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Abstract

Introduction: Water is considered one of the main foundations of
sustainable development of societies, while clean water resources are a
major prerequisite for environmental protection and economic, political,
social and cultural development. The increasing demand for water,
increasing living standards and the spread of water resource pollution
due to the development of agricultural, urban and industrial activities
have led to a chaotic environmental situation and intensified water
resource pollution, which will make it difficult to control.

Methods: Multivariate statistical methods and data mining have been
used to investigate water quality in many studies. Cluster analysis (CA)
and discriminant analysis (DA) were used to identify pollution sources
in river basins. In order to systematically compare the assumptions of
the analytical methods used, the theoretical foundations of each method
were examined. Nonparametric methods such as percentage elimination
(PR) and sign test (ST) were applicable without the need to assume a
specific data distribution, while classical multivariate methods including
PCA and FA were used with the assumption of multivariate normality
and linear relationships between variables (as confirmed by KMO and
Bartlett tests). Machine learning models including Random Forest and
XGBoost with the ability to analyze nonlinear relationships and resist
collinearity, SVM with sensitivity to feature scaling and the need for
separable space, and regression methods such as PLS and Stepwise with
the assumption of linear relationships and the need for cross-validation
to prevent overfitting were used.

Findings: According to the results obtained from the statistical methods
of percentage elimination and sign test, it was observed that the wetland
plays a fundamental and key role in the entire drainage system;
therefore, using the statistical methods of LDA, PCA/FA and HACA, all
water quality factors in the wetland are examined. Also, principal
component analysis (PCA) plays a positive role in prioritizing the
importance of each factor in pollution, so that it places the more
important factors in the first component and the less important factors
in the subsequent components. The results obtained from the principal
component analysis show that the components with more than one
eigenvalue are considered the most important components that justify
the variance.
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Extended Abstract

Introduction

Water is a fundamental resource for the
sustainable development of societies, and in
recent years, there has been increasing
attention to water quality alongside its
quantity (Zhang et al., 2021). This is while
clean water resources are the main
prerequisite for environmental protection
and economic, political, social and cultural
development. The increasing demand for
water, increasing living standards and the
spread of water resource pollution due to
the development of agricultural, urban and
industrial activities have caused a chaotic
environmental situation and intensified
water resource pollution, which will make it
difficult to control. And as a result, it has
created health risks for people dependent on
these water resources(M.Mirhashmi,2023)
Predicting water quality is a critical issue
due to its significant impact on human health
and ecosystems(Quoc Bao Pham,2021)
Surface waters, including rivers, lakes,
wetlands, and other bodies of water, are
among the first environmental interfaces
that are highly affected by problems caused
by chemical pollution. Among them,
wetlands are considered one of these water
resources and
ecosystems(M.Mirhashmi,2023). Also
Surface waters are vital resources for
drinking, public use, irrigation, and
supporting aquatic life. However, the
discharge of urban and industrial waste into
rivers, lakes, and reservoirs has significantly
compromised the quality of these resources
(Nguyen etal., 2021) Wetlands are one of the
richest and most valuable ecosystems on
Earth. As the most active ecosystem in the
exchange of materials and energy on the
Earth's surface, wetlands play an
irreplaceable role in flood mitigation, carbon
cycling, water cycling, climate regulation,
and biodiversity conservation, etc(Wenlan
Yang,2023). Monitoring water quality is
crucial to ensure safety and mitigate the
negative impacts of pollutants (Guerrero et
al, 2020). Any changes in the physical,
chemical, and biological characteristics of
water can indicate the presence of
pollutants; thus, it is essential to monitor

factors such as conductivity, pH, turbidity,
temperature, and dissolved oxygen (Casillas
etal., 2021).

Materials and Methods

Data collection, encompassing eleven
parameters, was conducted to evaluate
water quality in the drainage system during
2010, 2011, and 2012. Sampling occurred
once a month from the site. The measured
parameters temperature,
conductivity, biochemical oxygen demand
(BOD), chemical oxygen demand (COD), total
suspended solids (TSS), ammonia (NH3),
phosphate (P043-), nitrite (NO2-), nitrate
(NO3-), pH, and dissolved oxygen (DO). Five
multivariate statistical methods were
employed to analyze the relationships
between the physical and chemical elements
of water: percentage removal (PR), sign test
(ST), machine learning models, principal
component analysis (PCA), factor analysis
(FA), and hierarchical cluster analysis
(HACA).

included

Findings and Discussion

To determine the water quality factors
across the drainage system, nitrite (NO2-),
nitrate (NO3-), ammonia (NH3), and
phosphate (PO43-) were analyzed. The
water quality performance was assessed
using the percentage removal method and
the sign test, with pollutant concentrations
measured at both the inlet and outlet of
different drainage sections. A
comprehensive evaluation and comparison
of various machine learning and regression
models—including Partial Least Squares
(PLS), Bagging (BW), Stepwise (LM),
Forward (FW), Support Vector Machines
(SVM), XGBoost, and Random Forest—were
conducted based on Mean Absolute Error
(MAE), Root Mean Square Error (RMSE), and
coefficient of determination (R?). The
variable importance in projection (VIP)
analysis revealed that phosphate, TSS, and
ammonia (AN) were the most significant
factors influencing both the random forest
and XGBoost models. The agreement
between these models underscores the
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importance of these variables in predicting
and modeling water quality. PCA proved
beneficial in prioritizing factors affecting
pollution; more significant factors were
incorporated into the first principal
component, while less significant factors
were assigned to subsequent components.

Conclusion

Multivariate statistical methods, including
percentage removal, sign test, HACA, and
PCA/FA, were utilized to analyze the Water
Quality Index (WQI) and identify its
influencing factors. This research measured
eleven water quality parameters within the
drainage system. The findings indicated that
while pollutant levels increased in certain
areas, an overall decrease in pollution was
observed for parameters such as nitrate,
nitrite, and ammonia, highlighting the
wetland's crucial role in mitigating these
pollutants. For more precise predictions and
modeling of nitrite—one of the critical
parameters—random forest and XGBoost
machine learning models were employed,
demonstrating superior accuracy compared
to traditional methods in modeling complex
relationships. The results suggest that
phosphate, ammonia, and TSS are significant
factors affecting nitrite levels and thus
should be considered in water quality
management. Cluster analysis (HACA)
classified the drainage system into three
distinct clusters, each exhibiting unique
characteristics and variations in water
quality parameters. The first cluster
encompassed the upper sections of the
lagoon, the second the middle sections, and
the third the farthest regions, with
temperature showing the least variation and
nitrite exhibiting the greatest. PCA also
highlighted the most critical parameters
within each cluster: four principal
components in the first cluster explained
69.7% of the variance, four components in
the second accounted for 66.6%, and three
components in the third covered 58.9%.
These  analyses  demonstrated  that
parameters such as nitrate, phosphate, and
ammonia significantly impact water quality.
Employing multivariate statistical methods
facilitated a targeted analysis of extensive
water quality data, enabling more accurate

identification of critical points and
enhancing water resource management
through cost reduction and optimized
monitoring.

Conflicts of interest
The authors declared no conflict of interest.

Water Resources Engineering Journal. 2025; 18 (66): 35-52 vy



$% 0o .\ A0 39 P+ F 390 3 — ool 4l

Y 99 Ao
Sl sl gy JAod 9 4525 51 0ol L YU 15 Of ColeS o)
Cmlo (5500 (Sledo g o puiioi
Tl a5 9T e L) ¢ g3gly deuallae

O‘.:.Q(‘iwl () colf.e(".w] »]5 ‘:QMA&‘ )lji ol&isly ‘Ui,)”.ﬁﬁm sl oojle g g,a—l d)lf.) L;yu.&jb A
bl sty oDl 13T osls ¢y lginl sty Gl 09,3 Jbobl Y
gl 35ty oMol 13T oKl ¢y lpaol sty T 09,5 il ¥

oS

O o 8 sl Jbys ol 39500 ey aolsr gl dnsgi ol (sloarly J) Sy Byt U rdonis
Vb il o (S8 g (slotrl (ol (golail (355 g Cunj b bais (gl ol Sl g s
e 53,9 slb ol dmogi S )3 Ol lio (Sogll 31y (555 s el T sloles 53,
58 G E8us e a5 0l O glie (Sgll i 5 (laze i j lolnl Cunsg cage x5
A5 Al O]

\E22 FRLVAY SO PR I
VEY/V/YY 15,905 fu,U
VE £/ £/VY 1 yd iy G U

oMl 5 oSl gl 95 ol )
258 odlal T &g 4 dlio
)5 )54y Sl st 0 Ol b gy sl sgedb 5 oyt 5ol slagsts) 009,
sloasg 3 Sl plio olulis 4 DAY pasis oo o (CAY gladgs oo 5l ookl b siloss
Oy 2 s Sle b)) e (Llod slahy) ©lus )y sepllss duglie pslaie & Sy (slalhd,
3 gk ST) code pgail 9 PR wops Gl wile S0l slasbyy 8,5 518 (o2 3590
FA y PCA Jols KoM o pustosis sla by 45 b ,0 wing Ll B baodly (ol xje5 468 &
w5 S @) iyl s KMO (elagygoil sl b (lajize o (s Lalg) g otz 392 Jloys 0555 b
5 okt bily) Jelow ol L XGBoost 5 olay IS Jold (0dle (650 (sloao 0
5 nh S slad 4 b gl Shy I e 4 Conlus LSVML ((bSen ) )5 cunglie
ly Jlite (orsliel @ 5l g s Lalsy (0,8 L Stepwise 5 PLS s S S, clagts,
i8S 5158 oalial 590 (ln e | 6 S ol

VB &S 15 sdnlie caMe g0l 5 oyd Bl (g)ll (sl 3, ) sty gl ads gl (AL
LDA - ()ll slabyy 5l oolitl b oulplty 1038 o Ll (o250 wlolo JS )3 S 5 (pulsl 285
Jos pmizman 3,5 o JLE Ly 3y90 OYB 1) Ol a8 cla fule 4l HACA 4, PCA/FA
WS o Wl e 48 (Sogll o el I S e coenl guicagyl 3 (PCA) ol slasilio
@ a3 )3 am slaadie 13 1) coenleS Glaale 5 Jol adie 13 1) Sare ladele oS s psboas
e ol S5l Gl g Mo (1315 | adlfe o o (5 Lol (slmaile oo ] selcussay
Sloss a8 )3 4l 3 wl,lg saiSan g (sladdlse

