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2. Chemical Oxygen Demand
3. Biological Oxygen Demand
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1. Constructed Wetlands
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3. wastewater treatment plant

4. horizontal subsurface flow constructed wetlands
5. Hydraulic Retention Time

6. tidal flow constructed wetland

7. ammonium-nitrogen
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1. Total Nitrogen
2. Total Phosphorus
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1. Vertical Flow Constructed Wetland
2. polyethylene terephthalate
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3. Expert Choice
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1. Weighted Linear Combination
2. Analytic hierarchy process
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Synthesis with respect to:
Goal: feasibility

Overall Inconsistency = .02

PRI 4 S Byl 059 (S e T S

oS B e il sl o (@
Son bl U ailbasias Aol o l> sl sl
e e V00 e L5 e B0 e Sl aal b pgd 4 ain
cble> Hblw asas hlgs o Jg ol 03,5 #dlel
Gblie 5l e Voo alols Jilas ule) Cany baoms
Gl (sl gl Yo shls Jilas a5 blie)  SeSue
ol el 4 i s b ML slaailsaims
Sl gl Alols 5 a¥ e+ 1) Linsg) 0> [¥F]
03,5 sl e e VU | aibdaial i Slos
48,58 50 Giye v azg L JSG Lyl el
wlosalie LB Gsllas 3blis

2Rl Yl eS b g ddeki s el (g
asl Jlas S ol 5l of s g asl celu o
Wil e ol 5l i S (i deis asmilis> [YA]
[yal O pdslideds cawlin g, 4 Wb laasliy i
oL 1) ol bl oS (6 33985 (e 7 S5
...\.asoo_n

95 2 Sl ey e g o lbiul o (o
923 V5l e b (b py g (e ailiy e
0 5 S anl Jloy jsb an o3 B ol 5 w30
JUPRA S S CHN PR CUUON I A0S S-S0 | 28 IRATRWA
dmloie s S5 Caos @y 4z 2 a5 Sl od ol

alig 5l oolaiwl orw Sl aislyd jo al> e 5]l
2 sratie Joe D90 d Gl bl slabieg o
o515 Jed 5l (8 sl slene s BIS 38l 5 (gl
5 alols icd (6 3308 (s )15 Jlre mu > (e
Cohl 45 ol 00l 5l alols 5 al ol 5l alols wolFsg 3
sl gl
o515 0 4l s az g b e oS, (A
A s 1l )9S Glaling) A5 0 Cusex
So Ol Smez @515 (e QLTS 0 o0
g Slods 3)lge 21,5 il pogdle el (55928 Jlone
Bblis o Ol oiilage a8 pac 5l oL OIS
05150 @bl 5o Sl @S50S Bblie 5l yiien o515 2
gzed) Jme yo Lo ads lapies 3 ooliul
& J>ol) Ko plye 4 (S S 5 (232 slvoly
9 otuals) Wy gad Daslys jo AL iilage
Sl 8 2 Gl a5l oy die il Solse
Gblie o Lol laal 510055 5 (g 0l clas]
labiwg; crlply ol o555 bl 5| aS 0515
0515 25 a8 @bbing, b avolie o iy (S15 25 L
gyl o (ll s plo (Bl ©)90 13) W)ls (5 eS
Ol obimal 51 giblis £ S jo Yol WS o 18
o 8 ST Caemw gy i YU (oS 1,5 25 glylo o
g oo Jrlote



Yy Ol rd il slalivwg ) OMoL G jalaw dduai j0 wlig (6590955T 3 eoliiwl (oo ()l 1y ) (Ko g o gs

L,
b 4t o5
S8 3 Ky
- o007,
@ o010,
@ o155
M o0.244
[ 0655
£ 0702
@ 2002
- 2383
- 338}
- 8.03

