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Introduction

To successfully provide and distribute agricultural services throughout the supply chain and enhance
efficiency in this sector, selecting the right locations for service centers is a crucial and complex challenge. One
of the ways to develop rice mechanization infrastructure is to establish rice seedling banks. A rice seedling bank
is a specialized facility dedicated to the large-scale industrial production of rice seedlings, utilizing seedling trays
to optimiz space, resources, and labor. The primary aim of this research is to identify the most suitable location
for establishing a rice seed bank by employing multiple-criteria decision-making (MCDM) methods.

Materials and Methods

The present research was conducted in Fuman County, Guilan Province, Iran. The main objective of
identifying a location for the seedling bank in the studied area is to minimize transportation costs for the seedling
trays while selecting a site with the greatest potential for successfully establishing the seedling bank. To achieve
this, we analyzed the location criteria for the seedling bank at the district level during the early stages of the
research. The selection criteria for identifying a suitable district include several factors, such as the number of
farmers, land leveling, area under cultivation, the number of agricultural machines, the level of mechanized
transplanting and harvesting, and the number of seed banks in each district. Subsequently, the best village in the
district, chosen in the prior step, was evaluated using several key criteria: total cultivated area, number of
farmers, cultivated area per farmer, and total distance from other villages within the district. Shannon's entropy
method was employed to estimate the weight and rank for the location criteria in both stages. The districts were
ranked using the Fuzzy VIKOR method, while the TOPSIS method was used to prioritize villages within the
selected district.

Results and Discussion

According to the results of the Fuzzy VIKOR method, among the five studied districts in Fuman County,
Lulaman rural district stands out as the best location for establishing a seedling bank. Furthermore, based on the
results obtained from the TOPSIS method, Khoshknudhan-e Bala village is identified as the most favorable site
for establishing a seedling bank within the Lulaman district, among the fifteen alternatives considered. The
VIKOR model excels in ranking alternatives due to its ability to generate ideal positive and negative maps,
making it particularly well-suited for location and spatial analysis. By utilizing this model, we can assess not
only the locations themselves but also evaluate how each alternative measures up against both positive and
negative ideals. In contrast, other models lack this capability, as they merely identify the optimal location
without providing a comprehensive understanding of each alternative's standing.
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Conclusion

The purpose of this research is to provide a suitable algorithm for locating a seedling bank in Fuman County.
Given the numerous influencing factors and available options, the integration of the VIKOR MCDM model with
fuzzy numbers to identify the most suitable district, followed by the TOPSIS MCDM model to determine the
best village, yielded promising results. The findings indicate that several factors play a crucial role in identifying
the optimal location for the seedling bank. However, integrating all these elements through traditional
methods—such as manual map analysis—proves impractical due to the sheer volume of data involved.
Furthermore, neglecting these factors in site selection leads to substantial waste of material resources, energy,
and environmental resources. Overall, the results of the Fuzzy VIKOR analysis revealed that Khoshknudhan-e
Bala village in the Lulaman district is the best option for establishing a seedling bank in Fuman County.

Keywords: Fuzzy VIKOR, Geographical Information System, Rice Seedling Bank Location, Shannon
Entropy, TOPSIS



B

IS i pan]

Si9les b iilo 4 pid
https://jame.um.ac.ir

A

;vv-a; _5}:: Jlas
=9 oo MY Ol of oyl N Ul

geUH N 650 (oS F Sl Sl eslatul b g p LS L o0 By, an s

Y.:L:T ij .y Q-‘-ﬁ-ﬂ ‘»:zs\ 4&} g;'ﬁjf

VEY/FIN el fo,b
VYA 1l o,

2SS

ol .3, daled K5 l5,0liS p 1) doye Loy ol dobdl . lodgy dalse ()5, (sladis s yiulisl bojlaan l550lis sl slo Jlw b
9 52 l) Jomame (nl Mg5 la B p e )3 (core G Sl o0 @ Mg ]S 53 (el ilSe drg g (5515 g 8 L (el ]
Oy GAS Gl @l 5l (agd i e 3 @ Lis SO dbml sl plesls & ol adlllas il ansly caelyj (Sloj g (oalll slacydgas

