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5- Weber

6- VVon Thunen

7- Central-Place Theory

8- Christaller and Losch

9- Beijing-Tianjin-Hebei

10- Genetic Algorithm

11- Heuristic Algorithm
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1- Economies of Scale
2- Logistics Performance Index
3- Enabling Trade Index
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8- Geographic Information System
9- Data Layers
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1- Shortest Path

2- Gravity Center

3- Particle Swarm Optimization

4- Stochastic Optimization

5- Robust Optimization

6- Fuzzy Algorithm

7- Fuzzy Analytic Hierarchy Process
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Figure 1- Data layers of geological and environmental factors
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Figure 2- Potential and non-potential site options in Isfahan province for agricultural logistics park establishment
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Figure 3- Spatial distribution of agricultural cargo tonnage existed across in Isfahan province
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Figure 4- Spatial distribution of cargo tonnage of agricultural inputs entered across Isfahan province

ot 28555 5 5 45,5 U5 ol e o o
GBS by (035 3 ddlaie (o9 sl J1oy08 1 (oS y20
9 Ol Jloud 53 35 adlate (eagus 9 )1 9 B9 8 ludles
o515 b gl S IS S sl 5 (LB slajped (igel
Ol 338 am Jolotte (635 50 aihate )3 (b)) S 4 (S

b e el

SIo9bis Suiual 3 yo Gilaal dagy LA

T illas 48 amd o i |y oles il 4Y 5 S
Seinad )1 Shial o bl (on g4 ja 05) (p Folia

(6 325 4o g Couy

Slyls Ojgo 4 (6)3lS Y g 1 g0l polds 4Vl
35 5538 @S 5 o @lio jo (Shj )l 5 b)) oy

29, 9 e sLaslSi 9SS pans (55 9luliS Hby
SBrae £y (=1 bW ol @i Cwl) e b S
b JSs g gl slacS ol 4y (Sl (90 9 (Sl (99)3) 53939
Sl 5903) 63909 (Brae (81 )L 5 (LAS g co S
dlee gl md oo 0L 1) il Sl @ (Sl (952 5
JLS 2> P i (939)9 (Brae (o1 9 (£l o )b W
E5odme s Ay Ol o 3B ($39)9 (o1 9 (EL 2D b
o byye lacSsh 4 Sob o (oliwg) 5 e STy Cupmar
odas yiSy oS bui el oads 00y (anass e s olen
(VY 5 VF) ol 38ly il o s A > i) (slmolSigSs
2 35 SiagletS N guazee B alos by 0 S b e
S| pe dilale dw & (g5 o0 dasd cpl 3 O &) (il dess
s R e Gkl ddlats aw (pl 458 0)lal alsSw
S adhate gl W) Gl (65)Li8 5 (ginio @St sbla L
Ol (655 0 adlate bl o s o] pimte 9 2 FS)5 4l



1Pee sl o) oyl 1O wlo (65,9l anwgs g ol ag pii ¥o

sloaiyin (ials g el 0p285 )0 (spgeke Sl sl ke

ol (65,9l Sgtned 38 50 bl (65)9LiS iy Situod

ll g (g3luwo yBd (A dlwd 5 (gA iy ¢ g o calise
Syl 5l (S 25800 65)5liS DY are &35 9 53l

tonnage values of load
[
) 0.01-69590.90
| 69590.91 - 141048.71
) 141048.72 - 273857.25
@ 273857.26 - 484046.23
@ 484046.24 - 927599.69

tonnage values of load
0

@) oo01-s614272
5614273 - 116574.25

) 116574.26 -220035.39

@ 220935.40 - 40024154

@ 0024155 - 1444561.39

0 85 170 340 510 680

Okl (bl dig 45 (6399 (2liwgy 9 (5 e OGS (B e (5559 LlS )b 5UT (2LAd @5 —0 JSud
Figure 5- Spatial distribution of cargo tonnage of agricultural consumption entered across Isfahan province

