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ABSTRACT

Research and study about the possibility of hunaivity that science of land use is associated \pitbvidencedevelopment of
human society, in currently condition less or mooasidered in the land use planning’s of variousntges and to all aspects g
human activity in space gives shape till get riddefadly consequences of unrestrainedly. Environahesttological capability
evaluation is an intermediate step of land usege®or planning of environment. In fact evaluatiapability provide basic data fo
second phase of land use, which includes sele¢tiagmost appropriate use of land and managemetegnsyShis study have
conducted to assess the environmental capabililetermine of agricultural land use. The methoddugeethis study, is one of theg
latest methods of capability evaluation that cdrthis following steps: 1-ldentify the sources 24gniag and calculating 3-evaluation
of environmental capability. Identified resources €apability evaluation consist physical (in hetenate, soil, elevation, aspecy,
slope,) and biological (in here vegetation) resesirthat collectively constitute ecological resosrc&hen become fuzzy the
reclassified maps of soil, climate and vegetatidth vaster maps of elevation, slope and aspectt, dexording to experts opinion, all
parameters were weighting in Expert Choice softwiat incompatibility rate was 0.09 which is deisiea Then, by multiplying the
values each parameter which obtained from AHP émnettiuzzy layers resulting layers (maps) are weidhThen Using overlapping
layers using three operations AND, OR and GAMMAwltifferent final results. And this is through théifferent applications thaf
in fuzzy AND minimum membership is considered timafact gives the subscription different levelsfofzy. In OR logic conside
the maximum amount fuzzy membership between diffdeg/ers, that see fit about 90% of the regiorttier specified land use which
is illogical. And GAMMA function depending on theugma factor (Which in one of the maps is 0.1 arwtheer is 0.9) gives us the
different amount. The comparison of overlays shives Fuzzy AND more appropriate composition is presd for evaluation the
potential capability for agriculture in this studyiso survey of another studies and field surveyeigion show that the result of AN
logic is logical quickly. Thus, in this study, besought a model of ecological agriculture withtatte to all ecological factor in the
Divandarreh city as the unit of planning and evadumaof capability. In this regard, study and pregi@mn physical and biologica
factors was performed. Then using of GIS and FAHfhwod the evaluation of ecological capability fardy area was implemented.
As regards, Iran agricultural model change accordinareas for evaluation, thus parameters used wadibrated according to the
study area, and the results showed that all arfee @ivandarreh city cannot be used for agrimeltand even in some places whi¢
haven't power for agriculture or have very weak pogwinfortunately it is currently used for agricué.
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INTRODUCTION

Research and study about the possibility of humaivigy that science of land use is associated with
providencedevelopment of human society, in currently conditiess or more considered in the land use
planning’s of various countries and to all aspedtiuman activity in space gives shape till getafddeadly
consequences of unrestrainedly [27]. Environmestalogical capability evaluation is an intermedistiep of
land use process or planning of environment. Ihdaaluation capability provide basic data for setphase of
land use, which includes selecting the most apjtgpuse of land and management system [23]. Al
means ways and manner for optimal utilization «foreces soil, water, energy and intellectual angsichl
power human for arrive to basic and essential needffective and maker interaction with nature][2Zdready
is going more than three decades of internatiotb@hton to environmental protection and about tecades of
issues surrounding sustainable development. Béfiisdime, in all development projects was consdgourely
economic view and create revenue and economideftig. But in 1970 A.D decade develop and propbie t
perception in the minds of policy makers and plasrthat these economic growth lead to environmental
degradation, social inequality, and resource depieand... , and remedy of this problem lead toremwas
economic losses in the long term [29]. Agricultisethe oldest active in the world, yet more thadf the
people world live in the fields. Because food pratthn and distribution change the environment anavell as
because these activities, environmental effectsgatulture is inevitable that these effects carpbsitive and
negative [34]. On the other hand, today awarenadskaowledge underpin almost all of the foundatiofs
daily life; so that mankind activities as an essdm@lement human action effect on the health arality of his
daily life and is driving force of global changs, strongly influenced by the knowledge [35]. Detiemnthe
capability potential and allocation land use projporl to the capability, is a method that can lestav natural
capability, communities need and land use of huawivities in space create a logical connection asthble
consistency. There is no doubt that achieving e development, requires the implementation of
development plans and exploitation of natural resesi based on potential resources and tolerablacitap
Ecological capability evaluation is the intermediatep process of land use planning and the mos- ti
consuming and the most difficult stage of land pseparation [3]. In this regard, Geographic Infotiowa
System (GIS) as an efficient tool in environmemtainning; done store, manage, and analyze spatial ahd
non-space [8]. In the other hand, the weightingesysis strong quantitative and qualitative decisioiteria
[31,9] which is very useful in land assessment [1].

