg) Jook b aloiogs o il a5 51 s
A Jole po 3985 508 5 (Sly Gliee (J9oz @bl 4 4z g5 b cnl 2 ogdle 1358 o0 ouel adgl (8L e Sile
O 2l 86,0 sl jo jhau o oolael pax 3l el jo gl aS conl S0 Blaal 5y 13U lie S a8 L0ed 0
2 O o ol gaz 5l ele o (gl 45 weae i 1) S0 Jalge 1 (g0l 1 Sinly s 5 g s
S & else 355 s (paens Julse s o les (335 o e 1 455 b oS oo s & a5 (380 e s
25 35 on 8 s Gl o A Yl B9k 8,8 Ll 45 Lilse 5 ik VL 5 aiten (5ol (Ko
) Jgoz ol saiasl ) (31 lan) (Sly oliae 5 (31 g 39i5 @508 ¢ ol olitwd s jlo 5o daldl

Sl (8L Yl (F) Jgua

Qelse VI VZ V3 V4 VS V6 V7 V8 V9 VI0 VIl VIZ VI3 VI4 VIS s

dgdi
Vi \ \ \ \ \ \ \ \ \ \ ) . ) \ \ v
V2 . \ \ \ \ \ \ \ \ \ ) ) ) . . \Y
V3 . . \ . \ \ . \ . . \ . \ . . $
V4 . . . \ . . \ . \ \ \ . \ . . &



http://dx.doi.org/10.61882/jgs.26.80.1
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.32.5
https://system.khu.ac.ir/jgs/article-1-3796-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOR: 20.1001.1.22287736.1300.0.0.32.5 ]

[ DOI: 10.61882/jgs.26.80.1 ]

VP28 jlgo A+ o lods o 9 Conner Sl (2 LS/ pgle 500,07 Clidini 4 i

¥ s

\& ) \ | | \ \ $
V6 ) \ | . \ | \ \ | q
V7 \ \ \ \ \ 4
V8 \ ) \ | \ \ \ \ A
A& | ) ) \ ) ) \ ) ) \ ) Y
V10 | ) ) \ ) ) \ ) ) \ ) Y
Vi1 \ ) \ ) ) \ \ ) ) )
V12 ) ) \ ) ) \ ) \ \ \ | Y
V13 ) \ | | \ \ \ | q
V14 ) \ | \ ) ) $
VI5 | \ \ \ | | \ | \ \ | 14
Olyee A VF A Y F Y NF A 1) A VY A Y -
il

OB, Sl t@aso

oS ol 1,5l gl 45 sl 00al,) gy goelS ele 10 sl 358 & ,08 ¢ led 8l eyl 4z g by

ST g 2,25 5 loee Capde 4 DL (61355 5 (210555 a3 cgladhaie ()3l5 Slacanliw (o slatdl ab, Lelge
RTINSO NS SONSR OIS L PP [E0IvS I3 COPL PP OS JORSE B PP L JRNICEVIR | g P HCHRC IR
2l (8L, G ple 59, 5l b ysie SIS 5o (gl (Sleddie dcgemme 5 (8L 0 dsgazme asbl joad)loly Sedi &yl

5 Sledde ¢ 8L ,0 dcgame aw ol 3l plaS e Sl 4 ol Joe jo be s v sl gl g 09l 0 2Pl
il ypoadadis 53 el LS Loy b acgaze b lagy | 5l oowlcasoa Shslas ol e 048 0 iy ya5 S ]

o il e Fhe (6,500 uate e Sl 4o b paite 1l 45 (5 yebds (gl co Cgute YU mhaw yuiie lgica, ISM
s a5 by B Loy ,S5 ol 0095 so 4SS LS by paie ol Cowpgd 5 eitte o] e o VL jeiie olulis |
g oo 03l les o el o snd slolid mahaw (S oo iy aslol gl aseiie by ki dod

