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Introduction

Water is a vital natural resource that underpins sustainable development. In recent
decades, population growth, urbanization, and climate change have intensified water scarcity—
particularly in arid and semi-arid regions like Iran. In this context, the sustainable supply of
drinking water is not only essential for public health and social welfare but also serves as a
foundation for economic growth and improved quality of life.

Urban water treatment plants play a crucial role in ensuring access to safe water. However,
their operation often involves environmental, economic, socio-cultural, and technical
challenges. Issues such as high energy consumption, pollutant emissions, waste generation,
noise pollution, and chemical risks (e.g., chlorine leakage) require targeted strategies during
the operational phase.

To address these complexities, scientific and structured decision-making is essential.
Multi-Criteria Decision-Making (MCDM) methods have proven effective in evaluating diverse
and conflicting criteria. Among them, the SWARA method enables expert-based weighting of
criteria, while the WASPAS method—combining Weighted Sum Model (WSM) and Weighted
Product Model (WPM)—offers robust ranking of alternatives with improved accuracy and
reduced uncertainty.

This study focuses on the Pardis Water Treatment Plant in Tehran Province, aiming to
identify and prioritize sustainable operational strategies. Criteria across four dimensions—
environmental, economic, socio-cultural, and technical—were defined and weighted using the
SWARA method. Subsequently, WASPAS was applied to rank the proposed strategies. The
findings provide a scientific framework for enhancing operational efficiency, minimizing
adverse impacts, and supporting sustainable water management in Iran.

Method

The SWARA method is a structured approach for weighting decision criteria based on
their relative importance. It begins by identifying independent criteria and ranking them
according to expert judgment. The method calculates the relative significance of each criterion,
derives coefficients, and determines both initial and final weights using specific mathematical
formulas. WASPAS, a multi-criteria decision-making method, combines the WSM and the
WPM. It involves constructing and normalizing a decision matrix, calculating the relative
importance of alternatives using both WSM and WPM, and then integrating the results to obtain
final scores.

The case study focuses on the Pardis and Boumehen water treatment plant near Tehran,
chosen for its proximity to Lar and Latian dams and suitable elevation. The plant is designed
with a total capacity of 2,500 liters per second, divided into three independent modules. During
the operational phase, four main evaluation criteria are considered: environmental, economic,
socio-cultural, and technical. A panel of six experts from relevant fields contributed to the
analysis. To mitigate negative impacts, several measures are proposed, including creating green
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spaces, using solar panels, monitoring chlorine leaks, reducing noise pollution, managing waste
effectively, and implementing a centralized wastewater treatment system.

Results

The SWARA (Step-wise Weight Assessment Ratio Analysis) method is a structured
approach used to prioritize decision-making criteria based on expert judgment. It begins by
identifying independent criteria and eliminating those that are dependent. Experts then rank the
remaining criteria by importance, calculate their relative significance, and determine
coefficients and initial weights through mathematical formulas. The final weights are derived
to reflect the true priority of each criterion. SWARA is valued for its simplicity, reduced need
for pairwise comparisons, and effectiveness in complex decision environments.

The WASPAS (Weighted Aggregated Sum Product Assessment) method is a hybrid
multi-criteria decision-making technique that combines the Weighted Sum Model (WSM) and
the Weighted Product Model (WPM). It starts with constructing a decision matrix and
normalizing its values. The relative importance of each alternative is calculated using both
WSM and WPM approaches, and the final score is obtained by integrating the results. This
dual-method strategy enhances the accuracy and reliability of decision outcomes, making
WASPAS suitable for evaluating complex options.

The case study focuses on the Pardis and Boumehen water treatment plant near Tehran,
strategically located close to Lar and Latian dams. The plant is designed with a total capacity
of 2,500 liters per second, divided into three modules. During the operational phase, four main
criteria—environmental, economic, socio-cultural, and technical—are used for evaluation. A
panel of six experts contributed to the analysis. To minimize negative impacts, several
measures are proposed, including green landscaping, solar energy use, chlorine leak
monitoring, noise reduction through vegetation and insulation, waste management, and
centralized wastewater treatment.