On the environmental assessment for agriculturiewastudies are available that a number of them are
include: In a study titled "Modeling the ecologicafiriculture and range management from the land use
perspective using Fuzzy AHP in GIS" is done for tlity Marvdasht in Shiraz. This research aims ttiebe
implementation of the ecological model Dr. makhdaanwhich to the parameters is given relative wesgind
importance based on fuzzy analytic hierarchy pr@¢Eazzy AHP) in GIS information system. And insthvay,
prone areas to agricultural activities within tleome of the township study and their agricultutiity has
identified that has shown each of the seven cagof agricultural model are in the region [24].another
study that for agriculture and entitled "Assessnafrte ecological capability to determine suitabteas for
agriculture using GIS (central zone of kyar towp$hiis performed. To peruse and assessment capabili
environment for agriculture potential is conducté¢hich used from systematical analyze method aedtify
sources, analyze, zoning, and environment capal@litaluation be carried out in several stages. Whic
ultimately with derive environmental unit and assasnt them with ecological model, the suitable sufea
agriculture has been found [26]. In another studitled "evaluation of land ecological proportionrdaugh
ecological capability model in Ardebil province twiaims land use planning has been performed"”, have
attempted a comparison between existing land udecaalogical be done which land use maps derivench fr
satellite imagery and ecological assessment be towegh the Makhduom model using GIS, the obtained
results show that in dry land farming areas, theeru account is in conflict with the ecologicapeaility [12].

In another research which to capability evaluatma land use planning with title "comprehensivedlaise
planning in urban watershed catchment using Gl&se study Mahidasht- " is discussed, primarily wise of
GIS the maps overlay until providing units assesmgntapability and management land use, then fisr th
environmental units or small ecosystems also céipakvaluation for land use agriculture, grazirfigrestry,
aquaculture, tourism, urban development and th&egtion done. In the end check the land use plghaind
priorities between land uses by qualitative analogiyveen ecological capability, was produced thp ofdand
use planning of Mahidasht watershed catchmentlidhnother article, entitled "Multi-criteria assesnt of
land suitability for agriculture using GIS, caseidst in Qazvin" assessment of ecological capabildy
agriculture land in the rural of Qazvin city hashedone with Makhdoom ecological model using GlBe™
this results, were compared with the results fréva ¢valuation with combined technique process inaly
hierarchy process (AHP) and geographic informasigstem (GIS). That AHP method combines the prooéss
ecological and socio-economic characteristics tfaain’t succeed in ecological assessment and themivete|
show many different to evaluate the agriculture][18 research entitled "Environmental Assessmemt f
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agriculture with GIS" was conducted in 2005 for Halan province the first Makhdoom model was intredijc
then from the point of view of the agriculture tbacacteristics and capabilities of land for agtiotd and
pasture were examined, capabilities are divided imhe classes according to the results, the amofint
agricultural land is wet, dry farmland and pastunese identified. Evaluations showed that the statBa is
limited potential for agriculture [30]. Land shoub@ according to the general agricultural proditgtiwithout
damage in the long time is classified. In this gtudindonesia titled "assessment of the land fpicaltural use
in the upstream catchment Jeneberang" land cafyatidissification system using the USDA done tresib is
classified into 8 classes, ultimately classes bugh 4 is suitable for each land use with conditddrgood
management and classes 5, 6 and 7 for pasturee matverage and native tree planting is appropriaghould
be noted that each class have limited [32].