Ol oM o1 5> (295 G 33 ooy Sl 0T FiGe Jolge sauglaw (V) Jgua

T (S prave PEREIPYIVES L 3 asgozmo Jolge
9o Y. 54 V0 g Y 59 YV g)e 9 gAgY 38 30 sF 4T 4Y \4
VE oY
Js VYWY ) 9 g A VO gAY gV g Ve 52 gA g0 sV 91 A gAY 9F g0 3 F 4T V2
Wy
Jsl Wl gAgf 50 sV g Ve g gAY gF g0 Y o) Woel) gAgF g0 V3
1O g VF g V¥ g VY
Jsl Woale g4V VO g VW gV 925V oY 50 Wl g e ga Y V4
Jsl VFgAgf oY gAY 50 g)e 5 3A g8 oY gV o) VF gAY gf oY Vs
VO 9V F g Y
Js! VWgle 99 9A gD s  gV) gV g0 gA sV 304 gV g) VE VY V) g)e g4 gA 90 oY \(J
VE g \Y V0 g VF g V¥ g VY
Jsl VW f MW Y gV gV 9050 5F Y 50 Y YIS PR ¢ V7
V0
N AR A Y A A A A AR L A AT Y- WA P P VF oIV 9 ) 98 90 4T 5V V8

VY

V0 s VF o \Y 50T



http://dx.doi.org/10.61882/jgs.26.80.1
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.32.5
https://system.khu.ac.ir/jgs/article-1-3796-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOR: 20.1001.1.22287736.1300.0.0.32.5 ]

[ DOI: 10.61882/jgs.26.80.1 ]

ey obmﬂs.\wo&h. aMf,/,‘a&w‘ng}c‘;ﬂw—&)bu‘ﬂu‘ja

Jsl VY gde 98 9F oY 50 VO g VY gV g8 4F 4V 5) YVWog)e A gV gf g0 3F oY gV ) V9
WY
Jsl 9V 5258 5 FaY 5 VO VY 5V g2 55 oF oY o) sV 9% gA gV sF g0 oF o oY o1 VIO
VY WY
Jsl Vo gh g a¥ oY SAV 5V 5 3A P gF T 4V ) VE IV gV gAgV 98 30 9Y oY Vi1
10
Js! Wogle 59 5A g5 oY VO g VW gl g2 gAgf oY sV gVe 90 gAY gF 50 oY oY V12
VE oY
Jsl VE gAY gV o F oY AR AR LS 3% S S VIV gAY g8 50 4F oY Vi3
i
Js! WeAsf o0 W Y gV gAgf 5050 WooAsfabot V14
Py - - 5V 58 3A gV P g0 s F Y Y ) VIS
APRN

SIS Sllone sguke

lo i (e Jally) SIS it (abphan Gledbl ol g 2led (HBlyd (i ile )0 25750 Laily) (ulud
5 428,5 sl poms gl )3 " Ol DIl 5 20" 4T Wlosdichy pai o s o it GRaghy cnl o el o ol
Suasd x5 Sl Slateslis aizman 0, o 3" o olatil s oo s 50 5 Sl JI3S,L Julse plo
@ SlLSl I35 5 (28555 T () Cupe B8 (S Az LS S e «)lsB ey () (OSe 9 e
(ot drogs Slyyhe g als 5 S (S ol (slainlins cslilate il (Slailins (lxe o s
S5 i j5as st 58l 3555095 o aid 53 5 K s ol b ) e B ) 8 5 S 2l
3, 9 01 Sl g w20 5 ada, Ol8 BONS (api sart 53 (som el Sl i 728 53 (ol ke Wl

03,5 o0 Wl (V) S & j50 & ooty (nl ISM Jae 0,05 )13 (cwy 1 5 Somid 50 sl a5 0l 5505 (ol

B R & S R By O S R St ~~% e - - - ke
Jyl gl
|
’;:’J:,,"_‘;:;' et et | @ | e il e T PO DR T S S D [P RSN
Jch-
Ps e sladl ad
£y Do of i g

MICMAC Jdoi (545 e S 032 (52952 (58 (o) o sl 0T 3 350 (gualS” Jolge ISML Juso (Y) S
5,185 Slsbons 1auie

25 Gy el 5 (Sily 5 3585 0 j08 b 4y 4z L oS Wigd oo el 4d oz (Sl 9 3985 508 ol
20,5 oo L1 (Y) S ulal MICMAC Sz aolsl o o(A) Jgo


http://dx.doi.org/10.61882/jgs.26.80.1
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.32.5
https://system.khu.ac.ir/jgs/article-1-3796-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOR: 20.1001.1.22287736.1300.0.0.32.5 ]

