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Agriculture section has a critical rule in life of economic and political societies. In accordance to
limitation of existing resources and excess of demands, we have to do an exact and detailed planning
to expand the activities of geographical compound and use the resources. Geographical information
system is one of the new scientific approaches that help us to have an exact recognition of potentials
and capabilities of each area to split the capable ones for agricultural activities and start the extension
in this way. As a matter of fact, by using different models and algorithms such as multi-parameter
decision making algorithms, geographical information system can achieve this capability.
cultivation of rapeseed as one of the high diversity of products, with specific requirements in terms
of environmental. Izeh county, it seems of attention geographical location, for the crop is a good
one. This study attempted zoning criteria canola growing areas prone environment, to identify using
a multi-criteria decision making (AHP) and weighted model (I0) in GIS. The purpose of this
research is applied based on the nature of the analytical, that after collecting and preparing the
information and the different layers of the mentioned methods have been used to identify areas prone
cultivation. Results showed that soil parameter value of 0.47 with a height parameter of most
important and least important values 0.02 and the seven criteria for environmental impacts of the
rapeseed grown in the region is based on expert opinion. In base AHP model, 29,018.55 hectares
from region area for rapeseed cultivation of very good, 40,461.19 hectares is Appropriate, 85,152.42
hectares is average and 71,223.75 and 147,601 hectares of the region, rank are Weak and
Inappropriate for growing rapeseed. In base weighted model (10) , more than 23604/40 hectares
from region area, is good, and 37456/36 hectares, Inappropriate. Result each two model is same.

1. Introduction

towards the development of this sector. becomes

The agricultural sector has an essential role in the
economic and political life of societies.
Considering the limited available resources and the
increasing demand, it is necessary to carry out
accurate and comprehensive planning in the
geographical fields in order to develop activities
and use resources. The geographic information
system is also one of the methods based on location
analysis, with the help of which it is possible to
know the environmental capabilities and
capabilities of each region in order to zone the areas
prone to agricultural activities and take steps
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Cultivation of rapeseed, as one of the products with
high  diversity, has special environmental
conditions. According to its geographical location,
Izeh county seems to have a suitable capacity to
cultivate this product. The current research has
tried to determine the zoning of areas prone to
rapeseed cultivation based on environmental
criteria, with spatial decision making method
(AHP) and weighting model (IO) in GIS
environment.

2. Methodology
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The present research is descriptive-analytical and
in-depth in terms of its applied and developmental
purpose and in terms of its nature and method. In
order to zone the lzeh region in terms of areas
prone to rapeseed cultivation, the desired layers
were digitized using AHP method. Then, based on
the existing conditions in terms of the investigated
factors, the criteria were prioritized and according
to the AHP model, the criteria and options were
evaluated, based on which the data was overlapped
and analyzed in the Weighted Sum Overlay option.
, was discussed in ARC GIS environment and
Expert Choice software. The layers used in this
analysis are the geological layer, soil, erosion,
elevation model, slope, vegetation and type of use.
Also, in the weighting model (10), different
weights are given to different complications and
different  existing classes, and flexible
combinations are obtained from the maps, which
include a range of numbers. In this way, after
applying different weights on the inner classes of
each layer, then all the layers are overlapped. This
overlap can be done through different functions in
the GIS environment.

3. Results

The results show that according to the AHP model,
of the total area of 29018.55 hectares, i.e. 7.7%, it
has a very suitable condition in terms of the seven
criteria under investigation. As an example, this
area has a low slope, suitable height, erosion below
5%, land use with suitable cultivation, deep soil
with suitable texture, etc. In the 10 method, the first
zone covers 23604.40 hectares (6.3 percent) of the
region. The difference of this area in two maps is
one percent. The second zone in the first method,
with an area of 404,061.19 hectares, is ranked
second in priority. The conditions mentioned in the
first zone are also present in this zone, which of
course becomes a little weaker. However, it is
favorable for the cultivation of rapeseed. This zone
is adjacent to the second zone. In the IO method,
this area is 37456.36 hectares and these two areas
are almost the same.

The other three zones, which have moderate,
unfavorable and very unfavorable conditions,
cover 85152.42 hectares, 147601.00 hectares, and
71223.75 hectares of the area, respectively, in the
AHP method. The environmental conditions
investigated in these three areas are weaker than the
first and second areas, respectively. These areas
have soil with shallow depth and inappropriate and
stony texture, inappropriate use, tree and mountain
vegetation cover, high altitude and lack of access,
high and inappropriate slope, lithological structure
and poor structure for rapeseed cultivation.

Journal of Geographical Studies of Mountainous Areas 22 (2025) 19-38

In the weighting method (10), more than 37456.36
hectares of the region have a suitable condition
based on this method. 110754.3 hectares of the area
of Izeh county have average conditions for
rapeseed cultivation, which this method is
approximately 7% of the area. It includes more
than the first method. Also, more than 145,308.17
hectares of the area are in poor condition and
26,405.56 hectares have very unsuitable conditions
for rapeseed cultivation. Comparing the 10 method
with the AHP method shows that in both methods,
the suitable area has certain conditions and in the
unsuitable area, the 10 method includes 4% more
area. These areas usually have limited soil, medium
to high slope, medium height, etc.

4. Discussion

According to the AHP method, 18.5% of the area
has a suitable condition for rapeseed cultivation,
such that it has a high potential in terms of the
seven research criteria. This situation in the 10
method is 16.3%. Also, 58.5% have unfavorable
conditions and limited criteria for rapeseed
cultivation in the study area based on the AHP
method. This amount in the weighting method is
54%. In general, the two methods have many points
in common in the assessment of rapeseed
cultivation in the study area. Both methods have
almost the same results in terms of area and
geographic location of the zones. It is important to
mention that in terms of the comparison of the
zones, almost five zones in the two maps have
overlapping status and are marked with a slight
decrease and increase in area in common places.
Based on the evaluation of rapeseed cultivation, it
seems that both methods (AHP) and algorithm (10)
have the same results and both methods can be
used. The results of this research on the efficiency
and effectiveness of the used models including
AHP and Ol and their combination with GIS, with
the results of Tadsi et al.(2020), Mandal et
al.(2020), Singh et al.(2020), Moradi et al. (2019)
and Sobhani and Nasiri (2021) are consistent.

5. Conclusion

The conclusion of the research shows that the
region has a favorable capacity for rapeseed
cultivation. This capacity was well-confirmed
based on environmental criteria. In addition, the
two models used in the research have the necessary
efficiency to evaluate and measure the
environmental potential for cultivation and
agriculture.



AFA AP Ol (Y 2l) P90 ool il Sl

)

AV=YY 1 Sy S gbls
@Mgf é.bb.o @l:é!j.? Ol dolilad
http://www.gsma.lu.ac.ir

PRER AT CR
93 Yo
Fld g5 Gblo 43 o b b il 2 135 LS L5,
(0! ¢yl yga caxtlian 8 390 )
" Sl SMg> ¢ Bole Cox>
Ol gl Olgheal Olgheol ol 16 3 paabs 1 5 481 o p sl STl 5l kel '
O i oy o8l ¢ Gl ke 5 Dbl oSl o 05 8 el
Ao Ol X! [XWZ
(Wlio o8 Hd C39u5e 49 4595 b . Adl b elg ol § (SOLABI Dl 3 wlol i G510 39 icv
VE Y/ A/ 4o § 3455 (S 3 el 9 ( IS > Sddo & 18 & Tl (519 0 LOW (J9 3 9 sl 50 &b
(2le gy 39 W e OleMbl i 8 gy Dygo @be 3 00liiw! 9 Bhouwled drwgd (Ll 1o (5 Bl
AAEAVARVAR 9B Olg 388 oo b Ylka! Of «Kos” @ & ol SKo Jalod g e S w9y dlex
Ll Gy 6 oy 53 Ul PIT 9 (Sagle 5 Called Umiu & (195 (Sudig sotain 4 dilkun B e SO WL
VEF/0 806 Lyl =l (G118 Vb 955 b DY gmammo J (5 Olgae 4 17 Sl .00 5 (0 gmuo S o3l drwgd
9 SIS Sl (o bo (LSl CuBgo SIS ol Ol jad o | (e Bl I (o0 1S
oS o313 17 s dinn (195 (Sudig 45 Cowl dbld S Lo lo G .ow ! Egiie DY gazmo Cul

