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Abstract

Introduction

Watershed management projects with different objectives require some kinds of prioritization due to the natural condition
prevailing in the watershed, including socio-economic issues, technical and financial constraints. The main purpose of the
paper is to provide and apply the concept and techniques of multi-criteria decision-making (MCDM) under a fuzzy
environment in the prioritization and selection of projects in portfolio management. In order to priority watershed
management practices and evaluate the ecological potential of Ferizi and Rig-Sefid watersheds (Chenaran city, Khorasan
Razavi province), the Fuzzy-TOPSIS method has been used as a powerful tool in multi-criteria decision making.

Materials and Methods

In this study, the preference weights of the criteria were identified using fuzzy AHP. Then, the weights are embraced in
fuzzy-TOPSIS to improve the gaps of projects (alternatives) to achieve the organizational objectives as well as interactions
between projects. The hybrid Fuzzy-AHP and Fuzzy TOPSIS methods made it more systematic and helpful for the decision
maker to choose the best alternative from watershed management practices. In this respect, there are three phases performed
in this study, the first phase of data is collected via questionnaire by experts. Next, determining criteria weights via Fuzzy-
AHP was the main purpose of the second phase. In the third phase, the output obtained from Fuzzy-AHP with regard to
criteria weights is used as input to be applied in fuzzy-TOPSIS for defining the optimal alternative and capturing the complex
relationships between the assessment criteria and alternatives.

Results and Discussion

The comparison of the prioritization with the Fuzzy-TOPSIS method in this study and studies in 2010 indicate their similarity
to some items, while in the second category priorities, the differences are more than the third and fourth priorities. The results
indicate that multi-criteria decision models suggest the best location due to the usage of several criteria quantitatively and
qualitatively with respect to objectives. In addition, it can be provided valuable information on prioritizing executive
operations for integrated watershed management. It is also revealed that in the Fuzzy-TOPSIS technique, calculating the
weights of criteria is essential and they can adjust the rating for other projects. Therefore, Fuzzy-TOPSIS will additionally
help to select the optimal management project for the decision-making process.

Conclusion
It was found that many researchers applied many kinds of MCDM methods to help the decision makers understand and have more
concentration on the high rank of criteria and also provide the ranking of the best alternatives in different problems and situations.

Keywords: Ecological potential, Modeling, Multi-criteria decision making, Planning.

Article Type: Research Article

“Corresponding Author, E-mail: tajbakhsh.m@birjand.ac.ir

Citation: 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 Modeling, 2(4), 64-76.
DOI: 10.22098/MMWS.2022.10465.1084

DOR: 20.1001.1.27832546.1401.2.4.5.6

Received: 07 March 2022, Received in revised form: 27 June 2022, Accepted: 27 June 2022, Published Online: 27 June 2022
Water and Soil Management and Modeling, Year 2022, Vol. 2, No. 4, pp. 64-76

Publisher: University of Mohaghegh Ardabili © Author(s)
BY NC



https://dx.doi.org/10.22098/mmws.2022.10465.1084
https://dorl.net/dor/20.1001.1.27832546.1401.2.4.5.6
https://orcid.org/0000-0002-2097-9944

%% SE 90T Co o g 53l

SIF

YYAF-Yo£1 : g w01 bLs

3 ool b s S5 9 (55258 el (gLo595 )3 (51l Cololadl (giaCar ol !
e G- 558y

T o9 0353500 Al g pmeS 1y Lisugl desee Sy

Ol iy iy OIS eun jlarses 5 nnbs @lio 8IS (s sl 5 @5 yo 09,5 ¢ylusils |
Ol e0imms ¢lioms o815 ol g8 5SS ¢ Sbly g Suts 3bolio 095 ¢ 5,5 &S gl il
Ol iy iy OSEIIS sl pgle 8IS (L) psle 09,5 okl