[ DOI: 10.61882/jgs.26.80.1 ]

VFed ylos A+ 0 loks cpmiicds § Camnw Sl (LSl pale 000y U5 Clinini 4y juid ¥oA

MICMAC Jdoxi cuer gy Jolge 51 SO S9d5 g ©y08.(A) Jgor

V1§ Vi4 V13 Vi2 Vi1 V10 V9 V8 V7 V6 V5 V4 V3 V2 Vi1 Jolge

W 5 q W Wy A 5 q 5 5 5 WY 3aa5 e yad
Y A VY A 3 q A AT VoY A Ve A ¥ &y

SEW, Slewlre :islo

Al Gloadss 5l (Suyo 1) Giegh 0 00 Jelse (solod (l5 oo« Jolse (Sinnly 5 3985 508 i 3l ey
Ll gl blate ol 3l s yile

oA Lo gl Jule) a5 &yl po aS diiws olse aiws (b o Jule LS aiis (Lesss sla i gl atws
855 5 585 Jolge (1) S5 il oo ol o Jolse sty 5T Sty 5 95,15 (o8 (il 5 (ol
Ozl 5 ey Su e GBS 06 B 425U Ca e 6)l9P e S 9 (e Seed lse Jold g oS B
o )l sasin Lo ] 4 aily v g Jolse plo Scolan Jalse pl wiiun aign Lo pite pguw diws Akius
Glacalos Jole sl 18 3 slo atws opl ,o Giagh cnl ,0 a5 ole Lo wges walys Sl | pitacew JS gl 5o
s cpl ol 4 asg L cuilds J..ub o yiio s ylg5 oo byl o pods oloul b g axiws oS slo e
Oile srcalow (o Copan 4 DLl 6135y 5 210555 e oe b slecinlw (goladl 0l elge
NS0 Sl Ol Sl g w2 5 6o drgt Do 5 (ilsd 4o s glailate


http://dx.doi.org/10.61882/jgs.26.80.1
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.32.5
https://system.khu.ac.ir/jgs/article-1-3796-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOR: 20.1001.1.22287736.1300.0.0.32.5 ]

[ DOI: 10.61882/jgs.26.80.1 ]

v.eq ()!)KAA36MO\$|... a.wf););}‘.ad-w‘ja/}cdw—‘g)blw‘g)u‘f.w

» [T ] [ T ]
18 SRt 51 pikine Sohi gt U piin
1¥
" V1S V1 Vo |V1io

V2
1Y V12
1
1 Vi1

& ghi o pad
4 V13 V6
A Ve
Y

V4 - - -
# V14 V7 VS| V3
a
¥
r . . . -
3 5l pudln i (S et
¥
]
T fF r f &4 F ¥ A 1 1. 11T AT R oW W
i - PRC PR T ]

oolaiwl b (4505 e M 0 3> (21950 (GAM 3O (oo ) i ] 3 Y50 (GualS Jolge (Sotuuly 9 Dol o yad lagei (V) IS
OB s g Slowlre sauio MICMAC g 3

Woolesiiny 9 (5 a5 a2t
S 5l g3 wil latlaie (9,0 sla)lirbe oz ylez 53l co aST 51 G o w5 OIS 50 oy OIS
JLes! slacus 3 (bloos g lcdlo ) ooy Codgamma LS 10 895 45 009 ] ;0 Cudlad g Coumo 35 103 (05 Kb
30 g9 08l ey A e Bhlaie g gomy GiSu 3l Cames 1 L850 ¢ Sy Bl Qlﬁ&@w}.ﬁéjaﬁi)OB
ol opl JLS 0 el 00,5 CogSw a4y Sloly sloizl g (60,5, (goladl Jhail Ghns g oS Ll ) llusl g
ol pos LS 50 oS enizy Jeed 1) O > 5 Ol SO @ Lopbesl 51 (g s 5 Jom 5 bl (S
oty S pos (1503 S sy 5 QLS (i pped 4 98 Bblie ) (610,55 5 galye (il glacio b w5
)S‘]A PRI o‘).o.m Q‘J.QJ ,Q,»u)lf 0dgdme O ‘;..\_») 6L®M)Q u.d) YL L u‘ﬁ’ﬁ ).er.uu)ls R uf)); ] o0las
b 0 Sy sl ool 13 b Cowi 1) (605,05 Wiy o2 039> 0 48,518 o ma 5 gslm Sy s SzsS
> o5 5 Ol > 00 BN 5l Gl (s 5 Smex S5 SasS AT 5 Comezr Gl 53 laans
Slodd 5 Crio 35 105 503 Sgm | lazlge consypué Sl b baoje> ol Bos a5 Coul auge £3589 4 )] o9
oyod w1y S5 5 gy Comex iz 095 a5 sduall o] 4o CigSw g 5 sl Lolss 38, YU a o)l g5 adlaie (o
el alo