slolas S cas
S sl Jbe (oo
(B s s S s

codl Ol gl

o 58 (10) (23038 Jo 9 (AHP) (JlKe (6 o8 o (93 b ¢ rumo S shime (bl g
St — o gl Cutlo Slun p 9 (5O 2l B Bl 31 gagh cxl .led (asein 1y GIS
oud 73 Sl 9y il T (&3lwoskl g ikt Sy § DleMb! (59T xox 3l (s 47 AL 0
JFY 331 T slre 45 D18 Ol g S .Cww [ 0l 4 5 0 59 Sl S ARiwn (195 o S
Olo 30 (3105 w36 9 Caaddl o oS (GIHI8 /Y Wil b LT 1 Hhro § Cundl oy sl (G151
S 0sbre iz Jow (whow! g .ol dllan 350 dilain (19 137 Ol 50 usxo Jhre Cad
Lol Slyfe HLa FFPI/1R icw bo 1357 Cl 57 (Sl p datuin Sl 0 31 5L YA+ 1A/00 AHP
s 4 diaio 3 L YIYYFIYO 9 VFYS ) § b wgio Cuniog (8118 S ADIOY/FY (ulio
YrEeFIfe 3 i 365(10) 80039 Js oo | g id b oo 357 CiS™ (61 (oo biob Ll (5151
SO w90 8 gl du gl w1 ow Lol 5L FYFOSZ/TE g Cow Lo dilaio Corlu 0 31 HU

il BOT 2156 9 b O3g Ol

23 olol (S5 0l ge @ galaml anw g 5 A (S4S Olgr > oo )

& slacaes i cu;.:ajfﬂgio.a) 4>;JL;§;_ A 5 (glinly

1J oo Oy g8
(S ()JavadMikiniki@birjand.ac.ir«( sste o) H.sadeghi@geo.ui.ac.ir: ¢yl i g5 «uig 551 g

) Psis 3 5K a,t_.u.ugsjk_fr,,as Gadie jloslizal b Sl S Gbla 55 asee glajlan bl 5 58T 28 U551 O F) sl o SO (o ¢ Sl (0 49 DOl 090

NATA oo YD) Y ol e Sl Gl 5 Ghlie Uil Sllas anlilod (o) Ol g canllas 35 50

d Doi: 10.22034/gsma.2025.2042188.1035



e 9 (Hilo

Glos 28 Tl Gomeliy ol 53 i3 il glate e slas
LLoT b 5l a1 > ¢(Panagos et al,2020: 25) ol asl
A D 4 Ol o ddxie (4S5 (oS Slaskas 4 a5
037 » ASG.(Makowski,2002: 24) cil caws X
L5 e 4 ar g b (B e Sl dslate 5 Il eslil
S el glaplls o LOT 095l 5y Glas 8 5 Sl
S| I S sy 8 5 s Sl 5 S b S
ske 5l oslizal 4y gma 15 Oluil S5 b 51 0T & by e
LS s b Bas 5 S Gl e 08
Ogde oS a iils ol ale- 51 (Habibie et al,2021: 779)
3 i b il e K3 ple I gdate slaas Ly S iy
Lawal et al, 20211 ) sl ool g Sl (e 3 53

(4
s 55 (b s S 68 el sladils 5 GIS S5
pke 53 laBa) s e pl 5 ol L (o3l Coeal €IS
Sl ol 03,08 e Db 5 G5LS 5 e
Uil sla b, 3t S (Sathiyamurthi-et al, 2024: 8)
T3 GIS 3 aslizal b6 5 (sobas i (5,5 oo ot
pske 53 s 3,5 4 Sl "(AHP) Sl alds Lo
4 VAV aas 53 Jde opl oyl Jasea 9 LaS (65 el g e
Ricardo et al, 2021 ) ws glasl " gole I olog™ dhwy
en (F5 a4 &S) e dde ow T 3 51 Coda (359
il Ak S5 L sl (Wb 55 0T ol S
4 5 etd uuaib mile (b At & S
Ol b ol (g3laml 5 ol CIlas 4 o gas I L oS S
Iy Cows (628 L83 4§ 5050 51 &S )3 Gillae 35l
LT3 sbie wal 1 (FalSulayman et al 2012:137) 5 5
SO als o)Ll 55150 il Ol g5 g (510 Aludas fulows
O . 51 p s sl (F L flize  Soen (7. Sy (¥
s S Salas (sl (A il (V. )8 5l (5 .58 o510
S 5«”?5"‘“*" Je (Saaty,1987: 162-163) ,1 SG (v
oS MK sl asllan oS G355 ¢ 23055 Sl Ess 5
SosliS e 1 Calies Oolial (gl Jaes et il )5
o o3 o)lsen 5 edd S5 8 GIS wans b e Ll

sl ol (63 5 oslazul (65, 5liS

v.Analytic Hierarchy Process

V¥ Glials (1Y i) po ol s Jlo ¢ HliamdgS Bbolio o1l pia olallae dolibnd

AR

MOIINA-) T oo less 4 Calien o sle Oldias Ll 5 O3 sl
> ool plli 55 5 J s (Maturano et al 2020: 3
Ui OT 33 S o35 bl Sl 5 4l aes arw s Osp
Jat) amsl> slde Cotel 5 5L el O - Y4 gjles
ar g )3 B 5 Cane adsl alse el (BT al,2020: 337
See s (Khan et al,2021: 5) ,5 g5 6 wdor  axio
hSm A O el 5 DS Wy 55 Sl Hla, 55 Sl oS
L 5 olazr] DL 4 oS $SGST (godes ol s 51 (65550887
Ols 4 (Srdjevici, 2004: 38) wT o jled 4 analr (g5l
3 GNP Ses drn 5 9 Ay (5 5558 o (olasl i (IS
Scown et al,2020: ) s pd0lal 55,58 &l Bles
SLlBl 0k, S  5s S sk 4 6555leS wans (238
Sos0 s A5 Rl B saaia oluenl B slaly o 03 pu
HINZ et) cal g 5w aldd 55 5 (55,5lS
kS 5 (S 5 OT) Jame (sla il 3. 5.(a1,2020: 4
o Sels 5 aabie A SLab glawle 0o &ls S Of
RUKNUAIN ) &,ls (65,5liS anw s 5o gwlul 28 &gl
3 4 eslizel K5 s 4w i (Eftakhari etal,2008: 90
Ol 550 51 S 50 LOT jl Chlis ) glate 4 Jooes b0l
Kaur et) 535 o o rwg ol 53 IS 5 oo
oI e wle Cysgdou 4 4y L (81,2021 2689
Ll bl M 5L 8151 0T a5 & 5 Camar 0553155,
e o) G 5 ety s 1y 55 3 ge e Vsl o
Yazdanpanah et) e I o I IERE TR

.(al,2007: 194
S e s 5 el g CELE I e Ol p
(SooslaST anas G glaly 53 ulel 5 e Cle
Sromalp 3)s0 Ll GLab 5l b arats S Ss
S 3 oS G Shs ey b ol Jpame o5 e
S gl T 51 (Tudi et al,2021: 35) wab s o3 gudoee OT
o3l sl oo 5 ot 93 (6 5lms 518 Sk 5 ¢ 550 Jilo
4 SIS b T3 5 (58 el 1 03,13 35 Jaoms
bl ales obisl s 3,5 5 55 b el O Sl eslizal | shate
5 .(Lashkari & Ki Khosravi,2008: 97) wsbl [ astlue

Lo (6,8 el e 3,118 5 4g5 0590l 45 5

\MADM



VP Ol oYY (5L p 5o o pled ot Lo (St g8 Gblo L3I > Olllas dolidad

Slhav e g bl 3 e Sl 08T
Sl s Gladgy o sh% 4 GIS Le 53 HLs)
S Cul @8 Do ols g)yslS OV pame S
Ll 0, AHP S50 jlaskis Juks 51 btee
AHP 5 GIS .S 5 & aw S 4 (2020) Tadesse et al
652318 DY game Sl s SOILL we) 5o (g sllas S
AHP Jue S 5 5 1,8 5155 (2020) Mandal et al .s,ls
S509liS OV pame CiS (Gl dmts Sl uns 53 GIS
Slaag 8w § ams (2020) Singha et al s ls o,Lal
S5 8 3,13 3 4m g o Rl Y guamee CiST (6l (Sulatone
das o led g |y sbag cpl AHP 5 GIS sl
Sy o bl & Lals ol (2021) Kumar et al
st D! (ol aslial (55,8 53 5l (5555088
O rmenlzsl 5 o las Slowigy i 1 Shas5 4t 5 ool
S Lsls 0Lz (2013) Kazemi et al.s ls oLl 3 5> 40 eest
S i8S Cnlie (slaatgs pes 8y oslln 2 s, AHP Juke
S CiS ol arkete des 5 ¥4 1 i sy ol elel s gen s
Lsls olis (2017) Roshanali &
e 5 ol il ulul y andllas 350 Aakate S1Hl &S