B oolaioldyge c)lze (pdin jelaie Cpds Cawl ain by oLdlas SleMbl Gl jl oolitnl b g6 cely yoml 55180 poo sl ;I (S
501050 3as5 L5 S ol (sl yloms < pslislinlye 05 48,5 0500 (9L 95T 2 3l Al 5o o yially (@309 el B S
2 b Lol Lajlse (g 9 590509 51 U9y @ (098 (o sped Slaliadd (3045) (e 935S S ) 45y (p pVL (3] udans o
Oliwdd &8 2l LS (656 15K Julow ol .8 )5 148 duslie 5 obj)l y0 (ol oo SeS 4 coxiin b (3 g g0 (slaling) cdold]

e pagd e )3 L5 SO il (gl s 5 liadd (3500 i iy Y (laosicKis slis 5 ol

S 565 i SOb b Ko ¢ bl iz OleMbl dilobus ¢ a5 ¢ g5l u_;”:ﬂ 1sls slaojly

Candg dgup bl asly o cely; Sloj g conldl (slacadgiame
2 Cute lby Sl g 0 (38l (35l iems g (g0l
Sl 00 CulS g (pgmljlSn drg oo gl 3l g 13k
03,5 el 19SS VYVE Lo 5l g5 ygml 35S0 345 oo 03 poud
L3l gl lo (b Lol il (oobj eyl Ll o 2z 0
el 03903 d3yo05 |y gy ) g yuwo ol plonl (gla (6540l y
B JialS 1 0gMe g 0jlSe Mg g gmlilie (1S
godby jialS )y Joame ol ddg (g)ladd (g dsa oy
el 4wl cpl aldl el aliusg, Gl S8 59y ) g Jee
slacsluy; dwy sla)Saly 5l S a2y o iolj8l
SOl .l gy Lis Sl Ll g6 oS gaunl 35150
9 UGN dlas 1 oslatwl b a8 398 0 sMbl SIS0 4 g0y (sl
AR (oW J>1) P s (S0 Ja.]y o8 dgdone )15 S9
GJ_A> A.A_».va ~ 05M_C o..\..w.\.Jy A RARRM 1)].5 &g CJ""‘” Pl ‘)
5 A ol JBlis Gpmo b g o3 slon 5 <l 65 o I (g)le
oo dnug Sl (S Cogro SialS 255 00 g (655l
obler nlae jl cslon g 03,8 Juass Hlidl gl was i

.

LY RY-T

(og—ardy g e dlge ol Lold Liulidl 5 Curer My L

ol oy 9 s3Laidl sl iz s G 1 5950 o
Y dle 5l 6ol 00 8509l 25w ) Gl goy 2o
S g5ysliS e Co ol ) gl pbsl o 4
.(Motamed & Kavoosi Kalashami, 2018) .l oais Jgone
o (i ($5ygliS ko pe Sl jome (bl by I gl il
airp g e glej Gro b (e CutS Cusl (ke (69l
«85y9LisS” (eolaidl adls g delpy ioli8l jolaiedy gy w3l .l
05485 LS & plea bl 5l gyl 3 (65,9l (gl jilSe
g e g WP B ) (gl il dang g ()18 Cul
5 Sepliwl Jomame cpl W by e p e )3 (oo i

(oM o5l (g5)5liS pote oS uimpmwgn (wdino 09,5 Lokl =)
Ql).ﬂ WKy

ol8iily ¢ gy9luiS pole 0uSisly ¢ pliwg) drwg b)) wlid )5 (goomitily =¥
Ol)i‘ Wy ‘O)’LS

(Email: zanganeh@guilan.ac.ir s gtune o g3 — %)
4. https://doi.org/10.22067/jam.2023.83155.1175


mailto:zanganeh@guilan.ac.ir
https://doi.org/10.22067/jam.2023.83155.1175
https://orcid.org/0000-0002-6510-2396
https://jame.um.ac.ir/

VY ylimno ) F 0 ko OF ol ¢(65)9bisS sbaopmilo 4 o §

Bls S sl (msbio 29, 53-Sa5 w801 (YOON, 1981
I, {Amin nayeri & Peyvastehgar, 2020) couwl oL Ko
ot ban S bl 1) byadls | pliS e cueal oS5l
odlazul 11 .l 03,55 a8l 23 y59 slp sel,I8 (663U Lol 03
ey (shudy sl y9Ss 9 (23059 Sl S 5 S