0 10 20 40 60

| === ‘km

Olxtd olwl Glabuwgy 30 Cames o515 Hlre dlidi F JSi

+

mo-001
002005
[10.06 - 58.26

Ol bl yo wilig cilu (5l ol Lo ALE Y S



i YU aSlas acs (Bay 4 olyeile Cde s
bl al5sg,8 Bogame ez A Ui Y5l ol e
oddolpiion w2 4 axgi b aS was o i 1) ol
L e Ve b plenlse slaglojls Lawgs
20 oploly by las > S 0gb Lo olSg,8
5ige 45,5 5 40 ol50,8
ool e lesle slel 5l LS ool 5l alols (
o sland> jo (Sl Al cugai bl p o5k )90
@ 3> et 2l ol may 098se e o
2 Yl Gib e ool jeme 5l e ALold b ol B
5 ol bols jl alig dlold gl 4 can > Vo JSS
Lol e YA ool a8 5 LS

YY¥

Bl 51 (o eploly oy g o598 51 alold (o

Slacst Altas 0l S5,3 0u > cole, b bLs 1,8 age
algi e 45 ol oLS39,8 Gl o Sl san
5 ol sl 5 elaaisS sl 95 Joniliy
iz bl a8 Slrnl adex sl il (Boas
> o gl Slast ol s ojls 1) (w5 sl
0,5 oliz! gleslse slapble lawgs sadoloiin
ol ailig dbal piw 0594 OB slaaila by
b Sl il cus sp,aeby e oL
Aol coley wl was sleolFog,d lasl b g saudol
s 5o 1) eamiol claagwl 5 olS5g,8 yloe culi
Y Aol (oleslse slaglojle drogs p L S
Bgaxe 5 5 25 )l Lo Lo 0l 509,38 0l L
Ghls 48 olalase b baloglsn (iBgs gl oo s

Olstd bl jo o889, 51 alold jLxo i A Sl

Lada)
—-— :)ﬂ o), ghd
f— high: 61802.2

low: 0

Olyts bl 30 paloly bahs I abold jLre duids A JSi



YYO Ol bl galiwg ) OO U jol g b ;0 wlig (65909555 31 solisiw! (i ()l 1y o2 g o gs

hal iy

il 31 ) ALald
s high 50533.3

low 0

O bl 55 ool sosls 51 alold Hlamo Lidis Ve JSi

Wb Mol Bbasas [F-] ans o )13 Sas oyme
Do g dumogi D Cblas Al e o blas o
i U wl Jos 4 (g0 4 p3Y oot
0Bl 6,150,500 BB MalS 55 Al YO s £3589 S
03l 1,5 ;e e S 1) 5 e blie m > (Y]
BEPPESCARINAPPERVARPIL L S LI asl eyl el
el g5 sl o e s 3blie
W § bapoo BB, e 3blw jlxo > (¢
ol Sy e cblix (lojle A6 ez gble
aibio g g Sl olfaly (o (reeb BT e S
ol 5l anl as glalols #STas g coul sl clslas

¥ oogds cole, Slas slbasly il e 3ble
1y sblie ool moe VW USCs LEY] el i e
B oo slis ol ed k!

bl a5 ool () bms sloLne s
GLaoT sl > 1l Wl le wlazsls 1 (g jlwacis
Bblie jlxe m2,> g 2 Jom Bblie e oo > ¢ elan
L Jarme &1 )l

pr el e il (ST jlxe o 5> (]
Sl b GloaS g s doailsg; ¢ b
s | g 3l (23151, V0 U e cblas
75 wldg; by 9 Sras £95 59,90 4 Ly &S 3g Gl
Sl elacS 5 L gy Oljg Ay 4 S g onn
3 akols Lo &2 V) S [¥F] 058 o Cpnns (slailate
s oo las |y ol Gl )3 (v lac]