L;pb‘ M)J Y/\/Y cg;f_:_gu\aﬁ Q}u\; L;.pb\ M‘)J \O/Y‘ LG‘)‘J

hani.cool daiuws

AY g Lo g0 Cusgdma b o811 Ao 53 FA/Y cr_{;ﬁ:j.bul.g
Lo (68 e by 5 Col 3l Sy sdoa b () Loy
Moradi et al .ol esls O 1) g b0 ol (2550 o)lne
23 bt IS S (gl bt Gholis oS i S a5 (2019)
Olals 5 55 0 ailaie (lo idos 4 5 ke 5 s S >3
el 03l Ol 1y e ol sgbe AHP S5, 5 dil
&l ANP iy, b 8 ass (2022) Sobhani & Nasiri
Ve/oY (Cudgdoe Osds ) ooyl o ys YANY IS S
b obl deps TFAZ (oS Cuspuse b S o)
Iy sl Cusgdore b ol Ao ys WVY clowste o g

sl 03 g aeiun
2 e il g S ) A 4 S L
Ol § Casadl pummen 5 ()33 31 e 5 SIS glaesls
ol el S8 (S59S Il anw g bl 53 Jaoes
03 ool Oliw,gd casllas 5, 40 ailee Db )\g.f»'\' SR

el Btas dibate ) 53 (655987 ol Ol 5 Ol

Yy

e 9 (Salo

o G 5 B (6l 5L e O e el 5
Sl Gn S e Gt 5 S0 250 5 0SS5
A e (OIS 4 a5 0y (Budak et al,2024:54)
Ol oz 31 (65,59laS” Ll 1 osb 5 oo Joilsy cadbaie
e 3 5 e el S e 5 (ol sl 355 e ol
o) Sl el e 3l (6,15 0 g 5 it gz oS
slts (Alijani & Dostan, 2005:14) col 1wl fol g2
2 Sleas e 1 a8 eslinul (5 g (A1) Gble o fuily
S323LS anm g Com & 345 o0 guima i OIS S
SIS (Abdo etal, 20241 7) a8 o - Jlas 41, K
53053 4 OT St 48 ol Olgrr (22, OB oy 5o
ol s s BB S 5 el Rl 4,y ddee bl
S .(Ke et al, 2020: 2-3) 5,0 oluil STy gla e,
S w3 5l ool 03,557 3 53 5 Kl 03l 5l 31 el LS
508 Dalini, ) wab o dlws” 5 2,
(il cnlin J guzmen ol 28T (61 a8 s (2006 42
on 53 s a1, ST by o3 oS i
ST S o 355 a3 (oS T Sl ogde Sl
AS o ol aikale Sl and |y ey oM e )l
3 e 2h & Teklo Begash,2004: 97)
ST ol 5 SIS SIE 550 b oo 3098 (Sla pae; Sl Lol
oS 5L 350 DT Wl5 ol Sl s & rba (slage 35 5
-l (Heje 0 57-60) s cnlis LS el 1y
il o 70 55u=PH L sla ST IS0l 6l 5 2000 0p 5
(e ¢ ol Lol 555 1508 (Liyanage et al, 2022:802)
95 145 5t CES AL O 51 s PH 5 nd 258
Sl seals )y Hd ol s ags ojlal ST Jsae p sls
Ll o iy &S (6,8 gl (LS 255k Jal g nm
S e 6K Olg e oplpl (Afshari, 2008 124)
) 3g5 a4 o gaes Lol o Lo (clajlms Bloed 5115187 i8S
ooy ol 5 ole o s 5 Cils (iS5 b
b s oo Glaslae plul p 1S CiS ) opl ol oyl
Ll 5 2 GIS 5 S8 (6,8 pmnat o sla 25 51 03lizd
AEL S SehB Ol plal [y el Glaag Sl 6l
o ol ol & Lls e 6555lST 5 GIS Gl @l o
(Raihan, 2024: 9)uwls ¢SS



Sl 9 Solo
03 5 Gy sl slome gy 2 3550 Jol g Blond 515 o
a5 3 asan 5 HE 250 4 81 AHP s 4 5 1
53 baesls o 5 4o 5 Slamen 4 0T bl & s §
¢ 5 sARC GIS L. ,> Weighted Sum Overlay g
ol oslitul 340 slaaY .us als ,, EXpert Choice' i 31
(ol p (STl pns aY Sl Osle s ol s
AHPJw 5.6 ,,8 g5 JAL:? Ui g vt (2 W) Jie
dglie 95 S0 5 43 8 15 1 pmakidis plai 5 L Lns
Gl dgd n 0315 ABY ulde 53 ol S35 ¢S5 a4 el
Expert ,\;\vﬁ@m)‘jqﬁu&!fuwjlcufﬁ
5 bobae olg slaojs  Gle S w3 S elnil Choice
33GIS s 3 dws dl o 1333y pl 5 el Sy s 4 S
S35 plpnal olg 4t 5 ods Jlasl s &Y 51K
S bl sl a5 eles oS sl e o S5 !
0 55 pl@ 4i& Ll ok plsil ¢ 9550 4 L e ol
chw e Cusgdome (0 Cydgdous (Dol 05 adb
et ok (Sl Ads Ly pde 3 ks B 3 s
SIS 5 Caldes oylee 4 50 (10) ga505s s s
Ollensl DS 5 5 o 03y Calies 05 345 00 Soslinae
& 2 03 sl 3l glaals 8T LT o Sy ks 51 6 pds
G35 2 aliee 05 Jlesl 51w S Sy o 3,8
SLisrer o2 b b Ll pew ¥ a5 gls OIS
< GIS Looes 53 Calises wl 5 G b ) SLospen (55 e

3,8 Do Ll

Colus 5 Lo a3l g VYRS, L oS el
i sladals 53 ailate ol )l 55 e e STVVA/R
wjtégg,‘&ua;}abw)tél,bgameﬁ\)wﬁu
aal )T LS 5 Jal i w35y Sl 0 i 5 CiSe
A.a}a;ﬁ_-,ilosﬁ@mﬁwéuaw;\@dbuuéu
alain opl oS Jaen 5 (ool Lyl o g e 5L 050 0 s

arsl= gl 5 sllae OY s d}\g&fé\ﬂx\}s@ 3,ls

ST dlis L gl dl g odd (b 1Bl T

V¥ Glials (1Y i) po ol s Jlo ¢ HliamdgS Bbolio o1l pia olallae dolibnd

Y¥

Bl Olg 5 baoslaaal 0 eS80 5 555 o0 (abu\ OlyslesS a4 2o
3 ol B K B st 3550 el sbar OT (Jasms
Sy 4 Ghas b ol conie Slllas el &) 50

iles g Mr%ﬁbjo.xfiﬁ
S s e a5 o bl 5 g5 4 g
13 gy AT s BBl 5 (65558 3 s sl p (slesdll sl
4 cody] Ol g James (S0l 5 glalid Ooda b Ry 0
ol ity IS CsST (gl dibte ol B LU
o3 Spl Jamme iln lashlazal S a3 a2l
1y aiie o e L1 gn 3 31 o365 oozl |5 6
s 5038 Y suams ) SIS dms 15 st 5 e s
o2l 03 aaip) 3l el Jaes ol Ll d 4 a8
A o sl slas 516,00 LG Sl ods 56 tags
Sb Jelss ple s Jtole b (bl 6 (ulidop Sl
Sloshie plabed olals 1S CiS datas glaag IS
MJ&T}J&L&GB @J:@&ﬁéﬁfﬁ«ajéud.\ﬂ
el 0t o3lizul (10) 25055 Jde 5 (AHP) 51 eall
2bad 5 (T (g 5aal p o 5l andllas 5 ) 5e diate o Zulgi o
elin Bl 0 slie 5 2L5L1 ey 55 opl S eslaal L

g e IS S sl a1

G gy Y
Ll 4 5 cglamn g 5 9525 O Lo 5l ol Jhash
shi sl e K655 5 s — o iy 5 Cotle
G LIS S x5 Bl 4 ol adlate ey

Lolph ool e A (o5 B3 3550 laaY 1l AHP

axdllaw 9 490 09 guno (A y20 ) .Y
T 55 0l s Dbl 3 o] Ol g siny aadllas 5, go ailaie
aids OY g ax ;5 FA 5 Jlad sl 4l YY 5 4dds 00 5 4> s
o el ok SBly s 5 4 o (sl 1l 3L VF
055 auls 53 5 Jha S Gble > (oLl i bl i aikeis

