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The main impact of rapid urbanization is the breakdown of the service
distribution system and the failure of the urban service system. With the growing
importance of service activities in urban areas, the necessity for advancement in
urban planning has arisen. Specifically, service centers and accessibility to these
centers are among the crucial factors to be considered. Adopting the creative city
approach is also a strategic way to effectively utilize service spaces within the
city. The issue of how to distribute service centers and how to access the services
they provide has become increasingly important. The application of the creative
city approach can also be seen as a strategy for the appropriate utilization of
service land in the city. This research aims to investigate the distribution of sports
facilities in the city of Sari using the creative city approach, with the goal of
enhancing the utilization of sports spaces by the citizens of Sari. Given the
purpose and components of the research, the research design is applied, and the
research method used is descriptive-analytical, in line with the nature of the
work. The research specifically focuses on the distribution of sports facilities in
Sari from the perspective of the creative city strategy. The data for the research
were collected through library and documentary research, interviews, field
observations, and a researcher-developed questionnaire. The questionnaire was
distributed to 400 users of sports facilities in the neighborhoods of Sari, and
consisted of 31 items across 6 dimensions. The collected data was analyzed using
statistical software such as SPSS and PLS. The findings indicate a positive and
significant relationship between the distribution of sports facilities in Sari and
the dimensions of social, sports, cultural, physical, communication, and
entrepreneurial aspects. Additionally, a positive and significant relationship was
found between each dimension and its respective criteria, with a GOF index of
0.611. Based on these findings, it is recommended that urban managers
incorporate the opinions and suggestions of citizens in the development of sports
plans. Furthermore, the use of art and the preservation and revitalization of
ancient sports cultures should be considered to foster creativity in Sari.
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Extended Abstract

Introduction

The research explains the importance of sports land use in a creative city as a long-term
result of social change processes rather than temporary ones. The issue is significant because
as people's interest in sports grows and the number of sports enthusiasts increases, officials
should respond by providing more sports facilities. This approach demonstrates that
developing sports spaces and creating suitable opportunities for sports activities can improve
the level of physical activity and health of citizens and contribute to innovative and dynamic
urban development, which are essential aspects of a creative city. Currently, there is a great
emphasis on examining land use distribution and equitable allocation, particularly regarding
sports land use, in the city. The goals of a creative city, characterized by creativity,
innovation, and prosperity, require careful cultural planning and optimal management of land
use. Since Sari has recently become a metropolis, it needs to reassess its existing structure
and utilize its current capacities to become a creative city. One of the most significant issues
related to sports land use in Sari is the accessibility of residents to sports services. The
inappropriate distribution of sports spaces and the lack of attention to accessibility have
created problems. Proper physical-functional planning is crucial to provide the necessary
sports spaces for citizens. The proposed per capita requirement for sports spaces in Iran is
generally set at 2 to 4 square meters, indicating a high demand for these spaces among
citizens. The improper distribution and lack of attention to accessibility have resulted in
issues. On one hand, there is a growing debate about the importance of accessibility to urban
services, particularly sports facilities, for residents. On the other hand, considering the
increasing interest in sports, the growing number of sports enthusiasts, and the development
of sports infrastructure, authorities are required to address these issues. Proper planning for
the spatial distribution of sports facilities throughout the city, with a focus on creativity and
the criteria of a creative city, can contribute to improving the quality of life for citizens and
enhancing the city's functional efficiency. Sports facilities have been recognized as essential
urban services, and their importance for the health and well-being of individuals in society
has been emphasized. Therefore, special attention needs to be paid to the pattern of expansion
and accessibility of sports facilities, especially in terms of communication networks.

Material and Methods

Given the research objective and variables under examination, the research is classified as
applied in nature, with a descriptive-analytical research method being employed. This choice
is made due to the inherent characteristics of the study. Based on this approach, the research
specifically focuses on investigating the spatial distribution of sports facilities in Sari city,
with particular attention being given to the perspective of the creative city strategy. In order
to gather relevant data, the research incorporates a variety of methods, including the
collection of library and documentary data, conducting interviews, making field
observations, and employing a researcher-created questionnaire. The questionnaire consists
of 31 items, organized into 6 dimensions, and has been deliberately distributed to 400
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individuals who are users of sports facilities and reside in different neighborhoods within
Sari city. The data collected through these means are then analyzed using statistical software,
such as SPSS and Smart PLS (3).

Results and Discussion

The findings demonstrate a notable correlation between the allocation of sports land use
within Sari city and the various dimensions of the creative city strategy, encompassing
cultural, entrepreneurial, social, communicative, sports, and physical aspects. Notably, the
cultural and social dimensions exhibit the most pronounced influence on the distribution of
sports land use. Moreover, the diverse social dimensions, comprising participation,
cooperation and collaboration, as well as social organizations, exert a positive effect on the
allocation of sports land use. The overall research model exhibits a suitable fit, with the
model structure aligning well with the data.