3l Joxo Ygane 1525 Joms e 3m 2> (&
0B oz dlgs |5 sl QLS e Gl 5l 590 &

Py )3 35290 Y5 ]S 9 M Ly

I high: 11553.3

low: 0

Ol xd bl yo (xdaw ‘5LbyT 3 Aol jlro A5 VY SO



VPeY linali ¥ 8;loud Ve 8590 (55999 gl YY$S

Laial
38 Jam G0 ) ALl
o high: 41166.8

low: 0

Laia)
sad cBs ) abald
e high: 119860

low: 0

Ol bl 50 o § buxo G,z @bl 5 alold jlre Al VY JSi

by 3l g drwg 5l og s oljoel,e ks 4 g arsb Sledlbl as el gl Livg, oldlas cosdge
Croz Gl 8l adex 5l alize glaass )0 095 5 ezl slolone Lo 285 &S 6l oY
LEr] e85 amles 1,8 coglgl o axal o s 5 o5 Ly, CpaBge )l oo pal,d 1) gl
Aees oo slad |y Ly, 5l alols [Lae daas VF USCS (Jdo fmed 4 ol Ly, OBl ppe sl lxs
el o Yoo alold ool adly Sass g Sliwl sble o a5 slaliag,

N

+

Lzl
Loy J) Aluald

g high 17832.5

llow 0

Ol oyl 58 Liawgy 1 alold jloro A NP S



Yy Ol rd il slalivwg ) OMoL G jalaw dduai j0 wlig (6590955T 3 eoliiwl (oo ()l 1y ) (Ko g o gs

1, oty (6,5lid Carmnl ko el s olgiinn, LI
ol ddai gl abroa g ol 0,55, S lgie 4
ST L asS o0 ik (65,5laS 5 (pliwg; sladaiome s
o e sloogd aiilys o ol slabing; by, o
L 5 el 1 5 s 53 |y 555 ol
lalig, 5o loasliy g2 aiS Jols el G bl
Slanl lay )l cga o aiad )l (ol (solpiny
Ol Ol (S lacsla g g liws, DL
bl 5o et (ials g yiion Olalllas 59 wals>
Ol o Laaliy aeaily 3, Shes g (2531 (23]
g dnal> <5 Law (ol 2 ogdle 098 o0 drogs aling,
IS 5 iy an aliws) O e galz oo
= ) g Sk dewgs Cosl wiliy lapian 3390
2,5 Aales SaS ddlaie Ho o)y laore
o Sl 53 b5y s 4551 4 27 b Sl
olaaze 1 el 59250 aie) ol jo (Sl lio g 005
9 Biod A laaliy ey )0 (g &5 4 Wyl e
babone 5l golasd gty (il 0 Wjle e g
I8 o 290 ailiy cenlie oo DLl Sz mie
1) Ly sl e 5o ol Singty Jlo gl b s 5
Dyl G a1y (5,5 580 s 0 sla e
I ol 5 eolawl LSl cga owlcamsas sloLns
5988 5o laly b aoly slabiwg) plw ol

Sl ass

G5 4 D
o0liasl et el &g 50 odolonil dalllae Lyolul
labiwg) DL (Sjedsm dbai ¢l laailiy |
09y Olgie am 0y (6y9ld o5 Cewl dgetie (5
soliul 51 WU Jonilty olioss, 3blis (gl canslio
LSl laailiy 5o (xeb Ll g Se 5 LS ]
Caadlws g 0S oo ool )3 1) lay 5l woa V1 i5e S
b it e )| sy baime | cbila 5 seges
oBas g0 5l ol Lo iy, 9 Lo Joo caslllas
s Sxslaz olml s ol o eadelal slaiass
! gl il b sllae ospio sloJos A ol
mebeizl (o8 (clal e 4w (58,5 Sl 0 L
13 GIS gl i s )b e 5 goluail
o glea il aJg g ool slaay anail b,

A oolawl Calizee slaling, o ailig olou! jslaie

4 (e p Sanghlae 425 abgy o slaadds jleslinul b
ailiy last gl ) mesgase oy oo a5 dal oo
ol gllae bolas 4 VO S S oo (yuro

