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Article Info ABSTRACT

Wetlands play an essential role in the ecosystem and have a significant impact on people's
lives, so the restoration of destroyed wetlands is vital. With the lack of water sources,
municipal and industrial wastewater can be used as alternative water sources for various
purposes. Due to the presence of contamination in wastewater, the use of wastewater carries
risks depending on which purpose it is used for. In this study, the risk of using Alborz Industrial
Article history: Town treated wastewater in Qazvin province to restore Allahabad Wetland has been
investigated. First, by visiting the project's origin, route, and destination and holding numerous
meetings with experts involved in the project, influential factors were identified within the
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Revised: Feb. 7, 2023 scope of the project. Then, an integrated hierarchical structure was created to express these
_ factors. This structure starts from the initial nodes which are the quality of the effluent and
Accepted: Feb. 21, 2023 leads to the final node. Using the water quality data of the Alborz Industrial Town treatment

Published online: Feb. 20,2023  Plant that were collected in the year of study and collecting the opinion of 20 experts in the
form of a questionnaire in order to evaluate each node, the risk of the wastewater transfer
project to Allahabad Wetland was calculated using the Bayesian network method. The
academic version of GeNle software was used to calculate the risk using the Bayesian network
method. The results showed that among the middle nodes of the risk structure, the lowest and
highest values are related to the nodes of heavy metals in the health environment risk subgroup
and the increase of implementation costs in the economic subgroup. Despite the fact that the
effluent quality is within standard limits in most parameters, environmental, cultural, social,
economic and technical health risks are equal to 44, 47, 50 and 49%, respectively. The total
risk of the project, which is the result of four risks, was calculated as 49%. According to the
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Genllve model acceptable quality of wastewater and the calculated risks, the nodes and weights of other
Heavy metal S’ economic, technical and social sectors have influenced the final risk. Therefore, to reduce the
Wastewater tr’ansfer risk of the project, these parts should be examined. The technical and economic part of the
Wastewater treatme;n project has more potential for project failure. Before implementing the project, various

environmental, social, technical, and economic dimensions should be carefully examined and
the possibility of creating risk should be minimized. To reduce the risk of the wastewater
transfer project to the wetland, pollutants such as heavy metals must first be removed from the
wastewater, and social tensions should be prevented by increasing the awareness of the people
of the region and also by allocating water quotas. Allahabad Wetland plays an important role
in the ecosystem and people livelihood of the region, and with a more detailed examination of
the dimensions of the plan and risk reduction in the four environmental, social, economic, and
technical sectors, the implementation of the wastewater transfer project to Allah Abad Wetland
can be effective in its restoration.

Cite this article: Rabbaniha, H., Kabiri, Sh., Nazari, B., Analouei, R. (2023). Risk assessment of using alborz industrial town's
treated wastewater for restoration allahabad gazvin wetland using the bayesian network, Iranian Journal of Soil and
Water Research, 53 (12), 2825-2837. https://doi.org/10.22059/ijswr.2023.353884.669431

© The Author(s). Publisher: University of Tehran Press.
DOI: https://doi.org/10.22059/ijswr.2023.353884.669431 BY _NC



https://ijswr.ut.ac.ir/issue_10582_11076.html
file:///E:/Bonyad/Sazman/طرح/Reports/Article/hrabbaniha@ut.ac.ir
mailto:kabiri82@gmail.com
mailto:b.nazari@eng.ikiu.ac.ir
mailto:r_analooei@yahoo.com
https://doi.org/10.22059/ijswr.2023.353884.669431
https://doi.org/10.22059/ijswr.2023.353884.669431
https://orcid.org/0000-0002-0807-5803
https://orcid.org/0000-0002-6997-1185
https://orcid.org/0000-0002-9356-5961
https://orcid.org/0000-0002-9250-856X
https://creativecommons.org/licenses/by-nc/4.0/

varr—rerraw 1Y o kol QY 0,99 ¢yl 91 S g 0T Wlidios aloxo

Homepage: http://ijswr.ut.ac.ir

A 03w U 193938 STl YU sls ] g ol siziwo S poend Sl 1 235wl Sy (215,

F AP a0 (e T S Lo S Gy o
hrabbaniha@ut.ac.ir :asbLl, . ylpl 2,8 ¢l yt5 oKiily  oamb qlio g (65y9liS BaKutsls ¢ SLT 5 (o)l cwdines 09,5 ¢ Jgtume olimyg .Y
Kabiri82@gmail.com : ablly .1yl 3,8 paud 3,8y oKl ¢ 65,9l 05> ol pwdigo g pole 09,5 ¥
b.nazari@eng.ikiu.ac.ir :asbLl, .\l 0938 (o)) iwed plol (Modl o sl  oals @olio 5 (65,9LiS" 018t ] (wdins g pole 09,5 ¥
r_analooei@yah00.com :asblly .\l ul ¢ ylkieol (lodiol cixiuo oSy oyl o wiige 09)5 ¥

oS> Ao e

4

; g Ao il g4
ol o 55 sV Lal 1V W5yl poye (S5 (60L) 150 9 atdly pitwumwsST yd awlwl i YU
il Blae 2 Sl O plie Slyiea 28150 o 5 b ol ol e geaS bl o ey vy el g
OYB & sl cas o8 bl )f 5l W S e Ol 31 o0l Sy yig} {)—i‘ 5 g 03l VEAINIA 28,555 e
W) ‘-SJLA)LM:} C)Jo b.)?.lm » )A.M)‘ul; 9 )l.&f)ub J.nl}C I..\u] Ll M)f )‘)5 Y .))99 Ul L>I )9.‘(&04; .)LL\”
9 Sloss w‘.))J ()“‘tbﬁ)” PL’?U‘ JLM: PN LY ))JI Lé:.u.o J).@(» 4)[>MJ.AJ u’l L_M.QS dLbb.)l.) )‘ odlazwl L Uy
S Sy Jlinlo Sl lao)S o j0 &S 3l s zuls 00,5 duslre (s A ey 4 2ok S

VENNYIY 20 iy ey
D RAVANARA R I

Sy 09)5 ) 3 &S Canl L2l slaaijo (alj3l g (S Cl3lé o) 4 bguye a4y e oy (IS gbaojly
3lbl s> 3 b ptel)l yidin 53 Clay CudS S cpl oy de 255 o0 )13 o3ball 5 ilagg (stanjlace by Jas!
FA9 0 FV YL ply iy 4 (9 (ooladl ¢ Sy eloial ¢ ilige stun jlaee lacSiny ) AL i
el sl sty Sl i ol 5 (B i 00 drlono slacSi) & s LA dhlone o)) ot 5

53051 b & oy Bt slbeama] Mg 45 A5 drslone 1oy ¥ o LIS Sy ) |y sl i GeNle Ju.