@ AL o o8l Ll ) e e slas dlantyl 53 Jasee (slaslne S s~
Jelse 5 dasl 5 5 it ach K5 515 ke g b go il 53 s S clos tsle el g oS



VPP Okl (1Y (ol 03 )led (ot o ¢ Flutd o8 bl (2 U1 o> Ol 4obikd

il 9 (Solo

SIS sk 253 WBly Sse s A OT @ anly Jolin 5 555008
DL 4§ v\.;"d‘sﬁ ,5.. \Vb~ A J}g-}a )LAT uﬂLA‘ B4 u\»;l.;f b\-lﬁ:
e el ol 15zl 8 OYA spd 55 WAV JL
AL e S OFYFY iST LB S

[ LU U S P

=
axfllan 8590 dikaio Ll 2> Cusdao ) S

VE Vel paids Olejlu glnesls wlal 5w 550 Iaca
= e

4 bg e Al il el o pl 3 s sad ST (S S
Slab (plali) 87 L5 1 eslital b e A 4 Hlns
0T Csenl 5455 )15 55 dms i 35 50 LOT (Ssledlbol)
6&@%5,@&@&,]9@);.&@&
el Cows 4 gladye aslsl 4 s e IS S
4 by e ods Ay Atk 5 Jlasl atd 1SS a )
ol edks sl GhalE b 4 e Jlas

RAES 395 g0 0315 OLES aalsl s sé;‘f‘jﬂ})‘

Yo

LT Olb 595 039 Jbs! g 4l SBALE ag
Cain SIS 2 0555 () amlie 5 6 IS 55,0l s
Q}UT)) S g0 C)ULJQ E) Sledb| u"‘“""‘ B ca..\.fu_}fs JL:M
A3 8 jasie Db IS )l 5 488 O
S bl Sl 6 e Curs L;bl;stfélﬁ,b«fd\dﬁ

Sl oml Caeal b Olib 5 riw )l Al e 1S



Sl g Solo V¥ bl (VY o) pod oylesd (o Jlo ¢ SlimdsS 3blio (o ldl pra Olalllae doliluad

P—
s s e i ad

S 213l (6 I x-S o B Ol spe— e O3 - (B 31 Joho T 4 Sl 31 ol 5 40 4 Y IS
b o) Do g — (a0 (S
Vv ga.u)lis o

Pl 2 S b5 LB E il (g 9550 Slene Lk & 3lto ot (529 wmillo i o
Glre o baay § o (08 355 diles Olulis,lS ks s lin) baloas 31 eSS ja 0,5 1 35 Pl 31 e
8 ol sln dn o ME S Sl 05 e s delie e ) 3 Y Db oy 2

Y7



VEF O (VY ) 33 sbe it Sl o Sl g7 Bl LS i Sladlao 4ol S 9 Sole

-t Ol ) (daes Slaslns (55 dnsln o o (V) gt 5350 el VEY (g5 alin e Sl )5 acloee

e TP R V5 3 I S PVR I VU PP CIN I PSS P9

B sbro o (95 4 lio g Flo ) Jou

gLl Ol e Ol jee s Ol 50 sy ol e | eS| S Slas
v 4 2 A v 2 \ &Sl
0 £ ) f o \ Y Ny
Al v f A \ Al A\ ol e
¥ ¥ o ) 0 AL Y A iy
\i o \ . /Y /YO /Y Y b Ol e
s | . /Y ¥ins Yias /Y0 Y el Ol e
\ ¥ing /Y0 /YO Wing Al ¥ L5l Ol e
\% \AARS YV/FO O/VA VE/F A 1/49 e

V¥ o, 5 ae
[

A g3 il oS L g s DAT3 (8 sl g (339 dplone
-QTC}WJQHM;SQTC?L;%Q)M)\:M denloes dl o cpl 53 (ol s jlins 0 9 denloes (Gl dl> 1o
P G g oS ol e 5yl ST ABL APV a 058 Gob n) 51 el ok ploil s (glaslme 05
ML Do et & 85 555 ) L b jlee Sl plS hrn 055 dloms (513 T iy b jlna 5161087 2 10

el ok 0iloeS (VoL Jgulom 53 dlo jo o T I P R A R AN P

OT Jolo o705 o0 el Jol g6 o 40 s 5o 50 2

B obro (o 09 g Fb Y Jou

o | O Ol Ole S RS sl | S rs
S GO T e S L =l

¥/ AL AL VAN /O </FA < /IVF /0¥ S
Van% A AV /Yy /YO Wini Y /AN w2l 68
/PN M Y A Y R oY Y ks e
VY NF Y Yy R Y Ry Yit4 A sy
/0 A /Y o F o/ /0 /Y oA o Ol e
AL IRYAR F /24 oY /Y s oA Uil Ol 5
VS| ey /0 /0 AT /Y oY Y gl Ol e
SV \ \ \ \ \ \ ) o

VFF 0,5 ae
(-

4.:3)671))33‘)'2})\‘41«&&:.A;&.{Lg,;).a.d,.w\o..ur_...w& l'“)l'ﬁmd.l@h’)B
aiia 355550 J gama 28 55 15 Jlae p )ME 3G San K5 4 o Slan 2 (I 30 5 25,0 S (sl
b ST s ol auloee 2501 el bl 38 jasie allan 3 go ailate 3 IS S 350 3 s
Y SO gLl shae 5 Sl o i oIS IRV drlous e ) 3 g gazme 5148 Hlre 2 olg 055 AL
Sl Cin m s S LEE 5 Caenl o ST Gl 5 00dd arnlous b lne (6 Lo o SSle dm ol (gl 33 8
sl 0355 ailata 53 1S CiST (Gl )y g 3yse e A3l o LT 2l &7V sde s Lajlme I pIST e

Yv



W 9 Sole

CrNp,sl 5 (/P b Ol (/)b Ol

Lo sk )

VEF sl YT o) pod o3bosd it Sl ¢ IS (sblio o1 Ldl yia colalllas dolilad

Sl Shme i & ST phy Sl sl s

(08 lid ) (V) AE mi s (V) LS

(485 bl 3 B le (G105 56 9 Gace gt9l) Bolxe 2@ 039 .Y Joue

Ol e Ol o0 Ol oo ) oA s oSl S

gl Sl e s ik 2\

Y F yRY YR 7y N4 <PV ele 053
\ 4 o ¥ Y Y \ 45y

\VFoy ;c»\.})& S
(-

Sl DU 1 el Sl g 33 8 o s 65 0l 5 s
o2l s QOB Ol bS5 o 3 ol 4y ¢ JooST
3, 5Kke Olge 4 W) o ol 5L (CD o luL
e ) 0355 oh s Dppe il 4y el )L
Ol o (sl esle 4 8l Lesls
sl bl dslas &5l S5l sk s ol
bl T 4l bl or o alie 3550 (SlasLne
N Is3 B plw 035 CRS /) ST L (6 le b jlime
das g OUS gy amlie L3 1y IS 5500 5 U

(F JS8)

File Edit Assessment View Go Tools Help

DE@J B8 AT AL

B8 Wil 38 G 3w (wip
S5 claslime 18 25,0 55 608 b g
bl D50 K 5 aasd 3 ool S g O
o8 s ol al e Olgie b a8 Cad opl 5 S
bols 035 ¢ samme D152 s b b slme 31 (s 0355
)l O sl & slae sl 55 (o 035 038 &0
(e 053 Oies oo 3 g0 o e (ool (235 oy 2e
(33 al 53 plasl e 5 ST 5 055 Ot 53 93 slons
S 255 0 G348y el 35 g8 53 Jsl A e saree
GF N r el il Ve b s Dles )

“ | #1 ‘ABE = F | - |E |
Sutens | SoliPioiy | ot | Nonaid
Priorities with respect to:

Goat: arzyabi and pahnebandi

tip-khak

karbari

zaminshznasi 100
poshesh-giaei ¢ I
mizan-shib 062 I
mizan-farsayesh 030 I

mizan-grtefah 02 I

Inconsistency = 0.1
with 0 missing judgments.