. ~ f‘{ -

- - pat. 3

" -+
- -

e .
N
E 2
e
- Kibmeters
0 &5 170 30 50 380

oluo! ylun! 43 (5559UiS Sumsd 35 5o Olas] Coa cuwlio digy -1 S
Figure 6- Optimal site for the construction of agricultural logistics park in Isfahan province

b slodn o (il Sl 5,509, b lediol gl )5 (65)9lis
b 3 QLo Wold e 5 ol (55)0liS Stuad S100

SHL olou) a8 cunl yeuiS L;Lmd\.:wl ales OLQ(&.oI Qh’.m]
Db ol 00 b aiog g dlidn ] ) (659l S
Saiwd 3550 Glis] cigs cuslio diy ololid das)d ol



PV lai 3o 5l ilan 0,50, b ool bl 50 (65 )9La Somtnind 35 p0 (o2l 3150 Juloxd

oS5 5 b wlio 5 (65,58 Baes 5 oa ¥l slaclls
5 3Lo0y9e oyt Ol a3 S g lalllas b .l aisl olass]
) l8) & 225 L, 039 e 1B T Jasl ) s S o
329 ‘J 2 5 oletol 5ub dl.muf%ﬂ L by oM, ddkais
Sl 5 Sy e & S8 5 (silsS) 21, (GIS)
Gl oS BUT ol ablpguiy jalaio a4 > o oyl (g0lasdl
x9S Simd Syb elis S Send S0 bl i b
Vel 0ad Slpddy 3,500 ddlaie VWV 5 ledol sl pogMe
o 3338 Stz S L b & yie
dde by siuydely Jis jleolaiwl b oolpiin (slalinl
ol e 3,5 o,Lil T Clidss lgie 4 Wl o S (63,10
odliwl b Jig Jos ;5 TS gl g Ol (56351 28,5 Jlas s b 58750
i e blise sl Jue SO Cjao 4 b (ol b )
Jos o> auia (gilw Bls o a4 wly o Bua plgs a8 cul

Al (et § lad o g

1. Ambrosino D.,
Transport/Trasporti Europei 51: 1-14.

and Sciomachen A. 2012. Hub locations in wurban multimodal

boye slaodgizs «Siwad Sl elisl caps il i Sl
Bl Gl digg ) armecan ) (Bldipe) sloyline 4 4
aujp oaiS Pl Lol slady s ol g alsjo 53 9 A3
S 35 0 i iz sliy 5 1) 3Ly Jan 5,
laodgi s (o 0l a8ly So L VFF. Gl Spm jo (gj)sluis
SNl ey 5 ambee Sl b)lee SSE 4
slaary (oles cnleyd g dntd yline (ol Sl S pn 4 boype
ilods Bails )K:Ag.» b ol dlu) u.'il.c)ﬁol
Stz 5 0 alisl Caa cavlio digy idgh gl b sl
SRS degecme 0)f 5> Blg (sladaie ledol (il 3 (6)eliS
Tolesd g slliias (5,8 s Ol slaplie ped omle 5 ek
g 1S he cp dla il SO leie dn (oolpiig ddlaio (o]
S dcgamme g liwl Gy 0 b g £l ey Y game
5 £l e oly; Y gams slas 0ALS U pns S lais 4 ylgds]
Jlayl Ll Jloms 4 0y ol palil 4 (Sod55 08 o Joo o
395 B 5 o cslopliad & il oy &Y uaes i
3 Oledeal il (e p (lalel selgd L adlate pl o)l oo ]38
A bl Ope bl o Gialel diw > a1 01 cillae

&l

networks. European

Asadi A., Akbari M., Mohammadi Y., and Hossaininia G. 2010. Agricultural wheat waste management in Iran.

Bahrami F., Safari H., Tavakkoli-Moghaddam R., and Modarres Yazdi M. 2017. Road hub location-routing issue
in a sparse and distant area. Journal of Industrial Management 9(1): 59-78. (In Persian with English Abstract)
Barry M.P. 2014. U.S. Global logistics and transport: a computable general equilibrium model. Global Journal of

Cheraghi E., Heydari J., Rahimi Y., and Razmi J. 2017. Mathematical model of multi-product P-hub median
problem by considering methods of finance and environmental approach using meta-heuristic algorithms: a case
study in Iran's transportation network. Quarterly Journal of Transportation Engineering 8(2): 195-213. (In Persian

Christaller W., and Baskin C.W. 1966. Central places in southern Germany. Englewood Cliffs, N.J: Prentice-Hall.
Dehghan Shabani Z. 2011. Regional analysis of economic growth in Iran (3D approach). University of Isfahan,

Deputy Minister of Transportation of the Ministry of Roads and Urban Development of the Islamic Republic of
Iran. 2018. Documentation of the country's logistics centers. Comprehensive plan office and transportation models.