5 9 Jluo 5 olanl () e Gl slaai> bl )b lal 5l U8 035 g cusld 4 e
sy Sl a4y Sy dbu] Jlosis! g 00 gy €35 & (golaidl

03l by (2958 LTl VB sbal can 5yl o S paed ol 1 ool Saany b5 (V4 V) ey 6 ST i So ks clond S0spmsS s (b 5, olizl
https://doi.org/10.22059/ijswr.2023.353884.669431 .YAYA-YAYY (\¥) &Y )yl S ¢ Ol cliing aloe oy jo 45ui

vy © Oyt ol Sl Ll Ao 180
BY NC

DOI: https://doi.org/10.22059/ijswr.2023.353884.669431



mailto:hrabbaniha@ut.ac.ir
mailto:kabiri82@gmail.com
mailto:b.nazari@eng.ikiu.ac.ir
mailto:r_analooei@yahoo.com
https://doi.org/10.22059/ijswr.2023.353884.669431
https://doi.org/10.22059/ijswr.2023.353884.669431
https://orcid.org/0000-0002-0807-5803
https://orcid.org/0000-0002-6997-1185
https://orcid.org/0000-0002-9356-5961
https://orcid.org/0000-0002-9250-856X
https://creativecommons.org/licenses/by-nc/4.0/

YAYY oo 50l o S g Sl 1 03] Sy U350 103y 02 g W SU, (i3 — (sole)

-

LY R
sl 0138 ol e Sl rgypr il crge ol B g s (sl Lo (9381 59, 2l g Cupmon 2y (ygzren lelge 09,0l
5ol odi OYE (s Sid g o) p; ool Cél wwdge g o ladilBag, fas Sis el O wlio 5l ag, o el
A3 laany 3 sl Gl i)l p3je Cupms g dibalo plusmgS] ol &2 )3 oge sl (18 S VB il g Lol g, ol
Pl o) () 10 (Sl Dlalllao 5 &8 S 118 g 350 sl il (glacs )l 3 Ol Sl @it Glisdr ol I eslizl
Ola Ko yio D)o VF 4 05 duejp) g (aw yescd g yed ool pxe o)l > (Asano et al., 2007) coul ori
©yge 3 Cal 0 03] (oS axSia e )blie VIV (giaio g (aliwg) s o SONSL 5 caxa i 3)lbkio Y5 3905 53 (55,5LaS
Sl ceodls 0105 ol )3 g g jlarme (55 «(55,5lS Y g 3 SB Ol (Sogll cargo wlio cnl 5l Jgol b oolizl
CoieS 5 £ 4 298 b &S Wil Jlhas (gl Wlg o (SUSS slois )8 ) Sluy jl ookl (WWAY () Kan 5 (JB)L) 2595 o0
Higd oo (s g (alulid Ol pl Gludl b eled (lise 5208 95 ol

@ ol ol g Canl S g oaal 00535 )5 & CS g bl ol ()l iyl b 5 (o1l porde S S
o) (SSnty Jolo) S dpmslono (<1, .(HaiMeS, 2009, AVeN, 2011) 3,8 iy 15 (£ s 5 9 Jloisl j1 ol & y900
(Torres etal., 2009; Tchobanoglus et al., 2003; V. Gheorghe & Mock, 1999; Vose, cul o &3l i sla,l5l g
Copde g Judos isu 3 Jols K,y (LOwrance, 1976) ol (s plocuwl g s Jlas! Gpd ol 39y Cpypgw pe .2008)
el Canl sl Sy G20l g a3 bl o] o ppito 56 5 sl s wilolis Tinl g lybloes lolis 4 Lo 45
(MR Sl oniad) D950 25y L) b ogrie sl jlodlisl L g plolid dilol &l blss &l ] )3 S
O sdlally medgr sl sl (SBgy &layd cn e 4Sud Cunl (pjar SlaaSd ool Sy (b)) sl 2 bl (Se
sraSd glacyie 4 drg b (WA «gsle) 398 00 odlatul Ll cnl 35 GLis (gl i pwgd 5 o) ) oS lnslee 5 lacds
Gl 00 pll 155063 (claaidy 3 hgy oyl il eolaiwl (gl (gdaxie (sla imgly oy sw

ol Sy 5 €85 )13 (251 3)90 (5509L8S y3 oMl (gl (32938 55l (staivo S el Oy jloslial Sy (tngly
g Sl igg (SRen By dze sbajbas 4 a2 b (WAY ()0 5 (92 alb) 135 (e olS 5 (sl (6l Sl ]
sy Sl 1 oolisul Cilises (ladhy S 4 ple jlne lgie 4 BUIS dgd (lad bl b JyuS 5 pols (slajlns lgizas Ol 0,83
SBabar Ol 1 edlitwl sy Copte yolaie 4 (Pan et al., 2018) ws Ll a5 cp g Jile axel o)lol domis 45 g oas
(S jlae aiwd dw p3 (GhbLw) jlae W iagh cnl ) b 1l (656 glil g o4 b iagh (BLST S b
.(Shakeri & Nazif, 2018) 1s sl 5y a5 lgicds ailbagiad s (slad )l g o wyp (odlaidl g cloin! - ilag

