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Extended Abstract
Background and Objective

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)—ofters 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.

Methodology

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.


mailto:m.amelsadeghi@gmail.com
https://orcid.org/0009-0009-9612-6604

Prioritization of Sustainable Operation Strategies for ...| AmelSadeghi 3

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
spaces, using solar panels, monitoring chlorine leaks, reducing noise pollution, managing waste
effectively, and implementing a centralized wastewater treatment system.

Findings

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.

Keywords: Water Treatment Plant, WASPAS Method, SWARA Weighting Technique, Multi-
Criteria Decision-Making, Sustainable Operation.

Cite this article: AmelSadeghi M. Prioritization of sustainable operation strategies for water treatment plants
using SWARA and WASPAS methods. Water Resources and Climate Change. (2025); 1(3): 51-62.
https://doi.org/10.22091/wrcc.2025.13767.1021

Declarations

. Ethical Approval

B 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
B Conflict of Interest - None

. Availability of data and materials
B 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
B The authors would like to thank all participants in the present study

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


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

TRV FYFA : Sig oS LS

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

-

SWARA vy 3100l b 0T il aiai y1wals 5,19 330 3g9 SO pol y Gisca of of

WASPAS g

2 Jslo Jole domre

aabll, ol ST ST asly el ST oKl gy ylsS easals oo

e

095 Jote odias

.m.amelsadeghi@gmail.com

R

oS>

o oYl

- ssleiz | dhorecan  walladl @l 51 palS slas pol) gaicaglsl g olwlid (iogh opl Ban
Tzl yglite s ol oy s Ol dilsaiias | (I o yas 090 10 (B g goluadl ( Sim
SWARA (23055 Go9) b g ghaial (83 DLk 5l S0 b f3e slajlne s g o Lone
Iy 59 oerYb dassmecons s Jloe a5 Wols lis Al o ol ol ol cyes Loy e oo
5 oo A F sonad, ol w8 o ol esls plaitl sg3 a4 b lae ple e o
el WPM 3 WSM Jio g0 5l (oS 55 a5 WASPAS o Lssaiz (6,5 ol (g, 3l (silidos
oly i ppte e ol duas (635 50 ailolo ol codaliamsas gulis oluly .0y 5 eoliil
..\.:Lc.m.) L5]9"0l Co e 6L®<\...:)f %) )‘ o A Al 6)L>).>o).e,: &_J}UG.AL) s_JlJ.:l ML{ SLI) Ly
HhE G glaas; o ol O3y e slad slml g [V 5l S8 a6l s
B Jlol s JyuS g Gl g gowd j55 o i 5l eolawl aisle oo Sl ¢ Jilae jo 00288
Sleladl &S el o] Solo Ghagh slbal caxsl bau S ple 4 Cad 6 5pS Casal LIS
R PHER-Y 6)l\>,m)¢(: 0599 L5..\.0'1 5 5 yluly jo gysmme (il (M (S e g S5l p )
(bl cpl Loy 9 JoSo lgicds 5yt ailyglid glo )Sol ) a5 Jl> o
e glrasly uals g lasl Ls)l.)ﬁo).e,g S, sl caslin (i Wlgh o0 9,505, 90 (pl G4l

Y WPV P S YL

:allie &9

sy allie

VB0 - sl g
VECFF A 1,Si5k gl
VECF VN sy s
VECF Ve F el g s

Anojlguds

ol wlapas
WASPAS b,
SWARA 23059 b9
0ylrediz (555 prosi

Sl 5yl e

5 o mlis WASPAS 5 SWARA cla s, 5 oslisl by o ailaias Jl o150 40 sl ol (goiscgslsl domme Bolo fule rolizul
http//doi.org/10.22091/wrcc.2025.13767.1021 £Y-0V (¥)V \F- ¥ o L/ &5

o3 olKls b
way ©

https://doi.org/10.22091/wrce.2025.13767.1021 : Jlas awlis


https://doi.org/10.22091/wrcc.2025.13767.1021
mailto:m.amelsadeghi@gmail.com

VF-F Y a)La..i) A 0,90 ‘ML?/M} ufé/l...a

4 g azle eold 1) (&S 5 (o) Solain slaceals
Gk Ay b pmaas Sl o LIS cisliw 9 ol 0w
byl o el (g5 o g 0l Glee 5o 05l o0
OeetS 6l .).AT)K g, (SWARA) \qu).ﬁ W23039
B N o Y P PN P SO VL 9 ERCO
Gt e B3y 50 S Sl 01s (WS el
S wre s Sis e byl ejleenz
Gl (oS5 9,5, o leea (WASPAS)
Lg 9 OQ; d,dkl.l |) WPM 9 WSM k_im)'{s dbu*’ﬁ)
G, ol waableae alS g cds ol
il e mal 8 1) a5 5k