Ding J.F. 2013. Applying an integrated fuzzy MCDM method to select hub location for global shipping carrier-
based logistics service providers. WSEAS Transactions on Information Science and Applications 10(2): 47-57.

2.
Australian Journal of Basic and Applied Sciences 4(3): 421-428. (In Persian with English Abstract)
3.
4.
Human-Social Science Research 13(3): 61-71.
5.
with English Abstract)
6.
7.
Department of Economics. (In Persian with English Abstract)
8.
(In Persian)
9.
10. FAO. 2009. How to feed the world in 2050. Rome.
11.

FAO. 2002. The role of agriculture in the development of least-developed countries and their integration into the

(YY) o)l la b o ¥ oyl 4y il (6559l isy Y game g5 5l doyd Yo dgas =)

Cunl 3 JB) 5,5 5 oyloo; cddlyo (5950 ¢ laols ¢ ylton douin ¢ Judyl ¢g )l cdnog,l ¢ liwS T clive et ylun i ks i pn oo yan Bl il a5 le sble opl Y

() (ol wglite (SHI HouiS o Sl pow po (gaisdilaie b s ol 53 edliiwl 5yg0 (sldiny oS

3- Hub and Spoke (H&S)



VPer 5l o) o)lod ¥ Al (55,9l dnmwgi g bl 4 pis ¥V

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

world economy. Retrieved from: https://siteresources.worldbank.org.

Fujita M., Krugman P., and Venables A.J. 1999. The spatial economy: cities, regions, and international trade. The
MIT Press.

Gao M., and Dong M. 2012. Analysis of logistics center location-selecting based on GIS-take Li County as an
example. Advanced Materials Research 569: 804-807.

Governorate of Isfahan Province. 2013. Land use planning studies and strategic development document of Isfahan
province. Deputy for Planning and Employment. (In Persian)

Gustavsson J., Cederberg C., and Sonesson U. 2011. Global food losses and food waste. Gothenburg, Sweden.
Food and Agriculture Organization of the United Nations. Available on:
http://www.fao.org/docrep/014/mb060e/mb060e.pdf.

Hejazi S.J., Mostafavi H., and Taghizadeh A. 2014. Logistic hub location for optimal transportation imported
goods to internal area of Iran using Arc GIS. The 13" International Conference on Traffic and Transportation
Engineering, Tehran. (In Persian with English Abstract)

Jorgensen A. 2007. A perspective on freight transport in South Africa. Notes presented at a special interest group
meeting, Johannesburg, South Africa.

Kiparisov P. 2016. Selection of logistics centres location: case of Russia. Central European University,
Department of Economics.

Klapita V., and Svecova” Z. 2006. Logistics centers location. Transport 21(1): 48-52.

Liu X., Guo X., and Zhao X. 2012. Study on logistics center site selection of Jilin province. Journal of Software
7(8): 1799-1806.

Mahmoodinia M., Soleimani M., and Karimi B. 2016. Designing wheat transportation network in Iran, using hub-
location approach with intermodal transportation. Journal of Transportation Engineering 8(1): 125-140. (In Persian
with English Abstract)

Management and Planning Organization of Isfahan Province. 2017. Isfahan provincial development plan with
resistance economy model. Deputy for Program and Budget Coordination. (In Persian)

Mohammadi M., and Mazhari R. 2018. Investigating the interaction between economic growth and agricultural
development in Iran. Journal of Agricultural Economics Research 9(36): 259-282. (In Persian with English
Abstract)

Mostafavi M., Tajrishi M., and Babaee nejhad M. 2006. Technical and economic evaluation of waste in the
agricultural industry. Available on: http://ewrc.sharif.ir/'wp- content/uploads/2015/09/babaeinejhad-82.pdf. (In
Persian)

North D.C. 1955. Location theory and regional economic growth. Journal of Political Economy 63: 243-258.
O'Kelly M., and Bryan D. 1996. Agricultural location theory: Von Thinen's contribution to economic geography.
Progress in Human Geography 20(4): 457-475.