ol ol 5 005 b3 (im0 ool b1y plado il 3 g3iesge S e Waihass Sy gy
iy A (eSS g ol aal isu j0 &S Canl do Ve b ply dlddar pl 0 o)lilinl el Gl (Jast Sy &5 0D
5391 Jgl 6asls] oslond dehiad Lyt 15l 008 Ninio 03le canliol 593 ik 1 silpl slas ¢ sl oo 55 s 2
—eloil o Sofglgrhen (sl pasls ()5 4k 5o b1, Zhangjiakou j pl asgs Ol wlie (s plicanl (cdagh 53 (VW0 (Sgll)
s 35 b)) (e s oo 5 (030 s0aSed (5555 4 L]y (a3l V5 Tegooms) (Slgyien g ujlame gl
P Sdgrte Slacsilole 4 Cus (hgy ol Cue trizman g Cusl (3L (Sl Gl adge ol o L Giagly ol
Soolren slaaSis Sy ;503 sios ;> (Wang et al., 2015) cuwl o awyp 5 )00 15,50 o jasls & ol ]
2 b duwbre CanSd SVl § Cusll sladely | S 5 Oyae & e 4SS eolatl b lied (s ped dw dslaie M
(Anbari et al., 2017) s 3L s iyl sl 1o)d WY g lawgie s pdyylas glyy o) 5l am 3 #Y oS o )l zols Ll
2 oAb gt jlome Bas g (Bly Al (g yalls Sl Jold 05 e dilate (ol &b dol g o (slaygiSTe (M35 51
s G iy Geoly o] 4 (S S g0y b 0b s )3 lslid )8 5| plmaoliin y ad b Ghogly cnl 0 0 (g (o
58 8L gisar (6yalb ) yan 4 39y ] 1 (Sl ol 03,5 dsle 05 ja Vel i 45 0 4l Sl ol 39
bl 635U £l ez 9 g 3l o3liss] Sasy (e 4Suid 5l o3lizsl L (Tabesh et al., 2018) sl ol ol 4y ole
Shafiee ) 15,5 awlxe Joyd VWA 9 VWY VIV YE/A Cip @ Caio > Bk g olosol (comme a4l G (clab



(igis — sole) YE+ Y 2wl VY 8,loi OF 895 ()] ol S g Of Glidsd YATA
Ry J) 392 <05 9

.(Neyestanak & Roozbahani, 2021

SBSu) (pdpgh 5> ol 48)S 515 L5l 3)90 CVE Cunjlae 0aiS s Clilad 5 laSy (s340k0 Sliisd )
00 (ol ol 25 5 e sl (520t (5 2)1S e & b gt gl )3 g g 0D (S48 QIS OV tn bao
5 Vb Su3edsm Slidss ) dgye (oot 5 WYB gy 4 oMol gleil adso ;1 il U LS9l «cgilotes aiile LY
(ghozmo Slho g (25l (o)) Lt Coglyl 5 (LS YL 0uliS 0005 slacSinn) (3 otee JuSulis By £589 (i
obl 3 ohed s Mol ©YB sniSaed asrecun) (i) b))l 9 sinas) (ololid X3 daghy ) (VTAY
o g Gl g (AVY) a5 0 dpo +IMIR) 85 cla Sogll ¢ st slaeo (slojlims (31 &S 0l (LS gl 0 plol (5 5o po
oiSan g 3 i) Slosis (s2iztis ol (slacaglsl 5 (-] lf] lyas 5 Jits e slolann 2 5 (-IV1-5)
05l Jlos 4uedlS g ogun aS b Ui s (c8)S B )y 3y50 e y HUIXIAN GYU a5 bame Sy (g i ) (WYAF
(Huang et al., 2020) >)ls YU cabisee sla yisw v (63b;

5,5 5 i) 2y50 VU Lol g LIl OV & (2558 lind ) i S i oy JUi] Sy il gy
Cab 13 o] gilola,y a8 ol ot Jg il 3ylikel s )3 o] jlade 45 wis sl 0au YT (gols Oy a5 ol s 4 .l
s €31 5 & 3 39550 6oy g ) 3l Jlo 3 o JUi i 5 izpad 39,5 o i Loon S gy i
b 3o g2y ol 1 sl by (Sl 5 09 drlge T 25108 b (6555l 0 ok sl seme 9 Salle 3 e
29 plosl Sy Joloss 09 plosil 51 S8 51 9y ol jl sl (glofgny o (ola o e 9 L2l (Gadihir =52 (18 5 (oolaill (slaa>
Cape g 2lolid Wgd o 039 S jop ol oS Lelse g 039 |2l 51 (25U (olaia) 5 gt b Slias 5 ol o0
(I Cunl 435518 () 3y90 OVE (sl 39290 it (piomen g Olay jl odlitel Sy (b)) pdin Glapsingy 3 235
Dimads ol 93 sl 48,55 8 sy 390 Y Ll (el il ) o3lisl Sy ) dBS Cppeo e oyt 4 A2 b
Sdodiwd (48 g (olaidl ¢ cloinl (s jlasme diwd Hloa 4 0395 Cunsd g Cuddas 10 S Sl el rais 5 ol bl
CudsS g QLSS Olla 4 e gi b g (ololid adlaie Lulyd g iy Ol &) dogi b a0 LS 31 (glajiall (g 08
GeNle Jao 5 opje aSed SaS b Sy dnoloen 2335 dloe VB slal i boblall GV & Glay Jlisl Sy aoluy
ol 04 0215 L gy ploul (sles Lgy (V) S )0 cCuwl oids plodl

ol plxil gla fubghy dalibe

Y

Ol ;5 b oo g <Ll 155 anlllae . FSlass w33l

A 4

Sl JESI b g1y 30 Sg5ge O yblie o Lull
SV 4

223y 1 g A5 31 g yiel yly 5 Sy ylis Lo JuSCLS

<
< QA

e il dudal by CadlS 3 dgorge glasals ;5)5'(_—“—"
LoyLne as (o0 (33 S anlidiow p dugd 9 30l oRnivo

St 3 dolo 3 0t et Jho ST

g el gled wg Y JSu



YAYA o 5l o S g Sl 1 03] Sy U350 103y 02 9 W SU, (i3 — (sole)