30 MCDM 0,5 paas ;o bl Gliass
dalol 3 as ol Ad)f C))yo g_)T é)L.A s.)l.Cyoyc S 9w
R PR c)L...»‘ LQQT 4

S e gy 95 5l OhSen 5 T e S
(FAHP) " 5366 51ye abukes Julo g AHP o,Laonix
oolas__wl s_))L_.oLB 4 af .).,.fljs e ul::.u‘ 6‘)“
P9y 93 8 3 AR5 (nyie Wols (Lt mlt s S
g ([FAS) Pax LSy oo Jlad o (a5 o
S )lne (359 Ol 4 o35 Sleg samas, bl
9y 3 ErSoe b oLiSen 5 T5g) V] wog el
Sl )sld () @ 531 o lmeriz (6 S e
ool g 1y gl g asls p ol ah a calisee
bl ;8 PhAC) " Jld og)ls SlS 5 Bd> SUlgs
by 0 [Y] ws,s Sbs)l ol wlie 5 some solatul
AJ)E.) )| oola sl L9 u‘)Lin.b 9 L)ﬁ)@L__.aJ)A s)i{o
awlic & a5 MAIRCA g, 5" 500l sloacgone

;.)L?b.)‘ 9 J.J.‘?U LS} ‘o)lofso @3‘5 9 J]o.b‘ LQLQM;

'~ Pharmaceutical Activated Compounds
8- Rough Set Theory

N

daddo -

G b e (5 Sl 5 S e
ol aS e iyl gludl aulgz ol dnngs o sl
P el Ol g (i S Canex
ks 30 2IpS Ol wats 4 e 3 slaans
(! b5 Sty 5 St sblie 1o ohi5as il ygiS
Ol b el g dsias ayl s i o el o
o, 5 ceadls Lais (gl ol & g0 o oS oy
Sl Bl lsied aSl 05 o0 gmie loiz]
Tobe 5 S5 CekS sl 5 ol anus ol
i Gl ol 0 sh ol slhalbasar ool
Ll ol 5 ol O @ (o iss el 5 glS
sl L cdél byl 5l oo WS
oon (B 5 (Kin b elaiz] (soladl ¢ lamatun ;
R

Il Cepse ggdge pl Cuesl 4 azg L
5 elolis pilie OT sbhalbaba sl o
O GalS cpeud ailgiy a8l oo ol (gancaslsl
LS S8 oasyze A5 5 (550 4 (S| 4 epgllasl
Sl il Vb Brae yulas s (ol sk
a5 Syo (ool wilawy g daeanYl
(IS aile) (leonds olge i 5l 2506 Jaorecens
900! i (515 o5k 050 )0 ofug azg el
Sl gy aepllas 5 ale slas Sug, 5l eolizul
Srore wlanl ol Cupie 3 bSOl o e
W PR D SRR W

SRS peeal bty 3l sl o
Jedow slp S5e gla)lnl lseds MCDM) o) Lonizr
drng Sandiz g odzmy Jlae jo boan I Ol

L slre iz plojpa (bl Ol o by cnlilasly

I Step Wise Weight Assessment Ratio Analysis
2. Weighted Aggregated Sum Product Assessment
3 Karimi

- Fuzzy Analytic Hierarchy Process

- Integrated Fixed-Film Activated Sludge

- Lopez

4
5

5



oY

Lo 39, g olge =¥

5" g S b g5 Jb (e 55 SWARA 3,

Smcaslyl 2 oseds cnl Qo] [A] ws (Byme o) Sen
Orime Sl Joid o] 55 sl p Lo Jlose
2 5y gl oo it Sl (Ghgy ol Shis
ol 2alS 5 Ll s Sdae (p30js al
Sleo gas red S | Lo ho Ko slodslio
Jyoropé b oduzm Ll & 10 SWARA oo c>ge
o9y o ! ol aalol o [A] wsb pdss plS 5