Expert Choice y153 p s (wlo! » b jlxo 4w lao (53 3l (g ¥ ICH
Vs, e

ool vy pmli Coms Ol SGl sl el o
M \A)L_Ju @ old oals LSLAQ)} 9 lAJ:JaJ )‘ J..pb
Wl 0ds 3lizl gy g0 ol 1L s Sl eas S

55 kg U Lt 93 Carsy K85 LS oo

YA

LU o Bk 3 @ @I 9 como WI6T

‘- Cohen's Kappa Value



i 3 5 (ol 5 2o L) 555 0 domlons 5 5
S polin a3 (wils w55 SIS s Sl b ot
- BUSTEIFIIUN - A1 ,5.(Pe) r.::.&\: (Expect) i 1,
Db oS

eSS M 4wl oSS Sulg s Lls . Kappa lui
b B8 ) ST Sl i 55 p3lie G S GBI
Ll o o2 A 5 by e Hlie ol (Bb Sl
oaﬁL;;La:JW\«f@\@Manmx,u.u\f
253l plp Qs g (Bolad b bl s G5
syl Jlaz| iy 315 ool & Sl ol s JHng Liw
5 A Sl @bl Gtk o3 il il bl S
)48 Sl 03 55 0 S5 ea pValUE S LS anlons
LS esli ldie Oy seanl b 53 diL Hls 2xa P Value
o.\.::.;b_ou)b@”.wus‘:j)\jpup&vﬁ)\mﬁ
wllos $sai o2 4 i 2 Ol i oo P ValUE
LS o e 5 LS ot ls e ol il 457 15 (S
\QT)\MJ%JMBQJJJ%QL;K:&MP
3 Mo Bl b lg Ol 4 15V B /A 51 alis .ol
Lo a5 /PG /P 5058 B G315 1, /A G /8 o sl
ol 57 S gl 350 o st/ 5 s s o0
Ll P-value s 5l e b oo

() st 53 LIS o o dmloms a3 oulaT s il
3 2l luag 428 1 0T a6l &8 ol ol 0L
oslizal &yl 8 S50 05 s ods ol Sl bl
23 357 90 4SS0 Gudal Ol &S Ci 5 ol 4wl 0us
sl 0 ol y B L sl e 05 slyls &7 ol ais
35 aiia piin 53 gl (658 3l Olgpe e 505 8
05 Nt ) dslons (Sl S Sl g S5 pl ST
ok oslizl (sl e & 158l 5 K & SPSS 1
awslan ool 5 55d o odalin Jgd j3 a5 Hshilea .ol
o Y S Ol okt Csls p blE 5 olg 4k
Sl A G aib e S S g opl s AaL

b o cmlin 5 Jsd BB 0T )8 5l O s

VPP Okl (1Y (ol 03 )led (i Il ¢ Lt o5 bl 2 Ud! o> Olaliae 4ol

Y4

il 9 (Solo

a5 0L 1y a5 1K 6 slas & (68 0510 (6 1 s
Sy i b (adly slis laesls Ll ol lags 5o
2350 A5 S ol a5 L35 8 alis (ks DouteT
5 S OBl 5 43 5 plol Ol g 03 3uome 53 anlllae
MU sy i 5 o g0 allaie 53 ST C2ST (G 4y 2550 52
nl el aals 35 (3L 5 O b ol plnil sl
33 03,5 pasia 5 5l plal (81 oS ol Sl 5
S 3 1y gl slaests b Ll adlias oyl s ol
b 8 5 oS A FA tash ol 03 onlaly eebl 4Bl
o JS5 1y (gl glaesls o> s gOOGIe earth il e 5
SR sl )8 s ol O geey bl das
o Cils ey Wajlje, s e a5 b (B g5 y5leST
AL b ol ik b 0055 Gl S el
SlaT e 5 IS CiS S8 Cursy Oluld S

ol 0 o3l anllan 3 ) g dilate | 0,
Lala ¢S5 Olge 4 LIS e Sl ol aiS &S shailes
gl KK S sk eslimal ke 93 o LB L
daloen (5l Aa3 on 0L e K el 55 1y 5,65l
Oljzr drmlowe & 513 1l 550 00 okial 35 S 457 LIS

MLL;A ol odalive 6)\?)\”/

_ — Do-Pe .
Pe = _I—Pe (V)Jse 2
S Sose Po=P11t P22 P1P1 T D2D2

Jlast g ol odalive s go Jlai| o Dt SLes
Sldie il o S Sl i Lol o S ge
a.,\.aLi,a6)\fijl}f4§A:él@duS|@bjlil§ﬁ;b
PE L bl o 28l on S s b SIS 0
S| Sy 4 Sl ol a8 B 50 e Sl S DB
355 s (Sy5b LIS i el o puim 53 Al e
BEMS 3y e 33 G S SIS 85 ma oS
a3 50 S Sl g ol LS oyl Jgep il
Wi god JS7 aldad & Jgutr o (slaals luni ¢ sazee Js
s gl o p Olbsl 4y Sk e el
o) 0551 (eeils Jl| e (PO) 553 0 ,IS™ (ODSEIVE)



W 9 Sole

VEF sl YT o) pod o3bosd it Sl ¢ IS (sblio o1 Ldl yia colalllas dolilad

LU o Ao @ 30 3l o] Cwsts S 33195 § oo Oliwe F Joua

dloa £ 5 Ol Ol o e | o gl G315 55 | 85 O e
33 S0l 95 o olre Ay S5l 9o
A
LS 3305 Ol 6,8 o510 ¥V N AN IV
sl Ol bl sl A

\VFoy ;su\.ﬁ)& hy oV
(-

5 Jld odl b (Bl g ol B> g aibte 655
e ol jatedie Ol g (B8 s Caend (pizen
17 S oY Ll o 5 S adb 4 o i
Jsl agy 5> jdelue Julse S |z cCnl odd 5595 oS
Iy u:ﬂ.alfffp.s‘a;ﬁ): Jolse opl 5 Sl azils Hl 3
srsosn s 5 oS5 ses 8 s Kles S
A dolas L Slis o5 ol odalie LB JulS
o oo Pl ol 4 g kg ol 03 reen
Sk ab S osl WL &S ol (6,55

Cehl 5 iy Sl &7 adhals s 4y ipgw dido
ADYOY/FY 3 gt omla (il po S S (6l Jaw g2
YA Lo oS ol a3 8 50 s 1 ik Cmlis l5SKa
O ol opl plid (ST, .l adbts Colus A s
ol b ala S bl o LOT cliel Jide & e
@5 5 IR by el o VLo
3 S flaze 6K, b aib a3 5 g0 o
o oSy (B A g 5 (B0 Jled il ot
Selusl Ll 48 s ol e Llowd 5laibs pl 53 .l
5t Sl o S 1 Il clay S (o Sl 55 o
D35t Sln s 44 5 b iyl s GLdl (o s 45 ASL
2 Sy b Al o NI S6 § b g pl 55 catais
B b g @ w1 gy ol ) (eiel 2w Ol o
55

3590 4iate (s diyatgy 45 p)lgzr 4k Loy 81 slgr diub
b oagy opl il ST CiST ly cliel il caslllas

) ;,.:& b G.pb‘ BE) Lol 4;.,.‘»\;& LS“‘-J;‘ C_.._.':t...’l) 39

weighted sum Jlogeos i 59831  pwlu! » b

G Olae g 6lp el ey Slg Slos Al e ol o
o o 45 s Jlesl jlas 2 (g5, » Weighted sum &b ahews
plost ¥ Glosan Jas ol (530 Sl 1S 55,
6 B gl Sulg s Sllee ol et (255
ol o 31 ST i gladigy OT 55 45 il o g
2 s 5 olg 4k Ab abie adlate 55 bl b
Wl 0l &5yl anlsl s 0T

ST gl e sl oS b ol 191 dig (2L
s dabaie (635 0 Ceand 33 0,5 5w S5, b sl L 15IS7
O b roman 5 Jled codyl g8 (Sl 5 edy ks
Colae JS 5l aigy opl ol o @l Ol gl 35
YANABE bl olue (S YVIFOP/A) Ol g
Sl IS ST (g a5 00,8 o 3 1) Ao y3 VIV Uslas
bl el gtelus CAB Gl 5 b
B3 6 Ll IS LS gl 5l e s ek a8 5L
nl 03 Ol g (glalisy oS5 olg 4l ulul p S
oMo ol (65,58 s Loyl 5y A1 S 55 1wy
o3l gl 3 Ll ol S s ol
ol 03 ool 5o Ll g (o 55 cagy (55 el (LS
sl g aibate 03 50 (511 OT olte H15L 5 gramme
FEANAL 2l oles ued e gy 2] P90 A
Llod 1 ag opl el onls olamtl 5 4 |y 1S
aib I da a5 (il o oy Vo /A dslas (ol 4y sy
35 4l ol Sl IS S (gl ol Ll 5 sl )ls S