Bvgy g 91ge

Srvo basly (eSTAYES Jlo 5l &S ol o 28lg 938 pd (5 teslS VO 0 HSa Ae e Al nlue )l mio S e
Cawd 3 &S 0l B dhal 4 Gyl xie S s anl OMBB pols Jls )3 ol sduwy )0y 0500 4 g list ] ) (eoaie
Cyglaes il o &S 43,3 |5 inio S o oyl (6 yioghS Y g 13 5l o S e ailaghad 33,5 o Colin canl (613 0 00
QL.:LIJ:)K b <\.¢>La.n 9 dalaio 2 bAA]Jo.Cd\.g LSL“u-“’))% d,..\o ..).))f‘_;c I);l LmJ $9) » WY uL.l.o.c (o dba.\:-lg g'.:)'télé
adal p ogde dlbaduas oyl ,d a5 105 asuie jydl e Sy b ahal otes g g oliwl NS ¢ Ol eS8y
54l (Smuo Sy AB-dshuns w\ Cud )l 00,5 o Al dibial lg 3 Oliwdss o J.Jﬁll Sl o (6 yas BB gmio OB
Joyd B b Sliasd ad odgwyd dles | b amal (3 39350 M b 4 yobs b j0 &S cunl joy 40 S yio Ver v
IXWEW- Y uM..olSdS.\.D:.)L;a UL“"" )).lek_{).g(wéla.m)b Lbbu_w)).g (\\c“ KP‘J-A.’)?LA.\A us).w) Cawl C.L‘.Jl:éc\JJw w)b
Colan B ahas jl oy & Jgad plod )3 xio S b jow sbab gly Bpan pogde ] 5bj vz > 4 55l ixio S e
(23S g 555 sl g dwisdd dsly ¢ JolS bS] Jed xd £ 5l (glar anly (g SAily asly

sUldl oYU

Cumbge Cal | liwl adlo OYB g opgsd bl o (Sblegan) sbldall (clapl 4 jglxe CYB Y 05,5y 5 Sbldl LY
¥ (bl)]uybu) .)l.s]dki\‘ uYL’ Caxuwg L] uﬁ).w Jﬁ]o 0-° \c'l ba-° ‘al 9 uﬂo.m uo).c Y‘F° ’OI UY‘&" \‘a' 01950 @Lﬁ‘)ab-
L obladl g gioe HS ddlato obldll GYB i jgloe 45 a5 canl )53 a0 o3V sl oad 35l ;S 05 adlo OYB Cang g )liSa
Al ges O Glys o8l @ ygots g 0391 b a5l glun pubas OB ] )l 1,3 kS Yoo r Cawg 4 nlue
335 o wgmno jpl ddg> (295 o dibais (g (50 SIS ledine; slate | Sllllas e3gae siny )y sslaiedy
il YU ¢ Jolis a5 odd S5 an b dus s 0dgame () bl (pl ool o a8 )3\l > Lly pU a4 (LS FAFYA Gy &
L sblie cgylioyg0 (g 4 oo oo 1y dbl Coim—andlo OYE alS e os Cul Sbls 039u5e g asdls VB ol
9 3 by Bblie Cawg Sliwlio o5 08 (o4l dib (g 9k (£33 B (Al g i Glbyy b Ay e LS by,
dibate (ALS (tudsy Lol )3 @ ol cpl a0 L5 Sl e |y ailate (pl (BLST (Adey 00 9 Conl LE Cdd 3 GRS (g
Ol Gyme b ¥ guame oS g o ydb (6650 g (Ao o bl gy o Syt 45) jlme e Guos dow g e (slrols (ol
Casdgo Cpimed g bl )3 3,55, Lite 4 & o s i g obladl VB (s St s 4 ol OYB 51y Gyt ¢ YL
5l trio S e ol JUa! LIS L Sl 50,5 oy b ablis (ol il g (Sogll 09,5157 ) ol a4 s o] (Se05
(Y) JSSo ) 3,5 cadlge oot lasMe coley b jLé 93,5 9l b ablio 15 9 OV el Goun b bl cuds 4

Slag JUHI 2,k 55 39290 Ol bl
S y5) odiplon] Sl 4 by (clayi)lsS OV Ll g a1 odlitel Sy Lo a5 lblba ololid okt
233 JUl duaie g poana disn 51 pmmed A gy Ol ) 030kl Sy Sl dlso] )3 oy s g (VF o+l yslie
b g 135 2 St s o] G jlassms colis IS o513l g a5 il (sltihain o €8 15 LolidylS b g 2ol Joe 4 e
A glols il 1388t Jelse bl ol ks 5l oslizul

3)5 Jnls e yeglS VY 393 Job 4 ot 5 (aub @lie (L3]I JUST e VU g sl aiar (pn alolb 4 2255 L
Or L)L s 4 (zmen g als IS 31 QY dilate Congilazes pp VB @ Glug Sl 039y (Ve r pliy jolie €5,5)
Blass ppusa Jgbo 5 Sl 20 & 425 b (S5 51l g0 BB (Simj olaal Bl JUsl ppuse g Saile e )3 dilaie Jlal



(oridos — oole) VE+ ) ol VY 5 )lou OF 8,93 eyl 2l SB- 9 O Colidios YAY'+

Gt

Ol JUEG o 5.1 i oy s e2UTal OV Copnga Y JSdb
Shafiee Neyestanak ) » .5 .o 1,8 ool 350 Sy Julod (gly a5 Canl slo g 5| (S o 4K s lgic a5 4565 Lo
Cul oyl 5l (S op e 4 (& Roozbahani, 2021; Tabesh et al., 2018; Anbari et al., 2017; Wang et al., 2015
Sl Sy (6350 ST g 039y Jlain] (6995 olil y pay o2l san ooliel LB dn LSy Sy slo e U ol S
(Pear], cows d9390 acushad pas ials (clp B claodls (gyglaen el b g 585 309 JolS SleMbl a8 canl (63,190 4
Llsy ol @313 0L5 (sl loyogh 5 ao S 5 o8 Lo Jsheo 9 locde s (sl g cslye ol (B3, gBl5 13 (e 45t 1988)
Ly s Vb (ghls 05 jo L9 0 Jio 05 o Spgods i B9y 0 S erel Slpiie | Suym 355 0o oolitl
o 4 Canl Jolro g e alaly 5 3l Caa ol lis &S ol S0 lawgs ke )S .l st o gl OYlais] yolie 1 lac goore
OlS (255 jay 4 yelaie &y oolitwl 3y90 (eIl Cuwl o 0B (e (saS (D Gl slue (Pearl, 1988) wgi o Juaio

P90 ole (V) daly gty sl B olas ) &y bgyye (j2S1y A 4l (65 L B asdly slus) 5,50
P(AB)xP(B)

P(B[A)= P(A[B,)xP(B,)+P(A[B,)xP(B,)+...+ P(AB, )xP(B,)

() ala,

&3, lgis B65onl lsise WS peb A Canl e Jloinl b A slys, £eds i 4 B sy, slas, Jlas! P(BIA) 4 B slys,
Ot #Sad Ko 3 1oy e bl o3 LS5 o (b OIS 5 Vlezs! Laly, asgarme (ol 32 9 5| (i 45
Jloil stz S5 0,5 (13l o Sty oS gun (i) A3L 42318 slly g 0,5 ST 393 g0 4Bl (SIS Ll psie
(Kamrani se aslss b s oVleis] Jgao )l (1l o) Cuomw a (oS s b ) 0L axils Wlg 0,5 31 5 cadls salgd 650

etal., 2020)