Conclusion

This study aimed to identify and evaluate optimal strategies for minimizing
environmental, socio-cultural, economic, and technical impacts during the operational phase
of the Pardis water treatment plant. Using the SWARA method, key criteria and sub-criteria
were weighted, revealing that environmental considerations held the highest relative
importance—highlighting the need to prioritize ecological outcomes in management strategies.

Subsequently, the WASPAS method, integrating WSM and WPM approaches, was
applied to rank mitigation options. The centralized wastewater treatment system emerged as
the top-ranked solution, followed by waste management and green space development. In
contrast, options such as solar panel installation and chlorine leak monitoring were deemed less
critical.
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Overall, the findings underscore the dominant role of infrastructural and managerial
interventions in promoting sustainable operations, while technological enhancements serve as
complementary measures. A combined approach—emphasizing strategic infrastructure
alongside targeted innovations—offers a scalable framework for safe, efficient, and resilient
water treatment operations, with potential applicability across similar facilities nationwide.

Declarations

Ethical Approval

The paper is not currently being considered for publication elsewhere. All authors have been
personally and actively involved in substantial work leading to the paper, and will take public
responsibility for its content.

Competing interests
Conflict of Interest — None

Availability of data and materials
Data will be made available on the request.

Authors Contributions

Mohammad AmelSadeghi performed the calculations, approved the analytical methods,
supervised the findings of this work, discussed the results, and contributed to the final version
of the paper.

Acknowledgements
The authors would like to thank all participants in the present study.

Funding
This research did not receive any specific grant from funding agencies in the public,
commercial, or not-for-profit sectors.



PO JOVET'TW [ YO0

Y AY FYFA Sy S LS

https://wrcc.qom.ac.ir/

SWARA (sl sbg s 31 ooliiu! b T dils aiai sl 5519 10 36 S2S 01y Gkiaca ol

WASPAS g
B ol ele dosne
.m.amelsadeghi@gmail.com

oS> Ao SN
cshrmelans; Cgllacl SISl mals (glas poly (suniagdgl 9 (olulid (iogh (nl Ban :dus :allie god
! ROy uj.u.\ u] d)l}d.d.@.) )| ‘_g)‘\))..lo]@(g 0,93 4 ‘5.‘5 9 ‘_gdw‘ ‘@;—@WI 6‘“‘“5)” Jlio

29y b g gl Bl G 53 Skl 50,00 b S50 slaylire g oy lre Tl ¢ jslaie s s by

Ay La:i)—l (s Comodtl SWARA 25434
@ b yls plo oleo j0 1) 555 YL daoracan ) [las a5 Wols (lis alo o ol ol slaaidly VE-F/0/) - el o gy lls
I3 )'l ‘dL..Lo.c 9 (o dLmil,{}f (GdedS L.';‘)'? W f’lf 5O Sl 00l upLa.‘;él Sg> VE S8 N 16,5550 'cg)l.‘i
w08 oolaul (ool WPM g WSM Juw g0 51 oS 5 a5 WASPAS o Larosiz (658 poenatl VEF/ VN s b pdy o5
31 Lmals 5o )5l o Sete Glyieds Slus axtas 555 1 ailolu sl ol cassas zls bl AR IRAIRE RS -4 R by

m Mb).: 6‘),’>| 9 b.\JLQu.MJ b.!}o‘ Co pde GLQM; ‘L)—‘ )l o RGFVES T LS)‘«))..IO).QJ. s.)}UQ.cL:
21,50l lie 50 .0038,5 13 sam slaas, o Slacwl (gel s jow sliad sl 5 Tae 51 all;
A Camd (§ S Suamed] 558 Jlaml cis 708 g (il 9 g9 sl i 5l eolaswl wiile
S G5 (I (g e g (Bl Sleladl a5 col Gl Sl Gheghy sleadly g S aonti
P ailygld o, Soly a5 by wijls alsasal (5400 0 40 0,90 6»‘*’1 5 4 6)lml.s 4
S ro Wi o0 9,503, 93 (nl B (ol (0l 2 beidy 5 JoSo &