Conclusion

Based on the findings of this research study, there is a direct correlation between the
distribution of sports facilities in Sari city and the city's level of creativity across cultural,
entrepreneurial, social, communicative, sports, and physical dimensions. The cultural and
social dimensions, in particular, have a substantial impact on the allocation of sports land.
This suggests that cultural activities and social interactions play a critical role in the
development and equitable distribution of sports spaces within Sari city. Various social
dimensions, such as participation, cooperation, collaboration, and engagement with social
organizations, also positively influence the distribution of sports land. This demonstrates that
citizen involvement and collaborative efforts in the planning and development of sports
facilities contribute to a fairer and more efficient allocation of these spaces throughout the
city. The research results indicate that the research model employed is appropriate and
accurately reflects the data collected. This implies that the model presented in this study
effectively explains the distribution of sports land in Sari city within the framework of the
creative city strategy. The findings underscore the significance of considering different
dimensions of the creative city, particularly the cultural and social aspects, in order to
enhance the distribution of sports facilities in Sari city. Consequently, citizen participation
and cooperation in the planning and development of sports spaces play a crucial role in
achieving this goal. Therefore, it is recommended that city management prioritize the various
dimensions of the creative city, with a specific focus on the cultural and social aspects, during
the planning and development stages of sports facilities. Moreover, opportunities for citizen
participation and cooperation should be actively encouraged, and the potential of social
organizations should be leveraged to improve the distribution of sports land.

Keywords: distribution of land uses, creative city, Sari city, Sports facilities.


http://dx.doi.org/10.52547/jgs.23.70.3902
https://system.khu.ac.ir/jgs/article-1-3902-fa.html

dﬁ&ﬁ?@?@@@g@@ﬁ%@
YOAA-BITA ‘_6 I

https:/[jgs.khu.ac.ir!

F3
YYYA-YYT# :d(e L
s

U o nz',

G e 0l sl 51 (g5l poe 0 (359 1
" glind 35 Lo yomon o (6 phunw S doguane 1M gy 0le A

S\ YL RS P PPN PR PRI T -4 KPS ST IFIN I G R VELNPR IR LW v ST RULPRUIRE RV & i JUS JUN PLUWE SR VWt I
t.ashouri86@yahoo.com :asbb!,

OlRl sl eyl yad 3lo oIS ¢ (20359 pole 9 (Pt Cam i 0uSIIS (L) 59 Cu prde 09,5 HLuidls Y
msmrteam27@gmail.com :asbb!,

:MUL).‘) 'O')‘l' ‘uugslfd.,f ‘wsjlfd.‘..f P CoW Y (PN Sy g @Lm;‘ F}LC IRCA{ XY “5.3)')5 o g3 00 )béLa.w‘\“
h_ghezel@yahoo.com

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

[ DOI: 10.52547/jgs.23.70.3902 ]

oS Ao cleb

9 Fbos 2jg pli (19,95 o 4 (Sl (Ll wly FT (0 odes 69l allio £g5

Sload glacalled (1938059, S &1 4z gl L IV .ol (6 e (Flovs pimamws (2L )b gl s
s 3 Connl ookol Wy (5 e (5 32940l 31 Nigy 30 (S0 )9 ¢ ool ey LU )0

Canod! 31 310 4595yl Slodd Ay ow yiuwd 0935 § Slodd Tp0 STy KigSa 1l &b

. . N aa @ e . . . C(.a \Yaq/-ANVA
e 30 Col (60 18y 525 BB 0 ()55 (6 15 B 9 ol 00l 18,95 10 Gloa 3

65k &b

&9 )y yol> G5 Dud . el g (0 (Flous (a6 1l & awlio (guion w0
(G900 3 gy (SLiwly 30 GENS pied 0,509, b (g5l oo b 50 (359 5255

AAREVARVAR

. o s . . o . N L. . . oy b
9 ol g S & 4z bablio il He 0 (o)) saLAS I (g e NP
G593 2 Cudlo a4z g b T plnil gy 3 69,0 (93t £ o p2y90 SLaadle e

Sobw 3 50 (9359 S GRS 4G9y ed 4 4z g b g ol (Lo — oy
9 Slbuls Oledbl 6yl gos gy 31wl oud 4318 5 G5 joeid &yl y ylio 3
oy b A lu@ize gaoluiow p Hlpl g Hlowe Olualiv g aslac plxil g ol
5k Foe ol dkedun Oygods i FoarsS TY 0 jeike dalidsy b 41y

VENPNY
:L';:_)UT)L:EJ.S‘@)U
AR TARTER

Gloosls ab q395 ok b OMmo (ghyg Slie 3 oSl S oolinl oejlyants
390 (1) ool I (o olowsl 9 ol ol (o ol (slel (slo)l3800 55 b oy (5)910,5 el A5
b Golw (359 Gl STy o il ol LS baidl .cd )5 518 Jukoxi ga joud g M
b oax 5o alaly 35 5 (080 9 (bl (gudls (Koo 8 (od)yg (eloizl) slayl ‘f)u ol

‘339 oS bl

Joo hile (2958 el jlae g cwl Gl Sme g Cude 05 sbaylre
2 bz yb i Gl G ol &5 9bge dnog (il by teal (GOF=+/51Y)
SR 8 4z i g yid 9 wiS ooliiwl (laig el Ol ledilons 9 OIS 51 ()59 dono

NS 1y (g5l el 50 SN Sl 6l T Sl 9 S 59

e o ply Jlate 5l le el 1o (0359 65 OV FT) Lo jaes glald(E g tdagare (5w AIS ¢ B (5 pile :abw!