Hlde b s (63959 (sl el oS Cluy CuiS gy ol 5 cCunl Bl Gl g Jasd liee 5 ol Sy 10,5 lo &S jebjlen



YAYY oo 5l o S g Sl 1 03] Sy U350 103y 02 g W SU, (i3 — (sole)

105 dlea () dlaly 3o (MR« cgsle) (55 (S g o dunlie 3 kil
MK, = f| ZL——— (V el

ool Cawd el (g3l lsSS (slp st (S5 ol 039l Cawd a5l s 3yl ez 5l sl el Hlade oS o ladiges
S| 15Le 3,31 s g il sl el o5l s ol () gy ol Ca3m gsm (o233ke] (1) i b (7) el §
o OlS 5 g awslis flasl o g ) ldle 58 455 zun 45 Cul (g polic dgume | muedlS aile (o6 145 395 s0 013 paedlS L
Congome rgo maodlS I (glalaaMa LB jlade (13,65 Nigd (o0 083 s jlamo g laplil )3 g (coms 08 Yo ie 0 (>
I oo 1S 5 48 )3 Bias posedls bigd o Cumgane sl 35 Mt wpodl8 5o 45 LS 5 33,5 o LA 5 45 20y
Syl g2 30l (Slor Sudlig ol izmon (VWA 0505 ©ljg) sl J1o)53 51 5508 31 5] e 5 CudsS (595 2 9 S 0
o8 Oljg) 98e Sy sbyygegs Sl (> g (KB)T sl Ggpe g 4l S > e b &5 Cunl osd lgis g 038 430,
i 4 o Olag o byl dgng Jg 15,05 5 Ikl I g y56S Jlade byl )b oyl e slavgylspodly p3 as 519, cpl 51 (VWAR
S OleMbl gd ol jgp el Mlg3 o (8,5 anlgd (18 LS (o me 1 OYB @ okd Jiie Cluy 45 pl 4 as g b oS
2 Wlly el e 5l s dges pastie (glp a0 03y9] (V) Jgdo p3 3,1kl Hlude ¢ 5l xio S e Sl dsiual Ol
dl.mu] cw.«...s)la.m Wik dlmua..a.’x.s b u_tbliu.u‘) J..JL»] 9 ul...u[..w)ls ‘L)""a'“m )L...'>‘ SRR d..nl.....w.u).’ Yo olaws ..\.»))3 b)§
SX e SN P & oy polie oS i .l ond adjliel 3L g 0L b lawgie dawgie chwgio B S (oS Cijgo 4 1)y
sl by eVlonl Jshir 55 (55 g lolid ) ks 51 (68 0uS0lee L ol Sl g A5 4S5l )3 TR- 4 V- b
Hlde Oy Sy s Ol caas &b L'”[j e 455,05 3929 d)L\f).uL oS Sl cnds p ogMe 00,5 oSS oo )3 coled
45,5 Lo D CunSS g Cudibge Cygo 93 4 0,5 b Coles 53 a0t odlitwl LS adjliel Jlade len b delidiny 5l 6 bl
b 3j8 sloe S )3 el S 5l ol Jolis Cudige g s (S)5 0ad Jloyi Slitel byl 93909 sloo)S ) cuks b
g oS 5l cad g )lde 51 S5 (605 1wSko Gygo 4 Canss Jloin] ¢ lolid )8 lawgs 0ds 035 Lanass 5g jlde 4 d> g5
W | Sy dwloo sl img3 opl ) (Shafiee Neyestanak & Roozbahani, 2021) s dvle (¥) dlaly 45 4395 L )]

(GeNle Modeler, 2017) 1 oslazul GeNle ljéls 5 SeodlST

iWiXi
X = i=1

" n
W
i=1

oyl )b slas i g ol Wlg el )l jlade Xi 55,8 eyl (g9, o pl T Wl 2olyb )59 Wi iy yiel )b conSs Jlais X oy oS

(1 e

sl e Wl

b5 Syl Jgse

A S5 el B S5 BT (S5 5 S e
l <N Ses
¥ AN Sass
/4 V-Y Lwgio
<A Y- S

\ H< Sl




(oridos — (oole) VE+ ) ol VY 5 )lou OF 8,93 eyl 2l SB- 9 O Clidioss YAYY

03Lwld yg0 3, luliwl ol pod Ay o (6 50315 Oy CadsS (1Sl .Y Jouia

aaly LYY K9 R 41 W sl G,
ppb ARR YA e )
ppb Veoo YAIY JRw Y
ppb Voo YY/A ol Y
ppb Veoo Y (ke ¥
ppb O ARTA peyS o
ppb Veoo Y'Y/ g 5
ppb Qe Yy 05> \
ppb Yoo £EIY pguisogll A
ppb Yeoo vY S a
ppb Veoo YAIA 0,8 Ve
ppb Yooo a0/0 &9 W
ppb Voo AlD S| Y
ppb Yoo YAAO ol WY
mg/lit MBAS A Y/o 0iz g4 dlge i
mg/lit 02 Y. YA/D BOD 0
mg/lit 02 5. 17 COD \$
mg/lit 02 Y \V/d DO A\
Mg/lit .10 [N KW A
Mag/lit - \WYIE ol 4
Mg/lit £ Yy lawd Y-
1o — Ao vI¥ PH Yy
Mg/lit AR VAV/Y lilgw Y
Ma/lit Y/ WY Slsgel vy
Mg/lit \. vis 0595 9 > ¥
dS/m Y TA Sosl colan Yo
Mg/lit Yo- AR Jeloee clials JS \td
Mgl/lit ¥ YY/A e dge JS v
Mgllit Yo Y- /A oS’ YA
Mg/lit Yoo \ o jo AR
NTU o YA\ &iygaS ¥
Color Unit S YN X5, An
MPN/100ml oo WYY egite slapils ¥y
MPN/100ml Voo £51Y PSS v