[m]:3=y[m

DOI:
10.71632/wej.2025.1192892

flS el

esle (63 ool ealudn (lasgs oo
kel slaailya Lo ol (S csla ol
Gl S esdasle  glaoYb
- JS Glre ol XGBoost

S sodls  (glo3 1S o & 003 S otz 3ol sl gy cnl (IS gl 1§ 5 e
P> ol Gl il slosinge 5 Waizze (1L 2S) cul 295 oo wiebin &0

sporne L) 1 ghuns Dby o

ol eobagk ol aly (oMol Sl5T oKl )bl 35y Ol 0g 3 bl 2 Sl
SOVRTFNY il

reza564@gmail.com : Sig wSI Conny


https://doi.org/https:/doi.org/10.71632/wej.2025.1192892
mailto:reza564@gmail.com

orile (6 53U (Lo 9 o piiosia (g5ll (sl g, Judod g 300 jl edlil L LOYD 1> Of ColS ow)

5 03 yiuS (glaodld 5l (650,00 b 02y oW il adllas i ya
dgdte k55 2bCudgise gl Lol wad &) s Sogus
Felb Y 5 Bpo S Hes KAV YV sl Jlo o Slej ol (1992
4 (Sl 9 Dol )lo o b 0N I3l ) pie o aS
.))L»J@ dgloxe ‘) ES"L“J d)JJJM ;MJ.AlB ‘L)"l> u.’&n dLho.)l.)
Wl ((Slwlre (Suomn sl)ls odlitul dy90 (sloJbo picman
L SVM) aile (Lo 559 (wlie 4 cuwlus LXGBOOSY)

3365 B ke ol s > 1l oS

W sdg; 9 dlge
2l S oy lp sslSoals g opitony g )lel slang,
Qb 3 oslizl U (1Y) Wloss 85 5 ()l sloinss,
Sl plio slolis 4 (DA) ascis Jdoo ¢ (CA) lases
Ol 59y » sladlllas 3. (V) by (glailisy, (sladds> )
5 5 305 oolizad DA [CA FA . PCA lacSiSs 51 o5l
¥) 03551 Comdey ()l paiges LB (gaaib 5 alolid ) e
LDA PCA . CAcls s, L 1y Lub < sisospej ol oS
O kS S5 (ol clayiohly (alolid 4 3890 5 23,5 (o
ol 3 (e Ol coieS” Sloj g (S Jelod & i TY) w3

Uil sl PCA 5 CA (la og) 5l g sl pling Ol Sigd
Blsosp & MA) B33 0y o i glajial)ly o (Sisod

DFA (sla gy il ooliwl b )59 505 pials p asdaisle sl
3> s o] i e Slyeis (15) auslsy, HACA
ki & 5 03,5 o LDA 3 PCA 3l aslizl L ] sl dSYLe
Sigrm osSobs 6lidg) U kS (Vs oo 518 slagS

5 05,5 Jaos MIKE 11 s sLDA < PCAJ oslizal L 1, (sl
35,8 olelis 1) Slej— SlKe slagSl g Sogl wolie
L oy 4 LDA 5 PCA jlaslizl b (¥-Y1) o Kem g 555
LYIIS— Sl 6535y 1 byl § cblis oy T cuis
SCA PCAjl oslatwl b (Y+¥Y) o)) 5 o] (YY) izl
Wogy o (Sl gl lolis 5 O cers” b)) 4FA
3 oslazal L Aydin et al. (2021) () wislsy e (xSl
Gl caldS eperr bl bty 9 Ol cuds sl
2 S5 Jelos 5 008 2Ll ) aS s 5,8 Jled el
oop AT Gha 5 Logy oizan 25350 lulils |) (Sol
oYU a5 Wb s balidg, cudpol oYl 5 S
(VA) w2 STy ()39 5t Al oo (5550 psbosy
CobsS Gloj g S Sl b))yl Geiod ol Baa
2 Ol S B ol o sl plolid 5 (b o]
el 5 Sge VG
b el odd 03l i V JSS 50 S ek len dalllasd g0 ddleio
15100° 29'32.9273” 45°8'40.9023” Ll is cusbge

Vo 4 Nibong Tebal ,oi S50 BSps g (syashS Y

FO-oF :(TU) VA Y £+ £ .0l mulio owiigeo onidg s — ol dolidud

dodlo
D9yt ey gl Jl dngs Lol slaaly 5 (S lgiee
O3l ol caeS g ogMe ol cuiS 4 ar g 3l cla Jlo 3 g
O Gl & stan oge ple (b o] (YY) col asl
ol b yi0 )4 bl Sl 5 el (ooges oo (el
O3B g x> danailddg) 4y (intio g 6 e srdllj a5 o Jl>
8 ol Jo s ) (15) sl 0a5 glis ] S alS sy
OhyiS g Camj e Lain ly ol jbs i plle O glie
SLalE o8y Vb il (o (S 5 (slol (ulow (golaid]
g Bl Ol wlia (Sogll (55185 (S5 g il Ol
Ol Cundy cage o 9 RS «SjpliS sl ol
O e oS 0ud Ol @lie (o9l w025 g awxe Cans
Aulg 2,81 gl bl Glibbre 4l o )0 9 .0d dalgs ol s
& ;.fl CudsS s Q)“‘“"‘ 53)51 Sy & l ;.ﬂ le Qil 4
i S iS5 sl Cads ol g BB 56 L
e b Ol S o b Jelse L (1)l il
5 S (Sidapn el Jolge  Jold I35 o
oo Wle Gl o cld pien Aius (SSg e
gl ol gy oy Vb o o b il i ol
clbe cuiS Jials o S5 00 (6,580,5 L badye sla cJled
5 0 ol J) glebl (lp Ol sy @)l 13 (V)09

G552 (18) 35 (6l Canl ootV ite @yl 5l (6055l
oaty ¥l ogg ol (Sjglsm 5 (rlhons ((Sejed Sloogad )3 s
CPH (bl ale s el pylply amde ol Ty
(V) il r902 Joloe (58T g Lo 938

aigg S0 5 1 YL o ayl)s s 6ag, Lols o (sl ]
oo e 4 asme Gy lauly (sl b (s | Gl sl
Glesd lo (Sagl ) 8b Mo b o oy oS 2]
b otosST g ol alio ol 51 (o o VB (ol ol 53 - iz
(V) %5y (58 Sl 4 Cooal

O} 89 SbpiawsS| o piedi)l g (n g8 5l (o oYL
S5l g 3lge Jo5 53 whswST (S (lgie 4 VL. i
S S e (1 3 (30l BBy (B (e o
(TF)S (oo sl o 5 (s 955 o> 152 5 Ol oo T o5 2
S @b g alS by (il L 4 (b gblie
VE) sl o s (i Juno S 4 Ol bt Sogll ¢ ixto
5 ptusgST (il Codls 2 oMo xbas (slacl (oS
Ol CuS o ) g 4 o WS i |y Sllges ¢ olalS Cls
ool s Ol oy 0 )3 (Lol (cla 1S5 (S 4(WQ)
Jloo 4 O kS byl (0) ol od Joas arecius
oS sy e g il oo Sl @ e b o Lol
g oxsiediz slagybyy Sl odlatl (> open 4 (V) S
el O cunS Llow g ol > bedls g8 cla Julos
(YA) wladl,

9



u‘)&oh 9 ‘559‘3

I\ o

“,___.: DPin -

S s e glaciond (295 5 (639)9 =V JS
Beh, C. H. (2014)

CaisS 2ol sl w3l o el VY ol oS ool (5 )lex
Wged b Ll VoAV g Vo NVY Ve Jloo )3 iKa miamnsr pd O
00 (¢ Soll slo ey b plosl oo jlele 13 )l ol (555
COD BOD. Conductivit Temperature :; .s,le
A3l o DO < pH NO3- NO2- PO43- NH3 TSS
ol oy daly opions glol bgy gy il edlatul b asldl o
Glo 5l wlesyle by iy nl el G & O (K458 = oo
o5 (etle 5553k (sla Jaw (ST) cdle (330 oPR) 03
slasss kb 5 (FA) s Lo 5 (PCA) Lol ailzs
(HACA) 5 odlulis

skl slagsbyy Glus b siepllas aslie jglate & cadlllas (pl 3
Slagbyy (85 )3 (yn 2)90 U9y 2 ) She )
09t (ST) cadle 903l 5 (PR) aioy> bl sile S el
Slagiy) & J ) widg [l B bosls (ol @i (258 4 5l
opiiody (g Jloyi 1258 L FA 9 PCA Lolis SeaodlS o puitoni
&) eyl g KMO (lagygasl aob b (lapusie oy (s Ll
5 Blad JKia Jold (ile 650k sl Jae biad 435 )18
Alr p Ceglie 5 ot i iy, Bl colls LXGBOOSt
45l g b Shy IS plie 4 Cawlus LSVM (s
Stepwise 5 PLS 1l Sge )55 sl sbs) 9 n iy S b
S exSole slp bl oow)lsel 4 5l g (s bilgy 0,8 L
A5 b (ol gy g9t cpl B )S )13 eolil 3y90 35lp e
b Jibos Bl () o slacadgize 5 ©gb b (85
WDged walyd |y Ol cadS slaodls
Sladilos 5> odls ool cubls I Gluabl pslaied; Gizen
5 bl gl bl slaggesl dnie 2l i bl
05 s bl g0l o sine gl g - AV- |y s KMO ot
Aitd caslie FA § PCA lo llos (gl (sl lools oS
SVM) sisle (oo 4 Lol (sl Jte (slyy Wnodls < pimes
4D (g5l
U9y oy Jeese {(Precent Removal) o > disV-Y
3 8dae a2l o O S oy a5 g (b (gl 65 051

Fo-o¥ :(11) YA 1 £+ £ .l ailio owiign owidos — cols dolibad

sille yoiS » Parit Buntar s i e il (3,8 Jled (s ytoghs
(644296, 592117 47N il cuxdge ol oad gdly
USM osige bame 13 ¢ g 50 odliwl 3550 S pianen )
Y JSs  conl oas 1pl 9 (olb (3l Nibong Tebal s o8
ol ool

SoSoilul adlas cpl > ey sboodly Sl deg L
Ol s lo wlislgn oyl o8l gla )15 bl 4 clilosis
2 o dee Yeor BVO e Dot Ui Siges ddlaie )0 a5Vl juoud
23,5 Llod O S i (5 1l g 295 S Jguad 3 oy
Taw g 5ds sleodly (ST Sldlas ;> 395 o Sl
D (g pSojll 50 Jore