- . /. P
Cad D cJ)‘%Q)}l?u BE] &Zj)ﬂ&)l{w

' -Overlay



5 b b gl L oS sy el Je bl
adSTL ol 3 (glag 5 sl senl LBl c slo e iy
Sl boagy opl b iy doys Yo oYL ous
Ol g Comlis JS7 51053 19/0Y o S VIYYF/VO
S oy JralS 5 S8, 4l ol s ol
AU cplodd &1l dil 53558 o daline bl 51 c2oms s
S s s o sl 53 iy BT KL
Cand s (0) o o Jgdr .ol 0l SLOG 0| Oliw g
O 53 1y odsl Oliw gl 5 IS CiS (ol At 18

VPP Okl (1Y (ol 03 )led (i Il ¢ Lt o5 bl 2 Ud! o> Olaliae 4ol

il 9 (Solo

S 353 g il Sl Bl sk oS (gl SR b 2t 5,
Lyl o b Gills 15IST ST ol lite oS 5D
sladid js asjlaal gy cpl syl G5 s 5L 5,5
el 03 S3kzel S Y game dilate ol (sl Calies
YA/O o SESAVEVEN /e dib b ag ol Coles S
Shils agy ol o (Sl 0dSTT Djse 4 Aoy
oo Sl (g g (g o 45 AL 0 5 Sl ST Ll 5
@3lasl 5 Jlo mlie O i3l (S (slp 0T lo

Ll (3L
Cg PR e B e AT aib ey diib
bl IS iS (gl od) Ol gd el Sl

AHP gy wlal p 1357 s (8l p ol Oliw yai 50 bag cwrog b Joo=

el sl el L e ol Conlin s <o
VAYYYY/VO VEVE /o AONOY/FY LA EAVAR YA YA/00 (J\:ga)c,al..«.a
ARVANY Ya/0 YY/A ARV VIV Aoy 4 Colun
- a-,)& .
A gt N

aibuo oy digy
[PRT O % O

Laial

il

O G S
gy B

— i sds

(LA ST 75 PO
* 2 0 45 9 18

21

WGS vaxsUTMZonerN

%
Kilometers

T
920000

T
890000

T
860000

T
410000

T
830000

380000 350000

(AHP) S0 (5 15 ool Juo bl 2 0l Ol ya 38 (Jausmo Sl skmo bl 3 137 s Suindigy .F S

\VFoy LaJJ)Lij P
(-

Slaaid sl gy 53 s gr et (adeda o3l &S 5
Aed (6 25k D) e o s s Ales a5 63,5
33,03 0,8k Sy Jle eSS LsSh ki a ESRIBE
S Sis Jele s ke (s gtk L S5
e 55 s ge Caliis OIS Coaal 5 o O

b 63,5 i s 0LSS Jal sy ps S 4tk

R

(10) 25039 Jm W
23 el p BOSGN g 53 4 el S gen Js ol
\';.:o.&\unbu‘jcj}ﬁ6“)}25\3@@@‘&\&})33‘,&
&Saa:\:upw*"@jjcwu)\s&\]]&@de-jL:jww.;

S el b Cote s sldel &) s 05 ) 355



W 9 Sole

4 L aaN 05y (23055 Jbe Calee -l e 70

2sd oo ST Sl Akl B s w451
Ll s Glyls 18 CiS (ol adkais Sl a3 #/F Jde ol s
AHP 55, 55 0T dsbes L Lo o5 il o pulie
YVEOP/YS 5| oo cpimans LS o (S ol ko3 VIV S
e Samds Gl sy opl elel o adkie 1L
Gy ookl Ol g Colus 31 S VYV VOFF Lo
Y ane oty ol il r o e )5 (g1l ST oS
Ja,.«‘,:aCL&U\NQQL;&%;Q))WQ&B—&\JB
aibie 1 LS VROV ANV i uer il s
Jolre e OFFO/YF 5 (Comlial) (s Coands (5ls
(FTCQCN-L g SN CA g W S -1 B PSSR WS PR TV
Ll 5 olyls adbate Sl Aoy VF Sgy ol el i ds
3 Ao OF S i s Lewgie Lol 5 a5 YA/P (Ll
Sl 03 95 15187 LS (6l il Cnd s s )ls 5o arkaie
o b g anglin Blod 51 a8 ol ge S5l 575
SO 3 gt Sl e Cands slols A 53 )5 g
ki jadeie Comlus il 3l g falST WSTL S s gla

L

VEF sl YT o) pod o3bosd it Sl ¢ IS (sblio o1 Ldl yia colalllas dolilad

233,05 sl ras 4 S Stk S phy sl e 9 B
533 S3555 Lard 51K a4 Sl pogdle s, ol
S ladly 5 IS 51 a a ol o ol
S 5 (ool Sl bl G55SR 8 )3 3 e
Sk Gile 4 g o edls olatl G55 ela)ls
s Sglite ola O35 )3 el g aii ¢SG s Calises
03l 5l das ¢ gy p 390 Y Ciin bS50 e ol 5o
3 gz b b e Ol Lo g (g5l ikl
slaay Lg)\.lfuij)\ s &;i\ i ..U.L::Jf L;)U\f
Reclassify &b Gk e s 5 ) il WS
Sl oliipas S om b K5 .28 8 el
A sl 3 b Sl e b o) 5 ALE 2y (oSl
WY 4 b e s OUT 03 &SSL 53 SN L
4 0T (635 ok Jlesl (5108 5500 ool s (5 s
23 43S Bds edd (83055 5 oS SOl Y oS
Sl ay 8 09,5 (10)Jde )5 23055 Jos il &l
Jor Cal 0328 8 ool Koen 4 s Slib 5,18

g b aslsl 3.08 ) g Jlas s g5y Slb gean

10 9y bl 13157 Culs™ (Sl g vl Oliw yais 30 B dig Curdg f Joo

Y

OFYO/YF VFOY ANV VY VOF/YY | YYVFROZ/YY YYZ F/f ()l:gA)Q:-LM
A0/ YA/ Ya/5 Ve/ey s Loy 4 Comles
PIS 4



S1s o3 VIV oay 5 YA VA/00 adboie Clus S
3550 $8ia ol Blod 51 pulin Hluy Lyl 5 &S
b G115 gy o 49 O e 4 47 (6145 5SS ol sy
b ool S choy3d 15 sl b ol gl (oS
33 b oy cmlis CIL L 5 Goas S cmlie ciS
Iy ailate 51 (A5 #/F) LS Y¥EF/F ol ag, O g,
03 A 95 5> alg cpl Ol das e Gl B EA e S
Coles b oedsl sy 03 o3 ag il Loy
5,8 o B Ayl e 43y 53 S FFePVNA
S )15 5 mm s 55 agy opl 53 Jsl gy 30l 573 Ll
K 2SIl Js o s s o5 &
5,8 0\ p3 wg Dyslome 53 aigy ol AEL e sl
wg 93 opl g 03 LS YVFOSNT dO 2sy 45 ag oyl

sl e on t5len by
ool Sl 5 conlial g Lo gto Lol 3 08T K5 aigy 4w
LS ADVOY/FY AHP i3, 55 o 5 4 ez )15 |
Iy adkie Comlus 1 HLSKa VAYYFVD 4 ,Sa VFVEY/0s
gyt gl 03 AE (e e Ll 8 S e g s
Gl Bah e Fad S 5w s 5 Jsl w93 4 S
(PO 5 a3l 5 oS Gas b S s Laagy

C\.&SJ\ cu’.:w; 93 gl:f J:J'ﬁ “7*‘-"L'~‘U LSJ{)K

Yy

VECF By (1Y () 53 o ot ot Sl ¢ Sl g™ 3ol U1 yior Solalllao dolibd S 9 Sole
Al lgmis n
ailiio oy iy w Sk
15l S (gl T
Laialy
“ b
o - i
“ D ]
I
8
e WGS 1xsUTMZonerN
== ‘jmm')oz Z 3800(')0 350060 _§.
(10) 23039 J (bl g 0ol Oliw ygio 38 (o S sbao (bl g 137 Culs” (Suidig .0 4ld
\Fey hoJ.?)lij o

ol 5 gy SO Bl s ol 4y sluay
b i d a5 Lo el (655 0laS O guame ST S
A S Sl G e g OT Sl s s sl
Oljoe &8 ool il Jammn ol Ll 5 65 4 poames
5 S s ailate 22 Y Jelse LS 5 uiS
S 3 0hs ) bl p 5l (S bl e e OT S
ST 4 e Sk (U505 (ieOly (505l
5 @bl Sl pr (ilen S5, 4 LSS
o) S @ Gdss ol s Sl OT 4 by e slac b
5855 0 e oo palidan o AT 3 S5 4 5 o
(51l S S Dl gast Y i ()18 55
s EEL hle il (el Slo suas
gy 035 [atde Ooua bod) Dl gl 53 e (S
el OT ool 5 dsames opl i8S g cnlie gla
2 Uokae 5 baay 8 a8 555 baY sl 5503 8
G e 2B el § b e OLals, S bl
Sl st 4 5 b slan a3 dnis Glawigy (18
Jolrm b ) e 3 B e (oS 5 S
ba¥ Sl ger Olles s Coo 5 (5l Calis
dntes ol Kol o7 ol a2 Culg 53 5 285 ol