LW

(o g B ooz g elazl - oolal Plus alox | ool 855 1 oSl (mb bulpd S (55665 Glaal b (g )b5u] (slaofs
Car (ss2) ool chly o) Mie Koy 5 @i ol Gbase (Blipy oy L)) en sl cwl gancadyl Lol
SeMbl 39,9 b .l osd 030l o)hmadi (6 S mrona ;D 1ia3y18 3l lgicds Guamoli— (656 bg, 3l eyl alpl Slles cai- oyl
b o) o lans 95 e onbd b (256 Shie) o lano 330 (S5 5 cpsd a2 by 1] el Ll yd dn b b S cslin) o jbme ol
R2 Rl dhdsesyj .ai pll Juloo alye als” Fuzzy TOPSIS Solver 2013 ,158ks 5 55 (655 paouad o yilo (slaodly o ladiy 35 o ko
madg ) il 8 e el Slles plsl el Caslsl S 3 R10 3 R7 claadsm ) i omed 4 5 Cuslsl iVl 5 F2 o R5
masgs 5 41580k cogdgl laie b g llas ploul ped Coglgl 13 cciyd wiul dses IFD 9 F4 F3 g wiw Ky, sul 859> 5I RS cla
Uy b eaincaglsl duglio b 8,3 )18 (o)l Sllas pll (el o Caglyl 13 R'3 dbgs s ¢ bawssio cuslgl ;3 F1 s R R6 (cla
G 4y gl pgd 03y slacaglgl 13 S g5 0,Lil Ll gl caalud 4 (63935 B ol oo WAL Jlo g Slelllas 5 (sl — 58
ooy 3 oolatwl el Lags ojlmedin (6 S paonad sla Jie a5 cunl o 5l Sb ol gh 0 sdnlie juin ples g pow (slaCagll
bl cldes ancagyl aej o 1) (35,1 L cle Mol alyis Ban g dngi b e cp piae Saiiy 9 (5 9 (o5 Cpgear slane
Sy g silate Szl gyl & gy el J) Sllllae (55080l g 3l )3 990 Sledy ) apled @l)] soul Ao wele Cy e sl 5
g oo gl ()80l 9SS slp bade 5 o g Jelos w9y (nl 53 ) 5 ool )l ey gl (s sl Jg!

Silodde (3 ldpg (o3 0)lmelin (¢S ol (i)l 1 SIS (sWB3g

g5 e o

tajbakhsh.m@birjand.ac.ir : Sug S o «lilSe Jgzuns”

bade S 9 5308 sl laoje 3 (sl Sl cancagdgl (VF)) Ly edlidsace 55 (s ypsS e piSugl 3l
NE=E¥ (F)V o SB 5 O Cy e g (gilo fho . umnli= 556 bg, 3l ool

DO 10.22098/MMWS.2022.10465.1084

DOR: 20.1001.1.27832546.1401.2.4.5.6

VENVF/+8 1Ll g6 VN /48 1 by g VE V¥ g S5k Gl A+ WY bl s g b
@ @@ V& B FY asan o O)l.ouf) & 0,92 A A JL\» “.{/}‘} u/’w/u.u}d)[w‘jio
iy © ersy) ioma oSl £



https://dx.doi.org/10.22098/mmws.2022.10465.1084
https://dorl.net/dor/20.1001.1.27832546.1401.2.4.5.6

Y5 G SF Oliio VFe ) Jlo oF 5los <Y 593 [S1s o 0l Cuprto 5 (g5lwrdebo & el [ o 5 SiSugl 55

sl dlgl sy Amiri et al. (2019) i pb sl Hlye5
W olol 2 o) il 5 gl sl (slmojg o5 (658 s
oo S (@Yl (5h) (ooel8l piie G g pulidesy) it
Slp orzen g8 0l il 0ylnedi (¢S maea
Coleg 50 g 0ol I edlaiwl 5y AHP o ysie 23359
sty idgei glolid |y o 4 lus 5ul slooje 5
20wy S da 4 VAAL &2 I MCDM  (sla g, « IS
alos o 5l a8 Wil Copre g wdipe alize (cladie;
sl goje gl capse 3 ol ol g
o ple gols piww (s3)aby (Duckstein, 1980)
Stewart and Scott,) ! gl cupie 9 (Benedini, 1988)
3 pb (1995

sl By S5y (55165 Glanl b gyl ssul Slles plol
5 sloizbooladl Jlus asgp oSl anb bilyd blia,
siucaglyl (o9 dejls (o g (8 lacadgie Graes
SiCaglyl Ghgy Ban b Sl Glagh (Jdd resdy
» Blhdeg Jy 2bi) Gub ol bl Llp! clles
o)lmadiz (S e gy il eslitl DS 5 sl 85 o
sl by ploxl 50l Big> Copte S el