;
o
Ipoh

ki
Malaysia 2%

011 5
Kuala oo
Lumpur
o

USM dilaie p> Sladios colw -V S0

ond odlizul adlas 5 &S LiSa) wlels cilie (clbcind
JagS Jols 45 00 03,1 LS’ pobo 2 ¥ IS5 )3 g g0y
(Wet Cgbyo ases (Grassed Swale) _als iie
Yu (Detention Pond) (,sb axse Pond)
cwl (RecreationalPond) s 5 axss 4 (Wetland)
S Cuond jo ¥ S Gillae g g0 Riie &lBDgy & gl y> oS
o Jie i Cond 4 1) Uy o5 )1 (295 o9 92959
5 wsbye sbaxse Gl oLl s gen G5 al S
Osen soge glooanYl JalS o Ol CuaS gy > (i
sabls s & b e sladouses .l Ol 5 Coyis
3 oolitul b S wiiS o Joo b laan] B 5 e Of ddias
) o u...aalf |) LM.!.Q.\/T ‘LQMK)‘B)S:‘.‘ cled 9 L;);T OL&:L;
D9 JaoCuw) Lk pogde o ,d ladmsg ool LS,
ol g ol At Wlosis Sl 55 2w w slalad sbol (4l
Sy 5 Phb ilwaie b Olgi o0 455e & cunl (ol oS
e o g e Sgup |y O 4 3 Sloe o s oyl
a5 Gaind ol O LinlS ol S jsboas ) SU ks laonsy Y
P e ool isa 3] gl ole gla)Saly (8L Jss
sl 0551 O @l (ol g Connyjlages Lais



orile (6 53U (Lo 9 o piiosia (g5ll (sl g, Judod g 300 jl edlil L LOYD 1> Of ColS ow)

XGBooOst 5 solay JKin (sla Jio a5 by )Lis guls cdomss o
ol 4 B 5 81> oo polie Guiie e 2Nes
(AN) o3oy Sligel gTSS  linsd aile (sudls” (slo e
539 Syt St Jelge o pee e

e sy onl ((PCA) Lol gl ailge Julos gay 3256 Y
Lo 0313w 4" (63,190 )3 45" el (g )lol o puso iz (glay S ]
83929385 il sl cuslie 6y lgis s (g5 (oo 3l 0L
@ 1y i Slywss 15,06 b (63959 daw 905 o3kl of 5l
Lulpd (gl o o3l (ale oo plsl I LS dizles Ghogs (25
Coe phagh po slaodls sl pslaie g Jele Jilod (o)
09231 s KMO sl (01 ol (sl adlgo Lo gy 65 )
9 kol slo adge Jlodig o )3 39800 ool el cup)S
3ol 5 $xS Wgad ColiS (58 o3Il ol KMO sl ¢lxo
ose3l - S pbl ol Sl clpl sl sl iyl cap)S
1oly e plo S (Stuars g ilo bl &5 a2 o0 (L o <)l
Ao yo 3003 byl 1y b el slapuste ool lis HUles 5 ol
Il ele bl wad glzel Jelgs sl ol (gl an
adgl (gl yizo PCA jloslatal L 259 (b)) o329 yolie 25k
2 B o o it il 51 (s oS 5 oS e (sl it
Vdal) Gyge @l dlis b sl oo ol adlge 1o 39y 0
(V) EV:) 29 asde

(v)

Zi =ap Xy +ap X, ... +a;; X;

@ bgye calys Qjj olidyge ailse Gpme Z (Y) Jseyd
4 byyo calps itn adgl slojyite 55 X g eyl gla o
(V) €Y 0) ol (oo oty ¥ dladly o 5l adgl sl it
IR—AI| =0 (v)

oyt (o (Simsod Gule Ry sl T (Y) Jg0y3 5
At 0y polie 55 A 5 4y

o329 ydlie PCA 15 0] o Cuwd 4 0309 (slayldy cong polio |
Syt d9b o gl Joi W9y elel i G ile
23S 55 )y Sl polie Jlsie ysbo & PCA Llie slajsee
Se gy Jooo cpl a5 e ple 3 FSesS b
modl> (loy93 (slasig) o yuiio (ialS alox 5l (63)l90 sl S5
2 e slaele glisl 3 9 o1 50 e sl 5 o s
D9 oo odlaiwl (54l

({HACA) (on1p0 dhudiw (5] aigd Judowigay j505.0-Y
OleSs slo adgs Jols )3 1) b yusie 51 (gl e gocn (sl aibgs- Sl
b9y rmly aslye dlude (STyie ay Adgh ad (o sl
A i |y S e Slbolg) & sl (o] adgs oo
Moge5 So b Vgane 9 018 (o ol )5 o 03l o (4 55 9 s 5900
Jages (Nosrati et. Al (2011)) s95 0 o3> olis 5
Gyglore g b ddod gl sy adgd Al I gl oM (5
A2 o il adol (claodly dlal asgr BB ials olyen 4 1 Ll

FO-oF :(TU) VA Y £+ £ .0l mulio owiigeo onidg s — ol dolidud

s O Ol dunglie (ISl ¢ aS ppolle ) (2SS s
S oo ol |y 2yl )3 el oS rizmen 5 iS5 sla
chle 5 (29)9 by chle ol 4 dog b o)y Bl iy,
ool o5 dloleo 13 &5 3,5 o g0 S s (295
Wl

9 by cble : Coyp — (999y9 b cale : Gy

PR = Cin - Cout

Cin
100
0)

09,5 4 late caMe 9051 A(SigN Test) Cuodle yg0;1.Y-Y
GM3) et sly g ol el o )lel blizal clois,
5595 6yl bl ela yg0jl b Lol Canlio Slanlie zoj o
rie @35 €9 4 @2l) dgime g 8 Cedle (905l 3)9e 5
g Bl (g b o 3)50 juiite polie Lol 3,15 392y jlai 390
alr ool ol sl S Sl 3l iy g5 5l O ool
s pdy SG] Atud (gdgae (sla dlate (glyly &S ola e
Gy adlas cpl p z il (6 5B g (5 sbof s Jue K'Y
(S 5 ) g (6 e (lgieds S i peite (e 9 (Sl S
e Cusl 0l 485 000 (dle 4553 9 )Ll slaus
PELE g, 5 (LM) (das g, ile (o)l
oS Bilosds b KoM (g)lol manlie wlul p(Stepwise)
ol |y e slajiiie o dtuly pite oy abaly (g 1S
wole gladis > o)l S8 a4 (Jad (gee)S) S (e
2l (e 4 dojpite (yn (Jad dally (8l L g 995 o0 03lis]
(Montgomery et al., 2020). 15 o oS dnnly i
I lasgorme plS y2 )3 ajeiite Bl g (139381 L b paplS Juo
(James et al., 1S o ool |; Jiue clopwite (pyinte
2013).
S leea oPartial Least Squares (PLS) «jle oyl 5
Spge e jeite (63b5 A b by Jlod lp (e ST
el 22l g (g )55 5l (a5 5 oy ol el 48515 ool
NS g e ) il yuite b Jine (slo piiie (Siusen oS ol
2l Fhe iyl 392y (3L Jhiwe (sl yiie oS (SBlge 5 4
S dox 5l oble 65500 sla e cylel (slagsbyy ol U8
a2l > 4 XGBoost 5 (Random Forest) _sslas
Sloas 43,5 )15 @ wds gjlwdige 5 odzy by, olulis )
b e s el €55 cpdiz S 5 b (Bolas S (YY)
S Jop S xS ilnoie J g el plals
leodly ;3 0594 (LS Coois I (6 uSo,00 > 4XGBOOSE
O FS g (e NS oo w8 1) (VL C8S g sy oS50 g 0
ly e plgieas (SVM) ol Jho (blo cizmon (Y+15)
Lt syl Kl 45 Lilies clo b5 b ¢ b e (slaools Lo
ol 2 WS w2l 1) edzmg o Shy slad p cwle SIS

(A) ol @) IS 4 gy

£)



ab&o& 9 ‘555‘3

29 ol clle g ooy ambe (39) (b clile
4 1.89£1.18 mg/l NO3™ lp iy 4 (u,d dxmse
4, 0.010£0.005 mg/l NOz (I, 0.66%0.20 mg/I
4 0.35£0.26 mg/l NH3 I, 5 0.004+0.002 mg/I
ol il ials 0.17£0.05 mg/I

ol clle 5 NHs (09)5 oby> clale cosbye amigs
Yool Jlo 3 LTy elmosls |y 8y 4 1 (gpSojll 2g)s
sy @l ol ) a8 o8 o 1 oo wn ol 4 40 Aylie
@l & Sep NH3 5,05 ogb e ansg 3 &8 Jbp cul
sgZakaria et. al (2007)

> oxd osalie NO3™ (295 5 (3909 ol clale (VB
oS Jbo s cown YL Ismail et. al (2008) zls b auwslis
ool yioS 0dd odmlie NO2- (gl 5905 5639y by clale
Blols > POGT (295 5 92939 oy e S0k V S
WP I PO chle jil58l bl aad o olis 1) iSa;
ogesl e e ol |, RP (0.21£0.13) « (0.19+0.09)
Sy alolo jd oanVT Glo e s (glp doyd Cls
Do oo o3kl

PO4* sNOy «NO3 «NH3 ¢l a3 Gl lawgio ¥ IS5y
Gl luwgio Gob yo axusg> 53 .Cawl saboald i dilobw JS™ 53
30yd =¥ o yd —¥Y 55 4 NO2” g NO3s™ (NH3 1y o
NH3 ¢l do)3 GBlo bhuwgio 3l dmdes 5 .Cul oy =Y+ o
3 ol 2o 3 Y g 2o > —FF o )3 —FA 55 4 NO2” g NO3”
OF <55 4 NO2 g NO3™ NHs (¢l bo )y Cils bausgio « Y
Blo buwgio ¢ 20 485 dodgs ) .l dojd Vo 5 0o )3 VY oy
9 dop ) oy —0 iy 4 NO2” g NOs™ (NH3 (4l o
WL .DP WP ,3POs* gy doy3 bl Lawgio .Casl 2o yd —A
ool 10 )3 =YY § 203 Y5 o3 =Y o3 V0 55 4 RP

100%
80%
60%
40%
20%

0% ot el m_
- DU Ji = 1
20% I NH, I‘OS NO, PO I
-40%
Br

-60% = Dp

-80% .
-100%

oW

Percent Removal (%)