SS90 T

Jaes glolas aluliss: Jf o8
Gy keeyy; g bolas 5l lasgeze ]
Joas o)l b plaasie JB L e 0500
g o ALIES LS 4ty (slolixe 5 od 4LEl 453
o] Bl b gy 45 3gd e 42iS > 4 atly Jlone

3l ol 52 b jlese (asaa 1pgs o5
lap)] 4 a8 (o5l 4l » b jlas o ol 5o
03 e b jlre gl se e bl olais
05y e s o las ples 548,518 s oSl 5o

55 o S s slees ) )3 S

Shso 4 Cand Jlere jo Sl e (s (] o

gl 0 00l Guled lawgie oos

"- Ekmekcioglu
12_ Kersuliené

oloJale | .. yfwlédr_id‘)/.glg Sl orgs (sloo ol (suncyelsl

59 oo 2l oaal S2200 0 (slp Jo (n a—alia
Y] wo,5 pludl Lingo g MODSIM Jos

—oslo Judos 51 eslaial Lol ¢ Yyl
5o akigs dhsracan; Ol Gl ilaswgs " sl
L Llel g8 0 (Sl v So e loiny S 1e
5 kgl nSaST [¥] WSyt oS Dypen
S5 ol Sl S Loy ke
iaglyl 4 (g3l slad yo o lreniz (655 paeud
ASlo (50 Bblie ;0 Ol 35008 L ablie sla Sal,
slodae I eslizal b ol Ken 5 Slgagd 0]
Gl glaSn; 2l & 556 (5295 655 o
S e oy ol jo Sl g wlsld sgg 51 L4k
S 4 b ) en 5 0 ST izman [F] aislsy
e ey slo Sy oo 42«55 ELECTRE 3,
V] sl olisle,S bl yo T mlie o o

oo Plalbaia 55,0 b ieghy ool o
oeals gboo poly cawl oals (B (s liwl jo &Blg
5 bl (@loled Gl pesee 0)ed )5 wgllacl LIS
2 e lalae s g b jlre bl gl (ganaslyl
5 S eloizl solatl ((laecan ) an Jlex
SLS 51 o b e 5 0d3,S il 9
SWARA (%) @b 5l jlere (oo (339 (Lol )8
doday ¥ conad, jelateds cdaldl o el ool s
S s b ol 00y 423,5 |Say WASPAS s,
SRl Sge G G pdleisl g L8 L ol

ol @ozlr Olaea Wig oo adllas ol s
< loailaziar 51 oy Su e w158 05 sl
Slpl Gals pogdle 9 0,5 1,8 oolazul 8,50 ,9i8 o
5 = 2hl i)l jledis; (daatan; Cgllasl

s elazzl culs, (il g solail

°- Martinez
10- Input-Output Analysis



Ve F Y o)l.c..i) A 0,90 LML?/).A_«&/} ufé.;[.m

7 6525 e e yile S5 1 gl o5 @

(F) akal, il S peoad file p5 G2l 5o

4y Gy 4y, (f)
4= I:ai/ ] _ ay, ay a,,
At Ayy e Gy

= 6y el iyl oyl = a; ol o a8

Aies by olasi = m g b Lo slows

6}5@:«4’3 uu-;)lil.a Lg)L.uJLoJa pgd flf °
099y b S me—al L sile ol gl ley
Mot slajloas sl wsdiee plal s sloleys

Q&M‘SQ OOLQ....M:‘ (?) 9 (&) .Ia.:‘j) )‘ W)AA.) H‘Sﬁ..'ua 9

—_ a.. a
I ®)
max, a,
—_min, a, *)
, = ——~
a;

Lg)jw u«n))slﬁ 6&@‘)0 = ay cLe‘.)T L as
Slade aieS = MR 5 Jlade ainy = MAX i Jle s

RUGUIWW- ngjw u,».)).)Lc GL““%‘)‘)