BVFFE YD) VO ol sl goplS olid

OIS

BY NC

OBt ©

Y s
http://dx.doi.org/10.52547/jgs.23.70.3902

S

Ol 50l oiils 1 il



http://dx.doi.org/10.52547/jgs.23.70.3902
https://system.khu.ac.ir/jgs/article-1-3902-fa.html

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

[ DOI: 10.52547/jgs.23.70.3902 ]

1FF Gliwoj VD o loss o, lgs 9 Conew Sl (2 LS/t pgle 50,0, 0 Olidini 4 i Y.

doddlo
oS SIS 0 b 00 F e w5 Tib il sladie) 10 (6y5l55 5 CuBMS paghe drwgs Slaol o ol
i)l Szl arwgs sl asls (gySojlal g colis wrgi § S jlarme o9z b VAT Lo o 55551505,
bome CobeS 2l lp ALY GulaS nl jo oS laigSay 08,5 055 4 lojl s (6,4l lalarme CodS
510 B el g H9mme IS dnelzr (625 JSS b (coriiins alal) a5 0l ke (508 Hlaaly drwg 4 o 5 600
dngi Sl arly 65554 b g sly 5 B (Sin b g yie (g8 LS L S G e D ph &5 1z
ol ploizl o8y IS jsbay g Sy ool (ggi> Cagr L bl aile s oW Gl cpl o cnl ol
rolis (B mlio (s s plad o 50 5 ol Glaaiee] a0 ;5 CodS (sysl5 5 Dol oz (copnlin (izeen
6L‘°)-€r“ ] )-ér“ dfd.vvw) 9 g;.b) u...a..S U’“‘")B‘ 9 ‘SCLQ..D‘ olé) J...QSJ L_SLQ)LULA ¢y w)m 9 )L.\JL» slazdl
Ald slaidl g asel> 0l Lol sl 3>

S5 Lo g Ll 5 Lo ig8 allss 03,95 08 4 s iningd QLD 0, 1 (n ocas )b
S ygpo S g pllas jo Gleas slacJlad 938055, (a5 4y axei LI (AT YA (ol 5 ooljpnnl ) ol
Sledd a4y o yiwd 092 g (Sloas SThe STy (SsSs alins ol odel Wy (6,0 S ,aelp g, 4 (SRax
S - olad mje (SeSa (Y YAV (6 L) ooljonins) Cunl oads o565 5 sloanslsd cowal 51 55T 00 aie3 oyl
(SIS e 5 0liendl ) wAlbie (s et slaldd 5l age oolinul jslareay o S o St 5 S 2] 6008
oo polie g Sig 5l «leas I aieo s slrojex L ol g lo,leas 3SThe cpn Joles ol ol jo (FY :VYAD
Sl slag,b CJB o i a5 6,00 Oleds myje8 0 alawlie (V7 AYAY ()50 4 () g 28 Dgate
Cw] 00l oolo Mm\ Jouo.f 6).9(.4 Slods Le ULJL.U ‘SWMQ wl:lﬂ )L\AA L ‘és—u:‘f r:l?u‘ c\.)‘;w )L.x.o 9 so‘)l
@ axgi bbb oo (o3y5 65 da gl mhaw 0 ppe Sleas g las )5 51 (SO LYY AYAF (1,50 5 s0b] 555)
@ a5 el Sl g sloin! Sl ol oad aBle (35, b zu,a o Slews codlad gl aS 55, S o aS oyl
Gl slosug azsi b el pln «VY DYAY ( conal ol 5 Laige 125) WS s oS axol> 01,8l ogac o, 5 Dl
@y 5 2lad - S aaible dbex I (blas 53,5 &0 s )5 (nl 4 (Mgl (o wd 0528 5 S
Sy Gryaely i i (s 0sd ools 1,3 Jlaiae bl )l sbeaSis o8l L sl (608 ol 4 celive g
B 1 sbojlas ulul p g 09t 4B S Jha 0 CBS L oS lizes b mhaw ;0 ($B))5 68 (2laS e
2 9 slalad STy ogos el cpl pcldls dales g 50 e g oot @S oS auilels 5 oleil>
S 53599) Al 815 s 5t 50 Slae LIS sllae (555 45 wlgiise o ik $blie 5 b
OYAY (5508 5 (G

bl Y gt )00 55 (Mg el (somnd ot S| Ldlate 5 (3)59 4 oo addle ialdl L a5 ool S sl
— bl 31 c558 S Lel (FY Y20 ) 595l 5 o) aril dliice () (6555muly e g3 ¢ )55 sl |l ol
9 Vg bt 4 Gl slaglejle Slawls 5l (coto 232 5 (P59 5 (SN S P 0j9> 40 IS A (n
Ol )T YA NYD) (1,550 5 conde) el (6508 B X 1S ponal 5 ()15 40l 5 e g 5 L&voi Sl g dt 2L
oy 9 oz el )l g Lak o (5555 (1 I QBT (T 5 Sy eaimo i (35 4 amelz S (3805,
Scus, 8 g o ol en 4|y sable 5 08 ( Slows saxie sble Sou slacadled jo ol 3l plaie 5 jlise .l L]
Slr ot Chyin b by Slal g elaiz] OBl o jlee SRl oz Sloyzd ) o 0W ln ]y ool
ol €00 YY) San 5 Gy ) o aialed Selle g S Jlkd Say Ll 5l aS s sbas oS aalys ol o]