(Mansouri & Bagheri, 2015) a5 sales golozel b6 pols

§aia3 diactag

slagingin  Ohges Lol lp giuas) slagby,
L;)Lg.)’ Olalas uLm ‘_')_;.l 0 .>)|3 ‘531.3.)‘ &g U_'JLJUQA 0)9> Oil
OhlbSen 5 (i Kilody 000 el 9, 1 &S 8L e
Lzl gl 245 g} ,o (Safari, Faghih, & Fathi, 2012)
Lol 50,8 0dlit ol (56 upmal g, 51 Mg e S0
538 e Oy s bl o ]y Jelge cnl 51 S e s
B9y SIS A g el e S5l ey e
ol oL il 5 s Lol aigy 5K (656 — s
Wu, Zhang, Xu, & ) oes 0 el Culy 59y Slggid winms
Uil 13 2Us,S sl Lyl 53 55 ey olSiuy] ¢ (Li, 2018
labs, 5 65ls daie pleol I (Ayyildiz & Taksin, 2022)
ol 005 45,5 0,00 TOPSIS 5 VIKOR (¢ 15 pascs

S sl sy lilis oMbl sbly ¢854,
5 Slabl .l 03,5 d o) ol o lidss 4y SLls S8
Babajani, Kalantari, Rezvanfar, & Shabanali ) :|,LSex
glio sl )3 5o oo Jolse caslio 063 jl s xS0y L
5313 558 (y 390 1y olitile ST il (plusgy (2l 5> (s
glie w4 baye slogasld cp gae bl Giogh ol
3 (i s jlosliil Ly Lol (g w9 38 (el o090
Acwbre yliwl £l OV game (g9l mlio slaasly olpae
OleMbl piuww 02100l L LB > S5 (et ld S s b
il (LS 4 dbgsye (sldadias dps 4 e (GIS) Ll
W oLwLo)f uLu.ul c.bm 5 C.sL..o &9 L)”l

Sbsy 932 385 )5y SARAS) ey (el gy HUS 5
doj p oddpll sl iash cul b Ko Cladss  Jglice
2 alg e 60, Sas wlis S 4 Sless OMgus oL 8
P g 9 Gy Gl S 1B dglie 3)90 o slad )8
593 Libgi— 3 (Amin nayeri & Peyvastehgar, 2020)

16- MDS with the Ideal Point

SO sblie 53 5l el lSe Blanl dnngs gl )3 (65,9l
9 52 POr S IS )3 gy CudS ) gaw sl g L
YWY g adgs diops YYIY 30 (LS il 45 ol 5l YA
Anonymous, ) cewlls |y j5i8" 10 g0y culS i pdaw Juod
bl 9 sy 52 AY 5l i Allsys ol ol 55 (2017
(Anonymous, 2017) sl oo ()80 0 cdainn g 545 ol
Jsb 2 55l Class @ g (el ) Cudbge yolaiady
el ol 5> 2 Sl 4 (s 5 (55)9L8 el 025
1S o de |y ot 665 ol & )0 s K0 ]
Sl Sy, clio > sl (635510l g wre sl 9290
D)3 3929 (il Aline Sy slodly S sanad) sl oo
O B30 g i 085S e ((Bly (6> Jluwe | (il 1
Ol 4 a8 L8 358 )y Smeal 1) Jole b Ban S5
g 4Bubiix 6y pronal Bluwo (6,5 S )i 5050
Sies Yo are dadlinin 6y 8 paoual 3 Cawl 00 dadLiiis
Iy Cun o a5 cpl o)l D39 0l sl i 5l 43S (509450
o (DM) 6355 paaa 5 15 o Loyl e daw S 3
Wil o blize 3l g Bam jo Caglyl (ol 1 1 (lagesly L) Gl
J= sl olj slagby) S (e QL a5 pled (o
Lol cpyScdyynn 48 ) 3929 adlisiy (68 el Jluwo
Cilas gy (Sla (Sl qn oSl ¢ Ciliegs 1l a3 )Le
e ¢ i Alwgan Bis OIS s by, ¢ Lab g,
(SAW) (g5 ool ggezma gy ¢ s JUis g, o il
) oLl 5 Bis g, < inieS olhe dlasbe gee g
G calid ol p gancogsl Suss @ (ELECTRE) cousdly
S slhe Al cLaa sl (TOPSIS) Jloay) Jsol,
TLINMAP) camiis cald sl Jdos gl s gjyaeby
Hwang & ) Jleasy) aais Ly MDS 5 * 235,51 SAW i,