AW w2 (2957 SA 53 oyl OBl 2 50 (0lS Jelge o5 09 (nl gy (ol I el 4y 4z g5 L
bl g ol VIKOR Jos gocas, bl g ol Jele 10 lulis IS 5 laasie i wlol  Swileas™ ol 45

s 0olatul (g i (6,5l (g3l Jan (g, 5l gl g lile Jaw a1 g Laly; Jedoxigay s j5liieds uges 5 2iad


http://dx.doi.org/10.61882/jgs.26.80.1
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.32.5
https://system.khu.ac.ir/jgs/article-1-3796-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOR: 20.1001.1.22287736.1300.0.0.32.5 ]

[ DOI: 10.61882/jgs.26.80.1 ]

VFed ylos A+ 0 loks cpmiicds § Camnw Sl (LSl pale 000y U5 Clinini 4y juid ¥

3985 oo o5 (b (g 4Y (p Sege Lol BB Y b mhaw dw Gl nl )0 Jeloigh 28 @l 4 x5 b oS
O 45 ol pgas i 50 1 ST g 0,25 02l ga Jalge o 08B o Jlo e ;0 5 0510 ok plo » 2V
Sopde 0 SIS (S g 5 (218555 pe8 Jlognll Sl LAl (poms) e Bl (558 g Jalse plo 2] (6 1S
S8 3 sy Il 32 38 558 a5 Jelse o ioten 5l i (sle Szl 0 5 (slailare (33l (slacenlins loxa
2 Fre oS Jelos 5l mhaw (o9 loreds (o slatdl wl) (Joe pgs mhaw 50 aiies G5 BN w2 29
(81530 4655 (St § ) CaoB e 22595 b (Slaamnlns pgas i 53 g ol 48 S N3 o 8 Sl ooy
0319 lacalow (e Cupae 4 LS )15 5 LI5S pe ey Cande B st Az )LSe oo
2l 51 3l (ol a5t 5 y2lon s Anmg Sy g aled 5o SN (Sm el (slaislbins (slailais
(52188 - oS (glanis; oy oS IS5 a3 K else (6508l 39353534 oS wien 93 5 o mhaw Jalse
S5 SR 5O oy Ol oy S &) Syge )0 g golatl al, L aS s oo lis addllaes 50 05505
ladlaie (p3lg Glaculow )3 had b sgzg pae )90 13 Wl S g a3 oe aslsl 3 lg) & BSOS 02>
W85 Sjg0 Gaoe Slaalas SiF (5 oo (GLulid IS g el gtas SIS (o) die )3 by on (6 R DD W)
Jeo ols golaslul) b bLsl o adhais (158 slacslw szl 5 (6 I35 Csliw 2 T oS 51 Las (el gine b
(golaidl o) it ol GLad (o Se 38l 5 50 (T 9903 03k 5 5,3l el o U5 55 5 GLulid 5,15 (oged
5 Seo Sen Jelo glis olge (Ksly 5 395 )08 (pan 3l g )l (5N 58l (i O ] gl e 25
lacabow cgolazilol; Jolse a5 sas oo lis Jlite SIS 5le 65 jlozr slaadiss )0 oS Jelge (gamatas
Slyyhe g (ilsd ) Jliaand sladhaie 15 Sacinliw (dove o e 4 SIS 6385 5 (13555 13 om39 5L
W)lo (598 35k (59, 4T M e (sloyeite § 0 S 0 518 pilez 4 50 T SISl 5 020 5 S Axg
o ko 4y 2 Olyioe BT 5 i byl b 5 diieds 6015 clo e wdly s 45 Consl ipnd oy ] Kitly (59,05 Lol
Slocesls Jale o 5 45 05,05 o )8 Sy g whsly liesgS (sl iie s 0 Jalse plo 5 CuBliS 3G
w2 5 Jalse plo Siohia Lele cnl Ghaghy ool 52 45 Cunl 418,515 (sisy slojaie AligS 18 s (Sas (el
b oS Olgies soangen oo (rlnly wse salss Sl 1) gl J5 01 50 5ess Galpls sl Lol 4y 4y
WS oy 3895 loixl g oolaidl cllae g Lad jo cllae ((olad slagysle 4 Wil e arass sl a5 Sl
iy )l 5 el cnl 4 oo dalgs aslol 053 Sl s GmigeS 2> 59 39250 DLare 5 (cowyed (slaolSigSn
ladhio Gl Glacabw (e Copae a OLLSl )18y 5 20555 500 (s L lacalew gl