gy 9 dlge—Y

axdlls 3,90 dilaio )Y

b i Koy 9 08 jol slaojor Jals adllas 390 8390
bl bdgume e AYFF 5 YY) Cuipa coluwe
B oYSONVAY 5 Byb Job 0RFYYT L OACFAYY”
Slelys slisl 3 g ohhls ey Jed (5 ,e YEOYF Q"
Bjg> eyl Sl g Pl () JS8) cusl oad @ly (592,
Sy S el B g o YOFD 5 VOFD (i iy (gja 8 sl
0l By ) bwgie el (uinpd sl o Yede g VM-
o ) 20 VIVY s S5, 55l 80> 50 9 520 VU (508
8390w ) aillls cujlys ds 3 9 AVl (SW)L lawgio sl b
Gl 2L b Ao > VWY 5 gie Lo YVY e Slles
W gy s ol b « Sidsyie Slads bl
PU bl p & B0l el ddge ) & 4 e K
o3l Ghalai R g F (g)lats] Byyo b () 390 sl (sloojon
ooy adg 5 Slalllas Bdgame ( wlidpe; blod a4y Laind
5 oble sy ) ol Gy (e 20 )18 sl (5)lis L
it Lol ble gy 183 oo S5 ey ez Hjle Jobeo

dodbo — Y
@lie 239 B guono Colia el soul (slaoje sy gy
5 U9 &S d9dee e (9 @l plo g Clines (Sl
adate ) base plo a4 alie pldl ol Foie Judly
S Gl GlgS 4 oy (BUSpgr (g b)) Cuenl )l
2208 sl (lp cuslio (Blbpg Gy 256 0gilly (yraj e ]
b Candy dge o LS &6 ok ol Glpl wil ol
oo & I ke ko 0,55 4l 0gd oo adlale
Aisaely 9 olpse (Auger et al., 2000) cub salg
o S S predd p G b el jsul slaoje
Masy oS Canl Cuably cpl Jbbay b Sao cpl diws dlse
P ohb Nl deeg S5 lapsie g Jeles oL
S el S3)Sag) v (nl 3 Ngd LI (6 S erea
Sly 3> sl Jluw @55 cpl S sy (olie )85 0)bnori>
Gl clojlre 4 dog b g b,Shsy ol 5 ool |
i S o L LAy S b ausS e OlFe S mrenad
o)) Eone 53 (Witlox, 2005) sse5 glya] 5 bl g ge
(el el caa ol slaoje (sas) 5 (Bldpg
b1y olpte ooSmanas ol )3 (lsl3 ladiS g bajlne 3529
S5 SESS Sy ©ygps dd Bl g)dgy o3k b Sam
MelS S ()l o ol 3 |y plolis S wle a5 ool o
W mass b clisce 531 51 g 5050,00 cgy 0l ) sl Lyogmano
Joeslimal bolyen ()5UsS (ele smolns 5 Clopo
Caa cwlie lpl ojlmediz g (29,5 (6 S el SIS
dSpe Jedd ele g Srene Slaeal SBl 5 a4l
CrSmeuas sl by, [(Asadi Nalivan et al, 2013)
5 oS Wlods b 5 IS 4y o3b; Slalllas ;> (MCDM) o lunasis
Levy, ) (ANP) (sleSu Lo 213 & (g o] ol el
Lsgs 45 3903 0,L3) (AHP) o0 aludes Judow 431 3 4 (2005
Malekian Ghanavati et al. (2012) Sinha et al. (2008)
Walczykiewicz (2015) 4 Jun etal. (2013) «t al. (2012)
Llad )3 108 eolaiwl 550

duslio slateds Arabameri et al. (2018) (sla )y
265 VIKOR (MCDM) 6 bosiz 55 osmss 5 e
iy oo ggeme 5 (TOPSIS) Jlonl 4455 4 cals
il 3 RSB sl slboje ;) aucadyl sl (SAW)
Jie & cuwl ol Sole wsplotalo ol
00 Jdo dw 4 Cud gy dwoiw <8 I VIKOR