1- Decision Maker

2- Dominant

3- Conjunctive Method

4- Disjunctive Method

5- Lexicographic Method

6- Elimination by Aspects

7- Permutation Method

8- Linear Assignment Method

9- Simple Additive Weighting

10- Hierarchical Additive Weighting

11- Elimination and Choice Expressing Reality
12- Technique for Order Preference by Similarity to
Ideal Solution

13- Hierarchical Tradeoffs

14- Linear Programming Techniques for
Multidimensional Analysis of Preference

15- Interactive SAW Method



G U 58509631 (oS 5 il il ool b iy LS (UL (b 5o gy dnwgi LTz 3 (o295 9 4555

©y3l A yiand WS o dgame |y o 508 ¢ lanasiie il jlas
09y 2 295 Slamlio 1013 (cl s (5550 S Lt Ay, &S
§ S ygide o)lgan WSl LB |y ()52 3)90 £9:590 > AHP
Sheolawl 13 5yl Jid 4 Bave (gl 1) (slacudgioe Jos o
Aoy G diunly ol 8l cigliad &y oS gandd, sl sy sl
VAVE Jlos 5 ol (931 gy S e Iy g5t 2018
oLl pas Jlato aiS ks oyl b &l sr5 9 gl s
aS cul o] oy ol bl ol ol dtwgn Jlis! xije S g
3 oals ol ol sy (sl G polie ) (SaSTyy 4250
(Ji, Ma, Zhu, & Wang, 2020) cewl jl)55 5 (g i Caodl
e 039 300 Syle b Sl e dslome gl B9y
8 0dlatl 3590 0)lmediz (6 Sl sa) 5> bayline
dopai L (393 (g8l b (Sl (olul 2 gy ol 25 0
L g a8 e dsuilns |) (oS manad )3 oyl s Cponl 5
Sl AHP (3gy sile (95 Sluslis b ol 3l cugliad &y (5L
s Sl dslons sl GBS 65 54 Cadgioee 5
SBT3 syt Slgrw g sy 9 3,105 3529 (o) cnl )3 baylne
R BUCH

ol 0 bl (S sl (yagh (b o )3yl (oS
5 ) ol oy paslio o Casl ol ol Simghy Lol ua
909529 S35 gy SeaS 4y (i i )3 (5 (Sl
ol alllas jd 5 s g Wis SSb sbo) Can sl
ol 015pll ()il 9,5l Ly laylime (2305

b 59, 9 dlge
dadlasy ) go dllaie Giladifia

2 S Gl sba gl ol (Y JK8) g (les e
YOF 5 ) b s ytosdS YV aliols 53 45 cul ol Jlod
e S5 Lwarego (liw o & Jlod 1ol o5 (5 509kS
ol d s g o il Jlele o 5 (o] 4
sloojg> e a8 (o)) 5 b slagbinl) syl sloogS'ans,
4 5y g Sl o)l 5 (y008 (b 3> 350 iS5
e 31 (S g8 Gl pped 29 e 29320 Cdd (lias o
ol 039 I3l g Gl iy LS 50 (S bl adgl b yed
039 @ o ploghS VA Joleo (oo (sils pob Jb )3 3250 o
0 syl el Sl sl yd clac] pdau I 5o =Y gl 15 g
WY uL*ﬂ 9 oy (pidg) S (JKix Yy pb a4 ol
Gl Goboyo g Jaize waldl (glyl> 058 ol Liws,

e 3blie ) (Ko > (oisel Slolid lolSo glaiony
ANP Jue ¢ JB ) gpmaasite ;1o i Lajlas (03059
VIKOR s, 5 GIS jl okl Ly ypiomads 435, oolis_ul
00,8 ol 1y ol eylae dbol (sl jlacu sl (sla S
Gl 1) anas) Gl slaflyy 4 )0 g2y g (Sllllas
S 293 (e D9 Bblie gy <3 b il B oS
s Jaclsieds A58 sanCagly Iy Sloss 151y Sy
Gholipoor, Rahmati, & ) ,LSen 5 9y 8 Lidgiy am
WSl dler ) xS gy a5 5,5 0 Ll (Mozaffari, 2021
O e 1) 0938 il 3 L g gmsly] ey yae s p 5
M g S oyl wled e wlhisl gl cale gmio K6
gy il eolaiwl L Laesly ulos g ayjos aly J1)8 awyp )50
b Pl b 9 )5S0