MATERIALSAND METHODS

2.1 Sudy area:

Divandarreh city is located between circuit 35° 84d 36° 31" east, and, 46° 31" to 47° 29" northoine
38S in the Kurdistan province of Iran country. Whis boarder from view political division from sbuto
sanandaj city, from north to Tekab city, from eagh Bijar city, from west to Marivan city and fromorthwest
to Saggez city. The minimum height of sea levelG46 meters and the maximum is 3160 meters, tnat h
several different climate which average rainfalltiirty years ago about have been 400 millimetat tre
average temperature have been about 7.7 ° C wihlags of frost in the year. This city is about X0 away
from the province center (Sanandaj city), and witéa about 4203 square kilometers about cover 15%teo
province area, and is one of the main poles ofcaljure in province, for this reason, the main gation of
people is depend on agriculture and livestock ggazStatistical Center of Iran, 2012) (Figure 1)

The situation of study area

Fig. 1: the study area

2.2 Method:

Undoubtedly for capability evaluation and calculdsesuitability for different types of land usékere are
various methods. The first and simplest methodistic and status. Another scientific method maceurate,
is the analysis of one or more operating paramd8dk The method used in this study, is one of ldtest
methods of capability evaluation that consist tb#ofving steps: 1-Identify the sources 2-analyzimgd
calculating 3-evaluation of environmental capaypilit

Identify the resources for capability evaluatiomsist of physical and ecological resources thdectvely
constitute ecological resources. Parameters of ebttte resources depending on the phase andreegls used
may be vary. To evaluate the agricultural potentiddich is based on model of agriculture and range
management, the following factors are considerbd: soil, land units (elevation, aspect, slope),d_aover
(vegetation), climate and wildlife [21] (diagram thiat for this research the map all of these patarmavere
analyzed except wildlife (because it do have magdiat

The parameters used in this study (diagram 1):
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The parameters used

¥ [ )

Biological Physical
resources resources
Landcover classes Climate classes <
Soil classes
Land units

Elevation classes

Slope claszes —

Aspect classes

Diagram 1: parameters used in this study

2.2.1. Map standardizing with fuzzy logic:

Fuzzy logic is capable many of meanings, values syglems that are imprecise and ambiguous given
mathematical formulation and provide grounds faguanent, control and decision making under uncestain
[28]. In fuzzy logic, each region according to tredue that desired criteria earn, get memberstap rgpresent
the degree of acceptance of that area. This mémtseich area, with a membership value upper isehig
desirable. In fuzzy logic, there is no certaintyBioolean logic and each layer is graded on a Soahe zero till
one [20]. And since the land capability for anytmadar land use especially for agriculture is vatyeach
location and follow a certain range. Therefore, show these changes with function fuzzy better granother
function. So here use of fuzzy logic to determinme fand use capability which include value betweerm and
one Then, according to need the map of soil, climate eegetation standardized (be Reclassify) and Heen
fuzzy, but the elevation map, aspect and slopetaltiee continuous raster without the need for statidation
be fuzzy (be Reclassify). From functions fuzzy camned functions: Linear, Sigmoidal and etc. In ddito
these functions, the user can according to thedsiedefining the new function [17]. Here accordiaghe
requirement the fuzzy function for each paramedenein the table below (Tablel).

Table 1: fuzzy function for each parameter

Function shaps Function formula Fuzzy function type Parameterg
a,b,c a=(x-point c)/(point d — point c)*pi/2| Linear decrease Elevation
d
a,b,c a=(x-point c)/(point d — point c)*pi/2| Linear decrease Aspect
d
a,b,c a=(x-point c)/(point d — point c)*pi/2| Linear decrease Slope
d
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b,cd a=(1-(x-point a)/(point b — point a))*pi/2 Linear increase Climate
a

b,c,d a=(1-(x-point a)/(point b — point a))*pi/2 Linear increaseg Soil
a

b,cd a=(1-(x-point a)/(point b — point a))*pi/2 Linear increase Land cover
a

2.2.2. Fuzzy modeling approach:

Fuzzy set theory is the body of concepts and tecles that are a systematic framework for dealirty wi
ambiguity and inherent imprecision in the process of thoughts and knowledge of mankind [11]. lis th
method, all factors are combined in a single staptargeted pattern of modulation maps can be (dezlidea
of fuzzy logic, spatial objects on the map cons@emembers of a group. Membership in the fuzzyhesiry
can take any value between 0 and 1 which reflecertain degree of membership and there is noipahdimit
in the choice of the fuzzy membership values [I#the fuzzy functions with values 0 and 1, theueadf 0.5 is
considered as the midpoint or inflection point;feaalue higher than it have this mean that morayikelongs
to fuzzy set and lower value than it have mearsliksly belongs to of fuzzy sets [16].