#Y e S5 9 G328 gl SL0jen )3 (gl sl Cloladl (g gl

(Tajbakhsh et al., 2021) sa5 o JuSis 1) bass

Olels)] (fsu cope Jlad=@ b ogir ) b Siwanle g Jod

ooy ol bl g olpl 33 Flalllae b3gase Cundge - S
Figure 1- Location of the study area in Iran and Khorasan Razavi Province

sl s Sl b3l S5 & Qb
9 <& il jglateay AHP-(gj6 (39, Jolye pbxl jl
590 FUzzy Topsis Solver 2013 )l8le 5 ¢ oo, (3905 15 bl
i3 5l S sisds ey ol sl 455 )5 ez
e ()8 shel S8 o)lmasin (S eeal o Cur
Oy jlne ol SleMbl by b oizpn 5 00l (2L
Loty 5 o s b o) ajline g5 o (ol b (5306 lael) o loms
4l (stlte (6 dhel ©j90) (S mennal G lo sloodld
< a3 0 plol 093 g0 1) (el — 3B gy Sl
[Ebrahimi et al., 2016) sl anls sy oyl gy asbl )
IS e 4 bype ab clbads 5 baY Wy gt
can) ojlae o) 4 15 olizul AICGIS Jl58ley 51 Injlins
W)l (ol ol p dyp cod b (SB cblis 5l a5l (Jole
9 Bk (o Ao Sl e SNk g cad (2 Sy,
AHP 1 s 4 (23555 sly e sleMbl sl cilu
B by Iylns (ound (59 deslons 31 ms ol 005 03liz
Jolee (CR) (6, 55Lub &5 b 4 canl )] lrduslio 9 0l
bajlone 4 (2303j9 gl ;e 3 ko 5 s b o)
Cono 8IS s (Bl 255 @Bly 1) 980 ploml D2
S &5 e polatods culply (Sl 0 plosl (2305
ol 0dd odlitwl V dlayly daduslie (gl
CR=CI/RI ()

U= (558 SiSS -¥-Y

S S0y 5 S el slaoie (Bldps g 2L Gl
—iB by 3 syl lpl Clles aucady) car
a4y slp Gl B oy sl 0ad o3l sl
Sl 5 298000 o3kl 0)lmeriz (g pSerena | Job> sloaiz S
2 S o ol Ayl g (gj ool Sl oAy S ganas,
iy 656 dlasl g0y (S maenal g yle 9 Brjg Jae
Jlol j1 Aol ulul py SeudlS usush Al 5 g
ol (Yeh and Deng, 2004) 505 o0 (644, e 5 Cuto
3N Gy 51 58 ¥ 5l JSKiite e S el o il i
iy 5 JSits (aizdly o] Cambgo g 059, b il & o8
2 Bjlse o sl 55 LS 803 e 2b5)] slayline
ldllas 55 oS 550l e 45,3550 Joles 9 leMbl ol
g Kloads bl s o)lsl o) @ 58 JSie oloicas oy
o3l jlitel 05 b 0k S mpenas 2 bawgs lajline Comnl
D9y 9 BB Jolbs 398 urali-sib by sl ond
sy ol el il lume ,> TOPSIS 5 AHP
e AHP=6 oy 31 il & 2 el ©ypoim
oz ol Ghey Sl e s Bl (B30
A oolil (g b psul olyal Slles (canca gl



Sl g jlas b conlize SleMbl glaayY .cusl o0l
SIS o aobl ol sl ags AFCGIS l3sle 5 > sl

Bl Cigogs Lo

g ol (Bolay a3ls Rl g )55k sl Cl ol s &S

Y UK 0l (St awslio dy90 Jalge sl 4y o] jlade
Soy 9 5 sl slaoje Blien oy i)l ol
ol oyl ey el Oldes gaiucudgl jslaieds dutuw

(&

- -

p .
\
1
AHP L)) ;’ oalal l., i
ol gla 2o, 4 !
(&5 = 72 7 {
H
;

(e
\ F—
i

\
F
[

(l
t

C

L

.

e .
248 oA
Al galas,
)

s S5 9 (S528 ol S0 (BUdegr Glg (L5l e U= (551 gy Jolye - Y IS
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Table 1- Preference values for pairwise comparisons
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Figure 10- Prioritization of executive operations in the Ferizi and Rig-Sefid watersheds
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Figure 11- Prioritization of watershed management executive practices using Fuzzy-TOPSIS method
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Table 3- Prioritizing sub-watersheds and their comparing
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