.o)‘l..,; w.‘:s‘)s b.fa.mw) .o LSL"’*-\*"L.‘.H!. u..&blf 9 )lwb LS)‘°)-.’°J'€H. Lgl.:u")l 6‘)-.’ wLLo

S e G sl

HEYS PRWLY

ol dbaras
WASPAS 55,
SWARA (230,59 G,
0 lrediz (6 S puonal
Sl (6518 0 e

5 of gleco WASPAS s SWARA slo g, 5l ooliiwl b ol ailsactas ol ()18 pope slod pol, (soiucaglsl .aeme  Bolo Jole bl
http//doi.org/10.22091/wrcc.2025.13767.1021 £Y-0) «(¥)\ NF+F ol ,ir

o8 ol£tsls 1,56
lswy ©

https://doi.org/10.22091/wrcc.2025.13767.1021 : Jlusus awlbs


https://doi.org/10.22091/wrcc.2025.13767.1021
https://wrcc.qom.ac.ir
http/doi.org/10.22091/wrcc.2025.13767.1021

\f’f <Y OJLQ.JB A 0)55 ‘f""@/)”"yj u[éJLA

a5 sl ool 3 1) (&S 5 o5) Soliin slaceale
bl S Jelos g, o gy ol Gloe 5o by 0
i (6l a5 a9, (SWARA) ' o 105 850y5
S el B Dolad Lolul b las i 09
B R P N (PR U | IO A
S el B9y 3 S 5l GBS e
Sis wre 3 S g iyl olmeny
sblye (55 9%y, S lyear (WASPAS)
L g 05,5 54 |, WPM 3 WSM SoodlS (sl s,
Gowad, oGl waahdsae alS 5 cds il
iluee pold 1) beas 35 5 lly

53 LMCDM o IS pgas ;o bl Gliass
aalol jo a5 Col 48,5 & g0 O wlie Slegoge 3550
sl 00l o, L L@Qj Q

xS e b9y 99 5 OhlSes 5 ey S
(FAHP) 636 51,0 aluckis Judoss 9 AHP o, Lo
oolaz ol O ols b —at a8 o g bl gy
P9y 99 8 5 A5 oy W3l L il s S
3¢ (IFAS) “ax LSG oo Jlad 2 (6 S ponas
S Byl 59 s @ a5 ol (sanas, bl
S5y 3l rSo e b oSen 5 gl ] wiog ol
a5l () @ (3B o jlieriz (615 e
ool o] g axslo p M5l ad sy alise
sbul, ;0 PhAC) " Jld sg,ls OluS 5 B> Lllgs
chagh o [Y] we,5 b)) o el 5l same oolisul
a Lk sleslai b L San g b gy ol—ai e 500
aslic 4 a5 MAIRCA g, 5" lsenl slaacgare

ul?c.».:‘ 9 J_'.l?u EY "))“)JJGA 6’3‘5 9 J]o;\;‘ (_gl.md.a.))f

¥- Pharmaceutical Activated Compounds
8- Rough Set Theory

oY

doddo -\

G sl e (3 Sl 5l (e e O
i3l S o Lyl Sl ey Syl g 4o ol
3 ol Slss g elind S e
5ol 50 2IpS Ol s 4 i 23 sladns
Olpl i Sz des 9 Sis 3blie ;0 0hg4 da gl
Ol b el 5 ahas Ll s i 58 el oad
olsy 5 cedlos i (clyy bl 5,0 K iSa ooy
Sk (Gl plpieds S 0gd o0 gaime (lai]
T 8 SN CotS W) 5 olaill anngs sl
i ole ol 0 s ol glhalbiasar ol
Ll Goal 5 ol Ol & (guyis redi o g8
slogily b el gl 51l Ll s
oo (3 g (Sum i elaial csoladdl ( Jaomotin;
el

Ik Copde ggdge (pl Cuenl 4 4y b
5 elelis pilie O gloalbaias 51 )l
Il SulS pend aislgiy a5 canl oo ol (saucg ol
S S5 i 5o AalS g (5590 40 Sl 4 eogllacl
Sl 5l YL Spae plis else (ol joba
slasg 5 Fyo (Tl ey g dacanl
UL RRRUE Y R DONAII PO ] F R SV S TLIOW
9y0n! 3l s ()l p0 s 0593 53 oRg Ay waeils
SLil gl aepllss 5 (sele slos Sy, 5l ootz
S9ro Slawali pl Cupae 0 baylSel, oy
...\Ju_n Slediay LSSl