30 Boae a8 Ly, FQ Lo ,&5 aoo oo Lis lnasdly
b demdly (e cilond gBly lnd plil (2% dad
Loy, VY wlass ol 5lasms co olias ailiy Slasl gl
5 Ol Gl (plimg ) BB 5 ST 8l (g9
bS8 Sl dha slapta 12l Cugll
el jylaie a4 oo llae 35 (lyie a4y ailiy e

Iy ! gy 50 Ailig 31 oolitus! 2wy S0l 45 Camplian o3 e Ak VO S5



&L

[1]. Chheang L, Thongkon N, Sriwiriyarat T,
Thanasupsin SP. Heavy Metal Contamination
and Human Health Implications in the Chan

Thnal Reservoir, Cambodia. Sustainability.
2021 Dec 7;13(24):13538.

[2]. Resende JD, Nolasco MA, Pacca SA. Life cycle
assessment and costing of wastewater treatment
systems coupled to constructed wetlands.
Resour Conserv Recycl. 2019 Sep; 148:170-7.

[3]. Biggs J, von Fumetti S, Kelly-Quinn M. The
importance of small waterbodies for biodiversity
and ecosystem services: implications for policy
makers. Hydrobiologia. 2017 Jun 1;793(1):3-39.

[4]. Gasco Cavero S, Garcia-Gil A, Cruz-Pérez N,
Martin Rodriguez LF, Laspidou C, Contreras-
Llin A, et al. First emerging pollutants profile in
groundwater of the volcanic active island of El
Hierro (Canary Islands). Science of The Total
Environment. 2023 May; 872:162204.

[5]. Li J, Lu X. Performance and Microbial
Diversity in a Low-Energy ANF-WDSRBC
System for the Post-Treatment of Decentralized
Domestic Wastewater. Water (Basel). 2017 May
6;9(5):330.

[6]. Ma Y, Zhai Y, Zheng X, He S, Zhao M. Rural
domestic wastewater treatment in constructed
ditch wetlands: Effects of influent flow ratio
distribution. J Clean Prod. 2019 Jul; 225:350-8.

[7]. Chen F, Yao Q. The Development of Rural
Domestic Wastewater Treatment in China. Adv
Mat Res. 2014 Dec;1073-1076:829-32.

[8]. Han Y, Ma J, Xiao B, Huo X, Guo X. New
Integrated Self-Refluxing Rotating Biological
Contactor for rural sewage treatment. J Clean
Prod. 2019 Apr; 217:324-34.

[9]. Zhang DQ, Jinadasa KBSN, Gersberg RM, Liu
Y, Ng WJ, Tan SK. Application of constructed
wetlands for wastewater treatment in developing
countries — A review of recent developments
(2000-2013). J Environ Manage. 2014 Aug;
141:116-31.

[10]. Lutterbeck CA, Kist LT, Lopez DR, Zerwes F
V., Machado EL. Life cycle assessment of
integrated wastewater treatment systems with
constructed wetlands in rural areas. J Clean
Prod. 2017 Apr; 148:527-36.

[11]. Zamora S, Sandoval L, Marin-Mufiiz JL,
Fernandez-Lambert G, Hernandez-Ordufia MG.
Impact of Ornamental Vegetation Type and
Different Substrate Layers on Pollutant
Removal in Constructed Wetland Mesocosms

YYA

Treating Rural Community  Wastewater.
Processes. 2019 Aug 12;7(8):531.

[12]. Sandoval L, Marin-Mufiiz JL, Zamora-Castro
SA, Sandoval-Salas F, Alvarado-Lassman A.
Evaluation of Wastewater Treatment by
Microcosms of Vertical Subsurface Wetlands in
Partially Saturated Conditions Planted with
Ornamental Plants and Filled with Mineral and
Plastic Substrates. Int J Environ Res Public
Health. 2019 Jan 9;16(2):167.