ol Gl S5l 5 00705 5 (64 dmags S e g (iled o laiagacs

s & e 3 ﬁ'ﬁ'
e ol
o3 @S Jeol 5l g9m
RO PN PUUSIV RGN Ea050 (! g Ailodges Cule, sole imghy cpl jLail g alowl o 1) DS Jeol Bass g
OB x9S Hlio
u;’y""“‘" La)...l.c osls J...l.?u $)9 > U""‘z’ﬁ)" u*’)‘)f Al (G0 QL"> o..\,g)é aools (5)91@_?
5l 25 U o L adipbl 5l gt s )3 Sty L


http://dx.doi.org/10.61882/jgs.26.80.1
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.32.5
https://system.khu.ac.ir/jgs/article-1-3796-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOR: 20.1001.1.22287736.1300.0.0.32.5 ]

[ DOI: 10.61882/jgs.26.80.1 ]

Y OB 5 Staeo OB |oon oy Ty pifo (suelS Jolps (5 ol ~ (555 b 5l Jeo

dosls (bl Judoei g 526 cllome plsil dmosls (5,915,535 iolosl plosl dadiges (g jlwoslal g args : gl odivun g
s Guwsiin A @l g Oledbl s § oo
ol s J5S g (o) 2 il ol Sl )la gl (b caslilly slosaly sbial ipgs oonsi

s ol g sl

s ‘Sa.u)l; 9 daxlas ‘Q"""bﬂf » g.))Ua.a ‘U"&sf ‘5'>‘)Ja ) us)l.m.n ‘Ml)ul)l.' )sl.m.a sl ‘Pow OM?—'

&3l 2,
3l @l (5,15 dllie ol G el 2 L

(o o ol gy (ol ale b g0 94il5i g0 2y a8 Jlo > S1) (o (ol
s Jle culem pols allis

Szl 0 )lSen | soins Culox bl & Slighod g pole 3550 | (oDl Sl olRiils iyl pyime Cisles |
Bgd oo 6, SKulew o> ok

Dgdge 10,8 5 S g ksl gla ks &l g Wlie e (il LB 4 j9 5 pe, 5250 BT

25500 3ol (oole 5 5L slosls 1) B 4 p e olygh

Refrences:

Abebe, F. K. (2011). Modelling informal settlement growth in Dar es Salaam. Tanzania
(Unpublished master thesis). University of Twente, Netherlands: Enschede

Abbasi Livahsi, Zahra Sadat; Amanpour, Saeed and Safaeipour, Masoud (2018). Strategic planning
for the empowerment of informal settlements: a case study: Payam Noor town, Dezful. Shahr
Paydar, 1(4), 107-89. doi: 10.22034/js¢.2019.91136.(in pearsian)

Baye, F., Wegayehu, F., & Mulugeta, S.. (2020). Drivers of informal settlements at the peri-urban
areas of Woldia: Assessment on the demographic and socio-economic trigger factors. Land Use
Policy, 95(6),104-120.