9 NO2- (NO3- (NH3 uo > Bis lawgio Y IS
Detention Pond Wet Pond ,> PO43-
S 5 ailolw 4 Relation Pond Wetland
NO3™ (NH3z (slo )b g9y 2 1) b amsgs 136 Y o>
sshainen 1> o ylis Cede g0il 5l oalizul L PO4* yNOy
sty JB g pSedde Lol YU Cuowd jd 29 0 odalie a5

R R )

SYB gan dib gly lye Al (dadgd Llod )0 b pate den
Dgus oo odlitnl dlie gl Sy b calizee sblo

Ml e et o b 4 b ) C)legls
o) P s
ape | (5727 |
=S
o ool 53k fadd
—— STy

(2SS
PR adne
P
5L KMO (5L PCASFA
— .
— e nEard
Stepwise PLS ;2 sla Jaa
Regression

VR ]

g e Jae
R?, RMSE s aina
e
s s sl i
iy
@ Ry gt

o5 N -
g :|~ S i R A
bl

s Random Forest ;i 5 3L sla Jou
RBF 5, VM ,XGBoost

Sl Q’o)i A=Y

ladale e tSas ol JS 53 O S slaJole s (51
3 Slas Baios L};‘l 2.4 edlal PO43_ 5 NHs3 .NO3 NOy
9 Joyd Bl g,y 5l odlil b iSe; wlebe JS 0 ol S
) L5'>9)> 9 (529)9 )2 Lﬁm.}u\” clale s @l)))l CoMe U}A)T
Sz dlge sl ol Cudly (i8S dilol dlisee (sbaciond
& (NH3) pssigel 0159525 5 (NO2) oy (NO3) ez ol
sl

29 ok cald 5 (9y9 (b chle (Sle )V Jouo
aloluw Jf 5 PO43—9 NHs :NO, (NOs” J@Lc ¥ dl).g
S il 33l ailols (claceond | pam ) ol ors @) i
Wlobo laciond yudn » JS)eba Jg ¢ Cul osi sanlin
Lol o)l.)é) NH3 9N02— NO3 LSI)-E u§°9ﬂ u,umlf

$359WiS Sl alas ¥s Cuglyl Y Jga

Recreation Wetlan Detentio  Wet
al Pond d n Pond Pond
Conc Conc Conc Conc
(mg/l) (mg/l) (ma/l) (mgll)
3.0240. 2.61+1.2 1.89+1. Inflo NO
0.75+0.29
82 8 18 w 3
0.75+0. 3.02+0.8 2.38+1. Outfl
0.66+0.20
29 2 42 ow
0.004+0.0 0.016+ 0.013#0. 0.010+ Inflo NO
02 0.004 006 0.005 w 7
0.004+0.0 0.004+ 0.016+0. 0.014+ Outfl
02 0.002 004 0.007 ow
0.37+0. 0.39+0.1 0.35+0. Infl NH
0.16+0.04 08 5 26 ow s
0.16+0. 0.37+0.0 0.34+0. Outfl
0.17+0.05 04 8 12 ow
0.22+0. 0.19+0. Inflo POas
0.13+0.05 1 0.2840.2 09 W 3.
0.13+0. 0.22+0.1 0.15+0. Outfl
0.21+0.13 05 1 12 ow
£y

¥o-0F (V) VA Y€+ £ .01 mulie owiig (i gy — sols dolluad



orile (6 53U (Lo 9 o piiosia (g5ll (sl g, Judod g 300 jl edlil L LOYD 1> Of ColS ow)

b al> po ol 1 am oet8 )l stalesl sloodls (g5, 2 1) g
Slagimpin & e (Jhe mali g culi byl Cbl
bl Glp orzen 8l cuns b Jae (glodiae 9 S
squared R- g RMSE MAE 15le sl )lxs 1 b Jie 5 Slas

¥ UK 4 dogi b g oduominn b o iy B B 0ga oo 00 laiu]

Ol e g 035 Conly & Aoz oy e @95 Pl g 3908
i ol polie 4 ilete

Histogram of Nitrite

1.

000 0.01 002 003 004 005 006

Density
0 20 40 60 B8O

Nitrite
S b e o1 )5 g 13505 € S5

oile (5 S0k Wil o R Il 5 5l (o)lel (sloJa sl sy
Sy e aie syl bl -yl (D) Cuol 004 03l CARET
el oeble (6380L g il sladue (iludigs g (mgisS
s 4aldl )3 L5 ol 5 03l b ol cowday (glay g3 A8 o

. Cowl oM

oxd &l 0 JSi glyldges ;3 1) 558k (slodie 35l guls 4o

L]

R?Comparison MAE Comparison
o o
xgpoost b
neninear tepise
m bneas m
n -
b svn_linear
o xgboost
ssssss m_ncainear
oo w
T T y T T T T
04 0s o6 o7 0005 0006 o001
Rsquared MAE
Confidence Level: 095 Confidence Level: 0.95
RMSE Comparison
MSE of TE:
"
e
-
;;;;;; ]
- -
-~ se - gboost
-

RMSE
Confidance Level: 0.95

093l Sl 2l T dmlie o ,la90 —0 JSUS
w90l (g o315 &y ol 231>

FO-oF :(TU) VA Y £+ £ .0l mulio owiigeo onidg s — ol dolidud

U (iS5 priannt 33 O CuuS pdlio Y Joun

Codle 9031 31 o3l
Parameters Exam Sign

WP 0.118
DP 1.000
WL 0.000
RP 0.302
WP 0.302
DP 0.302
WL 0.000
RP 0.791
WP 0.118
DP 0.092
WL 0.000
RP 1.000
WP 0.424
DP 0.424
WL 0.000
RP 0.092

NH3

NOs

NO,

PO

O90j) 9 oy Gl glal cla gy 5l edelcandns guls ads gl
wlobos JS 3 S 5 bl L2 OYE o5 05 osmlite waedls
LDA d)Lo] sl gy 3l oslazwl b ui‘)’l*’ (S oo L) PAEY
590 VB 1y o LaS sl Jele 4l HACA 4 PCA/FA
DyS o B )y

Omole (55530 (s Juo b panduld Jlos Y-Y
ot Sly yle (5 f5e o Cul gy et JloS
Gl CueS & b > Vgane Silo o patuide | diusly it
(LDA) (a3 (sjmo0 (sla gy g Sutacrd (ygmms S ) 5l bl S
)l ’\194&0 ;Ml) Myg_ ‘Mls C,wgf )fl Lol .)9.» I obl.m.wl
O )S ) Silo pdle (350 glaJde g (s g5y slosis)
by owile 5 XGBOOSE ¢ 3lay K> wilBuis g odlw los
e o (U5 o Jse ol 59 g0 elinl (SVM) ety
Sy o Jod e b dod dbaly wilg e g Ly 1) dtwgn
e bl S il s g (slolid 1) dtwly psie 5 Jdtuwe
W 2y90 €83 g b jurie o baslgy (Siuorn daodld g5 4 Cuwlio
So &S oy it aote sl S )l (S Gmoie 2
Glp & feile 6p50L sl sl edlainl unl dwgy pxie
D9 o0 duog Mt Cunlio diwen (sl pusio | yiws

oo 4 SVM . Jao &Sl 4 do g b j6She sla Jao (sl 2l sl
slad ) plaidy sy o alols 1y cowl polus b Shy
1y boools ) 1 i o dslons 3llao juolie olul W Siug
5 5590l slbdsgenme a |y odld s g 63,5 (6jle 3kl
XS o S Lo I8l oS o i Vo Vo Connns b sl
380ae s 5 000> hjgel (bjel sloedls g9y 1y o Jse b

£y



ab&o& 9 ‘555‘3

10.45% 35 4.41% 15 pH
4.48% 15 2.94% 10 COD
7.46% 25 1.47% 5 DO

g
i
H
i

;
o g
.-|||I|||!

3
£
]

Sl (52 mheo (51 putio Ayl (5113905 —T JSW
XGBoost ¢ Sslai s

Bl S e )3 B e o]

VIP &5ulis” il ¢ aslas 5 Jde 55 b pate ool dunle (gl
cul o o3zl R 3810 5(Variable Importance Plot)
9 Jalos gl (saia3,a8 150 &5 (Greenwell et al., 2019)
S5igm gmns ke 5 (£lo S > it Cal il
Olad psiio a8 dad o G Y Joda 0 Ailbols” oyl 5l Jols obs
et Olyiea Ad jLzel LTSS ¢ V- - 5Ll L(Phosphate)
5 AYUEY Gy bt ol o ololis 38,50 Jelge
wpl ¢ oegMe sy e B 1y Jae JS cuenl YO, -
BOD , (V) (Nitrate) s (Y-,087) AN (gla iz
s o) Wl Jae cdd pd aee B ol 1o (VWYF)
Gy A oo dtan p O] cadS Copte 1) el ol Cocnl
o piie Coonl (siloosly 5 arele 0go0 b dlally )3 yide Clip
(05 alas Mo 1) 5 S5 l5g03) 0 dxslpe VIP ilslis’ lie 4y
XGBoost Juao 15 b piiio Coo]

AN oy VIP alsols” 5 osliewl b 55 XGBoOOSE Jss o
&t b 50s wsls 8,56 belse cnere lyiea TSS
Caod] SLZYOYD § ZYAAY sy & piio 90 opl ¥ Jgdo mls
Sk Glaite pimer Aade JSE 1 Juw 8
Conductivity 4 (v,2V%) BOD 4 Zv¥ YA L, (Phosphate)
s Jae b aliie ol 35)b Jho 55 Lcape s0ls 5 (VFAYY)
2y Sliwd 9 TSS ANl e dins p b S5Lis (dolas
aob Ol cuds cupie 1) gl S g8 &S cunl Jao g
5 Sigdorie b odaly ) pie Sl 4 ey Glp WS (e
Soles axlpe VIP &lols” Glatine & (Jdos opl (gilwosly
(268 aas Mo |, ¥ IS5 lagas)

AN 4TSS lawd (sl o VP asbulis” 1 oslitwl b e 4
Jolgs (it loiea XGBOOSE 5 (ol JSix Jae 93 1 5
ol Gl p Jae 93 2 gl ) Billas ol ns el 38,80
) 18T T a5l e 9 (w50 by

