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Innovation: In this research, an attempt has been made to develop a new
operational framework for extracting and introducing different watershed
projects based on information-based methods and mapping and using the
AHP and ANP frameworks by removing expert opinions (especially when
the expert does not have enough experience) to choose the best project in
the best place.
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Extended Abstract

1. Introduction

In recent decades, the loss of watershed soil resources has increased due to the unprincipled use of
resources. This increases the occurrence of floods, increases the sediment production rate, and reduces the
useful life of tanks. Therefore, biological and mechanical operations to improve rangeland conditions,
increase vegetation, and increase livestock production should be implemented in rangelands, especially in
degraded areas. Knowing about the impact and evaluating the performance of watershed measures in
vulnerable areas, especially in the downstream and flood plains, can help managers make the right
decision. Within the field, various factors have very complex relationships and affect the success rate of
field operations. Today, watershed management and sustainable development require the most suitable
and fastest method of obtaining and integrating information for optimal management and planning.
Managing watersheds and sustainable development today requires the most appropriate and fastest
method of obtaining and combining information for optimal management and planning. In this context,
geographic information systems (GIS) can play an important role. The current research aims to locate
mechanical watershed management operations in the Sagezchi-Chay watershed using Multi-Criteria
Decision Making (MCDM) and AHP and ANP methods in Ardabil province. Sagezchi-Chay watershed
due to its natural potential and location on the edge of the forest as a source of livestock and vegetable
production, the existence of an earthen reservoir dam, and the importance of the issue and the vegetation
status of the area as the continuation of rangeland degradation in the case of inappropriate selection of the
implementation site of watershed operation, prior to any action, it is necessary to prioritize the appropriate
location of executive operations.

2. Materials and Methods

This research was conducted from 2013 to 2014 and aimed to select the location of restoration operations,
including mechanical ones (drywall, gabion, stone mortar, and coastal wall), so the criteria and layers
needed to continue the study process were prepared. This research uses 14 information layers and a digital
elevation model, slope, and aspect for locating biological operations with a multi-criteria AHP and ANP
decision support methods approach. AHP and ANP decision support methods were exerted to locate
biological operations using a multi-criteria approach. Research criteria and sub-criteria were included as
soil (depth and texture), climate (climate type and precipitation amount), land use and Normalized
Difference Vegetation Index (NDVI), hydrological factors and soil protection (sedimentation rate, and
curve number), topography (elevation, slope, and aspect), and economic and social (distance from the
village, distance from the road and distance from the spring). Expert judgments for weighting were
collected through a questionnaire in the field method with a statistical population of 29 experts and
academic staff members.

3. Results and Discussion

According to the maps and results, compared to the AHP method, the ANP method has defined the range
of results and the suitable locations of watershed operations more clearly. Also, the field observations of
planting and pitting operations carried out in the Sagezchi-Chay area were compared with the maps
obtained for the location of these operations. The results showed that the spatial prioritization of planting
and pitting operations by the ANP method significantly correlates with the AHP method at the 95% level
and with the intensity of 0.937 and 0.957, respectively. Based on the research findings, it can be said that
according to the field visit and the review of the success of the executive operations in the watershed, the
ANP method has been prioritized with more accuracy and resolution due to its network nature and
increasing the range of changes.

4. Conclusions

The AHP method can be used to solve problems with no relationship between options and criteria; if they
are interdependent, the ANP method is suggested. In the ANP method, where the variables are used in the
GIS environment by the fuzzy logic method, in addition to reducing the cost and time of studying and
locating watershed management operations due to its high accuracy, it reduces human errors resulting
from the lack of experienced experts. Today, the study and review of sustainable development indicators
in different dimensions can be a suitable criterion for determining the location of regions in terms of
spatial distribution facilities and a factor in solving problems to achieve urban residents' economic, social,
cultural, and environmental well-being. In order to reduce the cost of watershed management projects and
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not to manipulate rangelands during their implementation, it is suggested to correctly locate suitable areas
to evaluate different methods of multi-criteria decision-making about more criteria and field evaluation of
the results, taking into account the benefits of the rangelands and the income of the beneficiaries of these
projects.

5. Acknowledgment and Funding

This article is taken from the master's thesis of Mr.Rouhollah Dabiri entitled "Location and value
engineering of watershed operation with MCDM approach and AHP and ANP method in the Saqgzachi
Chai watershed of Ardabil province” which was done with the financial and spiritual support of Urmia
University.

6. Conflict of Interest
There is no conflict of interest for the authors.



U’/’J.f ﬂ(:(‘ Iy

Jyqu’y’fauw

ANP g AHP 59y gMCDM 8 3899, b sb>! g ol Oldos b S0

(09 oyl 3o (12 (o2 o T 099 359 390 Axdling)

TSUA olgayl e F TR dlp & s alig,

h.abghari@urmia.ac.ir .|| cseg,l olBuiils ¢ b @lio g (55y9liS 01Kl ¢ I3 550] 5 & yo ¢ Joiume odiang =
a_ghorbani@uma.ac.ir ..l « Jud)l ( ooyl Gisce oSl ¢ anb wlie 5 (65,5LiS 0aSiily (g5 sul g @5 y0 09,5 T

HXWES

5 SE Se d dgmg T el 5 LalS Gy wlie Su3lss] olse 1cbn
oS b ladose g odlitul 300 Sd 4 (Sl e sl 0 (295 Ui
Slles lal g 2,k ds dls yo 4o d)b}pqi sl il 5l S0 Cobs s asl
onlpl sl awsls 1) asj¥ (a0l g gyg0 0 e U el (Sle y (SlSogn
b g oylmein 3,00, 5l eolitwl b (o)l pu] calise Olles ob Ko gais ol 5l G
OleMb] g o )3 ANP g AHP (4,5 viouad ol sla g, duslio ¢ oolitl
sl 03gs (2 3hw w0l 095 oy  oLdl i

i sensiz 35y b (Ko Slbles glSn sl il i 10303 5
S ol 3o sl lns 25 9 Boylene 15 03lil ANP g AHP (18 poanss iy
INDVI) s i 3 (o) ool il clie 5 ol g59) ol (el 5 o)
il g (e o)led g (B30 lie) S cblis 5 (S Jelse
b Gl gy &g el Bl Jleom30ijy Ca (i)l sbegliad ol 03g
W 6)916"? oKl wslul 9 OL‘M’ %o jl 425 YA Lg)ln] dxol>

4 St 9 s Ollee S sancaglyl & 3 i imgh ol ls (a8l
b oo sz (Sinar +/ADY +/AVY il b ol 4 g doyd W0 o 10 ANP 3,
S, AHP g,

5 M Wik 4 g b &S 08 s g Giiod ol s 18 S dngi
5 oo S s & ANP s, sul o 0190 il Slibes Culge )
ol €315 clbCu gl i (65 iy S ya8 5 Como b ol ataly il58l

o5 Sles g ler S 4 o3l g I 35 0l o gl 3,2)8 (g gl
g OleMbl e slagbyy ol oozl Gilise laofgy (Byme g gyl
opas &) it s i b ANP g AHP Gl ) oslizal 5 (sjloai
OR3P Oia e Ll pslale 4y (ABL5 I)08 (S a e I els ) &S Slj
Cwol 0dg) U‘S\a

Dabiri.watershed@Yah00.com .l ) cseg,) cdsog)l olSKiisls ¢ aub wlio 5 (5555l 0aSisls c g 3550l § @550 09,5 =)

VO
oo
AR
AEATRA VR
VFY/-5I\Y
AR I ZAR
AR TR AN

Al OleWb!

:D)SD

b OE
X L
K.
€

[ ]

&
[ ]

lie (pf 4 gl )l 0923

Ol o SbyB colpd (gyie cdllzgy gy
Lol 5 oMol cllee boSe (1Y)

(o5 iyt (slo i 350l 09> 15390
QN VY et sblio Ll clllas

AA)

doi: 10.22034/JARGS.2023.398993.1034

d)b}‘."“’ MSo olKuisly :)*:SU

(8o s ©

10.22034/JARGS.2023.398993.1034



https://www.hsu.ac.ir/
https://www.iagrp.org.ir/
https://www.hsu.ac.ir/
https://www.iagrp.org.ir/
mailto:h.abghari@urmia.ac.ir
mailto:Dabiri.watershed@Yahoo.com
mailto:h.abghari@urmia.ac.ir
mailto:a_ghorbani@uma.ac.ir
https://doi.org/10.22034/jargs.2023.398993.1034
https://doi.org/10.22034/jargs.2023.398993.1034
https://www.hsu.ac.ir/
https://www.hsu.ac.ir/
https://www.iagrp.org.ir/
https://www.hsu.ac.ir/
https://www.iagrp.org.ir/
https://www.iagrp.org.ir/
https://www.hsu.ac.ir/
https://www.iagrp.org.ir/