o g b
Wl o 031 (LS (V) S 5o Sy jld b LB jo (18 5 (oolasdl ¢ elain] ¢ g jlae slaSin)y (g9 2 I8 5] sl il )y
Cloy CatsS bl (s canl a5 31 Clay cudS bl 5l s ndligem g jlae Sy () S5 & 255 L
ool glie Jobs Conjlame Ciliseo (slaji5e (59) 2 (shn dye )3 g 00d (29550 9 (S5 bord sla So9ll g0 g
ol Jole aw Jols (Sinp elota] Sy 35 dinlgs IS 31 by 5 (aLS (hdgy S (nejn o plie oo
poine 03l 1 )3 (5)low £oud g allaio Jlal bawgi €S Lo g (hpd pis (VU 3 Clay (ilubs) Cua Sl slacadgie
S e pac (slao S | jlama ise (Sgll (slaoyS 31 63yl 2 ogdle Lol (sl pl sl Ol 5l aitino s b
Cudlsy cailanaial joilyl 4 Glaebl pas b aial (g5doiss & Gluabl pas il Jb 53 (g)b 0,00 S 4 Sy Jlisl 4l
sl sa Gl (Lol o5 3 51 (g3baBl S (" JS) ity 53T 35 ()] Lo g JUa) poums 31 S p0ts Oy
P SIS ogm) 9 (508 (S8 Wlinas 4 Coly (e pas glaoS 55 05 93 pl el 0l e (55155 g |2
e 8 Sy Colgg jo sl o )l Sl 9 SYB 0 (gilolay s Sl clacudgizw Gadde g ailyl &)l pae (liaos



YAYY oo 50l o S g Sl 1 000 Sy U350 103y 02 g W SU, (i3 — (sole)

5 (S (N85 (liss 4 Coly wyiwd pie glao S 05,8 plaS e a8 2ad e Aol (£l 5 Ll MU 6,5 9o

N Y
/‘ ‘&uww -Z_J\JUP‘ PN gmu‘n P

(i Jolcia e b

( Gleyumpdlpse )

( oyaghabloe
-

(0 wiegbablea )

e e arl o i w 5 claalyia Lol
O Chagslpicily )T Y e N S el T L

OYG Lol Caa SUTall YU & Oluy JG51 Sy s Lo ¥ S

el Joha plolid)l5 Cllas 4 a257 L 5 0ad dloee (a3 (S5 e luilinl polie b dunlie § Clay CuieS 4 a9 |
2 oS S 0,5 Jlazn] 5 dpsloes 0,5 Jlainl GENIE 13l 5 5 e 450 gl b ad oS5 oS dan (ly by
do )> S Sl3lh ol ol Sl 0nd g S0jlul slacudS @ da g b cunl ok 03l (U5 Hl3Ele 5 (298 g 4 (F) JS
Gad & s b g oad 4Bl ) /Y oyl dan (gl et (55 slisel (V) g 4 a2 b1 0gy 2 il a5 Lagla i
d ks (p S g (e 0AB6 S oIl (S ST G D dplone 0)5 8 CunSlD 5 Cuiige jlade )l plUST a0 oS (4
xl 0ig oIl el Glolis S s 5Sike Sl com Cutle s g b sl 2V b pal 5 7OV L St 4 bgyje o
PR et b cnss Jlaisl (i b 05 culed 3 b iy polis a4 Cond pale (pl Sy @53 )3 5 oAl s
(¥ Jss) 3,11 )b ¢l



(oridos — oole) VE+ ) il VY 8l OF 0,93 el 2l SB- 9 O Wil YAY'E

© CADMIUM 5 COBALT
© CHROME
S 85%
S % o _— S 89%/ |
F 15% & -
F 12% . =
[© MANGANESE © COPPER
so2% Il | S92%
- ) / F 8%
© _ARSENIC O HeavyMetals 2 %
S 83% I sa1nll | [ E 120
F17% o T F19% W\ § -
©  IRON
[© ALUMINIUM
s 2%l E 9?‘;0 |
F 8% = - ]
O SILVER S zZING
S 90% I | 5 92% ||
F 10% ¥ [© MERCURY F 8% =

O NICKEL

S 85% /|
F 15% =

(GeNIe 3810 5 (2958) cruSinr 1318 0,8 Sy £ JS5

S5 & by s il i e 035 03,1 (F) Syt 53 ¥ & ooy Jsl S 5L o (s 5 e
2,5 sl srelcinsdy 1o yd YA L plp o)0aS5 (slaansa il58l 0,5 4 bospe s Jloisl oy yidis 9 o pd VA b (K
Oty 55 ] sl S8 ol 258 s sy (s 3l oL 353 g L S i i 5
s oS o o W3 5 5 el S5 slacSss 1 IS0 slansS ] e 5 o o e la 539 5
St JIS 1 505 sl oK, 52 i bams Sy IS0 (slne,S L ] e 3kl | sl 3 ey
b S ygbar canl oad (18 g (oolatdl sloial lagizn )3 Sl slooS Sy ialjil el plolid)lS llas o5 (1 JS3)
S b (s jlae slaadls I (58 g (oolatl ((Sim - slo] sl padld Conal dio S Sy Clulne b 4 a2y
ol jor (sLad gyl b (65y9LisS 53 oaliul wile p3ye Lawgi Glun I aubians put 03kl pae ol cpl JWd sl 034

3558 G005 Sns ¥ g

(342,3) Sann sl
W i 3l
Y Gl (9,50 (529
v Pl ot (5ol
vo lay (So38 Sl
T4 S Sl
¥ ddlais alS by e ol 5 (S24]
¥\ bl g Sblgs 5 ol
YA b U gl (o9l
YA i o glie (Sagll
Al oadine i b adiane ©)90) Gl 5l odlazul 1) (glan go0d
¥ VG ails ol by elan] <8 )lio 5 by pis
¥ ol Sles
\Ai YU o gl cas Seld slacydgizns
TA gl 5 jleay ot liaras 33 S 09wy 9 (52095 (S35
¥A Ll sloas o il
¥4 S 9 e laanja ol
¥A sl eI
YA & eSS EMSUie




YAYO o 5yl o S g Sl 1 03] Sy (U350 13y 02 g W SU, (i3 — (sole)

JGs) oolasdl Sy 45 basye Jlaie oy yidig Canl 108 b yi5u 1500 Sy b duglio a8 odalcuwnddy 1o )d ¥F bl ilag

A

¥

¥A
¥Y
2
¥o
¥F
¥r
¥Y
¥)