Oktal H., and Ozger A. 2013. Hub location in air cargo transportation: a case study. Journal of Air Transport
Management 27: 1-4.

Pamucar D., and Bozani¢ D. 2019. Selection of a location for the development of multimodal logistics center:
application of single-valued neutrosophic MABAC model. Operational Research in Engineering Sciences: Theory
and Applications 2(2): 55-71.

Peykar Parsan M., Shabanali-fami H., Daneshvarameri J., and Khodabakhshi A. 2013. Factors influencing the
application of waste management operations in apple production in Abhar County. Iranian Journal of Agricultural
Economics and Development 44: 329-341.

Rahimi M., Asef-Vaziri A., and Harrison R. 2008. An inland port location-allocation model for a regional
intermodal goods novement system. Maritime Economics and Logistics 10(4): 362—-379.

Rao C., Goh M., Zhao Y., and Zheng J. 2015. Location selection of city logistics centers under sustainability.
Transportation Research Part D: Transport and Environment 36: 29-44.

Razeghi M., and Sadigh H. 2018. Investigation of mechanisms to reduce agricultural waste utilizing Delphi
technique. Food Science and Technology 15 (82): 1-16. (In Persian with English Abstract)

Regmi MB., and Hanaoka S. 2012. Application of analytic hierarchy process for location analysis of logistics
centers in Laos. Presentation at 91th Annual Transportation Research Board Meeting & publication in the
Transportation Research Record: Journal of Transportation Reserch Board.

Research Center of the Islamic Consultative Assembly of Iran. 2017. Investigating the necessity of creating hubs
and logistics centers in Iran. Available on the site: http://rc.majlis.ir/en/report/show/1027387. (In Persian)
Safargholi A.H., and Behnamian J. 2017. Locating hierarchical hub in multi-modal network with taking into
account the requirements of service. Modern Researches in Decision Making 1(4): 101-115. (In Persian with
English Abstract)

S*krinjar JP., Rogic” K., and Stancovic” R. 2012. Location of urban logistic terminals as hub location problem.
Promet—Traffic—Traffico 24(5): 433-440.

Uyanik C., Tuzkaya G., and Oguztimur S. 2018. A literature survey on logistics centers' location selection


https://siteresources.worldbank.org/
http://www.fao.org/docrep/014/mb060e/mb060e.pdf
http://jae.miau.ac.ir/issue_328_372_Volume+9%2C+Issue+36%2C+Winter+2018%2C+Page+259-282%2C+Page+1-304.html
http://ewrc.sharif.ir/wp
http://rc.majlis.ir/en/report/show/1027387

¥r

wBa 32 lw Blas 0,803, b el bl 10 65 59LaS Sedwad 35 0 (b 0 Sl

38.

39.

40.

41.

42.

43.

44,

45,
46.

problem. Sigma Journal of Engineering and Natural Sciences 36(1): 141-160.

Vieira C.L., and Luna M.M. 2016. Models and methods for logistics hub location: a review towards transportation
networks design. Pesquisa Operacional 36(2): 375-397.

Wang BH., and He SW. 2009. Robust optimization model and algorithm for logistics center location and
allocation under uncertain environment. Journal of Transportation Systems Engineering and Information
Technology 9(2): 69-74.

World Bank report on logistics for years 2012, 2014 and 2016. Available at: https://Ipi.worldbank.org.

Xin X., Yu N., and Chao X. 2019. A study on location of logistics hubs of hub-and-spoke network in Beijing-
Tianjin-Hebei region. Journal of Physics: Conference Series 1187(5).

Xu Y., Jia H., Zhang Y., and Tian G. 2018. Analysis on the location of green logistics park based on heuristic
algorithm. Advances in Mechanical Engineering 10(5): 1-13.

Yang Q., and Meng Lu. 2016. Analytic hierarchy process (AHP) in the application of logistics center location
selection process. 4th International Conference on Mechanical Materials and Manufacturing Engineering.