olali8l lm ganas) lasy 15 b hie 5 S
SrStmemad pode 0jo> Clalllas jl g)lun ) Lo gy ol
Sl L8 Gl 5 (3L laassacme (6)55 D90 o odnlie
G35 (6 ysS ol i Sl sl by Ml 53l
Ot 2Ll Bucal ojlmedia Ly S (98 5l slassecs
2 ol phas g (128l 3856 (slaodld dgrg Ciyguo jd piSSls
395 o o3l doliiusyy g, 5l modly (g yglans (slp 4 (63,190
sla s, b L8 slaie 5815 o)l 5559 3800 glaodls b
A3l sl JLs & gy @l Wl e (g,

5 L8 Glie 3l L ol plSe 05 53 ()l lalllan
Sldes lyal aile ggite Glegdge b (xS proal slagsds,
Keykha, ) jleuls ool cg oglye sl oje 1o glye 554
oy olS axwgi (Fakhire, Roohani, & Behmanesh, 2020
Alikhah Asl, ) Jos)l Gl (M 350l 059> LS
slepimw Hlydwl (Moameri, Naseri, & Meftahi, 2021
ol 5 i il 3 s gy O JU et
2 oldise .Cal oads pbul (Mohammadi & Sobhani, 2022)
(Khosravi, Raeisi, Almodaresi, & Esteqglal, 2020) _iag3
Slodd Jred S o8 Gl 3168 5 9y 5k 2be Gl
Jie 3l gl b lSe (slaylne 4 (230359 (gl 255 o0 Cgune
&3 skt 5 GIS ) oslisasl Ly yuges 153,5 o3lisul AHP
o Ly 315 5 00,00 csay 1) ajlne (gl uslize (sloadis
| ol SlaolSe j5Sug sy 3 il L 5 008 il
Ol 3 eadplodl Cladod didy (o) p s 35 (sau4s)
SOl slaie 4 (lnl ) (plie JimgR 45 Aa3 o (LS Al
Nogys Se Sy &9 )8 sl 00t plosil g5 0 (gLt SO
AHP: (59) 33 ()90 990 b bas e plaasiis b ()5 3
4 (Stunly (piomed 9 485 )15 okl 3)90 Sllllae (S )3 &S


https://fa.wikipedia.org/wiki/%D8%AF%D8%B1%DB%8C%D8%A7%DB%8C_%D8%A2%D8%B2%D8%A7%D8%AF

VY ylimno ) F 0 ko OF ol ¢(65)9bisS sbaopmilo 4 o §

\_ Lulaman RoudPis‘h

Sardar Jangal | Gasht _

Gurab Pas

Astara

Talesh

Caspian Sea
Bandar-e Anzali Khomam
Rezvanshahr
Astaneh-ye Ashrafiyeh
Masal
Sowme'eh
Sara Langarud
Rasht Amlash
Fuman Lahijan
/m
Siahkal

Rudsar
Rudbar

4\:.]”49.))90 IRPREOY LS’L31)"> L«L&S?A -9 J&w
Fig.1. Geographical location of the studied area

T L S (bglse slaylae
uol_wl = S odalin Y dL-v) gﬂ:l) u.:l)u&n dl)’ LS'Q(’L‘M

By 50 L5 S Sy (b > Slgicgn (s30kn (slolon

Al e (3200 gl wyp 3j5—0 (sl junie e Conlo
2 5 jlume y 2 d bauge slaodh a4 wyiwd Kl yuisen
O 9 Byline (oo Cuenl (8L (61 51 )05 T b jlre Ol
(= ol ) b odlisel (9l 9,81 by | Sk slaylias
039 (eS8 Caps ol o dboald L ¥ JSS )0 48" w6500 00 500
09l (298] gy Al ye 93 50 bl (slajlas (145
230159 Obudd Gl gl jlxe caan ol dl> o 55 b odlitu!
bliwgy (230559 s e Jhme Sz pgd alsye )3 5 K5