SrSpeal oy, g3l sldle o
Jel=5 sl p3e alo)lnl Glyieas (MCDM) o )lonosiz
Ay iz g odzy Jluw )3 laayF Ol

Lk paiz Gloje (2b5)) OBl o g, ol ailassly

1- Step Wise Weight Assessment Ratio Analysis
2- Weighted Aggregated Sum Product Assessment
3- Karimi

4- Fuzzy Analytic Hierarchy Process

3- Integrated Fixed-Film Activated Sludge

*- Lopez



oY

by, 9 olge =Y

SWARA stéc))'s uf.s’) le.bfalg -\-Y

5 T g 58 Jaw 95 4l e 55 SWARA g

S3naglyl oz cnl poll [A] 0 (8yme o Sen
Gt Sl il o 1 5] slie Lo Lons
2 OB RS glad o8 romis GGl (b, cnl (S
a5k gl 5 Ll e e e 20 il
Sl 3 5 cymas s | 1y lme s 5 S0 (glodan sl
Jgore e b oduzmy Ll 2,0 SWARA oo g
o9y cnl 2l Ul aslol o [A] wsly pdge )8 5

9 o0 T

Jitae slojlune (lulid z ol o8
a5 Bylaey) 9 bjlae 5l slasgemas lu]
Je sloylons s plaasin i b Guw 35800
g oo AT LS Aty slnlone 5 o azils 45
(O B3 b 25 a5 09 0 a2iS (> 4y s Jlone

bl ainls (6,50 Jloe Bas L 09z g 4 s gboa

S5l bl 2 Lajlne (assady ipgo oIS
lop)T @ a5 L)l ol 2 ajlons el yo 5o
i) i b e gl oo i o Bl ol
O o s b lae b g a3 5 )18 cusu ol o

R BUCRTE R LTSRN

e 4 S jlre jo Coanl (e i3y (pl )0

g g0 00ld Jioled lawgie (o

- Ekmekcioglu
12- Ker$uliené

SSoloele | .. 5.;/'4.;/54:.14])/.434 &I 0040 (slo0 o0l (s als]

93 Obo o el S50l 2 sl Joe n Folie
[\“] a8 ,5 eladl Lingo  MODSIM Juwe

—ools Jubsw ) eslatwl b ol 5 sl
5 iy awsecuns ; Ol e caibbanwgs | onilin
L Ll jsa8 50 Bl o el iy Jolie
5 M oligl nSeST [F] WSy o O jgen
S P el Sl epSee Lo o)
Gouaglyl 4 (3l slad 3 ojlmeniz (6 S peea
Q18 6t sblie y3 O sgma8 b allie oo, (Sal,
sladas 5l eslasl L ol Ken g Slomgs 0]
izl Gl i) 43l (29,5 605 e
et b s ol o ol 5wl sgzs 51 3t
SrS L hlSen 5 08T (ommizen [£] aizslo
Slr ae sl (o) 4 o538 ELECTRE i)
IY] sssls s oliile,S bl yo O golis o oo

o ol Alaiar 5 55505 b Giaghy nl 5
2l glas ol ol oy (I el g5 il o &l
5 Ll (el s)ls 05 0598 50 wollacl Il
3 b gl lre ) g bojles laul sl (asuca gl
5 S sloiz cgoladdl  amecen; wn Jlex
ohl 5l pSose b o 9 oS gl (8
SWARA (59, &1,k 5l b )lae (oo 039 bl IS
dods ;5 ganas, jelaieds bl o .l ool s
G S ool U sl o0l aid )8 IS4y WASPAS g,
DN 5o SRR G adpsleisl g LB L ol

ol 9zlr Olseds Wl e anlllae Gl s
ol Gladilaias 5000 0 o e il 05 sl
SIS gals pegdle g 0,5 1,8 oolawl 0y50 455 4o
5 2B i)l leaie; (aecen; oollasl