1 Lin & Sakuno


http://dx.doi.org/10.52547/jgs.23.70.3902
https://system.khu.ac.ir/jgs/article-1-3902-fa.html

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

[ DOI: 10.52547/jgs.23.70.3902 ]

FYY OhKad 9 §)5dle | G5 pgis 0 ]y plito I syl ygud 30 (29 510

04359 9 Sadlad plmil )0 0350 &8 Lae (G000 YO ali8l el Wl oo (o859 35 Tpe (278 g Sloml a5 wms e (LS
SIS Al 0939 LY (500 5 ol AYAF (1,508 5 soblogeme cagllie) 0gi asin ,o L Y [Slos
slolad gl (Sme & )lg golgiing ail i ol (G355 slalad g DUl 352 () )5 ansi 9 0l Slajlnl (n Seee
2 4295 b onlpls OTAY (503 5 (gm doms (559,99) 33,5 (0 el yerin T Y Ygomn ol nl 1928 5 (i3
Jome s wdbioe Sledol plaig et ln (22359 SlaLaS (ool Jleas ailpw saiaoLas Oledol (orpe e TV il
el 00335 alie (0l Solo crge 3SThe (nldr (g 0 (o s 0958 4 Az 55 (9 3 peo (nl el 8

315 52 oy 55 slogilly Slaied )b ojlpem a5 )ls wST alis cnl 5 g slaas ki 5| (S lsreas DB e
09 S B Sl b eleial 5 Slasl alojr Jol lacd )b wlli oo (6505 (lpoe 5 (edsinns a2 g5 sl oS
(oL SLe (5 o) 0iS oSS bigy 4 ool Il 1 e IS 4y 5wl e 0k 5 ool elazzl 3g0]
5 Olse g 3l nlply 0ad 20 st ()l s canl Jlo o ) OVAF el 5 (6,5 le op0 e
B o Caos 4 05790 5o b 5] ool b g anile 055 capdd Lo B Cel ayen 55 650 padyians
Sl @25k 516 el (G108 55T gie (sloyetS (6K 5 Ll plrear s)le g ohasle SLUl g iy
Olsieds ohaisle omizean ozl BT 525 o5 y5l50 5,0 5l gaien e 5 el 5 35 (5,850 5 slacad b s,
(OMNg,s 33,90 (23559 SLad sl sl (65, Shos=GS (531 a0l p el plis ol 0l St 598 3559 dad
s Slgls el

Ml @ ol Ban 5113555 Gl )5 egara b phw ;o a5 AVole myjs8 5 (ST sl
(B s pspie bl 2ol ged 10 el ange Capse 5 (S5 shyaliy Ol il B gla el
Jamle s anusi el S plsieas BB b onl by ol QBSE 5 651y el e oIS
GRS 0978 (3o Sl (2 reten al i 1357 5 Wilg LSl Dl (pl Leges oSl elatz] Ol ot slaany] 8
fadlioe 4% U5 byl Jlate 5l 65l 1l rlaw ;o (o559 slalad

G diliny 9 (551 (Sl

SR o0 )8

Elgil Cas s ey 5l ool g5 (—ay 5l Syle o o)l eolai ol ogms b g (Sl (5,5 L T e 60,8
Jlos 50 gl 5 (ygmniSO0 (A NTYAY ) col (5,0 g (g lol ( SeSnn ¢ Glo o ¢ gdilags 5l el alides slacIled
ooly plaisl (56 G 4y as wuls po S8 |y ol 6,8 Loyl clools ah,l ey (62,18 5l ool i, las VAYY
O3S Srbp cu b @l Sl gl Sl 50 0 e 555 5 ey 6l VA Jlw 53 9 Sle il o0
69y Sl soaadled s iaewl 00 )5 @l ol 6 )5 51y e 90 VAN L jo 3LSSs il o linlasls
2t 09331 polateds i sST ] Sy e y5als g0 g M (o) L B3| 50 Lol s o5 (e
0925 (YO VAN Ks)) siewe S pide L:::Q—l Sledld 5 s papre 50 p e dled ul den 0l o lislasls

coloyd ¢ F9Smn sl ¢, slaiIled glgil STy gz g0 adg ;0 el aS o] 5l el & le e 5l eolal
005 SR 31y S g s 54 Clans IS5l g Cnl (500 4z 4 ] aiile g (g0l e g Lael,
500S bl T ala 5 o awiSTyy s 8 30 4 4 5 (iolns o Lol 51 Sy 5o 5 Sl i

Ve YN (S0 5 cogo o) it LIS 5 ilaie bLi )| Sy gl,lo lojlsl a1 5 Comp

2 Land Use


http://dx.doi.org/10.52547/jgs.23.70.3902
https://system.khu.ac.ir/jgs/article-1-3902-fa.html

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

[ DOI: 10.52547/jgs.23.70.3902 ]