.M)f )I)B Q.)LQ.«MJI.))?A

Ko Als > (sl s o ol g

9 'Glaal ol 09 b A iy, bls imei s 0 el bz, las
S Jte 15 L <l ylyitl jslaiod Jaisyse oSe | (sladaseiio
Bsios Lol sl Y S5 ool (MCDM) "o jlinois (b S
ooy L SOL oLl (Lol G o s |y
olsal g Lis slapuw J8 5 Jov abia ials dalllas;go
aahy Lo SOL Gl gly 1y slamianl oy yidy oS cwl Gl
hotSe lajlze (3uios olanl Uslie o jshaie oy il
Lo lze 4 Jo9_3)p laosls 4y Wy Egaoge diuky QKA
B o Sl & (ol jline sl ol o sl 5 (2l
Sy dialsss oslitel J Mas 1l 4l o3l (g yslges bl
oS 2jbee o e B o3l lie (ayp I e el
dLm.»l; as L;:LQ)LM Qg 0L yastde ]a.u).n é.:L.n woR )
Ol (65,98 sl lojls SleMb] sl 3 oyl b e po

1- Objectives
2- Attributes
3- Multi-Criteria Decision Making (MCDM)



G U 58509631 (oS 5 il il ool b iy LS (UL (b 5o gy dnwgi LTz 3 (o295 9 4555

-

L sl e
Examining criteria that have the ability to collect data

eeereaeseseaeaessaseseeeeesseesesesemeteseseseseassssassasasarns

\ R .
l. .-
: 3o 00la (5 gl ey codld &5 ol L .

HolSe glajlne Sy oL by glassls ol anx

i Lk Sl 40 40 5550 ol yLore et
& PO 90 5130 RIS L Collect data related to each criteria

Determining the effective criteria in the location
of Rice Seedling Bank

19551 Uhoy 3l ooliil L gy Lid STl (ol e (sl Lns g dumslxo
RE
Calculating the weight of rice seedling bank location criteria
H using the Shannon Entropy method

-
hS

24 basyo glodld g oud duwlons il 1Sa sliyLxo y5g 1 eoliul "
Olids
Using the weight of the calculated location criteria and data
related to each district

el b anlllas 890 cogue sl liwas gudsad,
Fuzzy-VIKOR s, 3l
Ranking of villages using the Fuzzy-VIKOR
method

oyl (gudzad'y
Ranking of the Districts

ool (591 e g Labiug; 50 Lis b (ol 5 slasline (puns
Determining the criteria for locating seedling bank in villages and
collecting data

P
/ g R
T

o

: Shannon Entropy s, 3l eslaiw! b ba,Las oje duwlxe '
Calculating the weights of criteria using the Shannon Entropy H
gy 3l ool b odiiie (s (slaliwg ) (5uiuad) H method
TOPSIS |:>
Ranking of selectc;(ll ;fll(l)?iges using TOPSIS TOPSIS i, 4 s b oty i,
; Ranking of villages using TOPSIS method
Fig.2. The main steps of the research
B L Sk phlKe o jlne
(Location selection criteria of rice seedling bank)
) Wb | e .
mosise |7 T ojlle L gaw | | (g0 .')?')CJM G gl
s (Kl )f Oy Ol CULT‘M )bd Ol yo 3|
. 0.0 ’
(Mechanized seedling (Mechanized (No. of asrel; g]\‘/z;ech | (II__and
harvest area ' pank in each | transplant | Agricultural district eveling area
in each district) area of each | | Machinery istrict) of each
district) district) in each district)
district)
Fig.3. location criteria of the rice seedling bank
don dwbre (gl 0p3d (glad jader a5 o)) (8L g d9d e ol 093l (29887 gy b Lajlans ()9 daeslans

ol 40 bg e Sllxs sl p5Y oliabl pis (gl ls SleMbl
Shakouri, Nabaee, & )cwlos b odyl a bl > 39,

Wl sdalccimndy SleMbl ()65 ogrie 5| eld ag,5]
Pi gj§ dhmogts a8 lisabol pae (65 Sojluil (sl o oS o