A3 5 s (Bl e IS ST (6l o pllaals



W 9 Sole

oslizal | IS 58 dates (slanigs ol jEasn 563l
053 5 (AHP) SS6 (8 peas e g 53
5 A LS MLEA‘,.A\{LAQT&bKjM(ODGM
o Ll 15187 i8S dnitns (gladigy s 3 Lad e ) idws ]
V- ev\.:;SQu:.a,JJM}:uu,;i@uw}gb
Slaosls 350S4 Olf o 5 asn Gyl
S5 M 5L 5 il Ld Sl el S
phe mer 5 L (S L Ol el

3503 0 )Lal ety ST 4y g s
355 0 Sty =) 350 (o Bl slgidy L 4 e 5 L
Ll 5 b ollae 15187 CtS” g 53 ol slgii aids ) &S
Pl odyl Ol g 3 Laaigy 5K e (Sl oo
g 5o 1 CiS (Ragh et 4 ar g LYo
o i Gl e Rl S S ol
Shae 93 oeal 4wy L oS 550 sl YL
o b 95 7ol ol IS ST 5o ST 5 (6,187
93 ol ol IS ST (gl o3 gidone 5 0 Gl @
ailate )3 oS 30 o slgiiy —Fo3 b plouil g plS] e
e 4ol Sbs Kos Sjle 4 s odyl ed Dgel
OsliS Gosis S 1S ciS o oIl ol RIRYIY

.J}w

VEF sl YT o) pod o3bosd it Sl ¢ IS (sblio o1 Ldl yia colalllas dolilad

Y¥

B Sl cmnlial 5 3L5 o (g s ek 5 3L
AL 0 S LS G s Hl b ulis

SESA YVEOE/NE 51 i cpimeen (IO) 25 055 ssy oo
ol Carndy by Bay cpl elel o adkie )
CiST (6o du) Ol 1gd Comlas 51 LSKa VY o VOF/Y .l
VIE ) ool o dibioe Jawse Lla lls IS
Beh Jola 1y dol ey ) e Sl (do)s
Candy sl ailate 1S VFOVIANY I i pwioman
el s Lol 5 (glyls 5 LSa OFF /Y 5 sl
AHP 29, LIO iy, awlie aal o 1S i8S (gl
SWS Ll s Cule aig ¢ Bay 95 a 534S das e 0L
S e Cmlne o y5F O 35 commliol ags 5 5 4zl
cgai;,,\mt.Jus\,\ﬁlﬁuu%&l.;ﬂ@&ub
.M\{@...}bj&&@)“ypybﬂ%

IS CiS” (gl akais 31 do 3 WO AHP 5y, bl
Iy @Y Oy oS 6K w03 s |y pwle Cards
Candy pl il Sl 5 G 48 i (sl e Ll
Lo ys OB pimman Ail o Ao ys VY O 3y, s
o p Slolre 53 Cusgdone b g sllael Ll 5 (g1l
S bl andllas 540 azbaie j3 IS S8 (gl el
Loys OF (23055 ey 5 ldae opl asl o AHP
53 @b ST zal bl lyls gy 95 S sk ol
D90 95 e anllls 5 ) g0 adlete 3 1S CiST L5
Coin 5 Coles Ol > ) GLS b L
NS ol e 4S5 ) S5 ks [l claaigy oS
Ty LS‘)‘-’M}-’)’“‘-C-’,@L.JE‘L“% dos e Sl
5 A WS LS i Lol ys 5 des Sl sen
CiS ol bl ol Kileds Jedein Comlus i3
2o s (AHP) 25 53 & duy o i 4 oIS
9 90 AN OIS s L GL&_ zb sl «10)
idu Sl g oS A s tagh ol Tl 250 oolizal
LLoT S5 5Ol 5 AHP fols ous oslinul sladute
«(2020) Tadesse & Negese sla inss m=EL GIS
Moradi «(2020)Singha et al «(2020)Mandal et al
s (2022) Sobhani & Nasiri «(2019) et al



VPP Okl (1Y (ol 03 )led (i Il ¢ Lt o5 bl 2 Ud! o> Olaliae 4ol

Abdo, H. G., Vishwakarma, D. K., Alsafadi, K.,
Bindajam, A. A., Mallick, J., Mallick, S. K., ...
& Hysa, A. (2024). GIS-based multi-criteria
decision making for delineation of potential
groundwater recharge zones for sustainable
resource management in the Eastern
Mediterranean: A case study. Applied Water
Science, 14(7),1-24.
https://doi.org/10.3390/su16156590

Afshari, H. (2008). Important diseases of
rapeseed. Tehran, Agricultural Education
Publication. (In Persian).

Alijani, B., Dostan, R. (2005). Determining
potential areas for barberry cultivation in
South Khorasan province in GIS, Journal of
Geography and Regional Development, 8(1),
14-33.
doi.org/10.22067/geography.v5i8.4215(In

Persian).
Asgari, H., Moradi Dalini, A. (2006). Evaluation
of yield, components and vegetative

characteristics of rapeseed cultivars in
different planting dates in Hajiabad region of
Hormozgan. Seedling and Seed Journal, 3(1),
419-430. doi: 10.22092/sp 110739(In
Persian).

Budak, M., Kilig, M., Giinal, H., Celik, 1., & Sirr,
M. (2024). Land suitability assessment for
rapeseed potential cultivation in upper Tigris
basin of Turkiye comparing fuzzy and boolean
logic. Industrial Crops and Products, 208 49-
64. doi.org/10.1016/j.indcro

FalSulayman, M., Hajipour, M., Sadeghi, H.
(2012). Comparison of the efficiency of multi-
indicator decision making methods AHP and
TOPSIS in order to determine the areas prone
to pistachio crop cultivation in Mukhtaran
plain of Birjand city in the geographic
information system environment. Journal of
Applied Research in Geographical Sciences,
13(31), 133-155. hitp://jos.khu.ac.ir/article-
fa.html(In Persian).

Farajzadeh, M., Teklo Begash, A. (2004).
Agroclimatic zoning of Hamedan province
using geographic information system with
emphasis on wheat, Journal of Geographical
Research, 41(2), 93-105.
https://journals.ut.ac.ir/article_12819.html(In
Persian).

Habibie, M. I., Noguchi, R., Shusuke, M., &
Ahamed, T. (2021). Land suitability analysis
for maize production in Indonesia using
satellite remote sensing and GIS-based

Yo

il 9 (Solo
multicriteria decision support
system. GeoJournal, 86, 777-807.

https://link.springer.com/article/10.1007/s107
08-019-10091-5

Hejazi, A. (1999). Cultivation of rapeseed,
planting, growing and harvesting. Tehran:
Rozeneh Publishing House. (In Persian).

Hinz, R., Sulser, T. B., Hiifner, R., Mason-
D’Croz, D., Dunston, S., Nautiyal, S., ... &
Schaldach, R.  (2020).  Agricultural
development and land use change in India: A
scenario analysis of trade-offs between UN
Sustainable Development Goals
(SDGs). Earth's Future, 8(2), 1-
18. https://doi.org/10.1029/2019EF001287

Jat, M. L., Chakraborty, D., Ladha, J. K., Rana,
D. S., Gathala, M. K., McDonald, A., &
Gerard, B. (2020). Conservation agriculture
for sustainable intensification in South
Asia. Nature Sustainability, 3(4), 336-343.
ht 1038/s41893-020-0500-2

Javan, F., & Ghanipour Tafreshi, M. (2016).
Evaluation and optimal site selection of public
parking using AHP model in Rasht city.
Human Settlements Planning Studies, 11(35),
117-130. (In Persian).