Transition Zone Transition Zone

14
0.9 - B .
Maybe in Maybe in
o 0.8 -
< 0.7 - ) _
5 Cross over pomt Definitely a
a 0.6 member in the set,
E 0.5 assigneda 1
Z 0.4 -
R 0.3
Z o2 Maybe qut Mlaybe out
0.1 -
0
0 | 5 10 15 | 20
Not a member of Not a member of
the set, assigned 0 Crisp Values the set, asssigned 0

Diagram. 2: Fuzzy membership function diagram(Dombi, 1990)

Fuzzy operators used in this research that forlayeand combine data in ArcGIS used; include: Fuzzy
AND, OR and GAMMA that as follows:

1. Subscribe fuzzy operator (Fuzzy AND): The effetthis operation is that map output by the snsalle
value of fuzzy membership at every position thaiusccontrolled.

2. Collection fuzzy operator (Fuzzy OR): influenaithis operator it is that output maps by thehkeigt
fuzzy membership values at each position occunvsho

3. Gamma fuzzy operator (Fuzzy GAMMA): This functioombines algebraic sum and product [6].

These functions are listed in the table below wligir formula (Table 2):

Table 2: fuzzy function and its furmula

Function furmula

AND pcombination =MIN (A ,uB ,...)

OR pcombination =MAX(A ,uB ,...)

GAMMA pcombination =(FuzzySurhx(FuzzyProduct}” y1[0,1]

(Refrence: Malczewski, 1999)
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2.2.3. AHP method:

The Analytic Hierarchy Process (AHP) who built bhiomas saaty, is one of the most comprehensive
systems for designing and decision making with iplgtcriteria, because it possible to formulate pheblem
to hierarchical manner, and have possible consigetie criteria of quantitative and qualitativetiie problem
and various options in decision-making, and it ésgible analysis sensitivity on criteria and suteda [10].
AHP (Analytical Hierarchy Process) is the same drignical analysis process that in it one simplehogtof
calculation based on main operations of matrix Whig creation suitable hierarchy and processing testep
and making and manufacturing adaptive matrix ifiedént levels of hierarchy, compute special amauntt in
final weight vector of coefficients, given the i@ importance of each item to the top goal of hiwrarchy
determined. And as one of the most popular teclesiglecision-making multiple for complex situatiavisere
have multiple and conflicting measures, is theiflexand yet powerful tool for decision-making [25]his
process that is based on paired comparisons carvénte various option in the decision-making arsb al
possible analysis on criteria and sub criteria. atheantage of this method is to calculate the shtmnsistency
and in consistency [10]. After determining the ti#aimportance of each criteria, shouldn’t coresisty rate be
(Consistency ratio; CR) more than 0/1 [10]. Atstkiage, give value to each of the parameters @diogoto
experts view of natural resource, later this vdleate in software Expert Choice that the value eath
parameter come in down table. In addition, the fameft inconsistency is 0.09 that show accuracyhefwork
(diagram 2).

Synthesis with respect b: Goal agricutture

Overall Inconsistency = .09

s

e
166 |
apect 104 [
iandoover 063 [
elevation 063 |

Diagram 2: Parameters value in Expert Choice software by AHP

2.2.4. Fuzzy AHP (FAHP) method:

Uncertainty in preference judgments, increases rngiogy in alternatives prioritize and equally, neak
difficult determination priorities (logical stalii) agreement [19]. FAHP to avoid of this hazarddiion was
developed until solve problems in hierarchical gqoal [11]. Some research insist on the use ofyflagic in
AHP to more accordance with the fact [15]. The theaf fuzzy sets, is a designed mathematical thdory
model ambiguities processes related to human krimelg¢20]. Decision maker can freely select the eaofy
desired values. Expert uncertain judgment can peesged by fuzzy number [34]. Therefore, FAHP uwaage
of values for the expression of uncertainty of dieei-makers [18]. With combining methods of AHP &nzy
addition to considering the advantages of both ouwghsuch as provide a structure, understandahiéj m
criteria decision or a set of quantitative and gatve data, existence hierarchical structure bmelligible can
resolve disadvantages [33]. As well to overcomsehgroblems, researchers have used for integretitreory
Fuzzy and AHP to improve the uncertainty [23].

