Journal of Agricultural Machinery

SRISAe i

B

8 59LaS sl iilo 4yl

A YVI-YYY 0 AVAA Jgl Jlusoss o oylos & uls

Vol. 9, No. 1, Spring - Summer 2019, p. 221-233

JQQKA dJ«A )'I ol b ‘5)')‘3% d"‘“"""éﬁ K f “5|e)‘9‘.i.a Oleds 4.<~.‘3 J5|JA L;’\g'd&.o

. & EE
o) - 9

Yf;‘ 4\3‘-&«0‘ _eze\ ‘\;-idj . “j‘
WWAF/F/VY by b
WA 2 bl fo,ls

daSe

ol (659U el 011555 (6590 582 il ) Leote Jole o Ggllan el 48 canl 03l L5 loss s 53 Gilies Olidiss gl

Sl 3510 ol (lSe 2 bgaye & (65,0l (550 53 (55,9l (pwdines 9 (3B sloyglin Olosd a8l il Sl 5l odso iagls cnl
e 5 (8 sloyglide Cloas slacS b ol Jhiiwl g Jos dan (e Bk 1 ST il (Lo sl 4855 )0 550
S Jico 3l adlie 5l 3 ol sspbosl 35150 855 0l ol it gl alols 58,5 a5 b 5 lalaie sl ls olol (5598
el LB by Lo jolateds imghy cpl 5 sl oad o o g 485 02,68l g CPLEX 38lp 5 basgs 48 sl oddonlit] dipiuy yidgy
S iy elads 8l glatons ool saplon] ton i Slaglin g 1 259 (590 adlas s crosl s (sla Jio 3 Lo i
@l CB)S 1B o 350 yoghS V5o U gy glad 1 jlaie s D (g5l il (g (slaglad cdllandjgo (sl I Sy m
S S Je ols cpined Cuol Col 3 oddodly yiubes blas sluwy dSl (S od puutd Aty (K0 LS iy slaglad ( Sy )0 a8 ol LS
Ve Ul cn it 45 bt Cl Sglite lmd ym 53 (65,5liS Slass 8l olite g)lje Sl Jhbsy polaieds sy Elad ol
sy Jao 5 o3isad b oS SIS by el o > anl (i 3930 b 13 siosls 1+ o 508 9 Ule (i s 53 stk
Obyidie dlaws bl p (gilwdiin (o pl Ban mb )0 1y aad )8 (ibe cod 1) Lol bla slass (5 iy Cunl 0B o ol aiuiu

Cuwol o0 Fl}ul

Slosd glolss blas ¢ b )So el Giudigr Jdo ¢(65ysliS Sloss w5 4315 40,6501 1 gl glanjlg

S <6529 el 0pij £9ud90 ,.(and Meindl, 2003
(¥) 5l 5 bl (¥) s (1) ol )L 5
Ahumada and ) cewl i JoB 2 jei (F) 9 gjlavo ,usd
ol 5L 50 sl Slasouwa 059> s 43 (Villalobos, 2009
D5 3B e gl jl (o gaw )3 Nl oo el o &S
Sl Y g iame S gadge dalllas S jo o ylgic
adlandyge AHP 5 (556 (Al (g, 5l oalial b 5l il (21,5
sle sy Spwemas 3| S5 (Sharifi et al., 2013) c8,5 |, 3
oS 5] (65,5t (el 028 g e 53 Sl
Slalllas 31 (5l ol (535S ioso Sl (6518
Sl yo IS 5 650l M g Sl ol LS
5 Laculys > gy Vo ane 48 35 5o plodl anugi Lo
i & ol o] gsge ol o sl (Hg> 150 (sl bl
csl Sl jl el (63l Hlu b )gdS 665 cpl )5 (g5)9liS

oMo
3 s iy Jols (559188 (00l 052285 )3 (65 e
ool 1 Slosemad ol cwl (lhe dlidis & ygody Slosouad

TSI gyl o 4 4 el 55 S 2 la] s
Satake et al., 2003; Chopra ) Kei o (giudilb DL;"'L.&L»& ,

(M5 o8l o559l 0uSiily ¢ 65)0LuiiS” yamwl 35S0 09,8 ¢ jbobiul =)
5 ewdige 05D ¢ 65,0liS” (sla puidle SIS odige 05,5 ¢jluiily =Y
Ol @) <Ol RS ol (gamb mlio 5 (55)5liST Guadyy «85y5liS (55l