Kaur, T., Devi, R., Kour, D., Yadav, A., Yadav,
A. N., Dikilitas, M., ... & Saxena, A. K.
(2021). Plant growth promoting soil
microbiomes and their potential implications
for  agricultural and environmental
sustalnablllty Biologia, 76(9), 2687-2709.

er.com/article/10.1007/s117
6-021-00806

Kazemi Pusht Masari, H., Tahmasabi, Z.,
Kamkar, B., Shatai Joybari, S., Sadeghi, S.
(2013). Agro-ecological zoning of agricultural
lands in Golestan province for rapeseed
cultivation using geographic information
system (GIS) and hierarchical analysis
process, Journal of crop production, 5(1), 123-
139. https://ejcp.gau.ac.ir/article_880.html(In
Persian).

KC, K. B., Montocchio, D., Berg, A., Fraser, E.
D., Daneshfar, B., & Champagne, C. (2020).
How climatic and sociotechnical factors
influence crop production: a case study of
canola production. SN Applied Sciences, 2, 1-
9. DOI: 10.1007/s42452-020-03824-6

Khan, N., Ray, R. L., Sargani, G. R., Ihtisham,
M., Khayyam, M., & Ismail, S. (2021).
Current progress and future prospects of
agriculture  technology:  Gateway to



Sle 9 Solo

sustainable agriculture. Sustainability, 13(9),
1-16. https://doi.org/10.3390/su13094883
Kumar, A., Pramanik, M., Chaudhary, S., &
Negi, M. S. (2021). Land evaluation for
sustainable  development of Himalayan
agriculture using RS-GIS in conjunction with
analytic hierarchy process and frequency
ratio. Journal of the Saudi Society of
Agricultural Sciences, 20(1), 1-17.

https://doi.org/10.1016/j.jssas.2020.10.001

Lashkari, H., Ki Khosravi, G. (2008), location of
suitable places for pistachio cultivation in
Sabzevar city by using geographic
information system with Boolean models,
attribution and pairwise comparison method,
Journal of Geography and Planning, 27(2), 95-
139. https://ensani.ir/fa/article/217659(In
Persian).

Lawal, A., Tijani, M. N., D’Alessio, M., &
Maigari, A. S. (2021). Application of
geographical  information  system  to
geoelectrical data for evaluation of the
vulnerability of aquifers in parts of Bauchi,

Northeastern Nigeria. Environmental Earth
Sciences, 80,1-18.
https://link.springer.com/article/10.1007/s1

65-020-09308-5.

Liyanage, D. W., Bandara, M. S., & Konschuh,
M. N. (2022). Main factors affecting nutrient
and water use efficiencies in spring canola in
North America: a review of literature and
analysis. Canadian ~ Journal  of  Plant
Science, 102(4), 799-811.
https://doi.org/10.1139/cjps-2021-021

Makowski, M (2002). MIti object decision
support including  sensitivity analysis,
Encylopedia of life support, OLSS publishers.
https://www.eolss.net/Sa
Chapters/C09/E4-20-04-

Mandal, V. P., Rehman, S., Ahmed, R., Masroor,
M. D., Kumar, P., & Sajjad, H. (2020). Land
suitability assessment for optimal cropping
sequences in Katihar district of Bihar, India
using GIS and AHP. Spatial Information
Research, 28,589-599.
https://link.springer.com/article/10.1007/s413
24-020-00315-z.

Molina-Maturano, J., Speelman, S., & De Steur,
H. (2020). Constraint-based innovations in
agriculture and sustainable development: A
scoping  review. Journal ~ of  Cleaner
Production, 246(10),1-18.

V¥ Ll VY ls) pod o)led quuid Js ¢ Sl gS 3ble (2Ll paa Olalllae dolilad

A4

https://doi.org/10.1016/j.jclepro.2019.119001

Moradi, E., Mobser, H.R., Mehraban, A., Ganjali,
H. (2019). Zoning of agricultural ecological
capacity in the north and center of Sistan and
Baluchistan province for rapeseed cultivation
with GIS system, Journal of Agricultural
Knowledge and Sustainable Production,
30(1), 279-295.
https://sustainagriculture.tabrizu.ac.ir/article_
10424.html(In Persian).

Panagos, P., Ballabio, C., Poesen, J., Lugato, E.,
Scarpa, S., Montanarella, L., & Borrelli, P.
(2020). A soil erosion indicator for supporting
agricultural, environmental and climate
policies in the European Union. Remote
Sensing, 12(9), 23-
42. https://doi.org/10.3390/rs12091365.

Raihan, A. (2024). A systematic review of
geographic information systems (GIS) in
agriculture for evidence-based decision

making and sustainability. Global
Sustainability Research, 3(1), 1-
24 rg/10.56556/gssr.v3il.

Riahi, V., Javan, F., & Hojat, S. (2017). The
analysis of the local-spatial development of
agriculture in the rural settlements (Case
study: Gil Dulab Rural District of
Rezvanshahr County). Journal of
Geographical Engineering of Territory, 1(1),
1-20. (In Persian).

Ricardo, J. E., Rosado, Z. M. M., Pataron, E. K.
C., & Vargas, V. Y. V. (2021). Measuring
legal and socioeconomic effect of the declared
debtors wusign the ahp technique in a
neutrosophic framework. Neutrosophic Sets
andSystems, 44,357-366.
http 2pository.unm.edu/nss_journal/

4

Riyahi, V., & Javan, F. (2018). Surveying and
analyzing the role of geographical factors in
the spatial distribution of rural areas in Zanjan
County. Geography and Planning, 22(65),
183-203. (In Persian).

Roshan Ali, M., Sobhani, B. (2017). Assessing
the land suitability of Mazandaran province
for rapeseed -cultivation based on multi-
criteria decision-making evaluation methods
in the GIS environment, Journal of Geography
and Regional Urban Planning, 8(27), 129-148.
doi: 10.22111/gaij.2018.4094(In Persian).

Ruknuddin Eftakhari, R., Portahari, M.,
Farajzadeh, M., Vakil Heydari, S. (2008). The



VPP Okl (1Y (0l 03 )led (ot Il ¢ Lt o8 Gblio 2 Ud! o> Olalire dobikd

role of empowerment in agricultural
development, Human Geography Research

Journal, 69(1), 87-103.
https://journals.ut.ac.ir/article_24423.html(In
Persian).

Saaty, R.W.(1987). The analytic hierarchy
process—what it is and how it is used.
Mathematical Modelling,9(3),161-176.
https://doi.org/10.1016/0270-0255(87)90473-
8.

Sathiyamurthi, S., Saravanan, S., Karuppannan,
S., Balakumbahan, R., Sivasakthi, M.,
Praveen Kumar, S., ... & Tarig, A. (2024).
Agricultural land suitability of Manimutha
Nadhi watershed using AHP and GIS
techniques. Discover Sustainability, 5(1), 1-
19.
https://link.springer.com/article/10.1007/s436
21-024-00471-4.

Scown, M. W., Brady, M. V., & Nicholas, K. A.
(2020). Billions in misspent EU agricultural
subsidies could support the sustainable
development goals. One Earth, 3(2), 237-250.
https://doi.org/10.1016/j.0ne 011.

Singha, C., Swain, K. C., & Swain, S. K. (2020).
Best crop rotation selection with GIS-AHP

technique using soil nutrient
variability. Agriculture, 10(6), 213.
https://doi.org/10.3390/agric 0060213.

Sobhani, B; Nasiri, F. (2022). Agro-ecological
zoning of rapeseed cultivation in Ardabil

v

Sl 9 Solo

plain.  Applied Research Journal of
Geographical  Sciences, 22(65), 61-78.
http://jgs.khu.ac.ir/article-1-3157-fa.html(In
Persian).

Srdjevici, B. (2004). An Object Multi-Criteria
Evaluation of Water Management Scenarios,
Water Resources Management Journal,
18(2),35-54.
https://link.springer.com/article/10.1023/B:W
ARM.0000015348.88832.52

Tadesse, M., & Negese, A. (2020). Land
suitability evaluation for sorghum crop by
using GIS and AHP techniques in Agamsa
sub-watershed, Ethiopia. Cogent Food &
Agriculture, 6(1),1743624.
https://www.tandfonline.com/doi/full/10.108
0/23311932.2020.1743624.

Tudi, M., Daniel Ruan, H., Wang, L., Lyu, J.,
Sadler, R., Connell, D., ... & Phung, D. T.
(2021). Agriculture development, pesticide
application and its impact on the
environment. International journal of
environmental research  and  public
health, 18(3),31-

49. dor: ijerph18031112.

Yazdanpanah, H., Kamali, G.A., Hejazizadeh, Z.,
Ziyayan, P. (2007). Selection of suitable lands
for almond cultivation in East Azerbaijan
Province, Journal of Geography and
Development, 4(8), 193-203. doi:
10.22111 )6.3792 (In Persian).