[13]. Marin-Mufiiz JL, Sandoval Herazo LC,
Lopez-Méndez MC, Sandoval-Herazo M,
Meléndez-Armenta RA, Gonzalez-Moreno HR,
et al. Treatment Wetlands in Mexico for Control
of Wastewater Contaminants: A Review of
Experiences during the Last Twenty-Two Years.
Processes. 2023 Jan 23;11(2):359.

[14]. Vymazal J. Plants used in constructed wetlands
with horizontal subsurface flow: a review.
Hydrobiologia. 2011 Oct 17;674(1):133-56.

[15]. Moreira FD, Dias EHO. Constructed wetlands
applied in rural sanitation: A review. Environ
Res. 2020 Nov; 190:110016.

[16]. Jia L, Sun H, Zhou Q, Zhao L, Wu W. Pilot-
scale two-stage constructed wetlands based on
novel solid carbon for rural wastewater
treatment in southern China: Enhanced nitrogen
removal and mechanism. J Environ Manage.
2021 Aug; 292:112750.

[17]. Hdidou M, Necibi MC, Labille J, EI Hajjaji S,
Dhiba D, Chehbouni A, et al. Potential Use of
Constructed Wetland Systems for Rural
Sanitation and Wastewater Reuse in Agriculture
in the Moroccan Context. Energies (Basel).
2021 Dec 27;15(1):156.

[18]. Shan D, Jiang H, Dai Y. Selection and
evaluation of rural wastewater treatment
technology in arid regions of Northwest China.
Desalination Water Treat. 2022; 254:57-70.

[19]. Cao X, Jiang L, Zheng H, Liao Y, Zhang Q,
Shen Q, et al. Constructed wetlands for rural
domestic wastewater treatment: A coupling of
tidal strategy, in-situ bio-regeneration of zeolite
and Fe(IT)-oxygen denitrification. Bioresour
Technol. 2022 Jan; 344:126185.

[20]. Mandi L, Ouazzani N, Aziz F. Constructed
Wetlands as a Green and Sustainable
Technology  for  Domestic ~ Wastewater
Treatment Under the Arid Climate of Rural
Areas in Morocco. In 2022. p. 1-20.

[21]. Long Y, Zhou Z, Yin L, Wen X, Xiao R, Du
L, et al. Microplastics removal and
characteristics of constructed wetlands WWTPs



AR Ol bl Glaliwg ) SMSL S Jglen dniuai y0 wilig 59l 1 ool (oomiuw (sl o)y S0d g (Auwg:

in rural area of Changsha, China: A different
situation from urban WWTPs. Science of The
Total Environment. 2022 Mar; 811:152352.

[22]. Wang S, Teng Y, Cheng F, Lu X. Application
Potential of Constructed Wetlands on Different
Operation Mode for Biologically Pre-Treatment
of Rural Domestic Wastewater. Sustainability.
2023 Jan 17;15(3):1799.

[23]. Wu H, Wang R, Yan P, Wu S, Chen Z, Zhao
Y, et al. Constructed wetlands for pollution
control. Nat Rev Earth Environ. 2023 Mar
14;4(4):218-34.

[24]. Retta B, Coppola E, Ciniglia C, Grilli E.
Constructed Wetlands for the Wastewater
Treatment: A Review of Italian Case Studies.
Applied Sciences. 2023 May 18;13(10):6211.

[25]. Hendy |, Zelenakova M, Pietrucha-Urbanik K,
Salama Y, Abu-hashim M. Decentralized
Constructed Wetlands for Wastewater Treatment
in Rural and Remote Areas of Semi-arid Regions.
Water (Basel). 2023 Jun 18;15(12):2281.