Yo Oy Ked g (g3 [ v 3559, b sbnl g 2ol Sllos ol 486

dodo —)

g 5 oo el 1 (ol o0 5 )b S ol by oty g Algy ob 4 Sbsge (3 48 Cudl B Slupss ji5l 05>
Sl ).oo] slojes S mlie o cand jl psl slaansy ) .(Zhao & Huang, 2022) ¢l "j S o lp ore
Gl el gy W5 £ a3l g oM £58g 2lS (g0l pol (il ol Bl (glodia]jE Gl wliso S Jgolit 530 0
s lud dlop & sl xub Gy g ol lrony 5l S« (Mushtag et al., 2023) b4 0 (il dbo pos
lodgy (o Shble (e > Slilad oy ga 30 9 (03 e cn il dex Sl )b Job 3 M )l Jlis 4 Jlgl,8
3 ol &S Sloj 3l 0329 4 (Management & Planning Organization, 2002) cul 4l j5ol38l oloj (Lo Juw £489 jlas
3l )13 Cules 390 1) Bblio (] 3 (SeSume 5 ()b A8y (g 5 3)S plo |y (@M cudd )3 jlugcdls jere bnyguiS
5 oy Jbg b ol Cllud dlop SB Gileyd 5 O I 86 Sl) mlie (ials 03456l (Kusky, 2008)
GYL (s ol ) g (JliudsS g Siiddas coaldl il > @ el oy Jloud adlaie J(Abeddini et al., 2022)
Oyl desly cpl s (Kheyrizadeh Aroug et al., 2013) 3> 1,8 e slacaw (50 jd & Cunl dblie das 5l ¢ 350
5 Ligheste o5 b sl 43,5 15 e 18l cov il gla b 5 a8 Canl Lanb (b (om0 3 &Sl ()9S
#0958 25 9 8 e Sl 9 30 ol (Jlad 3blie > o (08 ()l & xie 225 (SW)L WAV w0 S
IS olsiear isloyd (Mohammadinia et al., 2021) 3,5 Ly oo Bgy Caunsg & S @ S )5 56 cov
2 ) e Sl g (gh Jols (il (L3l 55 Logasie dag B hlus b & «Sjglshige55] slailb (n et
gl pials el o)l (Esfandyari Darabad et al., 2023) ol zjlae 55 Jaxe 0)ble O lyicdr o] (clopiumwss]
ool Cypto g J)uS 0 dag B slacyse LS 0 SaS 9 S cilisie glaus dbml b o)b g Salod g oM
dongs (slily )3 o Jaomatans Sl g gy G p)S uis b By 5551 9 o @lie b > opglatatiz odlitel 5 oo
J(Esavietal., 2012) w313 (5530 slopl b
9 e Syt (sl DMl 385 5 s b9y cn @ 9 (rpicmlio Kails 0jg el il drwgs g oXigdlyiod wlia Cypde
I fcesl 5902 928 5 38> Slllas bl ¢ il glie g )b l2l & 485 3l sladyjo @ a2 95 b ol (5 000
g ol e 4 o5l (Slaoje Sl dlotel pis 5 Jlo 4239 5 Sl s o 8,30 wosplon] sl o st gl pis o
(sopte Shles dsgemme |l Gjle @iye dawgi g ol (Jafarian et al., 2018) cuib sl o o 1) aub mle ll 4
9 BUS Vldg (Il g @0 Candg dgm sdhain 4 Bl o 55 Blie ohag 4 e doye > o Cund (Sl 9 (g
o 3 b Sy Hlae 9 SB 3 4 Slewl Vg5 5l Jols Ol 3685 il38l jolate 4 &lse pdaw 3 SogS sladlls bl
Jein! o5t b & )bjsul Gllee § e o 5000 ol (Esmali & Abdollahi, 2014 4 Jangjou, 2010) 44 .o
)‘.))95){ L;\ol> wl )l JJ)‘.) Sk 9 u] cbles 2 &S Lg)u‘l) ).u 9 Lmo)a).: Py )JuLO) 9 .)l)) dlm@)m JJ.) LY ;J.M:L uhaﬁyo
Sl Copde lp kS By drwg g il s )b lpl sl G gyl (s 9 e L Fculio (8L cul i s
Dehghani ) sjlu e 00 1a] (slaojsp 3l (5ol )8 g olesel b dons b o loj 9 439 Canmad s a5y Sumns (659
sy ol Claal g asly byl jlub dswgi g Copie (65Tl b a5 S0 ciyyai (gy9b b (6)bpsul clles (et al., 2013
Sllos Cufge J3e (59) » 9 Mt 012ey s Lalyy (Sh> o 205 2925 lisee Jelse S5l oj> (19,0 3 Mg s
3909 6] Slles b olKe can S55UsS (slalins 5 b boy 51> Waojgy 4 wenl s 4 W 4538 o il ()l
@iy S 5 oS Sbajhes 13,5 4oLy 4 TMCDM 5,55, b 45 Cudd YANP o "AHP 3o, jl oslial a3, dlos I 305
9 &lwodly aise my’ﬂb ).’.155 o> Iy oboilw clcgdgiwe & Bl ol LDQKO PR Lgl)g I 039y oy picawlio .\3|9;'4 G
dxwg) (_s,‘»g)’)l d‘)g u.»l,oi sdding loladl y> solaiul 2)50 09y «)’)‘J"K .(Rajabi etal., 2020) &8 Ql)‘? ly 039y chSl ob;

1. Analytical hierarchy process (AHP)
2. Analytical network process (ANP)
3. Multi criteria decision making



VE+T Lo 00 b )lowss 10 093 S 3blio oyldl i Ollhae a

2 i OlF ) G il (R3PsST Olg o 3 o5 cul Sl dle win obj)) (oS bty (685
WS o palyd 1y Cpoiyw 3l BB Ginles ISl " ladi]yd dieS ol ) eolaiwl 3y50 (slaJde I By dmd o )8 glaB S yme
oY 55 5 GIS g jl odlil (Makhdoum, 2013) wizus ANN 5 ANP AHP ¢ g5  as g )bl sla o ol
sl die oMo goaslyy caslio S e > Wlie Mol elbashy plodl cly pY Lyls el SN
(Azarnivand et al., 2008)
ANP AHP (cla g, 51 oslitol 3,555, b Ol (sygone il 0 08 3680 3 lSer 5 (saal iy (pem
o asls (el Glssa JS eosope 5 ol eobail = So5 gy90pte 45 Sy xS 1l 44 FANP 5 FAHP
olial @l Sb s o ygo e 2 HE,EE Jelge (ot olyieds Of Cad g paldl cizren 5 0292 (Spg0.00 23]
B9y Ngrise sled 4 ojlmesz slags pSmreal lp iy 8 5 (63)8 byl ANP g AHP (cla Jao oS ol L
I e 5 oy omizmen (Omidi et al., 2014) col jloy55 5 05bredins (sla 6 S paonad jd sy Jubo @8 51 ANP
O35 O 5 il sl AHP gy 5l asiod ol o bl s 5o afls | Sibs VB code ibj) 4 PSR AHP i,
s g sl Cads 5 5] 5 hopsy Egatme 53 wBdd b yme Lyl Jdo & 3959 gl b asli g A5 odlil b asls
Dot ) oslial b o)) ¢ o0 (ReN et al., 2014) wi byl (6,553)5 5 yd dmwgi Jro Slasl lacdlsy w5l cov
2 ogilly 3blie g Al yi 0jon > (Sl dus § €Ul cuslio Gblio b Se 4 aldl e oMbl wlobs 5 (e dludes
Nz liwgy 3 by juw slalad bole ;3 ANP g AHP o)lnesiz (65 mons sbasbg) slawslie LS 3590
aS 00ly L LS o s e 3l ool b hgy 90 cpl 8 byl 5l ol bt a8 S, does ol 4 ST 4l o
Codd Mygig eVl By j) /08 LS cups b AHP Jue & cand oMY LS cups L ANP
ook » iy sl g 2ol ladby Ko cowo b)) 2 ohes 5 by (Javani & Anabostani, 2016)
ok (b )3 45 Ny doni pl a4 ey gy 4 oLl SleMbl miam | odlital b olisle)S lyetue juul 0je> (o) e
2 oo o) cblis DVAY gy 0 b el Capte VIFA 1 oS s F Colus 1 ) 54S WAD Sl o ol
Adids 93 oyl Badad b oS Cunl o 1l 0jg> ol @ilye pdaw j xpeyioglS Y/eEY 13 aise 4y 02ibaS (gl liass i o VO/YY
el pae o 4o opl 45 10,8 515 33 5aid )3 il g o8 allad oamd L 4 sdalcunsdy /Y plp LI Co s
e 5 )l (Jafarian et al., 2018) cuul dilais 3 Sg3g0 Ll bl 1 caslin Sllas b sl bl 5 (SNl Slles
2 Gy ¥y s g 45 g (AHP) (s oye alds d0l)3 5l oalisal b ojg> )3 Comlus (2bj)) (sl e gy S L
S oS 3 imd o i Ty ol ojgn (o ) dmiame sblie &S pladdiss 4 (glp sl 6] 4> Eagle Creek ojg>
5 (WQI) T S [asli (s o ol (i oliy) gl 200 odlizel GIS e b 5 45 )3l 5 sl ojs> > Culuss
i) s Cadbse b Blg 0 Shoy ol @l polel p Cizmen 915 329 (RE = +/WY) (o0l (e (Stuad (6l
LS 5 ol cblis bl b olKe 5 o )Ken 5 olins (Jabbar et al., 2019) 5,5 )8 osliul 3,90 5ol 0> Cubucs
o > )l satuglyl 9 (@aESL g b Shisl sl (e s yglaie 4 GIS p (ke el (sl s 1 03kl
oy o] (el canlio g cusbio s b5 4 05> o ) 8o ¥ g F 4 W) 43 ol & 830y lyp il SIS
9 oB0lj,8 ¢ yioren (Dehghan et al., 2019) cul cSSL wlis! gy cunlio 5 canlio jlows Cuiy 4 2o VY 5 0 5
Ssloojp nj iCadyl yolaie & O (lathate L SEST 5 0)kmeriz (§pSmread Glade | Sy adlas > ()Sen
by Jde opl gols s bidges odlizl Permutation o VIKOR AHP ol o)hxesis (¢S maonss (sl g, 5 ki pusul o5¢>
2 s Oj 9 8 Pl AHP (g ulal 2 00 485 )5 53 (lajlime (e Sluglie 0D duglie OV (gladlaite Jlos 0, L
Sy calio doye b Ko )3 o )Kan 5 () S0 (sladllas ,> (Nafarzadegan et al., 2019) ol Cowd 4 5 )hno 51

5 byl dlen I Sloladl (gl (AHP) ilye dldus oo 35),8 3l solatl b ) ool s @lye 10 dawg 5 Mol (slaojgy