Ebrahimzadeh, Isa and Seydi, Mustafa (2012). An analysis of informal settlement and determining
the coefficient of influence of factors using the path analysis model, case study: Shaterabad,
Kermanshah. Journal of Geography and Planning, 16(41), 21-1.
https://civilica.com/doc/1313750. .(in pearsian)

Farzaneh Sadatza Ranyji, Jila; Yazdani, Mohammad Hassan (2019). An analysis of the sustainability
of informal settlements in Ardabil city. Geography and Regional Planning, 9(32), 32-17.
doi:10.22111/gaij.2019.4959 .(in pearsian)

Firouzjaeian, Ali Asghar; Firouzjaeian, Mojtaba; Hashemi Petroudi, Seyed Abdolhamid and
Gholamrezadeh, Seyedeh Fatemeh (2013). Application of interpretive structural modeling (ISM)
technique in tourism studies (analysis with a pathological approach). Tourism Planning and
Development, 2(6), 129-159. .(in pearsian)

Gevaert, C. M., Persello, C., Sliuzas, R., Vosselman, G. (2017). Informal settlement classification
using point-cloud and image-based features from UAV data. ISPRS Journal of Photogrammetry
and Remote Sensing, 6(125), 225-236

Hall, P., & Pfeiffer, U. (2000). Urban future 21: A global agenda for 21st century cities. London: E
& FN Spon,376P.



https://doi.org/10.22034/jsc.2019.91136
https://civilica.com/doc/1313750
https://doi.org/10.22111/gaij.2019.4959
http://dx.doi.org/10.61882/jgs.26.80.1
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.32.5
https://system.khu.ac.ir/jgs/article-1-3796-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOR: 20.1001.1.22287736.1300.0.0.32.5 ]

[ DOI: 10.61882/jgs.26.80.1 ]

VFed ylos A+ 0 loks cpmiicds § Camnw Sl (LSl pale 000y U5 Clinini 4y juid 1Y

Ghanbari, Hakimeh; Kazemizad, Shamsollah; Hadiani, Zohreh and Mirnajaf Mousavi (2014). An
analysis of the causes of informal settlement formation using the path analysis model (case study:
Shad Qoli Khan neighborhood in the holy city of Qom). Geographical Research, 29(3), 73-88.
.(in pearsian)

Heydari, Mohammad Taqi and Mohammadi, Shahram (2019). Analysis and evaluation of social
damages in neighborhoods with informal settlements (case study: Islamabad neighborhood -
Zanjan city). Urban Research and Planning, 11(40), 59-76. .(in pearsian)

Jones, P. (2017). Formalizing the Informal: Understanding the Position of Informal Settlements and
Slums in Sustainable Urbanization Policies and Strategies in Bandung, Indonesia. Sustainability,
9(8), 14-36.

Isfahani, Zahra and Asadi, Majid (2013). Informal settlements in urban areas and their adjustment
strategies. First National Conference on Architecture, Restoration, Urban Development and
Sustainable Environment, Hamadan. https://www.civilica.com. .(in pearsian)

Irandost, Kiyomars; Alizadeh, Houshmand; Khosravanian, Leila and Rouhollah Tolaei (2013).
Typology of informal settlements in the cities of Kurdistan. A comparative study of the cities of
Sanandaj and Kermanshah. Letter of Architecture and Urban Planning, 5(10), 104-91.doi:
10.30480/aup.2013.121. .(in pearsian)

Karami Nasab, Sedighe; Shahbazi, Hossein Reza and Mohammad Reza Salimi Sobhan (2019).
Analysis of the causes of the stability of informal settlement centers around the Shiraz metropolis.
Development of Peri-Urban Spaces, 1(1), 43-56. .(in pearsian)

Khan Mohammadi, Esmat; Sarwar, Rahim and Alireza Estelaji (2019). Future planning of informal
settlement developments in the southern zone of Tehran metropolitan area. New Perspectives in
Human Geography, 12(3), 149-170. .(in pearsian)

Kovacic, Z., Smit, S., Musango, J. K., Brent, A. C., & Giampetro, M. (2016). Probing uncertainty
levels of electrification in informal urban settlements: A case from South Africa. Habitat
International, 7(56), 212-221.

Kuffer, M., Pfeffer, K., Sliuzas, R. (2016). Slums from space—15 years of slum mapping using
remote sensing. Remote Sens, 8(6), 1-29.

Maroti, Nader (2012). Investigating the factors affecting the formation of informal settlements in
Sanandaj city (Case study: Abbas-Abad neighborhood of Sanandaj). Quarterly Journal of Social
Order, 4(2), 119-144. .(in pearsian)

Marutlulle, N. K. (2017). Causes of informal settlements in Ekurhuleni metropolitan municipality:
An exploration. APSDPR, 5(1), 1-11.