Zak J., and Weglinski S. 2014. The selection of the logistics center location based on MCDM/A methodology.
Transportation Research Procedia 3: 555-564.

Zhang Sh. 2019. Location selection of logistics center. Bachelor’s Thesis, JAMK University of Applied Sciences.
Zhi J., Liu JY., Wang W., Wu HP., and Gao J. 2010. Logistics center location selection based on the algorithm of
hybrid particle swarm optimization. Key Engineering Materials 439: 429-433.



Journal of Agricultural Economics and Development )9l Ay g Slaidl 4 i
Vol. 35, No. 1, Spring 2021, p. 31-45 i YA-FO .o AFer 5l o) oyl FO ol

An Analysis of Locating Agricultural Logistics Center in Isfahan Province
Using the Logistics Network Costs Minimization Approach

in GIS Environment

A. Jalaei'- N. Akbari**- B. Saffari?
Received: 20-07-2020
Accepted: 25-04-2021

Introduction: Annually, large quantities of agricultural products are wasted and a lot of damage is done to
the country's financial and food resources. The most important causes of this waste are related to the various
sectors of transportation, packaging, storage, processing and distribution of agricultural products. One significant
tool to increase in supply chain productivity and reduce logistics costs of the agricultural sector is to establish
agricultural logistics centers. The current study seeks to identify a suitable area for the construction of an
agricultural logistics center in Isfahan province. In this regard, criteria affecting the selection of locations for
logistics centers (compensatory and non—-compensatory) were first identified and then the process of locating was

implemented in two separate phases. In the first phase, in order to identify potential site options for a logistics
center within the province, geographical boundaries associated with non-compensatory criteria were excluded

from the study. In the second phase, according to the mathematical model presented, the cost of establishing a
logistics center was calculated in possible sites in terms of compensatory criteria and then relevant geographic
data layers were developed and, at the end, all data layers were integrated.

Materials and Methods: This paper, first, studies the experimental literature in the field of successful
logistics centers across the world as to identify criteria affecting the location of agricultural logistics centers in
terms of non-compensatory grammatical (geological and environmental factors) and compensatory (measurable
factors with quantitative values) criteria. Next, the process of locating is implemented during two stage. In the
first stage, in order to identify possible sites for Logistics Park within the province, geographic data layers
associated with non-compensatory criteria are gathered and the respective boundaries are excluded from the

study. Note that in order to unify mapping units being studied with respect to 1: 2500000 scale map of analytical
maps used, the province is divided into 4510 separate blocks of 25 Km?. For the second stage, based on the
general framework of logistics activities, the spatial analysis is carried out for load flows (the production and
consumption profiles) of agronomic, horticultural and livestock. According to the location theories in
minimizing costs, a mathematical model is developed to compute costs of agricultural logistics center
establishment per each 1440 blocks located in potential sites in terms of compensatory criteria and then under the
Arc GIS software environment, all data layers related to these criteria are developed and integrated. The best
option is to install a block logistics center having the minimum cost. Due to the large volume of data gathered as
well as the variety of analysis and calculation units (blocks of 25 Km?), the C** programmer is used to perform
algebraic and matrix calculations. (Road and rail) distances applied in the model for different origins and
destinations are calculated and extracted as the distance of the network through the Arc GIS software. Raw data
of road bill of lading blocks have been obtained from the Road Maintenance and Transportation Organization of
Isfahan for the period between 2013 and 2018 for the commaodity groups including agronomic, horticultural and
livestock

Conclusion: The most optimal (least expensive) area for the establishments of an agricultural logistics center
is located in the west of the urban complex of Isfahan and between the counties of Tiran and Karvan, Najafabad
and Lenjan. The proposed area acts as an intermediary between the production centers of agronomic,
horticultural and livestock products in the west of the province and the urban complex of Isfahan as a major
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consumer of agronomic, horticultural and livestock products. Proximity to the west-north freeway makes it
possible to send the province's surplus products to the northern and eastern provinces of the country.

Keywords: Agricultural Logistics center, Compensatory and non-compensatory criteria, Locating, Spatial
distribution of load flows, Supply chain



