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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
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3- Conjunctive Method

4- Disjunctive Method
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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
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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 bz 0 ylowd
Critera weight  Criteria type Criteria Criteria No.
0.145 +1 R c1
Land leveling area
0.141 +1 En S pighe c2
Avrea under rice cultivation
0.139 +1 Grble 31 ggezs c3
Total No. of machinery
0.140 +1 | egelelighe ca
Mechanized and traditional transplanting area
0.138 +1 e cudlsy, cs
Mechanized harvesting area
0.150 1 L Sl s C6
No. of seedling banks
0.145 +1 eyt Slas c7
No. of users

laliog, (saiad) sl jlxe )39 9 25 =V Jgua
Table 3- Description and weight of criteria for ranking the villages

b 039 o Cuarlo sbxe suxe n)l.w.s
Critera weight  Criteria type Criteria Criteria No.
0.104 1 | Gen@n oS pighe c1

Cultivated area of rice in each village
0.140 +1 e Cc2
No. of users
0.447 +1 )b)’."ﬂr_! 2 Gl cus p; gw c3
Cultivated area per user
0.309 1 Oliwdd (slalivgy plo jl dlold ggee ca

Total distance from all villages in the district

Table 4- Calculating the ranking of villages for the establishment of seedling bank using the Fuzzy-VIKOR method

Qi (wlw! pad, Ri wlwl o ag, Ri Si wlw! g ag, si Olwad Ly 35
Rank based on Qi Rank based on Ri Rank based on Si District Alternatives
5 0.143 5 0.122 4 0.346 S5z oy Al
Sardar Jangal
2 0.040 3 0.101 2 0278 b s A2
Gasht and Gurab Pas

4 0.133 5 0.122 3 0.328 o9 A3

Roud Pish
ol

1 0.030 3 0.101 1 0.261 A4
Lulaman

3 0.117 1 0.092 5 0.458 ot A5

Alian
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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)
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Fig.7. The location of the selected village for the establishment of seedling bank
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Table 5- Ranking results based on the candidate points of Lulman district using the TOPSIS method

3500 (o 4% ad, TOPSIS g, s adls
Candidate locations Rank Indicators of TOPSIS method

Di* Dr Cl
Khoshknudhan-e Bala Yi :la>gsiis 1 0.025 0.149 0.857
Kaldeh Paeen ol osls 2 0.060 0.144 0.705
Khoshknudhan-e Pain ol \lasgsiis 3 0.058 0.128 0.686
Shalkeh Banan bL aSLs 4 0.088 0.135 0.607
Maverdian :,Lssle 5 0.077 0.109 0.586
Nasrolah Abad sul 4l s 6 0.089 0.123 0.582
Ghasabali Sara |y Jlxlas 7 0.083 0.107 0.563
Shanbeh Bazar ;L 4. 8 0.085 0.107 0.559
Baghbanan iL<l 9 0.104 0.115 0.526
Autorsara |y, 10 0.094 0.098 0.509
Pamsar L.l 11 0.092 0.083 0.474
Lulaman .l 12 0.130 0.097 0.428
Sepiran Kasmaei  lowsS ;ly 4w 13 0.128 0.082 0.390
Eshkalan sl 14 0.116 0.072 0.383
Shirtar . 15 0.116 0.066 0.362
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