In this phase of the work for weighted down fuzaydr each of the parameters, each of these layass w
multiplied in their special amount using Arcgis 98ich their amount had obtained from AHP methdadakly
obtain maps layer were weighted, which this weidht@p come in down (fig 2-7):
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elevation weighted fuzzy map Slope weighted fuzzy map x Aspect weighted fuzzy map ;—
\M@H W.q‘by .

e -
Elevation-welahted Slope-weighted Aspect-weighated
vatue Value Value
P Hion 0 oma B Hicn:0es P Hian i 0.10306
0 70084000 28000 42000 56000 0 70004000 26,000 42,000 56.000 0 7.0004.000 28,000 42,000  56.000
aters. e ™ Wit
— o0 oo e [ Mete

Fig. 2: Elevation weighted fuzzy mdfig 3: Slope weighted fuzzy magrig. 4. Aspect weighted fuzzy map

Soil reclassify fuzzy weighted map Climate reclass weighted fuzzy map Landcover reclass weighted fuzzy map -

i

g.m-a ERT © 8000 18.000 32,000 Meters “ﬁ.mn 0349 0 8000 16.000 32,000 Meters w,m o088 B carons  maot e Sesuon
Lo 010 [ [ e 1,111
Fig. 5: Soil reclassify fuzzy weighted méjg. 6: Climate reclassify fuzzfig. 7: land cover reclassify fuzzy

weighted map weighted map
Results:

In here Geographic Information System (GIS) prosigessible the use of geographic information feisas
to policy-makers and decision-makers for solvinghpems, although this system is not an automatedide
making system, but is the tool for the search,roffpanalysis and production map [5].

Then in here using this system (mean GIS) and usirgge logic AND, OR and GAMMA map overlay that
it results come in four maps in below:

The end map with AND logic ~

Fuzzy-AND fuzzy-Or
i o areorneon 30000 e o Lt =
B oo M Low 0.1

Fig. 8: The end map with AND logics Fig. 9: The end map with OR logics

The end map with GAMMA=0.1 N The end map with GAMMA=0.9 by
W “@—'f = w ‘éfr = E
i 2 14

gammao1 fuzzy-Gamma
Value Value

B Hish : 0.00048927 A ol i R e i P Hiah - 0.426262 © B75017.500 35,000 Meters
o0 oo

Fig. 10: The end map with GAMMA=0.1 Fig. 11: The end map with GAMMA=0.9
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Discussion:

The earth basically have different abilities to po from a particular land use. It is necessargetermine
the ability of a region the land capability andli&piclassification should done. Land capabilitpssification,
valuation of land with regular components and pagldroup into categories based on the nature thtanpal
and limitations of use from it is a stable and ajppiate [2].

Evaluation of land ecological capability, is théeirediate step process of land use planning. Sthige, is
the most important stage of identifying the mogirapriate practices in area the land. Efficient andurate use
from available capability evaluation techniquestlie world, especially with the Semi-automatic saitev
ArcGis and with weighting parameters used is natecdor anybody and in all cases of capability easibn
can be used. In this research, ecological capakiiluation for agriculture land use with a hadistpproach to
all important and effective parameters biophys{b#logical and physical) within the scope of magagnt as
the unit of planning and management of land beoped. Then were investigated to processing and
combining data from three different fuzzy logic ANDR and GAMMA. Then maps of weighted fuzzy;
elevation, slope, aspect, soil, climate and landecdvegetation) using the three fuzzy function eveverlaid,
that overlay of these layers using three fuzzy afpes AND, OR and GAMMA show different results. Atids
is because their different applications, that irefuAND (fig8) minimum membership is consideredttimfact
gives the subscription different levels of fuzzy. OR (fig9) logic consider the maximum amount fuzzy
membership between different layers, that seebiitud 90% of the region for the specified land ugectv is
illogical. And GAMMA function depending on the garanfactor (Which in one of the maps is 0.1(fig10§ an
another is 0.9 (figl1)) gives us the different amod he comparison of overlays shows that Fuzzy AN@re
appropriate composition is presented for evaluatien potential capability for agriculture in thigidy. Also
survey of another studies and field survey in regibow that the result of AND logic is logical gkliz. As can
be seen in the eastern part of the study areadaltigetdry climate have the minimum value for adtimal.
Another factor that reduces the power requireclfa in the western region is the abundance slogbholld be
noted that the greatest potential for agricultsralimost in the middle part of the study area.