1FF Gliwoj VD o loss o, lgs 9 Conew Sl (2 LS/t pgle 50,0, 0 Olidini 4 i Yy

=309 68
bz S oo SIS (5555 slaluas jo el Glul slaolligSw o (eloizl sLad jl slags o) slalad
wad,ls

bl sl Comaz 151500 g Glojen jea> ()

b g3 9 )5 sl e ol i g cld BBl (),35 (F

0y 4 0y olbls | (Y

serez §og S s ob))s el § Sl plwl (Y

el nlo s aias (8 golny 5 (Hlib (g7 s 5 (ool e Sl slacdles o059 slalad ;o

TR0 o500 5 (Blw) Yo (gorlae) W)ls (6, Kaiar 55 (o555 Sloge) 9 balad wnlei oo 59 m Slol e 0

339 SLaLAS axwgi pg3
03 slacald g ansls pals oL (S > (Slewa 5 (o))9 Sudled gl ($3905S5 (5 S b (9l Sl st 5
(55 he EMSLie g5 By (sl 45 sl a8l al33l p0 pe (o g Sl ylassl o6 KB 1 o Sl Sy, slo,Lid g
QYA (o g (s3led) el (00559 slalad Col g anuwgi b b5, aclil cOlaladl oy s 51 (S

b 259 5 (P Gl 0gmaS sl (cagoe Sun b 5 eloizl polans o)) )3 Jalse (n ponlio 51 (S0 (8555
& ke Wlgs o5 a3l oo y35 (95T (sl SIS o (o ot 3l cilidie 3blia Cmaz (Sl 4 g
1S Cnax il 03,5 oo blex s 53 (o g Culix ades Slge 4 il 5 5,55 eloix! sla Sl
(09 Slalad b Comex (39 conlbial) 23 ol slajls @8, sl 457 5525 gz 095 Coman (Il (oguasas
Bl eeld DBl (3505 » g (NS slp iliion $902 ) S GB)r9 LS Arwgs slp (Jgol (s5540l 0 o3
O Sleb (YL OTAY (Ol g Lain)) 005 o0 (bl lag] 528 b g (5559 labiad anng g el & 5l
Joly (259 457103 )5 0 (79) 9 (e (K 4 e 128 5 (S slaan e Sl s 4 plaig e
1S ol p Rl (555 slaliad g 8150 ans b ol cnl el 831 (s (e 20 6l (ole 5 (it
s o jhaezs 5o Wil Glaig e Cozylr o plles Cumazr (pailols cg 0 sl angs Slo 255 (5 y97me
YA 508 5 5588) Canl

@ o
5 52 o9 Sl w10 D 5Ll sl (LI ony (nlHseds 05 joeds Lis ;0 VAL ams ;o B 0 ol
).Q_..u oJ.:‘ a8 (\Yc\;‘ s@Lu:_..u 9 (5~.:L..C) do;‘fﬁ 149+ a0 LY cd.:‘ u.:‘ ).:ch.a.c &)‘J Lol ‘(\YA AR ‘VOT?“’S)
10 Sy 20,8 oolaul ] ;| Olgi oo a5 015 0929 )6 Sy gle Jily o)lgen a5 Cl 009y Lo (] 5 B>
@ b o a4 opl 5l Ll elesls Comnl bayg a8 Sl g Su,b 6T a4 eST aimj™as o 5 oDl Yoo ¥ Jlw
5 99555 08 Olslo)) Cd)5 S 5y po ol Lailed b D 50 plsie e iinla Togd ax gl o0 650 S b
Y K5

(S s> ol Jiwe B e-d ol b gl Salins ;o LIS o g 0l 6l S B> s
1y 055 B sla Jrmily 200 a5 (0 Sl 0l &y 9, Gl b sl oo 5 (So5eleiSS pale slacs gy
‘;..b)ﬁ 9 SR ‘(SQJ& ‘_;lsbu.»_‘!).lo )| oolaz_ul 44).[0[} ul.».A.AJO‘ ..\;9).@‘_»)& ‘)'et—""’ U"‘ B ] k_';i&)gd’"’ 9 L;..Q)B
2,8 Sleas g YIS adgi co o)) U0 sl 55 5000 (2,8 Sladss 0 (M5 sl s page () j0 010 095
Sl pgaie o 0 VYA coudl ) o] o Ol mas CUBS 5 0 a5 W05 0 18 LLS 1 o slacuJled b

3 Trip & Romein


http://dx.doi.org/10.52547/jgs.23.70.3902
https://system.khu.ac.ir/jgs/article-1-3902-fa.html

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

[ DOI: 10.52547/jgs.23.70.3902 ]

FYYW O 9 §9dle | G35 pguis 3 pudly phiio I gyl peids 43 (529 S0

5 Sud b K08 paghe i dill (Lt peg, IS sl sn ladaol; W,0B A aii s ale S (B
O 5| ol 50 (OVFY YA (K00 5 Gl i3 (b)) 0 o a5 DU Sl wloyr i p 0 Ul
b U (slo e oot ool €555 18 5 50 18 55 ol (sl 5 60l 8 B ot 4 bsnye
3 520 lacalled (SSim 5l B i 4 e o e 1 el 03,95 iz %0 etlie o