o5 obatl Ealsy il 5 ol

°- Martinez
19 Input-Output Analysis



\f’f <Y o)Lo.ib A 0)55 ‘f""'@/}‘"‘”j u[éJLA

Y S s i le JiS85 1 Jgl ol @
(F) abal; Bollas (6505 puouad ua ilo 5 (ol 50
g es JSeas
8 8y . & )
8ni 8y e 8y
=N (G5 ol G yle Glaaylyo = @ Ol e

i a5 oo = M g o, Lors slaws

SrS s gl il loyiipgs o5 @
95 b 65 el (ke sladlye (gl e 5
Moie sloyline (gl 05 e bl VY s 5l ey

., B ®
' max; a;

—  min, a; *)

a.ij = a 1

ij
e dieS = MIN ¢ lade aicies = MAX wais Jbo 5

A (6 S paonl it lo slaaslyo

WSM by, 3l Loy 35 (oo ool (sl spges o5 @
AT i gy oS WSM g, oS cpl 5o

o kemediz (S s o9y nFdshie 515 [1N] a
WS 4 a5 (o Coenl drilne (6l ol
Oygody Ban ;T o Coesl (g, (nl 0 09l 00
ol glaly pos blee Gy gsexe
058 0 drls (V) alay illas 00s Loy (6 oS ol

QW =>" aw, %)

- Benfit
- Cost
- Fishburn

of

4 bgrye e ys V) alat, 5l eslinul L plS cpl o
.aa)fsa s Jlxe 2

K. = s; +1, j>1 D)
P, j=1

M)L.&A=j BWJ..c:k] suT)bc\S

lo)lne adgl (339 dslna sppny plS
acbre (V) alal; SoS 4 JLos ;o adsl (59

X, ™

1 j=1

adsl 39 = X 9 ke o adgl (59 =W, (ol o a8

A Hlre 2 J8le jlxs

lalne (s2led (139 dnmlone it plS
(V) abayl, 5loolanl b o lors oo (39 5LL 5o

W

i
n
20,
j=1

9]

q; =

WASPAS o)L:.l.oA.ie ‘sﬂfw’ ‘;,,5) -Y-y

.‘a.wy WASPAS o)L:.y.,o..\J.? tﬁ)jfv"“’“"" 3

ol g, ol [V o] a @l oS o T Syl
o Joe s WSM) T Jlscyss e By, 59 <S5
o Ll g,y cpl slapls ar dslol yo .l (WPM) ' S3g

¥- Zavadskas

14- Weighted Sum Method
8- Weighted Product Model

#- Decision-Making Matrix
V- Linear Normalization Methodology



IAA

Ol sl sad ools las VS j0 aS b len

G S0y Jdods wbasar pl wlasl gl golprin
5 < u-mb ol mlie Glgzear (Ld g Y slaa
rnlin 4 35 LS ccelin 098 (092 o oty (pizeon

el odal Jleisay bl yEal (glp

W 7
\. Lar Dam " /'

e &
o

¥ Latian Dam ¥ \

ater Treatment

Site

plant

ol alsaiar o o gloil> -V S

s, b b Jaiue Jgdw duw 5l 45 ool 48,5 las o
U'.’.“L QW@J:S.NML),)&:J \Ye - 5A.. Do
Pl 2y geb 4 Jge 0 el O
ok s 5lagl 5 00 oo b Jgl Jgoo @
g so 435 yald ol g
oS 55l adl p A cl8 B Legs Jgao @
.A;SGA ooL&»‘)ysoL::JGLEM u-[
svbar 4l Ve o bopgn Joao @

00,5 oo Q.“..o:ls’)Yu)’l S5

Sl p0 5 0395 35 L limass g o )Lne (8 yne —V-Y-¥

ol (2b)) (ol sl )lone 61 2050 Al 5o )0

S elasn ol st iz
b las cpl 51 SO He aloads w38 Ly 0 8
50 &S aisl asls 1) 0g5 s slajlae s wilyy o

(50,5 g0 Bl gamy sl flo

- Starr

Solodle | . o dilbadar b (o)l po o (sloo pol, (cavcogls]