WM (39 5l sy 35 (ool Sl (pupsd g ol @
AT i gy oS WSM by, 5 ol )0

o)lmoiz (655 meoal gy cr 5 Jglaie 5y [WV] 0
43S T bayid e Coedl aubre gl
Oygods an S o Coeal gy (nl 0 sl
omile sleale oys bilee 5y gsexe
gl oo dolime (V) alal) Bllas 00l Jlo 5 (655 e

o =" aw, V)

" Benfit
- Cost
- Fishburn

Of

gy s p gz ol
4 bgye o pi (1) alal, 5l oslizal L plS ol 5o
03,5 o0 Lyt Hlro 12

i :sj+1, j>1 )
13 le

At lso= gy o= kj Ol o as

o lane gl ()39 dnmsloea tpomsy plS

) Y
LT R ()
Wf: k/
1, j=1

adgl s = X, 9 ke o adsl ie =W ol o a8

o lse 2l (139 e ipin pl8
(F) alal, 5l oolizial b b jlons oo (335 «0bb o

w, )

WASPAS o )Laodiz (5ya5paond b9, -Y-Y

Ly WASPAS o)lassiz 5y peosdi s,

Jol> g, cnl [Vo] a1 o) Ko 5 "7 LulSwslyl;
Cyo Je g (WSM) T lssyss maz bs) 59 wuS
oLl g, o2l slopls 4y aslol 45 sl (WPM) 5

D9 50

'". Zavadskas

4. Weighted Sum Method
- Weighted Product Model

- Decision-Making Matrix

""- Linear Normalization Methodology



AN

OB el ool ool L V S j0 oS jebylen

4 (Soop Jdods ailbbasa pl Gl gl ol

5l ool ol gl plaiear ol 5 Y laow
ol 00! )Lo.;;'m.g C).lo )lj.i.';.w‘ 6')'.’

ater Treatment
Fa Site

M, ke i . Sl
Figure 1. The layout of dams and the water treatment
plant

slcud, b b Jaiue Jaae aw jlas sal ad 3 Ja5 jo
u.mb gl on JeSis 4l o m VY g A B0
Pl 25 s Jaoe o el O
Ok s 5l el 2 B 23 b gl Jge
#0903 (yeld (glaolz
S 55l asl p pd A el b lipgs Jooo
S o ool LY g Lt slasw O
ssbar 4l Y oo L pgw Jooo @

.QQ;‘so wt)yd‘d)| ‘J.als

Solay0500 0598 10 1B lanys; g Lo )lse 3,20 -V-V-Y

Jolo b)) (ol sl lns s)lo 0 o al> 5o 5

SRR DRSO Sy I
ojlns ool 51 S b o 43S L L 3
5 a8 ausl aab |y 095 el sl jlas ) sy oo

35 o Bl (o sl Ll

. Starr

oo fule | . o Wb ddar Jul 5,004 slos pol, (suncysls/

I )‘ J“"L" LQM; (e m‘ = Qi(l) ‘QT o as

D LQ)L.M @L@J 09 = Wj 5WSM

Oy 3l anS o Cusal s ip)oz pl5 @
WPM

WPM o,lassizr (5,5 puonal 3, 5l o5 00l 50
Coeal LIV] conl oas ) 7T sl g 7 ls bawgs oS
ey onl drelme sl 09h o Al AT s
0ads Jloy s yile slaaslys 51 G o (A) alayl, b 5sllao
Fded )3 e g Sy o0 ke 2l (s Ol @
Wgds0 02

0 =TT, (a;)" )

b sodiaewbre ban;S i caeal = O (o jo a5

asy 35 oles oo Coredl ailro ipoesy o5 @
GrSpredl gy 30 S S sly el o
0 =050"+050" )

Sllllas 5,50 ¥-Y
L'f,:.a.?d' 5}4-15 9 oé,é’u—\—‘“—"

T g R RS E P

I sreskS Ve agao glalols jo olng il o
Joe oldli> Slaise ol ool Slosl el
YA0PAYD o S,b Jsb OVYIWVA L ol 039, (ol
03y 30 udp oliwyed od8l il o Jled oye
B PF lotart 5 ey 5 ol enes