XA TEd) s slacls

a3 Fas 4 g il | <a|“‘_,|5;...=a.z~_§_‘..b_,§ i TR O T SPLY I |

ot gt | gl B = e e Sl ks Ol ki mans e e Olga sl et

| dohet aile | glls— dSe el gl — wbs e A el D e - e s gl e Ll O

(T dads®) T 53 Kap 3 35 30 g B b sloSg (1) S

(313 oS S5 0 S0aSs b gl ) sSTE d s g g BN anlllan o a5 WIS o oLl (Y <) Iy 58
A7) S5 | ol

a5 9il 5k Gl (slacaesd ) o se 09,5 ln O sl e 4z 52 9 0Bl Sy 5 S5 )5 b 4z e
55 1o ilihe slacaragd gl 45 |, Mo (650 sl e (sl bl anlss 392g )] 10 (6 i oS 5 i g5
et 45 5 el 5 5 e ety L g U gni e s o T ol blhe 5 Elac ol
a1 B ails 5 (55508 dmins )k (slacs 3Lt 0925 |lae azmis axel> )0 35250 (sloog S ) £415 150 95
YR e g5l ) wils oo i

|
A\fT¥) - 5 .
STV far -
_r__)' pre ea—— é)l} FR
= ‘)'5_, —~— &
el ah at o e T, T el v
Ll i
: ":'«LJ....K.‘ S5 =% !J}.db\:__' h| —— . ~§ iJM — B==0=
S5 o J .
Nt VL RTRE

(Yorb 205 05) G5 ey (5o (sl 9 Baa (V) S

395050 o 4 (S5 drwgs 50 oS e Jalge 9 (6 et (SLAS 03150 S 1ss S SLLed el l iS5k
Ol Slasguas (Ko Cannl y el 0393 b g (g 1ol Slolio g (5,00 sl aSands 15,0 ol Slads 4y a5 day 5l
Ll dimsge ¢yl ol (oo 18 35 1a3 5 i S oo AT sl Coren] Bl golaidl dxngs o aigK> aSiyl g
S b ooy )5 cnl )1 50 45 9500 bogrye (64 Slatdl axg 4 Glilmizen (S 5 oy byl 4 pSaL,S

(Yoo ¥ (S PIS) 09 g0 g i)l 295 (g0lai8l Ll 51 Slacodds i oS | > il co oS 5l
Dpee YUl ol S5 ceas a5 e laicas (86 maie b aS cewl job ol 3 i o] (VYRS

4 Coletta
5 Clark


http://dx.doi.org/10.52547/jgs.23.70.3902
https://system.khu.ac.ir/jgs/article-1-3902-fa.html

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

[ DOI: 10.52547/jgs.23.70.3902 ]

IFo¥ lios VB oylass o)l 3 oy Jlov (2 bz ol 60,50) 18 oliiini i Fy¥

M Slab 4y > i oyl jo Lol il oo o 515 5 lodsle ps did g0 4y gl LS aB3S 0 S oSG
25 G515 ey 6915 A aba 0 50 il o 5 (e puate A (SiSel 00,0 g oo el B 50d 5
St Shl sl pol> o y0 s 50 5 (Sao b Plaw 5 solaidl (eloiz] Plus (oo Blans o5 0 o e 09>
1508 5 91555 08 DBl ) WS ()l le i (650 g (S Sladins p3 b gt aSlid B b oy
ALY

(e sl g B do gt SIS Bliee b)) sl (BB (crmghy 10 (Vo) (60 )l anes cal yo
2ol 5 Gtalul 5 6l Sy gl 4t Lol g Jlasl (B3l ilog e 540 oslr 5 (T3 18935 gty 4l
ObS wly o ol 41" DB 4" al w05 SUS (Y210) 6,0 iomed ol 00l 51,3 05T 050 1, b gt
5 bl slahy) sl sl ol 65lnl 5 65t (S5 0)lol g dnwgs j3 B 1S (6l Sl SlpS 18 D 00
Sloy5-2S 55 53 il 5 Sslsi | aladined 5 59,50 SlatRghy ploil b OLS enisi (545 3Ll
Ol osi i S oo el | Lol 5 (alolids | (s BB Ca e sl inyse 5 e Il 5 Sleladl iilisee
a1y @laghy, Olgs 455z 59,5 Siyaeln g dio il B (5 0 Jlue 4 (35105 50 ol o0 45K wa3 oo
e 5 00 ools 70 OLS ol o