9, )l Jol> loasy 55 (e Coonl = Qi(l) GQT 4o as

RS SR Lb)l...xa gs’l'ef 0)5=W] BWSM

Oy 5l LS ol Coenl (s ipjlez p5 @
WPM

WPM o ,Laesiz (555 pueead (g 5l o8 0l yo

Crodl JIY] el sas @il bl o 7 Ls Lags a5

059y Ol dmlme Sl 098 oo dmlne oA S s
oxbJley i ile ladlys 51 Sose () alaly L 3illas

PRt 3 s g My o0 b )Lne S 039 Ol

Mg 0 2 p2

Q¥ =117, (a,)" )
L ondiacnlre ay ;S cwd Coenl = QP (o] 5 a5
2 WPM s,

Loy 35 oled (oo Corod! duslone 1oy o5 @
GrSeeed gy 90 oS5l caled o
g_co oolizl (2) alul, 5T WPM 5 WSM o lxsniz

Q, =05Q" +0.5Q? )

ol a3 Sl o Soenl = g 1] o S

éub n))’& —‘“—“

("’A”U_“ "3}913 9 0990 -\-Y-y

s dilaie 5 Gt e oyd ol Al ahas

3l G reelS Yo sgas glalold o (oles slesl o
Jow gl Olate il oul Sl coely
Yaorayo 9 ‘59}“: J}'a OYYIYA la).:‘).: 0595 6‘).>‘
08) )3 ity Oled el il Jlod 2y
sobay SaL L slalnoe 4 bleie 0w ol prodes
)|)3 'a)f ‘5")2@4«.’ ).u b_tl.‘bum.?u BEEE) o)Le,‘v RN

=

Dy

"~ Miller



\VFF Y o)Lq.i: A 0,99 ‘f""b/)““"’j uféJLA

yebeds Ol dal (635 0 abln ol £

s wyp g tou-F

SWARA (23059 b9y 555,54 5l Jol> gl -)-¥
WASPAS (5 5 penss b9, 9

5%y 99 3l Jele slasygliws (i3 cal o
o lmedir  SxSpeeal 9 SWARA - ao0s
(09 99 ol 65,54 5l Bus 09l o 451l WASPAS
g lajle 5l Susp (i Soal (i e S
eslapl olal  35zge glaoly guiad) (g
gl SWARA 35l 5l ajlxo ()59 Il e 5 o
alizee clo,Soly) WASPAS 51 osliciasl by _yups g 0055
Wigd oo dmlie 9 b))

SWARA 830335 gy gulbis -1-1-F

Ol oal >lb sladal iw (s p5 o
lagely «sislaoz 5 9 05 i Qlolid )5 058
s o)l il el el 5o 8 518 Lo 0 )50
05 drubre a5 oslad Gley Jlae o
Lol SWARA g, s oy 31 oolictal b upas
5% 9 45l 039 e e po drnle dajlins (55l o
2 2l Soeal Gl o 03 o0 )glcmsr Soly
b e )l

S el ond wll ) s e ol mlbs
S S5 5l o el ae 0jy oseslis
IS a8 ol ol Silo Jgaz ool aiboe o5 25
595,00 (558 e A T8 )0 o 4z Lol sl Lne
wbaiai 5350 42 0,99 ;5 Sy n (R SyplaS
S e |

I\Yd

Sl IS 8 e Y-V

YT I oolazwl 8,90 @»L;..i':)lf anol>

25 Tt ol Sy AT ool eogy i b | IS
il
“—J)Lal.s 9 uT o)‘5> o UJLM.J)K 99 A
6310320 02 Jgtame 9 OMSL § Of posige S Y
Y C W
ool mlie o)l wlid)ls g0 Y
ey dae w8 S Y

oxe 0398 53 wollasl Il pals glalSel, —f-¥-Y

&)y

0 Gl )lae g adlie Lnlyl 4 azgi b
e sbasly els gl Cliladl 5l slacgass
T R TIL S 3 I
g gy0s5 S,k gelim e slad bl )
5 o (Sodl pals jshied ladilsgise
(PS5 s 6597058 <P 5l 655 sl
Sl S pie lodisS 5l eolal Lewly (ol jo
00,5 o0 dpogi Jlfgd I i
ol sl ety sy xS 5a Y
Sl L5 0,50 555151
Oile SIS Jlesal (i JpuS g gl ¥
0§ lwo yuzd
Odg ool G bl Sso (Sogll el ¥
SxlR dae Bl plpea aYusr ol
5 Lyglys wsle lo g sun Sl
xS 50 g dgnl GlEEl o o ygm peS
e )l lp bplsle (o ne wlas
Gingle
S8 el sl 5 wlaws Jool Copas O