VoY b oF o 5lois VF ol (g 559LiS (Wb yiilo 4y pis €

2] o Cawddy () alasly 1 oolitul b jlae pa 59 ¢ yuns

by o)
w; = bi
! ?:1 dj

b dpwle LS SSL ol Ke slajlime (59 o5 s

Fuzzy-VIKOR i g, 3 suldi b Laglicuay (gaiadal
S Sl Jluo (HBl5 ()deby p (e & B9y o
S92y Cde do oy Srenal & alpd 5 am3 0 )5 L)
Ao 1y 2g8 s i Al od ]y aBlie lo s ls
slr Fhe Sl Dlpie Slgce Ghg) ol S Sl (6 S e
Shemshadi, Shirazi, Toreihi, & ) 555 zylas (5 )5 promas
isady (gl oalawlyyge Sy (sla e (Tarokh, 2011
Y Jois jo e (g5l el d dn g b cdalllae oyl o laa 35
g e 6l e Jolee Cogie wlg o ¥ S 55 cilondica x5

Cowl 0 5

:(Aliakbarisani, 2014

Ey= —kZ[Pi,- x In(Py;)] vj (V)

:Cj N as
ol saddpuls (V) dasly 1 oolazl

Z..
Py=gi - Vi (v)
=11
k= ! A
"~ In(n) )

dj 45§ jasls gl Laoaly Bl ool an d |y lsebsl pas

a5 Lire o GleMbl 5l oo dn &S WS o lo g oo 040l
= ol D990 (6 S remal (gly Gl 0ad il ] ey
Al (F) adayly bbwgy Hlade ol )b 2459 cleMbl judas

P9 s
dj=1-E Vj ()

Lis L sl (a4 gl (L5 slopiie =) Jgi
Table 1- Linguistic variables for ranking the locations of seedling bank
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Fig.4. Membership functions for ranking the locations of seedling bank
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Table 2- Description and weight of the criteria for ranking the districts

S 09 shre Canle e o 0)lowd
Critera weight  Criteria type Criteria Criteria No.

0.145 +1 R c1

Land leveling area
0.141 1 @ S ik c2
Area under rice cultivation
0.139 1 Gretle dad gazno c3
Total No. of machinery
0.140 +1 | eglelighe ca
Mechanized and traditional transplanting area
0.138 1 oS b gl cs
Mechanized harvesting area
0.150 1 s Sl sl Cé
No. of seedling banks
0.145 +1 e 2l c7
No. of users
lobiusg, (sa0dsy sl la)lne 139 9 28 =Y Jgo>
Table 3- Description and weight of criteria for ranking the villages
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Critera weight  Criteria type Criteria Criteria No.
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Table 4- Calculating the ranking of villages for the establishment of seedling bank using the Fuzzy-VIKOR method
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Fig.5. Average cultivated area per farmer in the villages of Lulaman district (1st rank)
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Fig.6. The area under rice cultivation in the villages of Lulaman district (1st rank)

TOPSIS s, jl ooliiwl b yldg) )liwsnd 330b bl (sanas) bl -0 Jado
Table 5- Ranking results based on the candidate points of Lulman district using the TOPSIS method

330l by g, TOPSIS g, syl
Candidate locations Rank Indicators of TOPSIS method

D Dy Cl
Khoshknudhan-e Bala YU e gSis 1 0.025 0.149 0.857
Kaldeh Pagen (yol sal8’ 2 0.060 0.144 0.705
Khoshknudhan-e Pain ol lesgsiis 3 0.058 0.128 0.686
Shalkeh Banan Ll asLs 4 0.088 0.135 0.607
Maverdian :Lssle 5 0.077 0.109 0.586
Nasrolah Abad bl 4l yas 6 0.089 0.123 0.582
Ghasabali Sara | . Jxlad 7 0.083 0.107 0.563
Shanbeh Bazar ,I;L ass 8 0.085 0.107 0.559
Baghbanan iL<l 9 0.104 0.115 0.526
Autorsara |yl 10 0.094 0.098 0.509
Pamsar L.l 11 0.092 0.083 0.474
Lulaman ;lJg 12 0.130 0.097 0.428
Sepiran Kasmaei _lowS ol 4w 13 0.128 0.082 0.390
Eshkalan <l 14 0.116 0.072 0.383
Shirtar . 15 0.116 0.066 0.362
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Fig.7. The location of the selected village for the establishment of seedling bank
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