osar glib gladisS 5 yms 5l ooliul b pdye S lie gy Cas sl (VWAF) 25 codle 5 gl ]
B e 4l oy " Glgie b slallie ;0 (VWAF) Gl es 5 gwmme 53 ol pl o aiiSloy 05 b j0 DB e
Oig el (ls B 55 50 poles glajeed o iyt silatals Gl " o yaelin o eslital Sy,
ST 4 b g b s ,ael p s ol 3l jo CoBNS slbwl vpe polie SIS (5l 5 6 lone slalad ool
Sleslatwl b megh cpl aiS ol lag s S 51 (6 iSlas solaiwl (gl p 1) de) (65510 puiz Sloul L aS” alily
Gye slaaisad (yme a1 635 5 Ol b5 03105 B s i addllae a4 B oog o] ki sheosi (B,
2 OTA) a5 (lgy sl aisls )92 50 ka5 cpl plonil sl o)l Sl 4 Coled yo 5 aBloy Sl
e G 4 az5 b7 aojge (5 0,800, b M b Olyieas G0 kS S REE Ol o Ol b sl
A S asls (o JUs 4 lag ]y (Kb slasdl ofigas g bl @ azgi g3l g ounl ez 5o BB slo s
sladenily Jdo 1) Gl b 5,00l 9 Wlosgs slatdl o (Sand Jule SG plgreas laojge (A8 oy b
I Sy (IS (S tJeld (el an jolaie (pl gl aS Wlowy 5 sasie Slaojee 3929 5 (Km0 S et
el Glie b ogs alis )3 ((ITAY) (g 5 g3lod 30,5 (993 (laalinsyy B o 1) Laojge aline (S5 s
bl e s o bl 2lad a555 655 4 29 L 55T 50 (ol 4y o yiass 0958 )1 9 (o059 S Lol ald
sl azgi b (8559 35150 a4 (o yid 0525 23yl 5 (55505 Sl (2l el 4 T(Oledol 543 15390 ised)
oo @Sed Jelow sladae Sl oslinal b g raisley pledol ot (b)) glaased mhaw )3 lagl olad @y
s W59 ©)poles osls Julowi 4y (o515 oo 5 glige (alh ilues (n 5005 (50l (AP ld (gunalils
ORb g ted Ploe aiZaglgl 9 S0 Ca 50 (B9 Glpde g S Glpsaelin 4 Wl se Ghagh nl 5l Jel>
13 (VFAR) o ya g o155 contd o gl (oo e 3] (o 55 ples SbLE SaS MSe ) 23, 6l olo e,
Bl Geizred 9 (et Gl o el )3 (289 Sbaes )8 Al Tl oo I b j8 (2559 6525 A5ST 9590
Sleslatul b aslsl jo ol s gmmolidyg Jow 5l oolainl b Coman o515 a5 az g5 b 3blio gmhaw o 35100 ol (395
Ol Cobae 4 a2 L (22555 slas )5 JS 5 eondia r hs)) (23555 Slas )l 2ldd @8 oSl Glige Joe
22 N5 e Jalge oz &2 il e 3590 5 095 Bain po (VFe o) pulie 5 ikl ab osonin lags )18
ORI B b 4 )l b Gy sl bole 0o Freen 31 L gl Sl 5 65l e B 0 (6 BT
5 ode 35T Lial3al ool glaculas g4 sl 0nd Byme S slaclad iyl 5 Laasie Sladl gy
2y S)ge 55ael sl 5l T gl o a8 el Lolse S0 51 (555l 5 0


http://dx.doi.org/10.52547/jgs.23.70.3902
https://system.khu.ac.ir/jgs/article-1-3902-fa.html

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

[ DOI: 10.52547/jgs.23.70.3902 ]

YD OhKad 9 §)5dle | G5 pgis 0 ]y plito I syl ygud 30 (29 510

> (P gleo « Suj CodeS (DB laslasinl (3> (3355 slocdlo ) p Joide 19U 3 08 slal
5 ol yew) o Slallas e (Ve o F (O Ll) cwl ooi (5,135 (698 (Ko ,8 Sl o (> W90 (3>
5 clin oo yiws 4 2 a5 W18 0ST el cpl o (VY (1,800 5 > V2 VY (500 g oo V2V Y ()]0
G hlod poye Wil 4y S92g laS )Ly 5 LeolSlt )5 (03,5 Slagre) ekl (B))5 Lpgate sl 4 2,
(VAN Y e g ldla oY1) 7S 5 Dol Slallas yiomad ais oo L 095 5 oy cudlad plil sl p
ol Lol s g (5,9 DUl gol58l slo ylis (Ve +2) V)18 g oallS g (Vo Vo) AeaSnng ) g (o yiola
9 99 (S Cadled o (g iy o8 L el Wi oo 6 0d los S plw b oo (nl e (5)lsz e 5 ST
N gy 5 Shogs (YY 9 YV YA (1,500 g cowdl o) 00,5 o dralz ol 8l s o Fui; cols, ialiél el
wlos S Gl DD 9 Dl g yiwon ) (Mallin sbass 5o )85 59 Codse 5o Jolse 5 (Se (V2 +9)
Sl atls (s gl (smlhar laig et a5 Wil w8l bl o slaisSar Wl (35,5 GSLl jskaie (e
5 Stz Slalllas & Glgs oo arne) nl )3 Cizen (OTAY (0103 g (e s (559,95 A TAA (G103 5 (592))
5 i S OTAY) esll 5 lis 005 <OTAT) i ¥+ 10) 5 § mr S S L1TAF) o] K
.x.SL =35 B L e Sbole 5 cemlio ajer 4 aS 50,5 o)Ll (VWWA) (6 el Sladas (AYAY) S
ailos S

T D)
ST lelid Caz srhaiie S pgons 5 (ialony B9y 4 4T S ko - i ogi lagid g 5l Sl ey
bl 3550 5k Gl e U5 (T (S0 5508 003, plomil D 0 0 el Sase 515l s )0 (5505 6
a4 ol 5 slasluliS Slalllas :ledbl (s glaem (g, 5145 09 V¥R 35b 5 olel Sl g,0d8 i 51 5 o5k
ool 0391 dalidin 5 Shoe Slaalie g a>las abl ol yan

ool 4 axgi S 3 08 D Al p b b eed Ty old pejar wdlioe b yeld (asls (bl B 50 olad
CAz 5 Cubge o DI kb lysn ln [ oS Glalad 5 oS (o) 8ledn DUl Mg oS L 5
aST goito g dasto slaasli g b Jolus b ol g slawinl (g,5l8 (aslis aw g Conilo oo 59,20 |, lay]