RV 51l



oy

0,99 ;o &5 wade ol @ml (LS ek
9o olall Copae 5 Cemlaze Lads (gl ey
caiies Lol gl

- el sl 5 L gl 3 5
)18 18 Sl whe o (S

ol SIS cwasc izl oveal oS5 ()l
wx$ g showien) Glub 4 e plulis)ls
el 03 solatl

o)lariz g pSpaal by 5l Jol> gl -V-)-F
WASPAS

JRRge LSL“")JgiS) )’l asi’ WASPAS 09,

PRt u“‘ﬁ‘ Baa L as el 0 )loni> d)jr""“"‘"
009y ol el A8l arwg sy Coshadoae alS
WPM 3 WSM  (SeodS™ Jow g0 3l oS 5 Sl o
a8 8 1) Ghg,y 99 e g8 bl S o A g el

20,5 B lean 5 ganad, 9 2bs)

WSM g, 5l Jol> gl o

39 Egeze WEM 5l solainl b ccanss o5 o
5 olw 9,509, (nl Sedioe dle anS 2 5Ll
gyezme ploly bas S awslie (6l 5 Coul e
Jgiz 5o G ol @l djbe e o2l 8 ) (G55 slo e
ool 4T o (o Saotl (lie 5 0a wLIY
S (oo i o jlas (S5 e

S ool ] WM Lol cusgame o Jl> ol L
Lol (B po s o)l ool ulidie a4y g0k (Sl
Ol sl 05 ganas) ;o Sl carge ol (o
oolitul 390 Loy Hebody 53 WPM (35 ( culS” ]
@y Spgots blae polie WPM s 5,5 o 18
L Sslite slagmbite Sl cnl a5 Wsdi oo oS 5
23 o Gl ) s Ik g esls als

90 bF oS5 L WASPAS by, waly o
40 Jo 5 S b 5 WPM 5 WM 5,55,

SSoloele | .. 5.;/'4.;/54:.14])/.434 &I 0040 (slo0 o0l (s als]

o)lae 039 =) Jgax

Table 1. Weight of Criteria

Criteria Sj kj w;} W
Environmental 1 1 0.49
0.98
Economic 198 | 0.51 | 0.25
0.71
Technical 171 | 029 | 0.14
0.21
Sociocultural 121 | 0.24 | 0.12
Sum of weights = 1
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Table 2. Relative importance of options from the WSM

method
Options Relative importance of
alternatives
Creating green space 6.358
Using solar panels 5.804
Monitoring and 5.797
controlling possible
chlorine gas leaks from
storage tanks
Reducing noise pollution 6.180
Principled waste 6.427
management and
implementing a waste
separation program at
source
Establishing a central 7.391
wastewater treatment
system
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Table 3. Relative importance of options from the WPM

method
Options Relative importance of
alternatives
Creating green space 6.318
Using solar panels 5.764
Monitoring and 5.757
controlling possible
chlorine gas leaks from
storage tanks
Reducing noise pollution 6.14
Principled waste 6.387
management and
implementing a waste
separation program at the
source
Establishing a central 7.351
wastewater treatment
system
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Table 4. Final ranking of alternatives

Options Relative Normalized
importance relative
of importance of
alternatives options
Creating green space 6.25 0.1675
Using solar panels 5.693 0.1526
Monitoring and 5.697 0.1527
controlling possible
chlorine gas leaks
from storage tanks
Reducing noise 6.07 0.1627
pollution
Principled waste 6.312 0.1692
management and
implementing a
waste separation
program at the
source
Establishing a central 7.284 0.19525
wastewater treatment
system

Sum of normalized relative importance of alternatives = 1
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