5 5 (oL (Ko pi- eloin! ( ilag— s jlanswe S Suy .0 S

(M0 38) S

b ol adllae gl Cosl 00 dnoles 1oy> ¥4 b il «oVB Ll jgbatody bl Y &y lay W] 09 les Sons
byt i 4 oS 5 il (sl y 5l b S A5 i g 3] il Koy 45, ko 43 35 Jlgead (g i
odlasBl ¢ g jlame ¢ sloin] (o) K> dagh ;0 izred (WYY (o)) Ko g 5 p0lb) Cawl 00 duwwlee duo > YA o ¥F
(Shafiee Neyestanak 13,5 (5155 303 V& 9 YAO VIO YN L ply iy ]y (egume 435 (gl Oluy jl oolatwl 28 4
.& Roozbahani, 2021)

55 e K03 5> S 3 Wl ibigrmnjlame Sy 2 IS5 slo ol (S (il aled 3l s oy
oS 5y ol 5l 0391 b (elal 8 5 (oolatdl lbags 4 Gglans yide ol ) Lk uioen Llodgy S I
ol 00 iy g e Sy ] elaie] 5 5 ol

lodgy NS Sl les Sy 2 slorl 9 (38 coolatdl slaizn 103 sbaiyjs g o)S ol Jod BB CutsS @ a2 L
Sl g (508 sl ey Slade 5 b e plyie 8,5 518 (o) )90 it (ol 1L )b Sy S (6l 1
Onzmed A il | 7ok slaza] Slls g e ages aie )3 Cluy u9'> CadeS | Glinebol sbl g 2 )b Mo g i 53 dilate
acgaze (F) Jodo jo it S50 Jloisl ol ials 1o (6 )hasS o 1l Gisw 0 b8 9 Jbo sladis 4 yid <> g oy
sl 005 1)) )b Sy S0 el (oolpitiy (sl Sl

Ak LS ) (2 Coa Oy b8l £ Jgaa
Sy o2l S 80, Sy &9
S g iy 2l (St sile el ealitl b jrty Slallls oluy ) 2950 5 (liosd (S sla Sogll Bl
Cajlazms 5 Ol wlio 2 )b sl S wlly Sl gy 0 s iion,

Sl R b b lpl ey il dibie Jal 2T (0133l ol b dibio Jlal (ol | 5 gl (59 slacudgizxe &)
o oo et g o5 ol b atS (58 s e g Muaie ) Ol Sl S5l o2lital | (S sl per g Sl Sy elea]
bes 53 oljpoliS 4
-Jae SaS 2l U ey llllas g0 Sliaas 0 5 Igm) 5 (SBS (5355 jap el o glaesn YT Gl
ab salsd iatedyl Ol o oS Ly )3 )y dipl (loj 3503 oS 5 5l
©ion sl caa 5 050 e (98 el d2l ) B gl 5 (8 5l el gl bglas g jlay olRi] Slies ile Je
L2 ) om gl e i)l 5 il

Sy 53l 3l 0,5 o] colay 5 caliso (sla Sl Gl b 10 o)y 65 las (slacSiusy 69y 2 pubims 30 Olaw coiS

b G Sl

solaidl

T




( iy — ) V€0 Shl Y Lo OF 0,93 ¢yl ol S g Of Clisios YAY
Ry J) 392 <05 9

1 ! dilaze Jo) Lal8T pis 5l ol (Kinyd — slomn] gy D900 0,5 o 85jy5 gloo S Sy Li0lS sl 5 005 Bl

01936..: SioiS sl sirino Ol 1 edlazwl el ylas OSlelld puioren 9 OYB sl sl b 009 Ao 0)lhyd u.a:lf] u,..ul)s] b
S Gl ]y die; cpl )0 demme oS

S 25 A
3 ol 005 @8lg o33 liwl 3 a8 dLTll Y g o adlid sl glp b slalasme (et (S Oloie 4 oY
S Glsie 4 Olug jl eolaiwl .l ouds aslge ‘.\;Ju.a Ly (Sid dawly 4 a8 2T 5wl M 9 (S L sl gla Jlo
3 OMie 59 5l g3 oo g ool Ll 5 Ld )51 a8 canl (glogaly wlydas (ol Calisee clavis )8 50 ol Ol muto
i) polaie 4 SLlal QVB & (938 il 53 @Bly 5l imbio S e Ol JUES] 059 pols BS )3 D903 (555l 059y
Sy eloinl il = i b dise sleg ) b Gl IS Sy 28518 bl asse ik ol 2l S
03latul b g o lolis HI3S 51 Jolse ol I8 ol Lo ¢ ddlaio byl b ¢yt Slalllas &) do g5 b 5 00 pusnss 28 5 (g0l
b Slaal ) aS el Js b awlore ofgp sl Sy plolid)lS Slilas (18,5 e )3 g @eadi b g cpjm 4B by
dl);}l Jf &w.i) Cpered A dslo )ip dLﬁk—iuA.l) )l )4.&)5 w].\.e{a u"““")““m Sy RV 4J)|A.§ d9>9 uL.u.: )l oauo oslaiwl
Slal BT il 58l ¢S Sl38 asle ST yas claoan VT Bls aisle caliseo (gla)Soly b o duoloee 3uoyd ¥A b plys 0395 o
Al asly oLl GYB Ll )3 (cauhe i
3,18 3929 (B Mg (o @l 2l WS !
&Qbw
Ol (owdine 008l ¢y piuol sixius oSl 1 lhasl L e il dgrume (glesaly 4yl wlid,lS pU LU .(OLQ(:LA O yg>
NOFY (¥) £r ccoplol potige 5 pole i 0)ino S (6 S mmnd Slogsby, 3l odlatl b oyssps5
Sl glajasls wlol 5 Bols Mol YU ) oo oSy byl (WAY) plie oo Slo g M o 25b 0w
odige €S 08 (s e il ixio OSB3 50 saliabn; Glu 5l edlitel Cllas (VFr+) pliy jolie pdige 8 5
iy ol
e BaSid ookl b il O wlie ylgis 4 oddasias Cluy 5 ookl Sy ansls wis b)) (1WAQ) dlgs «Solios  asis
byl 0ty ¢y o8Iy 1 s - Slajgy b (ool & ety wled )l aoli L
‘L‘/w.u R AS\M» )‘ ool lJ d))eu DMW uL.M) )I ool k&«u)) le}p .(\YJQ\C) .DJ])'] ¢L§..\A.'>‘ 9 A>9 ;d}l& f.)w ‘uy).mlb
VAV (V) YA S o] ras wdigs
Aol Gl Sim 4Sd g oylimetin Jlod lady jl oolial L (65)sliS )3 o0 dpiual WS ) oslitul Sy Jlos (VA1) dgeg ssle
(ewbeo g gﬁ IRLEA N ‘c_s“’))‘? olSisly ul)-?a uy)mUo d e u.:lou.bal) 4 M//u.«.u[uu)[{
DYD 0yl 2 puis ol g (235 glac] I 3u5me odlitw] o o) Lalgd (WWAR) g p5 <)l5
REFERENCES
Alavi, Vajihe (2012). Risk analysis of wastewater reuse in agriculture using MCDM and Bayesian network
(Mater of Science Thesis). Kharazmi University. Tehran. (In Persian).
Analouei, Razieh (2017). Integrated Risk Assessment of Wastewater Treatment Plant and Water Reuse (Case
Study: Wastewater Treatment Plant of Industrial complex of Moorchekhort) (Mater of Science Thesis).