1. Geographic Information Systems
2. Poyang



vy Oy Ked g (g3 [ v 3559, b sbnl g 2ol Sllos ol 486

9 o8l lne Mo 4 )byl Cuenl SB (03368 5 gy poe wud O iy Sliles (4l 5 allate ol g B0
Sl aoye GholSe )3 i Cuadl (ke SNk (A 5 Blyk sl cuslie doje e > gy (o Cuenl
03l sy (g Curml (i QUlg) 02 9 and 09,898 Slidos (gl cunlio doje (i 3 Cald 2 9 (S)5AS Clides
b 5 o3y 0 ] eySorte S e sacaglsl 5 alolid > ) 5 sl adlas bl (Rajabi et al., 2020)
b 0js sVl (sloiel dm g jltel 03Vl Cmen (Il S e dacS e (sainaglyl sl ANP S5 oslitul L Slsal
5 S jul lojes ) (ool lalidl cancuglyl adlas > Kan 5 Lisual (ArVin et al., 2022) ol 038 cwS
@ o)l (6 xSl b Jie & MBS o (498 el iz Gl e 3 el = (558 gl ealitel b i S
L oledlbl Ulgi e an an dag b olSe cpjite ol 9 (A5 9 (o5 oot jlume izl odlin < LB
Sl (Tajbakhsh et al., 2022) wles 4] 550] 055> zels Capte sbiwly ,d (ol Sldes (coca gyl aej o 1) (55
5 el (58 (slojlime ol 2 by il Mgy 55l 0 3 (Sefdgm Sllas 5Shes s g adllas )3 edliaenl
olyon 4955 )lud 5 )98l Yl ¢ goxin (glaJlogS sl b cudlS S Jolis o dilaie 15 (Sjglon Cllas il o)k jloz (slaiz]
ol (g sl 059> 53 gl it (S L olyam 4531 L) ¥ ggrylis o5 008 gy oo 9 a8 byl ) BTl
By iy obpsul bl s Slas b)) LKen 9 olie adlas 3l (Shabani & Ahmadzadeh, 2022)
229l Jao 3l oslizl b Sllos s 5 U8 gy 5 Glalus dunlio & Sitbaag 9 S 3blio 3 55l 09> (Sjggyum
o 50 1) (LS Gbsy 5 e oy 9 Slalod p sl Sllas S g (isu gl g aizslsy, (MPSIAC) agl il
Uil 55 gy e g Cawl oduwy S > 5 VISE 4 (S 0 5 MVF lohg Ginbeyd liee b sl gols Lol )
Sldas shal b s 4 YOV Jlo 5l 5 009 Cute Bgy (glyd 059> JS (gl NDVI jasls Sloj iy 5 ol diily  wguoro
(Motaghian et al., 2023) cuul 4l yiul38l w0je> S Ciosidly (1ke ) Cos (sl oyl Jlade Jaid g0 doye 3 (Silogy

Gpo b ol (s jel g b wlie (igliie (odlaitiy (b5l laoian 48T a8 Cudige Lol JSike pols Jb
b5 o yay0 e sl Bl L2l 30 s ) Lotb Sl 53,80 |y Do (gl diadlsts &Sl YUy cladiyso
5 25k & W) W8T £aig0 pl p (Seb cjul slaojes 1 (Slanwg g ol ( Mol Glbidl dcgerte yogas ) 490
Sboe pae el Jle j) (S ogas oyl (Motamedi & Sheidai, 2018) cuus 3890 bl o5ie clobidl 5 Slas
ol 354l oj> (i3 Sluoguad 5 o il (8,5 ) )3 g sl g el Sllos o

4 pl8l ANP g AHP (5 pSmana oLty (698 SUS 95 SaS a9 Sl )80 jlno VYl ool b juols yigy
9 00b dumllo ob b ST 93y @l Canl 00 (St « 5y Jld (548 <6y ¢ olydy) slol 5 Mol Sllas b0
2 bl g daw 53 03 Ll Slles 1 Sy o bawgs W g, Jl Sy o €85 e

SR M 329 LS 5 o> SV gas W5 aite (5 4 b oty 005 Db e 4 s s sl 05
e ! ©ig0 > Ere 058 ol (rizmen wilale (BlS by Cundg g E9dge Cunal 4 g b g dilate > (SB-
plsl ! Sllas S8 (satacagdlyl 2l 900 ¢ ol o 5l L5 5t wlio o5 5 il 5l 6ol el szl
S AHP (e clie (2305 5 (536 (3t Jl 3l yglaiods GIS e 5l jg, (slaljdle s oolisal ool cham (355 () 53 09
g oMol Sllas poliuibon o 555 bolSe sl ¢ damacan » IS (claywito lito 136 5 Stz 4 455 b ANP
ol loj g iz eSSy b el sloejs o 3 sl

095 9 3l9e =¥

axlllas 3,90 allaio —Y-Y

ok gly o)) ol By 53 simed Sl ed 9 1S V8 Loy colue b i bl sloi s 35l 0j>
0oye YAOVE oY B YA® A Wy Bys el YA FY KA B YA YOI VY claske gl adllas 390 0j9> !
EWl eVl g y0 V¥ 0jon el o diml 4l 9 5) o9 i il Bl )l oje> B (SoSue Bblie .l o
3 el 3590 059> (laling) y9uiS Slowudi Jlai jl sl yia Joo YO+ adlaie (S5l Lawgio 5 byd daw I yio YYA+ 059>



VE+T Lo 00 b )lowss 10 093 S 3blio oyldl i Ollhae YA

9 ol Sllee oLl Lingh (pl (eadge a5 |l &ly o> Sy Gldd )3 mShy Gisu (med (b b
Conl 48)5 )18 gy 090 Slaszji gl 0jg> 13 ($3)90 ©ygo 4 9 ANP g AHP (39, s MCDM 5555, L sl
() Jsa)

Jud gl yliaw! b 43 (610 a0l Cldas 5 (gla & 3w Sl 0595 Curlge Y JSWS

Wosly Jolooi g & 525 9 axlllao (g, V-

8 )lixoiar (5 S prondl Wl >
(AHP) (o510 dludaw Sl (159, 131
ST ol 1 cad B din sba)bao b (S mmeal (sl 0ad (ALl (lagians (nppele I (o5l pedlade Jdos 0,8
9 o5 Clie Sbajlme (38,5 Jlai 3 Gl pimen 9 A (o @alS (e dlidis g0 ) Alins (3)5 dge s S
Sogb 4 Cul (29,5 (s ySamenas 3 ol 5l odlazul AHP j3g) we (sblje 5l .(Ghodsipour, 2019) 3,ls aliwe j> 1) &S
(Azar & Memariani, 1995) g0 bl ) il 435 (¢ puSpronal )0 Pho (sbay 38 o bjlae olul g 0 &S
:(Malczewski, 2004) cusl jlgiwl Juol aw p AHP 5,8
i (s (glody LB 5 b5l Ky by (i
295 samlie 3k jl ugl )55 (o
lospsSojlul jl ilate )83l 518 (&

Se xSl 3 3> Sbajlne l cdn o gl Wb kS ereas 5,8 Expert Choice lsle 5 )5 AHP 35, )
Pl &5 5 S 31 (e S > naS S5 & oy oo 13 5 (o S5 &2 Jg) el ol (] 45 10 ol sl
Gy I AHP (igy 10 (09990 dwslie dhawlgas bl e cand 4 LS ple O ain wld ol 5l colesyd 45 24
P B glajlxe sl beagyl b b 2,8 e plnl (SEIS > b oo (alad Ojge 4 & lacglad
Saaty, ) zuoue dis JS5 4 & b s dliel S 4y a8 20 o gl il (V) oo Bubo o Ban &y sl b (6505 prensS
(Ying et al., 2007) cusl i slasms Camlun b)) 55 o3lisl 3,50 cloig) crtpidsans 5| oSs AHP sg, (1980

31,81 Ol ykas 1 oalisw! b yS0080 ) Cumnd B )lro (i3] Cpend LY Jouia

$d3e o) b0 93 o dmlio (SLuo 2 (615 (435!
) Equal preference Ay g ol Uiyl sl
¥ Weak preference Gl iy (08 (6,503 & o (S B3
0 Strong preference Gl iy (6,500 & e (S 85
v Demonstrated preference oy loluws (5,505 & G = o)
1 Absolute preference ol juiy Tillae (6805 4 s Sy 55
YESA Intermediate values Onler sla i)l




va OS2 g (s [ o 3,500, L sl g ZWol Oldos b 5%

(ANP) (glaSss Judoss (385 1
Cul pa b Bjlee b Bjbesp; Pl ey (AHP) (ol dlude Wbo by, ol 03
9 Cawl PBluno plod (glyy (50 dladas (15,8 gy cpl 55 MSie 1 (S5 Jls ol b (Sadegh Amal Nik et al., 2010)
A . A e ‘ . - . wh & .. . & . M

SBrobg s plE L el pelo culply D98 0 48)5 )l )3 a5 5 bajkee (s (rizren 9 bjline (2 (990 Ly,
2 &S Canl shis a4 las ANP a5l 05 (Shafabakhsh et al., 2012) dges pladl cars (pl 28y 4 Cans 4l Julos 4518
9 Lmu.i‘.wb :J.meaJ SHgo & LY dgud o (;)49 U”‘ Lol 044 LSU])A FI )LOL» uu.wl> ‘dl‘\g.\.u) )Lol..» (.JT
Elgil b Slostuns ol 4 &5 Conl (b)) (6995 S glaSd Julos 18 098 () Bjlime o g Wjline oy (sldy55 5
a0y 428 )5 IS a5 FUsS (gladinej ) (sireluibge yobo 4y g Al IS 5 pus Lo Sty