(PCA/FA) Lol sradlge Jaloi | Jole Judowi ¥-¥

¥o-0F (V) VA Y€+ £ .01 mulie owiig (i gy — sols dolluad

35> duglie 9 (b5l JK p3 00 &)l (glalages ol pell
oy (ol 53 b bl (g S ) g etle (650 e (gl J4a
&9 9o L SVM FW LM Stepwise BW PLS ol Jso
XGBoost (Nonlinear 4 Linear) s ¢ 5 s cilixe
s (MAE) glloo (glls (ko glojlino JLis 5l olay JSi
)53 i 2,90 (R?) s a5 (RMISE) s ka0 (:0Lee
vy

MAE ,Lxo dun oo
oyeS XGBOOSt 5 dslay JKin> sl Jio @ls 4 a>g5 b
Dy eye e OYF g oo edeF g 4 oS b plas |, MAE .
sodly o i 0 e ol 5YL By onadlis jolie oyl
MAE (> Stepwise 4 PLS (laJuo ( Jlio p> .ol cons
Fams 2,Sles [Sly oS, 0Ar 5 -, FOA) Wog o5Vl
o Jre a5 wmd o Ui ol oyl ol laodly i )3 )]
P8 sl i &) 4 06 XGBoOSt 4 sl JSis
g 031> pr 5 Aisles o Ol cwiS b b pe (slas )8 g
(o5 p3) RZ dglie
Random e 4 sls Lis 35 b Jse (R?) (s oy dunlio
e o )l lesly a1y 531 (i < FY 294> lade L FOrest
SVM 5 -5¥ i L XGBoost (lajse o I L
(Blae > il o sl 3,8kes 35 -0 L Nonlinear
(+BY 4 +¥0) yowb <R? L Stepwise 4 PLS (s
5 OS] cpl ool ol bedly (53l o 1) 0 Ses oy Sans
olas S e sy Jie 5L @8 samdlis R? jlude
sl o3l yias (53l g 5580 sy > XGBOOST 4
MSE s RMSE ;!
Slaye (5:Sle y> 5 (MSE) Uas lasjo (3:55ke (slas (g 2 53
4 XGBoost 4 _oslas K> sl Jie o)bsd (RMSE) s
JZa Jae RMSE jlads s jall b Jde o538 (e
sobas 45" 59 XGBOOSt 0.00688 4 -,+-20Y L ply  Sslas
(blie > 03,5 Joo yiag (ygmsS) (st Glade & S 2l
oxmyLis a8 sl 5V polie Stepwise 4 PLS «la Jse
sl b y20S €83 ¢ ity sllas

JSa Jae 90 2 (gl L o Cuodl auo > Y Jgan

XGBoost 4 Solai
Loy
So y | o 39 S|
0 Cood 290 S =. ‘.
2 esedl B oost Jxe o i
XGBoost . tobai
tolai
23.28% 78 29.41% 100 Phosphate
25.35% 85 25.00% 85 TSS
29.82% 100 20.59% 70 AN
13.43% 45 14.71% 50 Nitrate
17.91% 60 13.24% 45 BOD
14.93% 50 10.29% 35 Conductivity
8.96% 30 7.35% 25 Temperature
£g



orile (6 53U (Lo 9 o piiosia (g5ll (sl g, Judod g 300 jl edlil L LOYD 1> Of ColS ow)

.- -f -x DO

Yy oy
Ve -y -2 -, Condu
¢ ctivity
Ve ¥ - - -y Nitrite
Y 4. v v
Ve o+ ¥ -\ .. .y Nitrate
F % F 4 A
Voo +f -f -) =) -y .y Phosph
U SR
Voo ef e f e Y ) ey ey o AN
Y oA ALYy
Ve e eF 5 es N .y .. .y BOD
£ Y 4 v -f ¥
(I S R R A { s .¥ COD
Yy f Y Vv & s Y -f .
\ X RN, S PO APV S SRR TS PR SN £ TSS
S A % f A A A Y A D

g 3 o3l uSlogsly gy 5l daele oy (slp S ol
Ot o Sl S ) Gl 0y ol s Jole Ol ol
caadlse zlysnl jd cwl (aw O cuS p She la fole
bl o Cand 4 )93 )b 5l 48 (o puedin dsgasre SO 5 Lol
obts s 5 assle S8 o Fote ol adlse e (s
Jbey oSloaly oy 3l cmile cnl silwosl jglaiods and 0
oslitl S5 31 555 02y Mo bl 2 (6pgiS1E b 3 ok
obs |y aele b jblie (uib)ly 5 ofg lde & Joio ol 0
Sladele b gillas (il )ly 55 0 odalin &5 jsbolon a3
W ol oz wo Wlord gzl Jlgte sk 4 & Cusl (g
Jose s ool p Sade gl JS bl Sl o lgisas
Oubly b adlze VY &S s o lis Lol sbaadlhe Julosga o0 &
2ulS g ladilie (pinee lyed SOl i oy e

ilosds 8,8 a5 yd il lg
b oo Jole du ditud 035 pdlde oy i g ol ddl3e aw
) doyd VEXF o 05 Obal A0 I jiie Loy ojs polis
2 badlie oppe plsisd & WS o0 Cinogs |y Laodls il
37 ))JLM ul)u»\c JS») RV u\.lb u] wa.S ul/w.x; M}:
s sl oged ) w3 ol |y Wnalge olass Lialil (sl
39 so odmliio Jlages cpl sz gil D95 00 )5 &) laadle atge sluss
OIS o P9l o5 oy e ClyS A &) pogw ole I oS
Ot 3 ) B (e o wae Jelge plgter |y sl Jule aw
Caa b S &S jebled 0,8 glysatl Wiy bedls il ylg
bl ol laadlse (g0 5l O cusS Lol o ole gl sl
13 ololly 1 ozl eSlassly ysd b ok ol Jale
(e b ) Gblo b grptir s o sla el el o
b Y Jglo iiun ailie oy (sl oabled (pyiae cdiiun
s |y ol adlge 4 13 Caguie (gl o Jole 1 plS o LLle
0392 dsol> (bl (e Moyd (i & Jol adle )3 a3
o3litl | g5 g0 |y o it 5 il (yy Staurod Y JS3) o

FO-oF :(TU) VA Y £+ £ .0l mulio owiigeo onidg s — ol dolidud

Sy cuenl gancoggl 5 (PCA) Lol sladdge Jlss
slaele oS sygoty S o ) e 5 Sogl 5 el
S sadlie 3 1) cuenleS sl ole 5 Jsl adlye )3 1) ke
23 o )8

Gun oy yodes &S Cul opsedin (g)lol gy o ele Julos
Foe sl yuxio Cp ke Cpms g oD oz ialS “'j 51 oalal
Ornke Slg e pimeth cpl 2 &S Cwlbonyy (S USS jo
o (o0 ol 3 S Giogi |y O S o 138,80 el Jole
Sbyiel)ly cpioten (e pskaie 4 (&S pelh VY bl (ele
g b.cd pbol SWlhae dikie oxaw Of cuasy )5 50
s 0303 s ol <AV 1y KMO )bl jlade g « ¥ Jodo 4
CagS 5ol @l rizmen Wl cuslie Jole s plosl (4l
g en dli e (05 & porde (nl 4 g > (dxe s i)l
D)3 3939 41 me (Siused b pite o g

@l el b sl g8 bojiehly (n (Stwson )35 42 o
lagbyy (S > (o Gl drel uilly s 1 6
u,w):[n )l ol LfLaLc J..\}o le).» cawlio L;Las)m“.a ul}wl
O S o el ey (Stasen o yilo gt ol Siused
b (Stesad o5 ) Limg ol 5 el 003 €)1 Jpin 5
)l JA0l> L$'>5)> ..\:.))f ol Lm)M Ls'i“‘ulf ua..’?c.m; )9]4»0
Am o 5 ) ity (Shaered e Jold b ol
5 AN G (Sten oyl e300 (LS (Stesod ()
PH L, COD 4 BOD  Siusen (yyieS g+ ¥+ s b Nitrite
Obe (Stuod o ylo | Jobs gl 3yl dgmg =+, ¥ 5o b
Sl ol slo e Lo Jgl a3 o caS lo bl
3525 ¥l St syt 2330 (S ey 55 o5 ol o
b adio Jdou 455959 sl |y D50 (sloodly ol yol oyl oyl
125 005 (65 0}l (sl oyl (et S iz g bl

Cdi)lh Cag,S s KMO (905l gl € Josa
“AY - KMO 5ol Jaie  KMO (yg03T

YAYO/-VE Chi-square
00 df
feee Sig.

Pl A b pel,b e (Kisod (o y5lo -0 Jgao

iyl g3l

NG

3 g g
4238z 852¢8 g3 %
mUDZg%g(Z'-"OIE
=4 - c
® g 3

\,- Tempe

. rature

\,\pH
o

£0



ab&o& 9 ‘555‘3

5 > s wSleyly ey b 1y esslcwnsyy gl bels 3]

2 po 9 ped 9 Jol slo adge ¥ Jodo 3 ke @l ar gl
Ngd Lo Lasude ) Yok sl

Jsl adle 1 21

= JAOY X1+ JAFYX g4« [AYOX 3+« JAY  Xat «[A- QX5+ JA-YX

6+ IVEYX7++/¥V ) X5+ /V\OXo++/+\4X10-+/+ - ¥X11

(¥)

po> adle 1 2

= AYEX1++ /-0 Kar o/« A Kat + /VEY gt [+ AN Xst+ /- A X

6+/\ O -X7++/+ V- Xg ++/AFYXo++ /0¥ X10-+ /AV - X11

(0)

pow adlge 1 Z3 =+ /Y VAX1+- V¥V Xou o N AS X3~

LAY [YEN K= +/ -V Kot [YS¥X 7+ [AYAKg-

<[+8YXg+ 1515 X10-+/N\AVX 11

(%)

b ol o adlio 51 plas e gl (ol )b -V Jgaa

oSloayly ol 9o
Py allpe  pod adie  Jol adlye i
<A STE - Aoy TSS
Ala .,+) - AFY Nitrate
A ey < AYD Phosphate
—eY - Y¥Y S AT Nitrite
s 02N <A AN
—e oY N & s AeY BOD
SYSY O =) . VY COD
AL o). g Temperature
—e SV < AFY ST Conductivity
Y AR HRALN DO
<AV CAY. ¥ pH
A0 VA¥D DYV ok e
ASYA VEVY  FYAYA bl do