Conclusion:

Achieve to development especially for agricultusalstainable development requires knowledge of
environmental resources and the environmental déifgatvaluation and detailed planning and impletagion
is essential. Divandarreh city is as one of thedrtgnt cities of the Kurdistan province in agricué and range
management (and subsequent it livestock) whichiregto environmental capability evaluation foriegitural
and range management; so we decided to do this feorthis city. Since proper planning and managemen
principles in natural resources, based on the metiog of talent and ecological capability the nmatu
ecosystems. Awareness of these resources and dwtam of potential mentioned resources can prevases
dependent on agriculture. Which in this status weoanter with a continuous production of agricudtur
products and sustainable economy. And also wilgmefrom soil erosion, destruction of resourced another
activities which is dependent on agriculture. Thaghis study, been sought a model of ecologigaicalture
with attitude to all ecological factor in the Div@arreh city as the unit of planning and evaluatiboapability.
In this regard, study and preparation physical himdogical factors was performed. Then using of Gi&l
FAHP method the evaluation of ecological capabifity study area was implemented. As regards, Iran
agricultural model change according to areas fatuation, thus parameters used were calibratedrdiocpto
the study area, and the results showed that alsaseéthe Divandarreh city cannot be used forcadjtire and
even in some places which haven't power for agticalor have very weak power, unfortunately itusrently
used for agriculture.

REFERENCE

[1] Ananda, J. and G. Herath, 2003. The use of analyiitarchy process to incorporate stakeholder
preferences into regional forest planning. Foredicl and Economics, 5: 13-26.

[2] Arsyad, S., 2010. Konservasi Tanah dan Air. BogeB Press.

[3] Basinski, J.J., 1985. Land Evaluation, some gene@isideration, In Environmental Planing &
Management ed (J.J. Basiniski & K.D Cocks) Csirol@ara, p: 62.

[4] Bayat, B., et al., 2011. Comprehensive land usenig and land use planning in urban watershedgusin
GIS - Mahidasht catchment. Geographical Journaftgugerritorial environmental planning

[5] Bilal Hossain,M.D., Anwar Sadat and A.F Mesbah, @Qlocal Level Agricultureal Planning Using GIS,
Bangladesh open university.

[6] Bonham-Carter, G.F., 1994. Geographic informatigsteams for geoscientists - modeling in GIS: New
York, Elsevier Science Inc. pp: 291-303.

[7] Botkin, D., E. Keller, 2010. Environmental Sciendearth as a Living Planet, Translated by VahabzAde,
H. Jahade Daneshgahi of Mashad.



43

[8] Burrough, P.A. and R.A. McDonnell, 1998. Principleé Geographical Information Systems.Oxford
University Press, New York. pp: 333.

[9] Canada, J.R., W.G. Sullivan and J.A. White, 1996pital Investment Analysis for Engineering and
Management. Prentice- Hall, New Jersey.Dombi, 99Q). Membership function as an evaluation. Fuzzy
sets and systems, 35(1): 1-21.

[10]Ghodsipoor, S.H., 2000&2005. Analytical hierarchpgess AHP. Amirkabir University of Technology,
Tehran: 5 ed.

[11]Gupta, M.M., 1977. "Fuzzy-ism', The First Decade, Gupta, M., Saridis, G., Gaines, B. (Eds.), Fuzzy
Automata and Decision Processes, Elsevier Northadd] New York, pp: 5-10.

[12]Hatame nejad, H., et al., 2013. Land suitabilitalaation using ecological capability model in Ardab
province with land use planning aim. Quarterly stifee-research land use planning, 5 (1).

[13]Javanmardi, S., et al., 2011. Multi Criteria evéduland suitability for agriculture using GIS - @aStudy:
Qazvin. Environmental researches, 2(4).