SO ANP gy ol a8l maoual Gluiidy hgy S5 a8 3,5 o plodl Super Decisions liéle 5 ;5 a5 ANP o,
S e 38T Glidg o polie Siwly g ol 4 5VL polie on Sty & ol & WS e 2l 1) IS CJB
2 9 030 EpS ol g Bly clid b ] uls Hlww (Siuwed ¢ Jdo cudbge cde .(Momeni & Shrifi Salim, 2012)
o dluds Jio 53 alars ¢ polie oy bl sbyl pas U5 13,8 5 sl Jio ol el Linla S b sl (sl
45 Cand B lons (g5 Loimy bl 8,bgd Sl (ST 0l LSl g ol 4 YU Jl o g0 4 1k W Sisly AHP
S5 g 015 )b (ol ks b Sl e Bl arnly ba)lne (19 42 G5 LSS (g (izmen g LS (g 41 g o2
9 0198 5 Gl polis (1jg dmle sl Sygo nl ) 45 am3 e |y ol b e b (oS e b 4SS S
35 oolitol aSd (5ys5 1wl polie Ly ambre gl <l gl 5 08 edlatel e dde gla e b
.(Saaty, 1980)

Wil Slo ) Sojden lagts) by WS (B I @]y lojle lagby) (el gobre > bajlai )bl (S
o Ky i (Canl gyl pu] ple panaskie ole s )3 &) b SllasMe 43,5 a5 3 g Llie ol ] Pl
Gl )05 3585 oy g adllae 4 Jb &S Cunn g3amie olgs ) Slie (pacly dly Sy plsiea gl ojes il
ool g 2980 ploml 0yt g (cwliilon ¢ ulidipe) (sTelo)ted (IS (g e Clallas pbl I e (b,
(Esmali & Abdollahi, 2014) 355 e sl ] syl 5 eolatdl o 26 Slslone 5 dpogs (BSiST (5] Slilas

0B ey | Blhal 4 (alod (jee g 03905 Jicndy) |y (gl JI g) (3aBT (ede L)l g BuB5 5 )
MCDM 55, L Gl Glles oo jolaie 4 aodly (gode Jdou g 4y i blod & 5udzs cpl w0 Gisliél )
6ok 5 dslow £93 5 bodly (65515,5 gy cunsyr g Canl (03,08 g5 i B bl 4y pils 3uios sl oS oo
555z 030zl AHP 3 ANP (¢S pyoud sty pieses DSS (ela s, elgil o 51 i ol 53 o

g2 5 Mo (Shas 908 2 aSiS) (SilSoses 9 (Seslom ool )bzl Slibes bISe (imghy (ul Bun
g gl 0y (81 F 58 leMbl Il )3 b 4w Baiod Lgy ashl (gly jL5 3y90 slaaY g lajlme ]l Sl (sl
g axps ddkaio ViAo BSes7 adds b Se 0 By g Cuel 4 dagi b Liwly cpl 0 a8 0 e g ang Al (slepois
A5 a5 (S 1oly 5 oje s g s5ul 0je e (Sl bl gyt oy & Gl bolad ¢ 2S4S
4l o elary) bla o5l jeuS baked I oalatwl b .0 0y Google Earth 5\l 5l ) 4k ¢ds 5 oo obj,l
os8y Je) DEM ai TIN &Y 5l oolizol b g ags ((stlto 4505 b smaus 4) "TIN ais 350] 059> 50 5 oi50)
A5 ans by xeos g obdlpe can cowd laais ol 5l eolatul b g el cand 4 yie 0 30 ok o)l b (glis))

Dbl il o g 5 ol b AdE (olen soad Jod 5l o ojsul Slles STl Y (sl jlas Lo
g cawliol (6p)5 w2 celyj o ol ceely; (el ¢ SoSume adlato () b ol s ,l8 (SB il g S Ges alS
A5 395 (CN) (i 0)lod s g S8 (So3elgyam 09,5 (b0 (gl cumlio 6339, > 9 JSi> <550

1. Saaty, Tomass
2. Triangulated Irregular Network



VE+T Lo 00 b )lowss 10 093 S 3blio oyldl i Ollhae A+

o g Joo)l gl ()] (oIS daly b ang Siom)S (he) 4 (28) 0T Al g9 5l Ohben kS
0j5> Cgwy g Linlwyd asd (Salahi & Hemmati, 2012) cuwl oad @l (5 5 lod S1Ke 390y olgie cov on g
Sl 2 as Sl sl oi a3 B S Oygo lie Sllas 4 a2 L MPSIC (g (9, addlas 35
S 4 bgye A sk cloylsnle yuas jl o3zl b NDVI a3 ls s> g (olS [idezl b (Koo (e oomsd
L;L..am Oldleo )‘ (p&b 9 (G ‘u_i;)s.‘”.\@ 09).?) Sk uh.oya} LY Joy).n And A oolawl 9 o 4.:.@3 YNy Jl.w
4 slp Ll Jb jo oldles g, 5 0590 (ol (638 Al puiomed W glysainl ool il b mlis o, uﬁl)?‘
.(Kakehmami et al., 2016) .i zl el o, Sen 5 (a0dSE lawgs ViVeeer oldo b Jusyl bl o))l (60,18 zol>
g Cowl o 36 S0 b S (Siodgyen sloog)S Al g (S o )l5 kB 0jgr (Soxie o)led Al ans sl
Ot g A A 0l S cbsles Ol gxs o)l Jado 4 angi b (Sed sladsly il S oo o)ledd
b9y 4 Mo (S slasy 9 Sty )5 g Jold 485 g0 (g 0j5u] Sllas g by, dbdads SIS Cusdge
A5 B GPS Ly il

PSS ped (ogrde Jho 4 Sl (SSlSesn g (Kjslen Oldas (il Slajlns ) g bajlne (555 LS jlrge
il o o B (gl i o)

sl Gy oo cpsing 5L (Lol Gaa bl 13 0,8 o 8 maw p YL wilpe dlide I CGua i) paw

Jaxo £ 4 395 o S i Jaite sls] g Mol slio sla Ko Bl gl 45 ol lre s ol 3 1Y e
Jolos g (BUS by belos ((Soigdgran Jelge (B S Jelos (ol Jolse (b 9 (S5 g5 Jelse Jol

sl (8l 5 (lad (gilose Gl b oad mand (55 Jja slayline 4 (V) o slajline o o) )3 ¥ s
)‘] O &Uﬁ)l 2 65\915«:9» Slles c&LéJ)l )..Lu L},{Lm)l,,m C.‘a.w Q,{I 30 Db s el 9 CM“"‘ Sldes LS])?I S cwlio
Sloerd 2 cerd s caslio o Yoo el Gy ()85 g9 20 YO+ + 5l e (Sfglgm Clilos ABb oo e 20 Voo e
Jelge 51 (S (bl oy 29 plodl s g0 4 1l (SoSlsm Slles 5 55 oL @Y pudle 1oy Vel i
Sl Sl (Lol (glacly 4 (oo jod 0920 g g5 Ml n (S0 (LBl (3] g a2l sladiz o Ll )3 0aiS e
bbb g calio Gl codgusme b aS” bl )0 ohg 4 (68 85 )0 il ope; 5 g5 )b b Ll e o
ol sl & 5505 (sl o win e IS5 1y (L5 e mnses ] (o5 56 ol A3k i A8 0 tald
MRV

2 e el il e JSie zg; g0 4 bl dugliio )lixe ) Cunle 5 (V) o (cljlhns 4 dngi b o s
o 38 ok ¢l b pelan] ol 4 il e glite (slagyg ol me £l (e ey ()L g £li)] aunlie
2o b o bl 4 sl g 5l g ol plonl uglie 6 sl ()l 9 (#1)) (oS p gl il ol olo (o555
5 sl bayls 5 polis 5 ol Sl LinlS gy b oyl 53 (WBlee S Yo &5 Logbge) i dngi 35 S
990 sloodld 4 dogi b lxi) )3 09 dlS 1 Sass 3l lajlae ) 58,5 s )3 peus B 3gu odlatl (g pwlide oo
A oolawl

ailaie JS byl o a5 wile ble Clsal gy Galises claaty 35 (e ilye dhubs aaw 5ol B o
Ml}u Lmu] FLo.: Lgl)J J.d 41>/~o Lng)L:w ):JL&:: 9 03¢ J»Sv.v L;OJG-A.O Lthde.w) (DEM) &L‘U)] L?‘°9‘9) JJA u«:L.»l)J
Sl o BT Jae 10 (e (o0l i cddlaio Curwg g b Jolw ojl0l 4 dngi b ol by (iguine

Y (sloosls > s s ales 35 BIS ()l lp s Lams 13 &lx o 4y Sllas o (sl s @ 35 S dloge 3
2 el Cuwd 4y glis )l Caglgl (59 YL & wlee s 4 (3 S (JuS) ) s o el g 0ad Jles
(Y JS5) 48 st (5 nliol TolS 5 0 cansliol o Laugio ¥ canslio bguns o sl ) i jlons) Cgll i



M Oy Ked g (g3 [ v 3559, b sbnl g 2ol Sllos ol 486

| Soagy Sigpmttles | e T
el s sl
’ Lo ’ Lty S9ixe ‘* ool "
: ‘ S Jolge ‘# S Gas ‘ S cdb ‘
’ coll Jolge H 3 ’ bl &5 ‘

e

‘ LS gy Jolge H NDVI ‘ o) S ‘

’ 3gl9 e Jolse H CN ’ RO ‘
i ‘ Eloiz! g goladl Jolge H Aoz 5l alold ‘ ool 3l alold ‘ Liwg, 5l alold ‘
Lo Fr——