Isfahan University of Technology. Isfahan. (In Persian).
Anbari, M. J., Tabesh, M., & Roozbahani, A. (2017). Risk assessment model to prioritize sewer pipes inspection



YAYY oo 50l o S g Sl 31 000 Sy U350 103,02 g W SU, (i3 — (sole)

in wastewater collection networks. Journal of environmental management, 190, 91-101.

Asano, T., Burton, F., & Leverenz, H. (2007). Water reuse: issues, technologies, and applications. McGraw-Hill
Education.

Aven, T. (2011). On some recent definitions and analysis frameworks for risk, vulnerability, and resilience. Risk
Analysis: An International Journal, 31(4), 515-522.

BayesFusion, L. L. C. (2017). GeNle Modeler. User Manual. Available online: https://support. bayesfusion.
com/docs/ (accessed on 21 October 2019).

Gheorghe, A., & Mock, R. (1999). Risk engineering: bridging risk analysis with stakeholders values (Vol. 6).
Springer Science & Business Media.

Haimes, Y. Y. (2009). On the complex definition of risk: A systems-based approach. Risk Analysis: An
International Journal, 29(12), 1647-1654.

Huang, L., Rad, S., Xu, L., Gui, L., Song, X., Li, Y., ... & Chen, Z. (2020). Heavy metals distribution, sources,
and ecological risk assessment in Huixian Wetland, South China. Water, 12(2), 431.

Jafariazar, S., Sabzghabaei, G. R., Tavakoly, M., & Dashti, S. S. (2017). Assessment and Analysis of Khur-e-
khuran International Wetland Environmental Risks Using Multi-Criteria Decision-Making
Methods. Irrigation Sciences and Engineering, 40(3), 63-75. (In Persian).

Kamrani, K., Roozbahani, A., & Shahdany, S. M. H. (2020). Using Bayesian networks to evaluate how
agricultural water distribution systems handle the water-food-energy nexus. Agricultural Water
Management, 239, 106265.

Lowrance, W. W. (1976). Of acceptable risk: Science and the determination of safety.

Ministry of Energy. (2010). Environmental Criteria of Treated Waste Water and Return Flow Reuse. No, 535.
(In Persian)

Pan, Q., Chhipi-Shrestha, G., Zhou, D., Zhang, K., Hewage, K., & Sadiq, R. (2018). Evaluating water reuse
applications under uncertainty: generalized intuitionistic fuzzy-based approach. Stochastic Environmental
Research and Risk Assessment, 32(4), 1099-1111.

PANDAM Consulting Engineers. (2021). Effluent use studies of central industrial wastewater treatment plants
in Qazvin province. Tehran, Iran. (In Persian).

Pearl, J. (1988). Probabilistic reasoning in intelligent systems: networks of plausible inference. Morgan
kaufmann.

Rahimi Blouchi, L., & Malekmohammadi, B. (2013). Environmental Risk Assessment of Shadegan International
Wetland Based on Ecological Indicators. Journal of Environmental Studies, 39(1), 101-112. (In Persian).

Shafiee Neyestanak, J., & Roozbahani, A. (2021). Comprehensive Risk Assessment of Urban Wastewater Reuse
in Water Supply Alternatives Using Hybrid Bayesian Network Model. Water Resources
Management, 35(14), 5049-5072.

Shafiee Neyestanak, Javad (2020). Multi-Attribute Risk Assessment of the Use of Treated Wastewater as
Alternative Water Resources with Bayesian Networks (Mater of Science Thesis). University of Tehran,
Tehran. (In Persian).

Shakeri, H., & Nazif, S. (2018). Development of an algorithm for risk-based management of wastewater reuse
alternatives. Journal of Water Reuse and Desalination, 8(1), 38-57.

Tabesh, M., Roozbahani, A., Roghani, B., Faghihi, N. R., & Heydarzadeh, R. (2018). Risk assessment of factors
influencing non-revenue water using Bayesian networks and fuzzy logic. Water Resources
Management, 32(11), 3647-3670.

Taheriyoun, M., Alavi, V., & Ahmadi, A. (2016). Risk Analysis of Wastewater Reuse in Agriculture Using
Baysian Network. Amirkabir Journal of Civil Engineering, 48(1), 101-109. (In Persian).

Tchobanoglus, G., Burton, F., & Stensel, H. D. (2003). Wastewater engineering: treatment and reuse. American
Water Works Association. Journal, 95(5), 201.

Torres, J. M., Brumbelow, K., & Guikema, S. D. (2009). Risk classification and uncertainty propagation for
virtual water distribution systems. Reliability Engineering & System Safety, 94(8), 1259-1273.

Vose, D. (2008). Risk analysis: a quantitative guide. John Wiley & Sons.

Wang, X., Ma, F., Li, C., & Zhu, J. (2015). A bayesian method for water resources vulnerability assessment: A
case study of the Zhangjiakou Region, North China. Mathematical Problems in Engineering, 120873.
Yargholi, B., Azimi, M, M. & M. Pormoghadam, M. 2018. Successful experience in using wastewater in
eucalyptus cultivation in saline lands of Bushehr province. 2nd National Festival of Water Technologies,
Unconventional Waters (Saline and Wastewater), Mashhad, Ferdowsi University of Mashhad, Iran. (In

Persian).