=

2y s

"- Miller



VF-F Y a)La..fJ A 0,90 LML?/).A_«&/} ufé.;[.m

g Glis) 5 of wle (Sogll ) 55l

©lS (o) 9 Cou -F

SWARA (230559 b9 825 54 I Jol> gulis -V -F
WASPAS (6,5 psons b9, 9

555y 99 5l Jele slasysliws (i3 nl o
olesizr  ySpeeas 3 SWARA (a3
595 35 oxt) e iS4 5 Bus 355 oo 451, WASPAS
9 jlas 5l S e Sl (liae Gt S
Csla sl ol 5y d975e sladel, (ganady G
gl sl SWARA (5 ,b 5l lajlona (359 1ol e Fonon
ilize oS0, WASPAS jl ooliiasl b yuopms 5 005
g oo dumli g 2b3)l

SWARA 2339 (b9, gl -V-)-F

oles 0uts > hb Saasl sy enss oS o
lagealy «spslanr 5l 5 03 @isd QLB 055
e ol Il el e cpl o 285 18 Jdog 0550
00,5 dnlme it 5 Sglad sliey las o
Jolis SWARA g, Jlsie Jolyo 51 ooliil by ares
39 4dgl 059 et v S dle o Lie (55lucS e
A @l ool e e 9 00l cules
A atiie s

a5 ol oals Wl Y Jeu 0 ol mW
Sl oS5 5l e lajlre dige (jy eaimaglis
S a8 cd o1 Sy ooz cal a3loe 525
9 95,00 (558 ronad AT 50 ot 4z (Lol sl Lxa
albaal o)l 0y 0,99 50 (§ IS,y M5 SuploS
A e Ly

N4

Olwlis IS 09,5 8ym0 -V-V-Y

o9 u.)‘ o oolaw! 3,90 G""L;":")Ls anal>

25T Ol S 5 a5 el eag S5 i Sl IS
‘Al
sk—))’l@b 9 ;.)" c)‘9> )é u».:Lo..w)Lf 5;) A
6)|°)?°)'Q€J5M9%’MGS%’—‘U“W& Y
Wldaal

oy 0595 ;0 gllaeli @iyl jals glalSol, —F-Y-Y

Sy

0yl Slojlas g dadaio bl l 4 ag b
e glasly yials jshaiea ldadl I glacgess
1095 o0 Sy (6 10 2 51 (SBL
9 Wg,os3 SuSob selim o sl sl )
5 I (Sogll als jshiied; loailsgise
(PLS Gsy 69,058 S Sl xS sl
Sl S oot loasss 5l eolazl Ll ul o
00,5 (0 dnogi Legd S i
u“"l-’ Slp by sy S e Y
Dl 35 8,90 (55151 0
O 5 Jlesal s Jaas g raly Y
Sjlwo
Oidgy 3l ekl 5 b I (S (Sogll el f
S5 B dae @le plpea aVanr ol
5 Lygilys wibe e g un Ol
GrS S g sl GSEL! jo o) oS
S )l glp boleasle [0 e mlas
(Gl
S8 4l gyl g Slewy Jsol Copae O

Jase 51 el



N

0,99 ;0 A wad o slis mls (S eba

3.) LgoLa.dl w).).xc 9 M)Jaw Lo ‘6)“5)‘.”)'@(’.

- tlexl olal g lawgie mhw o 8 Ples
5500 08 Sl mhaw o Sin s

ol SIS sama bl begesl wuS 5 ol
axy g ameian; gilul 4 e Gluls)ls
| °33)i LgoL;:;;é‘

o)lradiz (§pSpredi g 5l Jolb> @lis -¥-1-F
WASPAS

» pme o Sos, 5l S WASPAS s,
g <l wlidl Bus b as cud o lawdis (6,05 peeas
AnTd 50 1) (b 99 o DgB bli wiS e GO 5 el

2058 Bl 55 ganas; g b))

WSM g, 5l Jol> guls @

39 Eseza WSM jl oolainl by ccwss o5 50
g ool 9,505, (nl Opd oo dmmlne aniF e Ll
Esozn (bl bay ;T anlie Kl 5 ol poitinns
ooz 50 i nl s ojle oo ool 8 1) (555 o Jlone
ol 1) 43S o e Sl 5 g 0als @l Y
S oo pasidie )lra (59 o

S ol 5T WSM Lol Cusgama Jl> cnl b
Lylys B 50 g0l bosls ubde 4 ol (Sols
Oy @l 0sd ganad; po Sl cge ol (Soe
oolitul 3 )50 Glojen j9bay 53 WPM. bs ) ¢ S ()
s re Sozo bjles polic WPM 5 5,5 o I8
) @it glagubde Sl 5ol (nl &5 Wgdioo oS 5
a2 o i8] ol glaul g osls als