Silogm 5 (S olem Slles 13 T yo Al Julodi Sl po ¥ KD
Lasy -y

Limo 5 dolime ldl i s e (6o lono £l ogdy o 5 oMbl 4Y VTl slizl L tmggy ol plodl el
Lojg> VLo bawgie (S5,b jlns A5 gl il (b glie JS o) bawgs 0jg> ol 2l (eais Sldllas (5155 51 wldl £95
Salahi & ) 15 agbxs o)) o)kl gl 35k 8 lod Sl 3515 lsis s tad 5 ool Sllllas b 5l odlizl
bwg o) aih! Leas llllas 5,135 51 5bj sladiy o 5 008 pole; S 4 S il 5 3es slme (Hemati, 2012
oy Jl Aol (glajlixe .l dslore Slaupl (g, 5l oolaal b ojg> (m3gw) slne .0 glioisl (anb qlio JS o))
$9) 3 Kajrw a3l plon LNDVI jliae 0 agd Slise sloiadjl 0 GPS b ond e bl jl ol b L) g o3l
Oliwl IS (ool 6 ) ans plgie b ol)lSen g (coadSS Gigsy 5| (LS )8 Jlime b A A s (slojlgale yguas
oladlas )55 51 SB (SO5glsyaun (slaog )5 ,kee (Kakehmami et al., 2016) ui zlyzcol Ve v v e ulids o Ju)
5 o) 6rlS Lo 51 oolitul |y izcio oyl b ON lne Cglis )3 5 45 gyt b qobio JS o)) il Lo

(7 JS8) 9800 L B 208 4 bajlime 4S5 a8 anps SB (Sujols e sloog)S jlire



VE+T Lo 00 b )lowss 10 093 S 3blio oyldl i Ollhae

AY

Sl Hw il 0jon (ow) 2 3590 (S0 lre Al Y JSUS



AY O‘,&o&sd)ﬁb/...bﬂs,lg;b‘gcym‘ﬁbue&gﬂgo&o

Super l33ls 5 o Expert Choice ,l8ley 3 (2g) Glulie 5l Jols ol a5 (0 5 F) S5 s 4 4595 L
Y LAHP g, 4 otbyks Slles biolSo 5 ol 4t g 15 oy by 5 Sy b cloyizo  Decisions
ANP (g )3 g del Cawd & (o8lydy Sldee il cuslie (8 aicaglyl sl 1) Stel cn e MPY 5 jliel o S
5 5lel S YV LAHP oe) )60 ldas bl 55 301 il (3500 5 congnS ADY 5 Y/ | i ol
YO L Hlade cpl ANP g, 55 g el cuwd a0 (6)5,5 cldes (clal coslio 5o (canco gyl (clp 1) Lol o5 i A/FR
VIVE g ¥IF by @ AHP gy )8l 5 )48 Slboe (ol 13 g0 e (50t 5 0308 MFA
390 Sl ) s 5 548 lbos l 2l cuslio (e ancaglyl (sl |y Sl 5o VIOY g NAY g Lol (5 58
3 $HBAS Gbole Gl jhde (npin WIFY 9 40 5 (u S YIEY 5 VIAY L cuss & Jlude cul ANP (B9 53
Uhay 5 kel S ke VIV 5 p S Olsisas YIYA &)1 L AHP oy Sy oldas b So (gl .canl (6)5 s
a arg b oS sl s @ Sity Slibes sl casbio Ol plyisas Gl (et 9 r3eS YHIAD 5 YT-F L) L ANP
SSE by b sul Slles caslio sla Ko 5 5 i dlols zols aisls AHP g, 45 s ANP g, ol g aauiss
(Y Jgie) ol 038" sl (65 e
bl Ul dol (addi b slo i 0jo> 53 odd ol Sty 9 ) Jbo Sldas (Sl clialio (pizmen

e AHP e ANP
i) \ lis e
EEY s eFe
OVES \ OV YA
Sk AR Sk CIYEY —
oelil g5 ¥Y ol g SNAY
S e (Y50 S Gas ) —
S cdl, 5 Sl cdly v j—
CN Y0 CN RRAN
RS <o) S Je¥F
NDVI <oV NDVI SNYY —
2l sl s | ) sl o jmm
aeiz Al | oeve aaizalal | -0
ool 5 alols RO ool 5l alale RO |
s, 5l alols oo [ ey
e AHP = ANP
i) A gl | fo
s jmm oy tr -
OV RO | JOPEY Sy
S nge Sk SIYE
PP ey @ JEP Nso
S e YA S Gec SN)e —
S il <00 jmm S il oAy p—
CN AN CN ooy .
P SOFY S Jevs o
NDVI Y NDVI Ton
2l sl oA jmm 2 sl oy
aciz Aol | /oAV  p— aoiz jalol [ vy E
ool 3 alals SeYv ool> 5l alals y- |
s, 5l alols R Gy, 5 alols 4
i AHP e ANP
lis | 0 elis)| LYY
¥ e o)
ez A e i |
Sk “nav ok ALY
ol g5 Levs m ol g5 AL
S Ges oy S Gar SNy —
e Y m Sl el ST
CN Y- CN Sefy
S <00 I Yy m
NDVI YA m NDVI Sy M
sl SNY —— PRy AR ]
aoiojlalol | ve watzjlalols | A
ool 3 alals oA sol> 5l alals ey
L, ) alols V) L, 5l alols FETE




VEF ,lon 00 5,lowi 10 595 (Sl 3blio o3Ldl i lalllas

A

e AHP
i) BEY
b [ove  j—
o ey @
S PR
e AT p—
S Ges T
S cdl, oY
CN BAALY
P ) [Y- m
NDVI e
2l s Jo0d
acix el | o0
ool j) alols SAY (-
L, 5 alols fre
e AHP
) Y
ot R
. oy
Sk YOV
ol £55 <oy m
S e YFL —
s i, e0- jmm
CN CYYA
) Y
NDVI e
w5l sl g m
aeiz Aol | oofA jmm
ool j) alols A m
[T Y

4 ! Slles Gautaglyl g (P05 aids .0 S
Sl sl 09 3 AHP g,

Sxiaglgl ;3 ANP g AHP gy a5 dglio .Y JSC5
6550k Olles Sl

2oyl 3 ANP g AHP g, g bs duy i .4 S

S5l Slas (IS auCaglyl 9 ANP 9 AHP (g, galis (Siamsod (o500 .Y Jgi

e ANP
gl | evA
(V) . -
o [y |
Sk “IvoY
ol g5 Sy
S Gas SNy
S il ST —
CN Sf-VE -
I Yt m
NDVI of mm
PRIy I |
watzjlalols | 0F
ool 5l alos Y
L, 5l alols -a
e ANP
gl Y g
s SNEY
e R
Sk N —
ol g5 SNV —
S Gas -NFA
S il NV p—
CN SeAs —
) vA mm
NDVI Y m
) el SOYY —
aix ol | F
ool 5l alos vy
Ly, 5l alals s

Sl 3w 5ol 0595 ;3 ANP (4,

©lbes £55

O 3, (S0

Sld xe

[

-[aaY

AW

sl

<[avY

AW

S Ollos S50

SANP g AHP g, gl O pud ditels .1 JSS
8505 Sllos Ko iy

ANP g AHP g, gl O puds diels A JS5
Sty Slos (o (auCq gy



Ao Oy Ked g (g3 [ v 3559, b sbnl g 2ol Sllos ol 486

Sy domts ol 4 Sy e 35l 0 (IS Slilas ()l L s SLb 25k b)) GBS 3 ohlSen 5 Sb)E
bl 2 (Ghorbani et al., 2010) cusl 03,55 oS 6l s zob 5 Canl oy ¥ > 53 ()5 e Cardbgo e &S
s > 513 (55 S0 ol 50 ANP g, ol b (g (Siurad 2> 20 g 3 AHP gy 05, ) el
Caglgl 33 ANP gy 4 o8 (b 53 )15 )13 (ceslie g sl jlens) pow 9 p9d (ol Caglgl )3 AHP (3g) 4 ity
b o 000l g 5005 o Sl gyl b)) 255 4 ANP o) gl o Gl (Cind 5 bawogle) dny 4 powo
aily Gl3l g (g slaSis Js 4 ANP 3o, 5l 0je (19,0 2lpl lles Cudgo (5 Slie 35k 4 g
ol 43154 (cluCuglsl & (65 iy S yu8 5 Como b ol s

Sliles & _iblia )5 ANP g, 20l b (ogs (Stumad 2oy> 0 gdas 15 AHP by, golis « sty liles o,y
o allan ) liSen 5 o @l & g LA B 5 JS5) ol (lawgie 5 g L) dur 4 paw Cuglyl > ANP
pbsl gyl smul clolidl a8 slassly 10 MPSIAC 56 e 5l eolatwl b Gaw) 5 isleyd ialS o (gbis0] clles
Sy el gyl psul Slelasl ¢l aiejls (T 5 0391 0l o (s plyed 51 iy Gl b Gawy g sl Hlade Cul sais
2 03> gy g Gl ElS L g ljsul Slelidl (clipl 5l U 4 Cuns 0nd al (g0l Slles & lassly )
MPSIAC (59, b 05> wigms) 5 Gl d (lise 5 slojel leladl plol 51 18 conl 185 4y p3Y) ol oo it
G ANP g, ol &5 cul ol Sbs gy 99 1o (i gyl amlio Loll  (Dabiri et al., 2016) 54 ol anwlxe
ool gt g FSu35 Cudly