[14]Kabir, S., E. Edifor, M. Walker and N. Gordon, 20XJuantification of Temporal Fault Trees Based on
Fuzzy Set Theory. In Proceedings of the Ninth ma&onal Conference on Dependability and Complex
Systems DepCoS-RELCOMEX., Brunéw, Poland, Sprimg&rnational Publishing. pp: 255-264.

[15]Kahraman, C., U. Cebeci and Z. Ulukan, 2003. Maliteria Supplier Selection Using Fuzzy AHP,
Logistics Information Management, 16: 382-394.

[16]Karimi, S., 2014. Usage Gis in environmental plagn[booklet in the master]. Tehran: University of
Tehran.

[17]Koohbanaei, H., E. Nayerabady, 2011. The use dfyf#gorithms and hierarchical in determination of
urban landfill in GIS, fifth national conference waste management, Tehran.

[18]Lee, A.H.I., W.C. Chen and C.J. Chang, 2008. A yuXElP and BSC approach for evaluating performance
of IT department in the manufacturing industry aiwan, Expert Systems with Applications, 34: 96-107

[19]Leung, L.C., D. Chaom, 2000. On Consistency andkRgnof Alternatives in Fuzzy AHP, European
Journal of Operational Research, 124: 102-113.

[20]Lin, H., j. Kao, k. Li et al., 1996. Fuzzy GIS asgtsid landfill siting analysis, proceeding of ini&tional
conference on Solid Waste Technology and Management

[21] Makhduom, M., 2008. Land use foundation. Universityrehran.

[22] Malczewski, j., 1999. GIS and Multi criteria DedriAnalysis. John Wiely and Sons. Newyork.USA.

[23]Mohammady, P., A. Amid, 2010. Integrated fuzzy VIR@nd Fuzzy AHP model for supplier selection in
an agile and modular virtual enterprise; Applicataf FMCDM on service companies. J Math and Comput
Sci., 1(4): 413-34.

[24]Motiei langroodi, H. et al., 2012. Modelling of dagical capability land from view agriculture anahnge
management using Fuzzy AHP method in GIS. Landolasming, 4(6).

[25]Nabi bidehendi, G., et al., 2012. Application of [MCriteria Decision Making in the environment, firan:
Kiajoor.

[26]Noori, H., 2010. Assessment ecological capability &griculture areas prone using GIS. Journal of
geography and environmental planning, 21(1).

[27]1Pooladdej, M., 2009. Land use planning - protect prevent from environmental degradation. Tehran:
Farhikhtegan Daneshgah.

[28]Pourahmad, A., M. Sajad Zahrai, S. Nazari Alavi, Habibi, The use of fuzzy algorithms and GIS
equipment to locate in urban areas (Case Study:l&itfill Babolsar). J Environ Study, 33(42): 32-4

[29]Rahmani, H.R., 2010. Sustainable agriculture andllemges of production health yield. Nosooh
publication.

[30]Reyahi khoram, M., et al., 2007. Environmental Ea#ibn for Agricultural Activity by GIS; A Case Siy,
Sarhad J. Agrci, 23(2).

[31]Saaty, T.L., 1980 & 1990. The Analytic Hierarchy®&ess. McGraw-Hill, New York.

[32] Saida et al., 2013. Evaluation of Land Capability Agriculture in the Upstream of Jeneberang Waieds
South Sulawesi, American-Eurasian J. Agric. & EowirSci., 13(8): 1027-1033.

[33]Salari, M., H. Moazed, F. Radmanesh, 2012. Sitectieh for solid waste by GIS & AHP-FUZZY logic
(case study: Shiraz city). Toolo -e- Behdashat(1)}t B8-96.

[34]Vahidnia, M.H., A. Alesheikh and A. AlimohammadiQ@. Hospital site selection using fuzzy AHP and
derivatives, Journal of Enviromental Management, 38028 -3056.

[35]WIlie, S., K. Steven, 2003. Science, Technical etige and the human environment, School of Geograph
and Environmental Science, The University of AuaklaNew Zealand, pp: 324.

[36]Yavari, A.R., H. Bahraini, 2001. Targeted plannwgh simple method of land zoning, journal of JES
(Journal of Environmental science), nom 27, unigis Tehran, pp: 79-97.


https://www.researchgate.net/publication/309585668