Naimi, Kiyomars, Pourmohammadi, Mohammadreza (2016). Identifying key factors affecting the
future status of Sanandaj's urban slums with emphasis on the application of futures studies. Urban
Studies, 5(20), 53-64. .(in pearsian)

Nassar, D. M., Elsayed, H.G. (2017). From Informal Settlements to sustainable communities.
Alexandria Engineering Journal, 4(57), 2367-2376.

Olfat, Laia and Shahriarnia, Arash (2014). Interpretive structural modeling of factors affecting
partner selection in agile supply chain. Production and Operations Management, 5(9), 109-128.
.(in pearsian)

Palizban, Siavash; Shams, Majid and Sarwar, Rahim (2013). A study of the socio-economic
developments of the unproductive capitalist circle in Iran and its impact on informal settlements
in Tehran province. Regional Planning, 3(9), 41-doi: 10.22034/jtd.2019.173793.1663. .(in
pearsian)

Poloui, Keyvan; Fazli, Safar; Darvishi Se-Talani; Farhad, Bayat; Rooh Khoda and Esmaeil Ghaderi
(2019). Prioritizing factors affecting the development of Iran's health tourism industry in the
horizon of 1414 with an interpretive structural modeling approach. Tourism and Development,
8(3), 29-1. .(in pearsian)

Qaed Rahmati, Safar and Ahmadi Nohdani, Sirous (2016). Investigating the problems of political
management of space in the confines of Tehran city. Quarterly Journal of Geographical Research,
31(3), 102-93. .(in pearsian)



https://doi.org/10.30480/aup.2013.121
https://doi.org/10.22034/jtd.2019.173793.1663
http://dx.doi.org/10.61882/jgs.26.80.1
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.32.5
https://system.khu.ac.ir/jgs/article-1-3796-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOR: 20.1001.1.22287736.1300.0.0.32.5 ]

[ DOI: 10.61882/jgs.26.80.1 ]

Yy OB 5 Staeo OB |oon oy Ty pifo (suelS Jolps (5 ol ~ (555 b 5l Jeo

Ratcliffe« J., & Ela, K. (2011). Imagineering city futures: The use of prospective through scenarios
in urban planning. Futures, 7(43), 642-653.

Rigon, A., Walker, J., & Braima, K. (2020). Beyond Formal and Informal: Understanding Urban
Informalities from Freetown, Cities, 105, 1-7.

Roy, A. (2005). Urban Informality: Toward an epistemology of planning. Journal of American
Planning Accociation, 2(71), 147-156.

Sarwar, Rahim (2009). Reverse migration, a new approach to decentralization of the capital,
Quarterly Journal of Geography, 6(18-19), 79-98. .(in pearsian)

Sarwar, Rahim (2013). Future prospects of developments and strategies for managing the growth of
informal settlements in the capital. Journal of Police Geography, 1(3), 22-1. .(in pearsian)

Sarwar, Rahim and Jafari, Farhad (2009). Analysis of urbanization trends and future outlook of
informal settlement growth in Tehran metropolitan area, Geography, 7(23), 77-93. .(in pearsian)

Salehi Amiri, Seyed Reza and Khodai, Zahra (2010). Characteristics and consequences of informal
settlement and urban slums, a case study: Tehran metropolis. Journal of Social Issues in Iran,
1(3), 65-80. .(in pearsian)

Statistical Center of Iran (2016). General Population and Housing Census-2006. General results of
Tehran province. .(in pearsian)

Turkmannia, Naimeh; Ghorbani, Rasoul and Omidali Kharazmi (2018). Systematic evaluation of the
factors of formation and expansion of informal settlements in Mashhad metropolis. Geography
and Urban Space Development, 5(2), 42-23. .(in pearsian)

Tarh and Kavash Consulting Engineers (2016). Preparation of a plan for organizing informal
settlements in Tehran. Volume 2. Iran Urban Development and Improvement Company.


http://dx.doi.org/10.61882/jgs.26.80.1
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.32.5
https://system.khu.ac.ir/jgs/article-1-3796-fa.html
http://www.tcpdf.org