Falols g cnpoin (e ojlad 9 ()b «SB Bas lajlne AHP g b o o ()l @l (o3h)d Slbes
sl sllms ANP gy b Jg sizdls /o) 65l 35 L ofood oV c/Y) /Y8 iy &y 59 oS s
@ cfoe Sl Ep b LR eI NIV G s e by Sl ol 5 it (s gU g well
5 i il 5 ke oyled (ST Gae sliyline AHP g, b 48 b i gl 6yl )k lles (gl el o
o sloylas ANP by b Jg zdls +/+F ()l550ub 55 L ofo A /NS oYY /Y s 4 |y g cpnpinS £l
Cand g +foe Bl F o b /e e o NY /N IVY i A 59 p S by 5l dlold g 5 i SB Ges g waddl
DS Caa 5 (e iike e o)l g waldl (G5l (slaylme AHP g, b a8 3l LS s ()58 Slibes (sl el
5 SB Gas b slalins ANP g, b g sizls +/+0 (o )l55lub 5 by o/ oY oV o /VFR IYOY i & |y s
Aol Cond y ofoe Bb F 5 L e feeq N /WY VD S A g e Lyl alol g o5 i S cél,
DS a5 (p e S5 as g il s o ol AHP i b o8 31 oL ol (65 Jlg s sy
w8l 5 il gl sl lns ANP gy L Jg 128l +/+\ (655l g5 b oo ) N0 V8 VY iy 4 |y oo
Sllee glp ol Cand a5 /o) (HB5Ub F 5 Lo/ /WA NF IV CB5 4 (g9 cpieS ool 5l dlold g oy 5 i
gl g dadder Sl ol g (e @il (e ojled (SB Bes (glajlae AHP (g, L oS b i mls Sy
&5 9 cud (Bos S)kae ANP g, b g aizidls o/ o (5Ll 5 b /N NV N0 /Y w5 ]y (g o5
el Cand dy ofoe BB F b /o) VY N VY G5 A g cpinS dede )l Aol g o 5 i oS

S S Al g oy £

W 0,5 o Sygo (s bzl Sllas plovl b a8 jsul 3 SB g O S g o Ggume SB g Ol wlio 5 atgg
9 ‘_5.39.) )»JOJ w.o.vu ..))L» Lg.)'uaﬁl ‘Lf’l““"] 9 u.sujo CJL\.‘) 66))91»«\5 bl 4 l) )»?U] ;i: o.))’l{ b ol 4>)L.§.: 9 Kalon
Lol s S cbls slaojlo o9 calite Jole 95 4 (g )bpsol clalid] cuidge a5 x5 a8t @SS opl @ ggomxe
2 b g ol sz g )l Jele plsiea (a8 s il o gl 18U g gl oS Sliosas 5 o Shy
.(Doty, 1971; Noble, 1963) 5)l>  Kius ¢juso



VE+T Lo 00 b )lowss 10 093 S 3blio oyldl i Ollhae A

b i Ll st o jlace Sldlas )3 0)lmedis (65 preual gl Jae | osliiul (gl 0ad )55 Cllas & a2g5 L
laJie gl Blual b Bun olal i s 5 3505 aseie YU 3 003,53 LIS Glaal Lulul 1) Jlais,ee CSlaal
Sy Jse ol 51 ealisl dislo ¢ ylojen ¢ 3,8 adllas ol Gan o] 1y b 5,08 g s jlassme o)lxodis (6 S paonas
503 Q5 1) caslize sla b b Juo ploslis 530 518y 3)90 1y Jae 53 (opgly ISl iman 5 i o 4 s
55 %o el 5 b jlno & Gl 5 il oo 4 s SV ol Ml ple aluls Lo 5 ol a3
3,5 okl g s s S5 (sl AHP I il by shilaily YL ko polic &y By prdans o yolic siny fcanl elaus
by J) edlisl sl 4l blite (Siusly oo b gl & S)pe o bl 413l 32 bl ajlas 5 a5 ol &S
(Hemmati et al., 2016) cowl o slpiig ANP
@) gls <85 ArCGIS ljsla 5 el 5 cubls 5 (claSid 5 (ilpe alube Julod cla by il 45 ol ol gl
Rajabi et Al-Zubi, 2009;) 15 e 2alS b e 4 1y lpnl cauip b cnl 5l g o3l Lall o pSais 50
S slucuglgl b L ol sl fwels ol (Garcia & Guitart, 2022; Tajbakhsh et al., 2022; al., 2020
ooy b b pixe (Stuod [0V < /AVY il b Gl )5 4y g 2oy A0 s ;0 ANP gy 40 Sy g (6,8 Jlod Sliles
ly sl g eMol (slavjepm slpn! Jore 15585 5 i SS&5 yaB b g (glaSis s & ANP g, 5 51y AHP
5 Sy oo g GbyE (Slislie 5 Sl ol b aie; cpl po odel Cowd & b dwly e a8 o oK
;Javani & Anabostani, 2016; Ghorbani et al., 2010) 5,5 callas odljaes! 5 Slad 9 o )Ser 5 o) )52
5 by zbs b .(Dabiri et al., 2023; Shabani & Ahmadzadeh; 2022 Rajabi et al., 2020; Dabiri et al., 2016
| > L b sl sl ANP o 5 0351 03 Y s 53 Eaige d Sl b i)l G155 53 S
Slles ANP gy &S ol e )3 (izmes J(Ghorbani et al., 2010) cuwl 03,8 pMel Cond g lawgio Coglgl 55>
ol ) ()il Slles ot il adlllas 5 (lSan 5 5y @l ol 292 03,8 bl bausgte 5 08 1) ity
sy 5 Ol B 0Sike s b5l Sllas B 350l claojss 5 1 MPSIAC 28 Jao il ealitiel b g 5 (ol
Sloladl glyal siojls g 5039 0lyon (gl ped 3l i i3l L g oyly Lialidl Sl po kS 3 o5 < /EY 9 VIFA i

doje bplSe 3 ol adlae @l b o) Bl iy 5 S Cldes e gancaglyl ) b Gingh
9 w8l i)k lajlime (6))h Sldos (sl 5 bzl 5 @l 2)k slajline (3L Sllos (sl ANP () b cunlie
OBl i) slasline ) Jles Sllos sl 9 ST Bl 5 SB Gos )k sajline )4 Cldas sl 9 SB Gos
Sldos @l AHP (39, L 5 35,05 1) (o Comnl cn 55 s ) 59 9 curd (Bos Sba)lime Sty Sliboe sl 5wl
5 0Bl g (ot o)led (S Bae sbajlae )54 Slles slp g (ot oylad 5 ()L S Boe sba)bme (L)L
Gos 9 bl i ojled slajlime () Jld Cllos (sl g (e ojled g wlll ()l sajkme (548 Sllos (4
boyline 0 d2gi L)l 1) oo Conodl (5 ol8l g (e 0)led (SB- Bas Sl Sty Slbes glp 5 SB-
&S Cal Cglate 0 aliee Llaal sl cuslio glado,e b Ke 13 Phe (slaylire caliie Glalllae Bun 5 Jbj)l 3550
rob adlhe @ls b $5e (sbaygiSh lai 5l (Sl g (Simjw 892 5 ohlSen o (oble (ol)lSen 5 (2 Clllas @l
G bl opl 5 (Jokar Sarhangi & lorestani, 2022; Abeddini et al., 2022; Rajabi et al., 2020) >)ls o5 oo
o3lil 5l ¢l > gle 15 dmsi g ool (glmoger sl cslio duoye blSo dalllas 55 S 5 ooy dolllao
el cslio dusye S 5 4 Wiy domed ol 4 ok (6,51l (el ylino 3ib (AHP) Lolo aluds b 51,5 5
Sy Cuedl SB (6033085 9 lly) o cwd (Do (5w Sldes gl g dilate cod g Byl Hlie (S Sldes
GO L )N g (il sy quslie doje s )3 i (o Sl i g l8l Jlae c0gMe )l
5 o 09)BygS Slas sl cuslio doje s 3 Cales 3 9 HAS Slbee (i doje Db 3 (i Cuenl

9 Ak Sllee bl 2 S50 Slajhas )3 pol (ngh s b &S woly Ui |y (oo Cumnl (p Sk Sy po



AY Oy Ked g (g3 [ v 3559, b sbnl g 2ol Sllos ol 486

oS 9 EB9 2 s 9 005 i Jolo 93 Sl S IS il ase 10 (658 (alpe ks o e ool b suiday
[(Jokar Sarhangi & lorestani, 2022) 5,15 |, caenl (5 i siday Giolo )

sl g 2 S b (Bjlopg 3 g B () 5 &lye dawgi 9 Mol (sloojgp (39 palja 4 429 L
5 b8 5l oaliul olyon & 0 lnolz (65 prouc (sla o il oalitiul b ofg gl o dioje oo bplSe dag]
bzl 5 ool (Su50s81 BT il 5 i) osdle 4 35 s Slaids (GIS) bl s oMbl Blebs elosiiaslys
G b g Ll 5 Uas w68 ,m 45 Iy 9,8 )18 cds 45 390 bary b (slmolSid g aplojlu awgs b odslsl glaogey:
9 Ol oy Slosel s 4 9398 00 Jlo g (Sl dilojur 8530 Carge LiSd dbofy sl 2l 5l Jol (e g Cogllast
5 Pl doi¥ oS 295 00 15T pioran bl 2l g )3 i | dbogyye (slaolSiud 5 bagsk (e 4 Cus lxe pslse
2 fusl gy (clpl dilale )3 |2 oo Copde @ye (B lops: 1 drug g ol slaofyy 2l Cgllas BT ezl
by dalgs Cdy e 4y ol pll o M g 0l po (ladiy b de (jguo (ol

g adlas loj 5 anje ialS 1 ogMe unl oad odlatwl (g8 slaie (hgy 4y GIS lage (3 Lo psio aS ANP jis, 5
Gl 035 5 om0 pld)S 3518 ol Gl glalles il cely YU s s 4 «ybpsl Sllas ol
cliseo dlal 53 4l drwy o jasls wyp g adlles o)yl (Garcia & Guitart, 2022; Tajbakhsh et al., 2022)
P bl o 5 SUS casbio SIS 5 ol iy bl & Gblis 5 S5 oSl e el b slis s Sl
{(vafael, 2021) 5L (s b WSlo (Jacmacunj 5 (Kimjd o elosal (oolatl ol 4 oliwd (dlp OIS &) o
2 placaglgl (@lye slal g gMol dinej )3 S35 9 joy b lagty, I edlatul (pe 39 oo St cplpl
S aalllas 5y 3050 5 s3] Sliles g ool ol 51 oyt 2l38el3 5 Gy b laisd Cunito g b
25