VEXYS  SFSA FYAYA oS il dop

SV 53 00 2yl (S (sl pite ylg05 (W) A JK5 )5 (oo
snlia 4 pohlen sl o3l igles PCA by, ) oslizl L
AN 5 TSS (land i Dl o (Staned yidey 35550
@)l (0) A JSs 53 PCA (gylel 5JUT (eam dw guls 315 399

Lol 00

Fo-o¥ :(11) YA 1 £+ £ .l ailio owiign owidos — cols dolibad

(170 31 5S)5) s Sle o)l ) (e (Jale )35 5l
AS o (Syme 1y 4o VY PCA 55 CYB 1 09 o 485 Jlas o
2o d VYIS £g00m0 13 g 039 ol (slaadlge o gl adlhe duw oS
oheg Mo cp i (> Jol adse WS (o plo |y (o2 i)l
TSS slaJole a8 515 1) FYAYA Luibjly oy 9 OYVY lade L
) (Stmsed oy yiuiy COD g BOD AN «lind o yis al s
TSS Jgl addse ;5 dgn 90 sl Jole le jd itdly adlge oyl b
el Jale olgics 5 (0.852) sy ol Jale i sl
200 L VA 35 ped ddlhe o slide Cunl onds asliss adlge -l
Oy s PH g @ygaS &S canl doyd VEVYL byl
b -0« 55 pow adge ofug slade ) |y adlge (pl b (Ko
Oy DO g lod (sla e oS ol b )d ASYA by oy
hpog ) (ol alpe aw ulpls t5)l> adlie (ol b 1) (Stsen

D9 g0 43,5 s > Ol cuiS s Jole @l s

B allgo 51 Sy 2 0529 p3le g (il yly G -1 Jgu

PCA 5JUf 5
osbily 2oy pibly aeyy oy lide adlhe
YYAYA YYAYA H,YVYY \
$¥ 52 VY- VAYD Y
AAR ASYA - 20- Y
VaSAY £ PN ¥
INARAS Y oy - 0VY b
AVA¥) Y- A YA 5
2,0 v yor -5 v
ay ats Y Vv Yy A
VAT Y.¥-A Y50 a
AAYFY VAV <YV Ve
Veoyoun \Vrs ) X
Scree Plot of Temperature, ..., TSS

-
.
3
,
. 1 2 3 4 5 [ 7 ] Ef 10 11
B

2529 323le Lyt (11 S5 (55wl lag0i -V JS
W Jole



orile (6 53U (Lo 9 o piiosia (g5ll (sl g, Judod g 300 jl edlil L LOYD 1> Of ColS ow)

sl Jole (69, p ades ol 5l plis o 5IPCA o 5l eslizl b
2 884l bed €85 8 2 0590 O S 9 GV 1 29290
55 28 oo il OF S ) iy (15 oyt plAST adgs o
Sl SleMbl a5 A Jgin olie eyl (cd)S 5 o 59
Jole @lhuss Cops a0 Gl 1) ol (&S loodly oy
A3 oo Ui Mo pd O ygods |y b pusie gl &S Cusl (ganlg o
wite |y (ks o (S555Ty) s 8 Cluster-1 s
sio |y s iy 9 3)b 0oy ¥.5 (500 L Temperature
Ly s a8 Cluster-2 55 )b swy Yo lie b Nitrite
hhlas cp i 90, 2o FEY e L Temperature paze
onreS Cluster-3 ;5 5l wop FYFY i L Nitrite yuze
O 90,00 o LYY ol L Temperature pac |, las

D)5 1o FAXD e L Nitrite pace | s

L digod ).,)bi =W Lg)lci Ologas -A Jous

oy Ol ofle e e gl owpe Ol ofile S ke ke

lpdi jlte Ol jlre
VWXsy o ees5 0 oFef opAe oy.. Phosphate  ¥gsa A yvels YANFe vApd.  Temperature
[LVY2 SRR NN U SRR A SN £ AN RN LA SR L B 2 A AT pH
L LR /NS SRV A7CR AN S BOD  wiyre .ava oAy Veyse o 5§ bo d
WAE FSA YW PRt COD o haye YWY ATRYA Teseee AAc.. Conductiviy
WeAY  FAF YANTD YReee Tyee.  TSS RS A A ERTI AT Nitrite
RARrATRE 7 VR AV\ SR X PP F 2 Nitrate
TIMY et erY o eme o eay. Phosphate fgv. AFAY vavva Yaee  YAY..  Temperature
VAETA 00 YAE Fde e AN IS L2 T L A7) S AV O 2 pH
R YA YASY FAYe AT BOD WXE AN AR s Kase Do |
WANYFANY YAIL FEeee WAl CoD WAFYYFAM AYRAVY AR.e dp... Conductivity <
TeolF RNYYYTAFS YReee (fee. TS A1 SEPRIPE | SR SR Nitrite
AAAECTNEY 27 S P SER 7 O N Nitrate
YESFY ooff eyt o0e o0Av Phosphate  eyeA a¥my vt ¥rAs. yvye.  Temperature
Yoxvy [ 4 AT EARRS VY AN AY#Y PV Yy ARRD) IAND pH
WEFReeXeF O YAVeAXYe YXVE BOD FAYA AN ARV AT VT DO
T)FTAYE YR 4. AdsA COD WAVE YORTAPERIY Abeee 4Fe.. Conductivity
TARAL FAY Ve Yeee vy TSS LEE7) ST S S | Nitrite
AZS AT A B AT A S O Nitrate

Cluster- . -/osy Lluster-1 ,> sas awlxe KMO ol i
Jhas 4ol 4 a5l aizwn -/YVQ Cluster-3 ;s 4 +/5¥5 2
i)l 905l @l g sl =100 51 S (pgail il (gl (s laline
il 4048 45 popde oyl sl I gxe 55 ClUSTET sy 4
culin (ole Julod plodl (gl o 5)90 (a0l (g 2948 o0 205

Ll

ailgo a5 umd o Ui ol (claadlie Jdou 1 oselcwsa gl
sleadlye (niee olis Su Sl Ghe ook slde ol L
P A Jgs ol wlol y.bloas 48,8 Jlas 13 il lg saiiSas g
o iyt L oiug palie L age Jols ks Cluster-1
adgo .0)S Canogi 1y b odly il g jl auo 0 FA P &S Wi Clol
YENY uilylg doyd o YOO Jlado bofug jlade oy (> Jol
owbsle 3o > b VADY 35 ped ddlge oy jlade (puizmen )l 1)
owbyly Aoy b VAN 50 pow ddlge oy Jlde oy VY YE

FO-oF :(TU) VA Y £+ £ .0l mulio owiigeo onidg s — ol dolidud

Loading Plot of Temperature, ..., TSS

Secomd Component
Component2

10 g5 gy

05 154
Component 1 omP!

Sl ozl L oV )3 005 2l i cslpwize (Gl —A S
3% 4w & jgo & PCA LT ol (o « PCA i,

(HACA) 51 podluds slacigs Juloss Y—£
o> slas (<all) & JSs o YU jo glased Julos 5l ol gubs
)8 San ddg dw > YU eel adgs Jubo sl b cul 00
abgs o jlan g b OV slacond 51 Sy ya oo dlold .cd S
o s ) o S ool e (Starad 355 5 (Starad o8]
i abb gl (e Ak gl adigs LS )3 i den a0
5 S 1d oolitl alie el Sy b cilises blis )5 YU
ailaio VY dad lpo dds ol aBgs Lo 4S5 dm o i ()
Wgos sl ol (canwl 03y i (gl xe Gygo |y
» dCluster-1) asgs (gl s gxe (sylel adigs aw 4 (g)lop
015 St WL 5 (63955 VB oo 53 1 VB eVl Caad
ze Jols g ol 0 @8lg SV Lawsg caand > Cluster-Il .ol
Cand g W6 3 W5 WA W3 W2 g Vb 5 Cad
b Cluster-lll plusa; (298 5 JsSee « oYU onladly
Bl g (93909 Olysar adgs p | (295 ol 0dd g
@95 9 8909 Ol YU (295 5 (63909 «gin adgs D
21,3 9,0 i ol s 5 4 Cluster-lll 4 Cluster-1 ¢l
DP9y dhewgr 08 a5 bl (1 (L5 (sl (33 slayloges b s
() & JS5 @ g bl o sl (ol dlads (sl adgs
@Y Cute (Sinsor ops I WE T W2 o5 satd ol (o
G (iman KpS (o )8 Abgd o3 ) cnl g 8)1y65
253551 (ool Capliie (Stuan oy sliie JJWI g (0395
baos & QYU 03 (sbocuond ol ply pS (o0 )3 adsd S
Sy (Ssed 8 ShIS (298 Cond g diun 9SS
P oYU 0 dded dw Cusdge W pS (0 )8 dbgs S pd g Cunl

ol o 03l )l (o) & S

caled Distance Cluster Combine

cluster3  lyster2

Ao Cange (@« OV (gay adg pl)Sg 000 e (Al - S
Adgs

£y

cluster 1




ab&o& 9 ‘555‘3

/
Cluster 1

/

) E'Wi"‘"'
Cluster 2

Cluster 3

b Jols o35 y3lis (sl (6l BIS (6,5l ges Vo S5

b ol sl algo 51 olaS 52 (sl (ole )b Ve Jgaa
oSl jly oly93

DO  Conductivity Temperature COD  BOD AN  Nitrite Phosphate Nitrate  TSS

S YA - Yor - Yo SYPU YA GBAR W AND lg AN S EY il
ERRILY < FYe EARYS - DOF LAy EAAAUREEREYY - XEY S F Y00 pgsailse
A X SO R T e YA 0TA b BV s
A - Xap 508 [0 L SRRRINS 7 ST /PR ) S & R NRENY.) SR 2 RS PPV 8
08 i LAYF B Y S T T LU CRNN P PE %
RIS 08 XY ceeef YA WAY Y A S il
Ao Yy SR LAY 7T /) SRNEE | SRR TARR 12 SNNRISY SR A LR
EAIA) - YVA EAL) RN S S NE Y A AV by adlie
vy -+ YA DY RS LN 4 A SRENEICRR BN 41} M SYY V0 sl adse
EERELY - AYY - YPY v < YAY oVFe L YYE ERMa CHOY el YA g addie
“M# X0 Eraal YYE ofebd EATY SN o EALE) YA YEY apuailie