(Email: zanganeh@guilan.ac.ir 1] o X g — )
DOI: 10.22067/jam.v9i1.65741

3- Strategic

4- Tactical

5- Operational



WAA Jsl Jlaous o 05l A ol 163,98 gbocritlo 4,2 YYY

b (65)9LdS (odign 9 (B slojgldie Sloss (slacS s
S oo 482 1y (55,918 el 0255 iz g0 ot S
S (555918 el 0,285 53 jLidyge et lgl 51 S
Jbo p cless an aelio b gy ol 3 s (loog)S
calizeo 5baygdS > S)yj (55)gliS Clodd S5 iz > L)
Slibos 4l )3 gysie Slass 235 Gz en 9 (25l 5 b))
Olejlo bawgs &' (65)gliS’ (wdine 9 (38 «slopglie Do 4SS
Slod 5 il od byl aub il g (55)5liS awlipopllss

ol oall )V S8 @ g0ty 5 ghiadb (55y5liS

5438 o S8 ]y (55 (sladal > g 0 yputST N Mt
(Lucas and Chhajed, 2004) > ls ;oS Jlxil )3 opo (s
SOl 45 (55)9laS (cwdign 9 (B slojglite losd 4SS
B Sloss pllas S 5l e B S8 laise Simgg ol )3
oS ol il 8o Ly 55 poto i g (g0 kit 5
oyad S (35 JLsb )b I 4 ol el peliS
Sl 5 (5 slajls omels i L sl 5 She el
2 o= SLasygld o mlS g gl e gl (il 0 00
diepldas lojlw bawgi \WAZ JLw 53 «(5yoliS aoye
(Ebrahimi, 2007) ¢l o sLog) xub aslie 5 (555lS

Agricultural Services

1 1 1 | | 1
Input supply Mechanization Consulting Financial Inspection Business
i . = Laboratory
= Transportation services
= Land o = Quality
= Seed reparation * Soil fertility L(‘)()Llll'(;]
= Fertilizers . Elaﬁiin counseling . Testin
= Chemicals . s 1'1\'i1i = Risk . Cértiﬁiation = Market
= Machineries . Hlfn;iilu and management « Market . Audit research
* Labor weediag * Education research - ‘\'E|iﬁcatmu Trade
= Fuel L = Cro . Cargo
L = Pruning P B = Loan services = Referral L5
= Distribution . Harvesting monitoring « Tnsurance services shipping
= Transportation i = = Pest control i . Risk
- = Packagmg - services = Analytical
= Quality . Gr‘l(lh—)g_ = Product safety ww].(‘:% management
control - Qn;‘fim‘; and health = Mechanical
S = Soil. water and .
= Precision . sampling
. leaf testing .
agriculture . Anv technical services
services Y
assistant

(oo slaidly :gte) (55,9l (ol 0255 53 (559l Sloss: glyil s =Y JSWS
Fig.1. List of agricultural services in agricultural supply chain (Reference: Research findings)
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1- Analytical Hierarchy Process (AHP)
2- Entropy
3- Particle Swarm Optimization (PSO)
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Table 1- Case study characteristics (Districts of Razan in Hamedan) (Zangeneh et al., 2010)
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Fig.2. The map of service radius of located centers for complete covering of first type customers (Reference: Research

findings)
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Table 2- Covering distance for first customers in studied region
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Table 3- Solution of maximum covering model in different covering distances in studied region

O lwad
District
g
R st 29,250 Lle 59,5 p i R st 02528 ke 02523 bl
%?S\;Z';Qg (Se-'lsr(%;);) d- (Sardrood-Olia) (Razan) (Kharagan) (Dggc?;)' n- (Dgfi2§'n' (Bograti)
(km)
Serleh Takht Tekye Amirabad Nezamabad Nain Tapedibi
5 6 3 9 8 8 3 4
Khanjarabad Gharebologh Madabad Sortejin Ahmadabad Shavand Tapedibi
10 14 6 20 13 12 11 10
Khanjarabad Takht Sirab Karvaneh Ahmadabad Valashejard Babanazar
15 16 11 23 16 15 20 13
Payandeh Ojagh Kahard  Aghchekharabeh ~ Ahmadabad Shavand Gheynarjeh
20 16 11 24 17 16 24 14
Pilejin Kahrizboghazi ~ Jamishloo Amorabad Behkandan Pirbag Tapedibi
25 17 13 27 17 17 25 15
Payaneh Khorvandeh Abbarik Amirabad Ahmadabad Pelikan Gharakand
30 17 13 27 17 17 25 17
Chalbogha Gavsavar Amiriye Amirabad Sayan Rakin Gharakand
35 20 15 27 17 20 27 19
Pilejin Khorvandeh Abbarik  Aghchekharabeh Behkandan Pirbag Churmagh
40 21 15 29 18 20 28 22
Payaneh Gavsavar Amiriye  Aghchekharabeh Behkandan oS, Churmagh
50 23 18 30 21 23 31 23
Chalbolagh Khorvandeh Abbarik  Aghchekharabeh Nir Pelikan Gharakand
60 26 20 34 24 25 31 27
Chalbolagh Khorvandeh Abbarik Amirabad Nir Rakin Churmagh
70 33 23 42 25 28 35 33
Pilejin Gavsavar Amiriye  Aghchekharabeh Poshtejin Pirbag Churmagh
80 35 30 42 28 35 42 34
Payandeh Gavsavar Amiriye  Aghchekharabeh Ahmadabad Pirbag Tapedibi
90 35 32 42 36 35 43 35
Pilejin Takht Abbarik Amirabad Sayan Rakin Churmagh
100 37 32 47 36 36 44 40
Pilejin Gavsavar Abbarik Amirabad Sayan Rakin Churmagh
110 42 35 53 36 43 51 42
Pilejin Khorvandeh Abbarik Amirabad Behkandan Rakin Gharakand
120 45 39 56 39 46 57 45
Pilejin Gavsavar Jamishloo  Aghchekharabeh Ahmadabad Pelikan Churmagh
130 47 42 59 46 49 57 47
Pilejin Khorvandeh Amirabad Behkandan Tamuzan Churmagh
140 51 43 47 52 60 51
Payandeh Khorvandeh Amirabad
150 52 48 51
Takht Amirabad
160 49 53
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Fig.3. Location of selected points in set covering model in studied region (Reference: Research findings)
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Fig.4. Total number of covered demand points in different covering distances (Reference: Research findings)