3 oS S5 L WASPAS (s, ccules 0
) o5 gy Sy eybo I WPM 5 WSM 5,555,

Soloole | o O dilbdidai Jul o0, (sloo pol, (soasls/

o lno (459 =) Jso

Table 1. Weight of Criteria

Criteria Y ki w ].1 w;

Environmental 1 1 0.49
0.98

Economic 1.98 | 0.51 | 0.25
0.71

Technical 1.71 | 0.29 | 0.14
0.21

Sociocultural 1.21 | 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

sloxl gaiy3S WSM s, 51 Jols s olusl
055 S 1 ol 3Vl oy sk (535 50 il
oyt wokhel Sl als sl J6l, e Ol s
plo ganas, b glebs Ol abaaar gy
225 e oabapulone el lake (alal s 5 by 5
P05 et
RrO) Ol adal (635 e aibls obx! )
(Cagly!
S8 4l gl g dlawy Jool Copae Y
e 51 all;
e glad olx! Y

Syo Sogll als f



064

4y 5o cley abal 655 0 bl obxl 4
o i35 il b 1 el B33 g 0l | 3 oo
555 gl (552 ol Ll il 505 WM. g,
L s a5 aoo oo lid asas pl Lol 00,5 Laas |
|) ools u».:L»..QA O ML& as (WPM) ‘:)..o J.).A
02 ol 42 LK Cu e 0 poly Coesl (s o ialS
g e b iz
oSl 0 )18 9o 4y 0 655 10 40 I ey e
SialS o ball; Copae ouldS iE caumolis o]
el s g5l ) g ey @l
b Sl g g JLege)S S wesee plis
Sl mslie g pae JUS (o g8 BB el

3,00 )18 o )laz 4, 50 Fe (Sodll el pludl
ol 00 ‘:b)ﬂ e slcwsie

asle pdsspans slagspl Vb (23 2929 b
Sleladl plo b annlin [0 435 ) gaud o sl oy
QL..,.) ).A‘ u.)‘ | u)f )|)5 [t eliab B ‘)“'@L}
Slldl & it |y Caglyl Hlulis,lS a5 ans
ilosls silags g driredans ) palive

Gl caas JyuS s b skl e omly
Lol el e (il iz o Ll a3 F ales LIS K
IS BBy 568 5L b e Bole> g5y Jlao
o 2,5 5 s bl 5 e s b
R

able obx! WSM aile 55 WPM g, o
e 3f5 1y Caglyl ol ey 4has (535 50
R 5 03,10 18 gum slva) 5o s sLad 5 wilewy
Sils L0t o Lyl ey 3 ol 20l o LoSe
sloas, o )5 5 J S 5 gand ) 55 o 5
» B oleladl lgiea i o5 wlas 518 Sl
WSM a5 Copnd WPM Lol cglis L igds oo 4335 1L

Soloole | o O dilbdidai Jul o0, (sloo pol, (soasls/

shel 3550 45 wms oo Gl @IS Gl IS jsboe

9 Wb Clay el Cupde b )l pose 099 50

Ll eSS g laciy (i 5 e Sleladl L

WPM U:’3) )‘ J..pl> GL:J °

ey o JeSe i plgeas WPM s,
‘Q"’ﬁ) u;‘ 5o QJSGQ )‘)5 oolaiwl S)y90 WASPAS U"’ﬁ)
olie (0rd w85 Gkl AnS e (o ool
Caje e Cawoty LBl oy Jlesl 5 b lne
@ (SKly a5 col o] WSM & coes WPM Lo
O ol dslie IS g ools malS 1) eosls wlie
Sl oo p2l )8 1 laasy 35

Qals UL...J WPM )| solazul b cMrnlzdl Slewle
2B kel bjlrs (ig 0 po elulp anjF 0 oS
oo ool8 byl somas; el Cols 10 5 00,5 oS
Sl Tl 5 00u0 5 ALY Jgaz 0 mli cpl ol
el gy ol b 2 a5 (oo

WPM g, 5l loasy 38 PPN Sl -V Jguz

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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