090)) doyd Bl o paiedis ()l gla gy 5l Bing oyl
o cwas Lasls Juos sl PCA/FA HACA  wwodle
ol o s elimal ] p JiS,b el askis o(WQI)
b5 b odoiw S ailebe )3 O cuaS el VY« imgh
Ol osu YT e et (laciond (S )3 a5 B oL
¢ NO3-15b o)l 5 (Sogll gals IS sbay Lol sl
ol JyiS n wlel i85 OB ¢ ub sanlie NH3 JNO2-
5,5 iyl oS35l
Slasiahly | Ko 45 gt oot 5 58 o ol
XGBoost g _sslas K udle (6,500 (sla Jie el (g0lS
Lulg) (gilwdde 3 365 (YL by > 4 o Jue ol s, )5,
@l ol L st Slabyy & Cund 1) 395 < odim
3 i 5B TSS AN (lind sl piio o8 canl o 5S>

¥o-0F (V) VA Y€+ £ .01 mulie owiig (i gy — sols dolluad

obsle 1o ) L VYAV 0 p)les ddlge oy jlade 5 Mo yd VO,FYY
o039 wolie b noe Jole Jlox Cluster-2 ;s .cul oy VY YYY
b ol Lyl ly 5l dopd B554Y o ws Clsesl Sl iy Loy
YYAY Jlado U ojsg jlade oy s (slyld Jol adlge S0 o |
3o pg> adlge oy ke (piomen ) 1) VONF (bl 20>
pow ddlgo 0319 Jlde .l Lo pd VA, FY iyl o pd L Y,-00
P Osmed Cawl Mo WYY ibyly aoyd bOVYEY
R0 5 e Loy ops polie L pee ol 4w Cluster-3
adlgs 3,8 Caogi Iy o odly (il g 5l ko )0 BAAYY &S W Gloel
obly Aoy 9 YVOY lade b ofag jlde cyide LB gl
Jopd b VX0 50 ped ddlge o3is Jlde pizmen )by ) YAV
LYYV 55 pow ddlge o3ss jlade Cunl o pd VW YEY il g
Loy Jole (sla)l Vo Jodo sl 2o 0 VV,08Y il g duo pd
ol o by aBle job 4 Cluster aw ,a ol a4
SISl odlatl b ol (o 1) boyusie g adge G (SKtunon
5555) 3 Slele slal Cluster aw o () 55 o5t ol

(ho! adlge Jlo> Cluster-1 ,> s 43,5 Ly (</5-
kol adlge aw Cluster-3 5 5 Lol adge ,b> Cluster-2
asgs @ boye Jsl allge 3 (lole slajl (i o8 00 a3 lis
“IVAA IO Cpn palie b olawd ANl s o s Jgl
ey polie L AN BOD dos pgd adgs > o/SVF (o /EAS
b @l TSS wlind pow algd )3 g </50F +/FOA /AYE
&S ok 4l odd jastie H[EYY VO < /AVE iy polis
w9y p PCA g & O oS clajielly o yione
wiliwd @l ol Jol aded > Bas s Cluster
AN pg> digs ;5 (FFI55) S Luibylg dopd L AN g o s
pow ddgd 3 g (F8/5V)JS Luibjly oy b s 3 BOD
EYIND)JS by oyd b wlawd g wlps TSS (sla e,y
odal Cands ol bl 51 o0 G L yzal )b o 5 590 lgie s
5 o 08 AN 5 clind @l o €85 wns g o
029 plie Slyid Vo JKB 5500 1503 (gl it &) Sl (5 piote
And o ol Cluster aw o o 1) b adlge slaw iul53l (oljl 4

Dy oo 5 & b adlge Ao D e (gl Idges ol

1521 51 Sy 2 0329 523le 9 il lg a0 p3 - 9o
PCA jJUi 3

Sy aeys e ke il abjaes  am A e Gdbliass dep ok ke
[P ) P Sbls ok e by
LTRR TAYE YA 4 YA AYFE S8 8 TEAY YEAY- Ysod )
AR XY exer . Af,a8 FAAY g8 5 i Wavse Vasf oy
Ve ABAY VDY A YA FAYY  LFY v avrey Vo FrY [FZVS
AY QAT Ya00 AR} A [a¥<al Y XYY RS ¥
LU NSV R SRR AT Y V8A¥A JEL R VU Yox-s YOXeF YWAY
AWYEY YA Fed AVXE- asar sy s FEYOF VeFY Yy
Veepre O XXTY O axfE gy Af-aY AN Yy aPNYE v Ry
a-rvr FAVE o4 A 22 TAVA VAV
0,4 I XA A YoFAY VAYY A B LARLYS Ry orvay
RYALYY AR - ¥y A0 INRARY FEYY ERARS i fyys. \YYEY ARZLY Y
Veepee o YeeY o aXYe gy AYAYD AYF ATy BAATY N vy
N pra AARNS - for A FYAPD AAYA < AAY \d

A



orile (6 53U (Lo 9 o piiosia (g5ll (sl g, Judod g 300 jl edlil L LOYD 1> Of ColS ow)

> & 038 S opitosin s)lo] sy ol <l sk
opl D9s ot aiedis Sygoas Ol aS claodly ) (glod S
P8 @lolid (Sl il giluaie o banjp (ol L3Sy,

gl wald ]y ol e Cope g 9 ol LS
Cuollad Jlais] molio 4 a8 ol pundd ) oo s> | (S5
3L 550 b Jae (a8 g Lodls cusS p cunl (Sen oS
b alRall glagts) » e 5l 236 @aSeill slales
L u]).\.u ¢ TSSU? u..:.Lm)‘;AI)L: dﬁfo)'l.ﬁl el UJLMJI slalks
Wke) ad g Jame llwgs diwd Jolse oy pete o i
2 Bso Ol ey Cunl (w55 ((SH)L i b Loy clyuss
ol oats JolS s ailale (gyld paigas 3 48wl ond Ol cuss
PCA 5 351 (s (28 s o Juo s b (351 o ogMle
Sl GSae il 5l ladae ) Ghjlpghe b L
V) dga00 SlSe iuday ¢ picmod Al 03,8 dbul olacudgise
A5 i (Sed JolS g, il S (i3 piiges o
(S prises 555 (el Sy 3l odlitl b b snd M (s
ol s o ol e blite ocianlize] 5 dmodls (g5l Jlo

e

Blo o)l
0dg2 é—aLﬁ ua)lsu AJ;)A 2818 ).ol> o ‘ulf.\muy )Lg‘.lo‘ )JLJ

L]

References

1 me coedlame o ohiald uai
i Sasll byl V6T o alS saaal
Jae )l saldinl L sl YU lind SWASP .
CEojlad cand 3 51 Jlu ¢ ) il i iladas

2. Aydin, H., Ustaoglu, F., Tepe, Y. &
Soylu, E. N. (2021). Assessment of
water quality of streams in northeast
Turkey by water quality index and
multiple statistical methods.

Environmental Forensics, 22(1-2),

270-287.

3. Ayub, K. R, Sidek, L. M,, Ainan, A,
Zakaria, N. A. Ghani, A. A, &
Abdullah, R. (2005). Storm water
treatment using  bio-ecological
drainage system. International
Journal of River Basin Management,
3(3), 215-221.

4. Azhar,S. C,, Aris, A.Z., Yusoff, M. K,, et
al. (2015). Classification of river

water quality using multivariate

FO-oF :(TU) VA Y £+ £ .0l mulio owiigeo onidg s — ol dolidud

Ol CadS Cope 5 motn Wl 5 Wb Cuyt ke
g 48)S a3 )3 e Jalge lgicay
delos daJue 3Sles gl claysie SS6 yn
#lxl XGBoost s Random Forest Jus 9 (¢lp comlus
CMAEG s gy g gwsiie (2o, Gl Jdos ol )0 0
Sligel oTSS  wlind (sloyize o5 o 4lis R QRMSE
SelS VIP oo b ol cnl -5 Jan 233 21y ol oo
325 ) ol i 53 595 de sl it Cueal g At (53l
.AZJSL;o
il gla yisw SSE (glp (HACA) lasgs oo aalsl )
oYU bciond Jols Jsl adgs 05 ploxl dbed dw 4 albelo
OS] 3 pgw adss 5 Sle Glacind 3 pgd Al (VL
STy ol eS8 g i Ol oS sl el
Nitrite ,» SuSl, i 9 Temperature gl

A ol
v els iy (PCA) Lol sloailye s
PN (hol ifa oz Jgl i 3 28, IS adgh o (sln sl
ol adlio jlan cpgd Adigs 43 S0 s s |y laoald uils,lg Lo yd
2o DA Lol addie dw ipow adgd 10 5 |y uil)ly Ao yd 555
S b sl bddes cpl sl b 1y Weals wibylg
@Yk b Ol cas 3 AN 5 lind @lis gsr alajally

)b

analysis. Procedia Environmental
Sciences, 30, 79-84.

5. Bahrami, M., Khaksar, E., & Khaksar,
E. (2020). Spatial
assessment of groundwater quality

statistical

analysis (Case Study: Fasa Plain,

variation
using multivariate

Iran). Journal of Groundwater
Science and Engineering, 8(3), 230-
243.

6. Bishop, C. M. (2006). Pattern
recognition and machine learning.
Springer.

Breiman, L. (2001). Random forests.
Machine Learning, 45(1), 5-32.