slaliwas ;5 aa by b bli as)d walise slagled 4
ol glaze Calise

Covering Distance (km)

SIS o Lolas blas i dey Cumdg ol lis jelaieay
b gy p Gibgy Slagld I So a5 adllas 3)50 lagliuns

JHUA o) ng L}’l 2 & d)9loul4.h: Cw b..\ww).? [A) Js.w

Wl bl iudgs e 0
aFeuaoiag Fugano)

Bl oy Bols B ey B bL B Loy, Bl pppy B

Sardrood-Olia Kharagan Darjazin-Sofla Bograti

Sardrood-Sofla Darjazin-Olia Razan

(‘y.apu sazsl éu.ﬂ) Oliwd SUSE 4 ol O’o)'] Uiy sloglad ISy o ol bl yibe doy -0 J&w
Fig.5. Covering percentage of demand points in all tested covering distances (Reference: Research findings)
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Introduction

In this research, a part of the requirements for the establishment of a network of consultancy, agricultural
engineering and technical services in the agricultural sector, which is related to the location of these centers, has
been reviewed. The location of these centers has been done through the determination of the field of operation
and the appropriate establishment of consulting, engineering, and agricultural consulting companies based on
regional capacities and taking into account the distance between the types of customers of such centers.

Materials and Methods

In the issue of locating service centers three main types of customer can be classified. First-class customers,
which have the largest number among different types of customers, are farms and units that produce agricultural
products. Each point of demand for these categories of customers may require different types of services at
different times. Due to the large number and dispersion, these category of customers are considered as a focal
point for ease of modeling in rural areas where they are located. Also, due to various reasons, including access to
various facilities, security, traffic congestion and etc., the nominations for deployment of service centers are also
considered in the same rural areas. In order to transport agricultural products from the place of production, the
current location is considered to be the distance from the manufacturer's place, and the destination of the product
is not studied in this issue. Second and third-type customers are demanding access to services at their own place.
These types of customers may exist in some areas and agricultural supply chains. These two groups of customers
include refineries, warehouses and silos mainly operating in the post-harvest of agricultural production. To meet
the demand for each of the different demand points of different types of customers, the number of different trips
from service centers to customer premises or vice versa is required. Each service center does not offer the same
type of service to its customers. A total of 127 service packages are available for provision at a service center.

Results and Discussion

The main basis for choosing the optimal location for covering models is the placement of demand points in
the defined coverage radius for the candidate points. Different radius were tested to find the perfect coverage
radius in each of the studied villages. For this purpose, a radius of five to 160 kilometers was examined. In some
coverage radius, not only does the optimal location not change, but the number of served points is also fixed.
The location of different types of customers is different, so that the first type of customers are fully located in the
village, but second and third type customers are widespread in the Hamedan province.

Conclusions

To conclude, it is necessary to consider the demand of customers located in the further distances of the
service center due to the nature of the agricultural service, which requires inevitable traffic over long distances,
when adjusting the operational plans of the agricultural service centers. To provide sufficient justification for the
distance, though within the radius of coverage. Thus, the results of this research show that if all service centers
cover 130 kilometers of radius, the largest number of customers will be covered. It should be noted that for the
full coverage of all customers, the coverage radius of the service centers varies, but with the same radius, the 130
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km radius is the largest coverage of the agricultural service centers in the Razan city.

Keywords: Agricultural services, Branch and bond algorithm, Maximum covering model, Facility location,
Demand points