Sl P el -0

L chpsul allas o)) (wdite 9 boKo? Glgie b (opmd dllzgy B iyl ki )5 aabbl 5l 48,5, dlas o)
Cgimn g olo cyles b 45 Canl € )] kil el a5 550l 055> 45 ANP 4 AHP j3g, 5 MCDM 5,55,
ol 04 plooil drog )l oKl

&lo S o -1
RV SEATAL

).Q(.» )I d)jo% dl.h;{/;}u) d—\»wﬁbl 9 Lg’L*’LW’ .(\\c’\) Ve SV ‘L;M d»i:) 9 GA\HW‘){ ‘d)b) o] sw‘)y Dgoro “_))9)1
YOOV jaw KB 090 VY ojlasds « i sblio oldl e cllas (jlgal 1o 1 63)90 (gadlllas) 03 yuid

ol b S il oy (st 5 (b (F-Y) ity ol lame 5 oy 003 die st i syt
Sizs gble (gl Clllas . pdopSuie Slagld ad9> 13 (536 3509, 9 (6 o908 (oSl

AHP ANP (cla g, | edlitl 3,559) b ol (spsore 2bis) (YY) sie 53008 (S g e @3l coloy B o5l
SYVE oo Fojlois F 0,95 SB g O oo g (giladdo o iz g5 59, 5l 03wl b b S5



VE+T Lo 00 b )lowss 10 093 S 3blio oyldl i Ollhae A

holSe 3 ANP o AHP olaskia (5xSmsancs (slabs) (dhbuslio Llos (WWAF) 81 e ¢ sliastic 5 s s
\_YIYOM A o)lmjl AN 093 Lad uw'.ai 9 LS)’)ML‘)’ 'LS.’-t.""’ﬁ) o dl.mha.‘!
SAVID oo PR oylacd O 090 Kt gblie il ol o S 3,85 52] ddgs 206390 dallao (53

S edlazwl b gl> 3350 )J);T 60555 3 CMow £68g Jlas sty (sandiny (VWAY) wuos iges g (b p ¢ Ko yguaio 0dlj g s
.\“0\—0;' I8 4\“ o)lmfb c\ 0)5.) cLSQS 5)9]99)9&195) dtmuw9).s ANP JJ«O

oj> w3y 9 Dlaled S5 3 ogsel Slles (18 (WWR0) gyl GbF 5 > Ol e ghis ll 25 e
Ol ol el o biml e 5 pole o ialon (remdsly )l il (sl s

J3e 5l oalinl b Ggusy 9 Lol ials 1 (gylbnsol Glles isu il (VoY) oled)) ( 5byS g ol qcyhue iy, ¢ opmd
Bl (o pdy . Jaore Glllas g Ldl e .(Jﬁ)) Obuol gl > 58 ).ou] 059> 15390 c\,JUa.A) MPSIAC ;o0

cbilis SLE L Ko sl GIS 1 itho wyenss iy ol S5 ) (VYAA) . Jole eygms 5 dg0oxe o031 colas o 3lims
SO-AY Lao¥ o)leds A 0ygd ¢ Jasme <l blste g Lbl s (B 150l 09 16390 anlllas) Sy

iy 5ol b sl S 5 u el Clilae olSe eyl (VYRY) b1 (Sle 5 iy ¢ sousls ¢ oo o lim>

38390 aslllao @]JA 2O drwg g C)Lo‘ 61.&:0}'9),1 d]).g WL.A Aoy LS’LUKA (\\%ﬁ) LS“”)“’ ‘J‘Lb'.m 9 e ‘91)9?1 quS- W)
NV=AYE B P O)Lw.f} AA 0)93 :AMQ:; 9 L&‘)» ‘uAlB Cwlsd é’l)a

oyled slojlu (slagbgy) aldg) M Jloe cslotaly (WAX) lnsbms (095 9 (33 gl 583 198 (S ytaling 9 Coppe lojles
JYY

Lo 1ls ey b paisl bl cincadyl 5 slolid (0YR)) oige wnS] 5 dias wdlple oMl o isulad
36 DEMATEL 5 ANP (sla b5, S 5 SaS & (JoMbl slagiuns (siluosly (slaofon cunsls 5 Culge o
NA-YYY e Ay O)lmf: ¥ 0)9.) ‘é)l.uo w.)we(a ‘L;‘bﬁ)f
2y

SlugiojsS 35l slboje i caucaglgl (VF4)) pluc ol clusly 5 355, ol ilaumo ols Ul e (53ls2 g ¢ sale
Bblio il cldlas GIS Lses )3 (MPSIAC) saipMol Sl § o3litl b g 155 5 S Lislop bl 5
AA-YA e ARt 0)‘.4)4.:3 MY 0)5.) ck_im\>

» FUZZy'AHP 9 AHP d)jw ‘)»9) 92 Ml.mo .(“ﬂ‘\\) LSLC c.)l).: c_iu 9 ‘U"’L’c sd.\o?v.o.o.l.c ‘JM> ‘Lf)f ‘.\.«>5 (S s
TV-YF oo A ojladds VY 090 ¢ opo; pole (il dalaio )0 uojy (sbaduw adol b \Se

u‘).e(v cpm))"g.) u1> c)uf)ml oKiily uwaJl AHP u»‘)n Ao JJ?(J J.»l)ﬁ (\\MV\) SOy A ‘)9’;5“")'9

).«701 o)9> 2P o2 ul.cb C)Jo u_vl:))l L)"’)I)f .(\V‘Aﬂ) <> ‘)yulJQK 9 ‘J‘j ‘Ls«cdfls ] <)) (S ‘Ul5'>)| qulJ)S
oJwd ) oyl L;)b)',;’uj 5 b @lio JS o)l o gls 258
Jeny) e i g 65,58 (eligolid ISls uny) (iome olSetils )

554l 03> (Saieg ke b s (g 05l lebidl s Shae o)) (VF4Y) L) c(g5lidd g s s s (gole dgmme olito
S gl ol cldllae (Kis dos 5 Kt 3blio )



A OS2 g (s [ o 3,500, L sl g ZWol Oldos b 5%

e pian Ol Ol ixino s (lpl 3 (gl @i pe (VAF) | jgaio o Slhas

S5 9 e Slles LboSe 3 Sge (Sloadls 5 bajlas 4 dr g 0505 (WAY)  Jesland &85 (glard @ls> (gaine

5 Jol e e 5 Aty 55 e sl 5 oo WVR+) Lol o (o 5 -yt iste

ANP DEMATEL i lansis S mpm (o5 5 cslatn b s ol s o 5 39 (52,5055 ) 3ol o s
NYIYE Gas FY ojlads AY 090 (S sblie olél e cldlles (Lo poud 23 3,50) & TOPSIS

JJ?U 9 (ANP) 4§.~w Jwbu J.»])B .))g)lf ML&A (\\ﬂbﬂc) <y 4)%55)4»5 9 Dgruo ‘otg: Ub)’ doguazo ‘LS")9)9 ‘FL'P (oD
p) 5948 Shisel 5 zuay pole g8 (i g adlllae 3,90 1(55y0ltS” o 8 (a3l Ll 3 (AHP) (oilye alds
-Y"A‘_\JY\ ua.o cY b)‘.o..u’: 5\\ 0)9.3

References

Abeddini, M., Javadi:>Alibabalo, S., Mostafazadeh, R., & Pashan, A. (2022). Prioritization of Kozetopraghi
sub-watersheds based on estimated soil erosion and sediment yield using modified PSIAC model and GIS.
Journal of Arid Regions Geographic Studies, 13(49): 39-18. doi: 10.22034/jargs.2023.373965.0 [In
Persian]

Al-Zubi, Y.A (2009). Application of analytical hierarchy process for the evaluation of climate change
impact on echo-hydrology: the case of Azrag Basin in Jordan. Journal of Applied Sciences, 9(1): 135-
141.

Amalnick, M.S., Ansarinejad, A., Ansarinejad, S., & Miri, S. (2011). Finding Casual Relationship and Ranking
of CSFs in Information System Implementations Project by Using the Combination of Fuzzy ANP and
Fuzzy DEMATEL, Journal of Advances in Industrial Engineering, 44(2): 195-212. [In Persian]

Arvin, M., Pourahmad, A., Ziyari, K., & Zangenh Shahraki, S. (2022). Identify and investigate the drivers to
use the compact city (Case study: Ahvaz city). Journal of Arid Regions Geographic Studies, 12(45): 36-57.
[In Persian]

Azar, A., & Memariani A. (1995). AHP is a new technique for group decision making .Management
Knowledge. 27&28: 22-32. [In Persian]

Azarnivand, H., Namjoyan, R., Arzani, H., Jafari, M., & Zare Chahouki, M.A. (2007). Localization of range
improvement plans using GIS and comparing with suggested projects of range management plans in Lar
region. Rangeland, 1(2): 159-169. [In Persian]

Dabiri, R., Abghari, H., & Ghorbani, A. (2023). Effectiveness of watershed operations in controlling erosion
and sedimentation using MPSIAC experimental model (Case study: Sagezchi-Chay watershed, Ardabil
province). Journal of Geography and Environmental Studies. [In Persian]

Dabiri, R., Abgari, H., Nazarnejad, H., & Ghorbani, A. (2016). The role of watershed operations in controlling
erosion and sedimentation in the Saqgzchi-chai watershed of Ardabil province. The 11th National
Conference on Watershed Science and Engineering of Iran. [In Persian]

Dehghan, M., Azari, M., & Sepehr, A. (2019). A GIS-based Decision Support System to Identify Potential
Sites for Soil and Water Conservation Measures (Case Study: Kakhk Watershed). Geography and
Environmental Hazards, 8(29): 65-82. [In Persian]

Dehghani, M., Ghasemi, H., & Malekian, A. (2013). Spatial Prioritization of flood mitigation and soil erosion
control practices using Fuzzy Logic approach (case study: Foorg watershed). Journal of Range and
Watershed

Management (Iranian Journal of Natural Resources), 66(1), 73-88. [In Persian]

Doty, R.D. (1971). Contour trenching effects on stream flow from a Utah watershed. USDA. Forest
Service Res. Paper INT.98 Intermountain Forest & Range Experiment Station, Ogden, Utah.