(1) Jgoz 05 o
log yold o )lom 5yl 51 @IS el Lo 23 LS (1) Jgux
b as L asgozxo 1 5 bl sloasls
s 5 ple o JULE! e sl aylo oo o 5 dils I
Fr il 3L s sl5 Al 92
O3l Gleotgy 2L (5l Jolus g el

el 5525 B et olad 5 iz A 5 ol 55 1 K 5 555 el slad b o5 605 5T

2Rl aslul g o sy a,ul; b aslo oo ] (ganlidon p a5 Aol oo 65T 10 g (5,5L8 wolaxwl slal b o
a5l Bioms dolidis yy -l 00 438 0 00 5 < VO 51 5V ELis S Glall g 1o (galiamgay asliin  ans P o 0L
RN PSRN TR ST INFR P S SUSIR STRESIR JPRCT JNNIIL STRICR D RV

Jsoz 55 4 4s5 YY) ggeme 10 5 (0550 5 ke Y L 3115 9650 5 Laa V L (bls,l .0 g8 7 g Lo

6 Pamela et.al
7 Halman et.al
8 Humphreys and Rueski
9 Cleland et.al
10 Bohlke and Robinson


http://dx.doi.org/10.52547/jgs.23.70.3902
https://system.khu.ac.ir/jgs/article-1-3902-fa.html

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

[ DOI: 10.52547/jgs.23.70.3902 ]

1FF Gliwoj VD o loss o, lgs 9 Conew Sl (2 LS/t pgle 50,0, 0 Olidini 4 i fys

25 Fer o diedan Oogods g (0 L 0 g0l dhwgie Y oS Y (oS Hlews V) 235,10 5,80 ebde L oY)
o 9 N0,5 &g B jea (D59 (SLl o phate jobay 3T Jle So 0 oS 6ol el ()9 Ol e e
s b olgy o Q] s j0 sladiges 5l Bolat 5 )lel (saises ylgicds o dnlidw n YAT (5 5]a0z
Ole 5 90l (5))9 Cupae aslul g llo 5 (A555 JS o)l ol 5185 A Lawg dslitin (25 5 5552
bl 5 #Loe,S ST oo Ui, csoml ol Julow 5l ooliul b js asbins p (olazel cobld) twps b oL
sloaisl, Juloigey 2 (gl 0,5 Jols liebl aliion  (Glaulines,;>) slal adS” sl ((F Jsoz) (oS5
o3l ¢ Siwor il o 5 O905) ‘Lg.x..,l; ole Julow yda blaoul g acoss ool sloygesl 5l oolanwl b g
97 by 9550, SeS 4V (Si Slaye Bl (B9, b 5 b3l S¥lae (53l 5l e sogtite Joo (310 5 5]
Jloib @38 sl yome (ullsS labpdistay G5z il ol (1) ldligy Slonsl 5 ol )bl 58l 5 L
e 3yl e 5l oile B 5 (o835 GlS SRSTy Al anli b o) 5 g (ot ell 5 w5l 1) baosls

Sl 5]y e de &S £ slel L I

axdlland 90 ailaio Caxdgo

5558 o 5 Ghssle sl (slo o (p Slanez 9 (3 S5 5l (S eolpl Jle yo Ghassle (bl 385 5l
Blod 51l oy gdly Sl pye aids Y8 g az )0 VF o 5,5 Jobo aids YV g a0 OF Capnbgo 10 45 o
Sloeand g g a8 )5 )18 (55l Gl 0 glaSler ailaie ;5 5 haile Gbs Cg j0 0t (nl b Coxse
5 7 VAL Shil slal o gl 51 e iyl 005 oo spiie £l o5 sl jsaloas 5 laosS 4 o (08 w52z 5 29z
Sl g 009 Jlod 4 Cgiz 5l ted (oagee ud 0Blon SieghS Y plhaisle sl Jolu B ol cobae DS
(F) UK OFAY )b wijle jslie cymmsiige syl gole b Slalllas) ol oo

e 5090 0o 00

01020 30 40 60
o —— —lometers

£

3 z
. 8
S
&)

z

z 051 20 30 4 B
Bl o om0 aw s mo - — — ometers £

WO0E WOvE

(¥R (005,155 105 lo) (55l poeds (o3 Lidl yor CnBgo aiadis (V) Ui

Solw e 53 ()3 slalad
OWie 5 (5,250 utle dr (Smnly D9800 (reb Slacedlad I laig et (0l 90 s oo 0 (S
oS Sl 03 Ao l 4y (2555l sl Qs S Cnlple sosle gl 5o (S5 slasly I g et (S
F S ol st i (moglajlw 9,5 (oo St (6 0—b sladgreS g lasls 5l a5 (o eb B39 Sl

11. Partial Least Squares
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13. Internal Consistentcy
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