[26]. Sandoval Herazo LC, Marin-Mudiz JL,
Alvarado-Lassman A, Zurita F, Marin-Pefia O,
Sandoval-Herazo M. Full-Scale Constructed
Wetlands Planted with Ornamental Species and
PET as a Substitute for Filter Media for
Municipal ~ Wastewater ~ Treatment:  An
Experience in a Mexican Rural Community.
Water (Basel). 2023 Jun 18;15(12):2280.

[27]. Moghaddasi M, Morid S, Ghaemi G, Samani
M. Evaluation and Daily Monitoring of Drought
in  Tehran  Province  2002;1(36):51-62.
Agricultural Sciences. 2002; [Persian]

[28]. Salari H, Hassani A, Borghei M,
Yazdanbakhsh AR, Rezaei H. Investigation of
Performance Wetland In Removal N and P In
Wastewater Treatment (Case Study:Morad
Tapeh). Journal of Water and Wastewater; Ab
va Fazilab [Internet]. 2012;23(3):40-7. [Persian]

[29]. Tashauee HR, Mahdavi M, Karakani F,
Ghelmani SV, Ataifar H. Application of
horizontal sub-surface flow constructed wetland
for treatment of wastewater in foreign countries
and Iran. Journal of Health System Research.
2012;7(6):22-34. [Persian]

[30]. Vallée R, Dousset S, Schott FX, Pallez C, Ortar
A, Cherrier R, et al. Do constructed wetlands in
grass strips reduce water contamination from
drained fields? Environmental Pollution. 2015
Dec; 207:365-73.

[31]. Verhoeven JTA, Meuleman AFM. Wetlands
for wastewater treatment: Opportunities and
limitations. Ecol Eng. 1999 Jan;12(1-2):5-12.

[32]. Malczewski J. GIS and Multicriteria Decision
Analysis. 2nd ed. New York: john wiley & sons;
1999.

[33]. Shaghaghi F. Environmental impact
assessment studies conducted using weighted
linear combination method. natural resources
engineering; 2010. [Persian]

[34]. Sadeghi A, Khorasani N, Danehkar A,
Ardakani T. Environmental sitting thermal
power plant according to Boolean and Index
overlay models (Case study: Chabahar town).
Journal of Natural Environment [Internet].
2011;64(1):43-54. [Persian]

[35]. Solution for Advancement of Rural Sewage
Systems. 2008. [Persian]

[36]. Phase one study of wastewater treatment plant
in Aliabad, Islamshahr village. 2012. [Persian]

[37]. Yousefi Z, Mohseni A, Ghiasoddin M, Naseri
S, Shakari M, Vaezi F. The Role of Gladiolus
Plants in Bacteria Removal from Subsurface
Wastewater in Wetland Systems. Journal of
Mazandaran University of Medical Sciences.
2001;31(11):7-15. [Persian]

[38]. Rahmani-Sani A. Comparison of treatability
of wastewater in tropical regions by stabilization
ponds and artificial wetlands based on technical
and economic criteria. Mazandaran University;
2000. [Persian]

[39]. Slimi M. urban wastewater treatment using
artificial wetlands with various length-to-width
ratios. Tarbiat Modares University; 1998. [Persian]

[40]. Rahmani-Sani. A. Comparison of treatability
of wastewater in tropical regions by stabilization
ponds and artificial wetlands based on technical
and economic criteria [Bachelor’s thesis]. ;.
Mazandaran University; 2010. [Persian]

[41]. Technical regulations for the investigation and
approval of urban wastewater treatment plant
projects. 1993. [Persian]

[42]. Sha’ari A, Rahmati A. Laws, regulations,
environmental standards and guidelines for
human environment. 1st ed. Tehran: Hekmat;
2012. [Persian]

[43]. Ghaderi A. Using Artificial Wetlands for
Natural Treatment of Municipal Wastewater. In
Isfahan: In: Proceedings of the 3rd National
Conference on Water and Wastewater Industry
Issues,Isfahan University of Medical Sciences;
1997. [Persian]