Esavi, V., Karami, J., Alimohammadi, A., & Niknezhad, S. A. (2012). Comparison the AHP and FUZZY-AHP
Decision Making Methods in Underground DAM Site Selection in Taleghan Basin. Scientific Quarterly
Journal of Geosciences, 22(85): 27-34. doi: 10.22071/gsj.2012.54018 [In Persian]

Esfandyari Darabad, F., Yansori, M., Adhami, M., & Mostafazadeh, R. (2023). Evaluation and zoning of soil
erosion potential using geomorphometric indexes and Fuzzy approach in Khiavchai watershed,
Meshginshahr. Journal of Arid Regions Geographic Studies. doi: 10.22034/jargs.2023.385049.1013 [In
Persian]

Esmali, A., & Abdollahi, Kh. (2014). Watershed management and soil conservation, Publisher: Mohahegh,
second edition, Ardabil. [In Persian]



VE+T Lo 00 b )lowss 10 093 S 3blio oyldl i Ollhae a.

Garcia, D. J. & Guitart, V. E. (2022) Comparative analysis between AHP & ANP in prioritization of
ecosystem services - A case study in a rice field area raised in the Guadalquivir marshes (Spain),
Ecological Informatics, 70: 101739.

Ghodsipour, S.H. (2019). Analytical Hierarchy Process (AHP). Amirkabir University Press, 12th edition,
Tehran. [In Persian]

Ghorbani, E., Dabiri, R., Kakemami, A., & Kavianpour, H. (2010). Evaluation report of rainfed gardens project
in Sagzchichai watershed, General Directorate of Natural Resources and Watershed Management of
Avrdabil province. [In Persian]

Hemmati, B., Forouzani, M., Yazdanpanah, M., & Khosravipour, B. (2016). Comparison Application of
the Analytic Network Process (ANP) and Analytic Hierarchy Process (AHP) in Analysis of the
Agricultural Water Poverty Index: The Case of Dezful County. Iranian Agricultural Extension and
Education Journal, 11(2): 203-221. [In Persian]

Jabbar, F.K., Grote, K. & Tucker, R.E. (2019). A novel approach for assessing watershed susceptibility
using weighted overlay & analytical hierarchy process (AHP) methodology: a case study in Eagle
Creek Watershed, USA. Environmental Science and Pollution Research, 26: 31981-31997.

Jangjou, M. (2010). Improvement and development of rangelands. Jahad University Publications, first edition,
Mashhad. [In Persian]

Jafarian, Z., Parvini, S., & Kavian, A. (2018). Assessment spatial accuracy of restoration programs in the range
management plan for the Maikhoran watershed in Kermansha. RS & GIS for Natural Resources, 9(2): 33-
46. [In Persian]

Javani, Kh., & Anabostani, A.A. (2016). Comparative Analysis of Multi Criteria ANP & AHP Decision
Making green spaces in rural location. MJSP, 19 (4): 1-32. URL.: http://hsmsp.modares.ac.ir/article-21-
5742-fa.html [In Persian]

Jokar Sarhangi, E., & lorestani, G. (2022). Evaluation of badland Erosion Risk Using Fuzzy Hierarchical
Analysis Model Case study: kelerz basin in Garmsar. Journal of Arid Regions Geographic Studies, 13(49):
98-115. doi: 10.22034/jargs.2023.373874.0 [In Persian]

Kakememi, A. (2016). Preparing the land use map of Ardabil province with two methods of visual and digital
interpretation and comparing them. Master's thesis, Mohaghegh Ardabili University, Faculty of
Agricultural Technologies and Natural Resources, Ardabil. [In Persian]

Kheyrizadeh Aroug, M., Maleki, J., & Amonia, H. (2013). Zoning of flood risk potential in Murdu Chay
catchment area using ANP model. Quantitative geomorphological research, 1(3): 39-56. [In Persian]

Kusky, T. (2008). Floods: Hazards of Surface and Groundwater Systems, Facts on File publishing, New
York.

Madan, K.J., V. M. Chowdary. & Y. Kulkarni. B. C. Mal., (2014). Rainwater harvesting planning using
geospatial techniques and multicriteria decision analysis.Resources. Conservation and Recycling, 83:
96-111.

Makhdoum, M. F. (2013). Fundamental of landuse Planning. Tehran University Press, 13th edition, Tehran.

Malczewski, J. (2004). GIS-based land-use suitability analysis; acritical overview. Progress in planning,
62: 3- 65.

Management & Planning Organization. (2002). Guideline for River Flood Control (Structural Measures), 242.

Mesdaghi, M. (2015). Rangelands management in lran, Sajjad University of Technology, 7th edition,
Mashhad. [In Persian]

Mohammadinia, L., Ahmadi Marzaleh. M. & Peyravi, MR. (2021). Report of Field Assessment in the
Flooded Areas of Iran, Health in Emergencies and Disasters Quarterly, 6(2): 73-78 .

Momeni, M., & Shrifi Salim, A. (2012) Madm models and software’s, Authors Publishing House, first
edition, Tehran. [In Persian]

Motaghian, M., Alavinia, S. H., & Ghazavi, R. (2023). Evaluation of watershed management measures on
changing the hydrological behavior of the watershed in arid and semi-arid areas. Journal of Arid Regions
Geographic Studies, doi: 10.22034/jargs.2023.397286.1029 [In Persian]

Motamedi, J., & Sheidai E. (2018). Importance of evaluating criteria and indicators to use for allocating
management and biological practices for rangeland improvement (Case study: Hendowan
mountainous  rangelands, Khoy, West Azarbaijan). Rangeland. 12(3): 354-369.
URL.: http://rangelandsrm.ir/article-1-649-fa.html [In Persian]

Mushtaq, F., Faroog, M., Tirkey, A.S. & Sheikh, B.A. (2023). Analytic Hierarchy Process (AHP) Based
Soil Erosion Susceptibility Mapping in Northwestern Himalayas: A Case Study of Central Kashmir
Province. Conservation. 3: 32-52.

Nafarzadegan, A. R., Mohammadifar, A. A., Vagharfard, H., & Foruzanfard, M. (2019). Combination of
Multi-criteria Decision-making Models and Regional Flood Analysis Technique to Prioritize Sub-


http://rangelandsrm.ir/article-1-649-fa.html

Y OS2 g (s [ o 3,500, L sl g ZWol Oldos b 5%

watersheds for Flood Control (Case study: Dehbar Watershed of Khorasan). Journal of Geography and
Environmental Hazards, 8(2): 27-45. doi: 10.22067/ge0.v0i0.76607

Noble, E.L. (1963). Sediment Reduction through watershed rehabilitations. Interagency Sedimentation
Conf. Ogden, UT: USDA Forest Service, Intermountain Region.

Omidi, F., Babazadeh, H., & Sarai Tabrizi, M. (2014). Evaluation of water efficiency with the approach of
using ANP, AHP, FAHP and FANP methods, the first national conference on water consumption
optimization, Gorgan University of Agricultural Sciences and Natural Resources, Iran. [In Persian]

Rajabi, A., ajorlo, M., & Dehghani, M. (2020). Site Suitability Analysis for Rangeland Improvement and
Development Practices (A Case Study in the Rangelands of Ghayen Plain, Iran). Geography and
Development, 18(60): 117-136. doi; 10.22111/gdij.2020.5652 [In Persian]

Ren, R., Liu, J.T., Ni, J.J. & Xiang, X.Y. (2014). Health evaluation of a lake wetland ecosystem Based on
the TOPSIS method. Polish Journal of environmental studies, 23(6):2183- 2190.

Saaty, T. L. (1980). The Analytical Hierarchy Process, Mathy Modelling, Mc-Graw Hill, New York, 9(3-
5): 161-176.

Salahi, B., & Hemmati, R. (2011). Spatial estimation of temperature and precipitation in Ardabil province.
Study project of Ardabil Governorate, Ardabil Azad University. [In Persian]

Shabani, M., & Ahmadzadeh Rishehri, S. (2022). Evaluation of Biological Operations Performance in
Bushkan Watershed of Bushehr Province. Watershed Management Research Journal, 35(4), 63-76.
doi: 10.22092/wmrj.2022.358221.1462

Shafabakhsh, Gh., Alizadeh, H., & Akbari, M. (2012). Identifying and prioritizing Hot Spots Using an
Analytical Network Process (Case Study of Seven Horizontal Curves of Haraaz Route) (Mazandaran
Province), Traffic Management Studies, 7(24): 1-18. [In Persian]

Tajbakhsh, S. M., Gohari, Z.,, & Mahmoodzadeh Vaziri, A. (2022). Prioritizing watershed management
practices in the Ferizi and Rig-Sefid watersheds using Fuzzy-TOPSIS Method. Water and Soil
Management and Modelling, 2(4): 64-76. doi: 10.22098/mmws.2022.10465.1084 [In Persian]

Vafaei, A. (2021). A New Approach to Analyzing Urban Sustainable Levels via Multi-Criteria Decision-
Making Combination Models: DEMATEL, ANP & TOPSIS (Case Study: Kashan). Journal of Arid
Regions Geographic Studies, 12(43): 103-124. [In Persian]

Ying, X., Zeng, G. M., Chen, G. Q., Tang, L., Wang, K. L. & Huang, D. Y. (2007). Combining AHP with
GIS in Synthetic Evaluation of Eco-Environment Quality-A Case Study of Hunan Province, China.
Ecological Modelling. 209(2-4): 97-1009.

Zhao, X., & Huang, G. (2022). Urban watershed ecosystem health assessment and ecological
management zoning based on landscape pattern and SWMM simulation: A case study of Yangmei
River Basin. Environmental Impact Assessment Review, 95: 106794.