7. Casillas-Garcia, L. F, de Anda, ],
Yebra-Montes, C., Shear, H. Diaz-
Vazquez, D., & Gradilla-Hernandez,
M. S. (2021). Development of a
specific water quality index for the
protection of aquatic life of a highly

£4


https://www.iwrr.ir/article_172474.html
https://www.iwrr.ir/article_172474.html
https://www.iwrr.ir/article_172474.html
https://www.iwrr.ir/article_172474.html
https://www.iwrr.ir/article_172474.html
https://www.researchgate.net/publication/344860463_Assessment_of_water_quality_of_streams_in_northeast_Turkey_by_water_quality_index_and_multiple_statistical_methods
https://www.researchgate.net/publication/344860463_Assessment_of_water_quality_of_streams_in_northeast_Turkey_by_water_quality_index_and_multiple_statistical_methods
https://www.researchgate.net/publication/344860463_Assessment_of_water_quality_of_streams_in_northeast_Turkey_by_water_quality_index_and_multiple_statistical_methods
https://www.researchgate.net/publication/344860463_Assessment_of_water_quality_of_streams_in_northeast_Turkey_by_water_quality_index_and_multiple_statistical_methods
https://www.researchgate.net/publication/344860463_Assessment_of_water_quality_of_streams_in_northeast_Turkey_by_water_quality_index_and_multiple_statistical_methods
https://www.researchgate.net/publication/344860463_Assessment_of_water_quality_of_streams_in_northeast_Turkey_by_water_quality_index_and_multiple_statistical_methods
https://www.researchgate.net/publication/344860463_Assessment_of_water_quality_of_streams_in_northeast_Turkey_by_water_quality_index_and_multiple_statistical_methods
https://www.researchgate.net/publication/233164884_Storm_water_treatment_using_Bio-Ecological_Drainage_System
https://www.researchgate.net/publication/233164884_Storm_water_treatment_using_Bio-Ecological_Drainage_System
https://www.researchgate.net/publication/233164884_Storm_water_treatment_using_Bio-Ecological_Drainage_System
https://www.researchgate.net/publication/233164884_Storm_water_treatment_using_Bio-Ecological_Drainage_System
https://www.researchgate.net/publication/233164884_Storm_water_treatment_using_Bio-Ecological_Drainage_System
https://www.researchgate.net/publication/233164884_Storm_water_treatment_using_Bio-Ecological_Drainage_System
https://www.researchgate.net/publication/233164884_Storm_water_treatment_using_Bio-Ecological_Drainage_System
https://www.researchgate.net/publication/284114232_Classification_of_River_Water_Quality_Using_Multivariate_Analysis
https://www.researchgate.net/publication/284114232_Classification_of_River_Water_Quality_Using_Multivariate_Analysis
https://www.researchgate.net/publication/284114232_Classification_of_River_Water_Quality_Using_Multivariate_Analysis
https://www.researchgate.net/publication/284114232_Classification_of_River_Water_Quality_Using_Multivariate_Analysis
https://www.researchgate.net/publication/284114232_Classification_of_River_Water_Quality_Using_Multivariate_Analysis
https://www.researchgate.net/publication/344379652_Spatial_variation_assessment_of_groundwater_quality_using_multivariate_statistical_analysis_Case_Study_Fasa_Plain_Iran
https://www.researchgate.net/publication/344379652_Spatial_variation_assessment_of_groundwater_quality_using_multivariate_statistical_analysis_Case_Study_Fasa_Plain_Iran
https://www.researchgate.net/publication/344379652_Spatial_variation_assessment_of_groundwater_quality_using_multivariate_statistical_analysis_Case_Study_Fasa_Plain_Iran
https://www.researchgate.net/publication/344379652_Spatial_variation_assessment_of_groundwater_quality_using_multivariate_statistical_analysis_Case_Study_Fasa_Plain_Iran
https://www.researchgate.net/publication/344379652_Spatial_variation_assessment_of_groundwater_quality_using_multivariate_statistical_analysis_Case_Study_Fasa_Plain_Iran
https://www.researchgate.net/publication/344379652_Spatial_variation_assessment_of_groundwater_quality_using_multivariate_statistical_analysis_Case_Study_Fasa_Plain_Iran
https://www.researchgate.net/publication/344379652_Spatial_variation_assessment_of_groundwater_quality_using_multivariate_statistical_analysis_Case_Study_Fasa_Plain_Iran
https://www.researchgate.net/publication/344379652_Spatial_variation_assessment_of_groundwater_quality_using_multivariate_statistical_analysis_Case_Study_Fasa_Plain_Iran
https://www.microsoft.com/en-us/research/wp-content/uploads/2006/01/Bishop-Pattern-Recognition-and-Machine-Learning-2006.pdf
https://www.microsoft.com/en-us/research/wp-content/uploads/2006/01/Bishop-Pattern-Recognition-and-Machine-Learning-2006.pdf
https://www.microsoft.com/en-us/research/wp-content/uploads/2006/01/Bishop-Pattern-Recognition-and-Machine-Learning-2006.pdf
https://www.microsoft.com/en-us/research/wp-content/uploads/2006/01/Bishop-Pattern-Recognition-and-Machine-Learning-2006.pdf
https://www.microsoft.com/en-us/research/wp-content/uploads/2006/01/Bishop-Pattern-Recognition-and-Machine-Learning-2006.pdf
https://www.sciencedirect.com/science/article/pii/S1470160X21005641
https://www.sciencedirect.com/science/article/pii/S1470160X21005641
https://www.sciencedirect.com/science/article/pii/S1470160X21005641
https://www.sciencedirect.com/science/article/pii/S1470160X21005641
https://www.sciencedirect.com/science/article/pii/S1470160X21005641
https://www.sciencedirect.com/science/article/pii/S1470160X21005641

ab&o& 9 ‘555‘3

10.

11.

12.

13.

14.

Fo-o¥ :(11) YA 1 £+ £ .l ailio owiign owidos — cols dolibad

polluted urban river.
Indicators, 129, 107899.
Chen, T., & Guestrin, C. (2016).
XGBoost: A scalable tree boosting
system. Proceedings of the 22nd
ACM SIGKDD
Conference on Knowledge Discovery
and Data Mining.

Cortes, C., & Vapnik, V. (1995).
Support-vector networks. Machine
Learning, 20(3), 273-297.

Dornelas, F. L., Machado, M. B., & von
Sperling, M. (2009). Performance
evaluation of planted and unplanted
subsurface-flow constructed
wetlands for the post-treatment of
UASB Water
Science and Technology, 60(12),
3025-3033.

Espejo, L., Kretschmer, N., Oyarzun,
], Meza, F., Nunez, ]., Maturana, H.,
Soto, G., Oyarzo, P. Garrido, M,
Suckel, F., Amezaga, ., & Oyarzun, R.
(2012). Application of water quality
indices and analysis of the surface
water quality monitoring network in
North-Central Chile.
Environmental Monitoring and
Assessment, 184, 5571-5588.
Farmaki, E. G., Thomaidis, N. S,
Simeonov, V. & Efstathiou, C. E.
(2012). A comparative chemometric
study for water quality expertise of
the Athenian water

Ecological

International

reactor effluents.

semiarid

reservoirs.
Environmental Monitoring and
Assessment, 184(12), 7635-7652.

Fernandez, N., Ramirez, A., & Solano,
F. (2004). Physico-chemical water

quality
review. Bistua: Revista de la Facultad

indices—a comparative
de Ciencias Bésicas, 19-30.

Gazzaz, N. M,, Yusoff, M. K., Ramli, M.
F., Aris, A. Z.,, & Juahir, H. (2012).
Characterization of spatial patterns
in river quality  using
chemometric pattern recognition

water

15.

16.

17.

18.

19.

20.

21.

techniques. Marine Pollution
Bulletin, 64(4), 688-698.

Greenwell], B. M., Boehmke, B. C,, &
McCarthy, A. ]. (2018). A simple and
effective  model-based  variable
importance measure. Journal of
Open Source Software, 3(30), 1051.
Guerrero, J., Mahmoud, A, Alam, T,
Chowdhury, M. A. Adetayo, A,
Ernest, A, & Jones, K. D. (2020).
Water quality improvement and
pollutant removal by two regional
detention facilities with constructed
wetlands in South
Sustainability, 12(7), 2844.
Hastie, T., Tibshirani, R., & Friedman,
J]. H. (2009). The elements of
statistical learning: data mining,
inference, and prediction. Springer.
Ismail, W. R,, Z. A. Rahaman, N. A.
Zakaria, A. Ab. Ghani, R. Abdullah &
M. Mansor. 2008. Nutrients and
water quality of the ecological
components of the BioEcological
Drainage System (BIOECODS), USM,
Penang, Malaysia. In Asian Wetland
Symposium 2008 Ha Noi, Vietnam.
Ismail, M., SK Ariful, H, . Sujit Kumar
,R, . Jay, K, .(2024). Assessing intra
and interannual variability of water
quality in the Sundarban mangrove
dominated ecosystem
using remote sensing and hybrid
machine learning models, Journal of
Cleaner Production, Volume 442, 25
February 2024, 140889

James, |, Sandhya, L. and Thomas, C,,
2013, December.
phishing URLs
learning

Texas.

estuarine

Detection of
using machine
2013
international conference on control
communication and computing
(ICCC) (pp. 304-309). [EEE.

Johari N. E., Changc. K., Wahid M. A,
Ghani A. A. and Talib S. A. (2015).
Water Quality Level in Stormwater
Runoff through

techniques. In

Constructed


https://www.sciencedirect.com/science/article/pii/S1470160X21005641
https://www.sciencedirect.com/science/article/pii/S1470160X21005641
https://dl.acm.org/doi/10.1145/2939672.2939785
https://dl.acm.org/doi/10.1145/2939672.2939785
https://dl.acm.org/doi/10.1145/2939672.2939785
https://dl.acm.org/doi/10.1145/2939672.2939785
https://dl.acm.org/doi/10.1145/2939672.2939785
https://dl.acm.org/doi/10.1145/2939672.2939785
https://link.springer.com/article/10.1007/BF00994018
https://link.springer.com/article/10.1007/BF00994018
https://link.springer.com/article/10.1007/BF00994018
https://pubmed.ncbi.nlm.nih.gov/19955625/
https://pubmed.ncbi.nlm.nih.gov/19955625/
https://pubmed.ncbi.nlm.nih.gov/19955625/
https://pubmed.ncbi.nlm.nih.gov/19955625/
https://pubmed.ncbi.nlm.nih.gov/19955625/
https://pubmed.ncbi.nlm.nih.gov/19955625/
https://pubmed.ncbi.nlm.nih.gov/19955625/
https://pubmed.ncbi.nlm.nih.gov/19955625/
https://www.researchgate.net/publication/51662086_Application_of_water_quality_indices_and_analysis_of_the_surface_water_quality_monitoring_network_in_semiarid_North-Central_Chile
https://www.researchgate.net/publication/51662086_Application_of_water_quality_indices_and_analysis_of_the_surface_water_quality_monitoring_network_in_semiarid_North-Central_Chile
https://www.researchgate.net/publication/51662086_Application_of_water_quality_indices_and_analysis_of_the_surface_water_quality_monitoring_network_in_semiarid_North-Central_Chile
https://www.researchgate.net/publication/51662086_Application_of_water_quality_indices_and_analysis_of_the_surface_water_quality_monitoring_network_in_semiarid_North-Central_Chile
https://www.researchgate.net/publication/51662086_Application_of_water_quality_indices_and_analysis_of_the_surface_water_quality_monitoring_network_in_semiarid_North-Central_Chile
https://www.researchgate.net/publication/51662086_Application_of_water_quality_indices_and_analysis_of_the_surface_water_quality_monitoring_network_in_semiarid_North-Central_Chile
https://www.researchgate.net/publication/51662086_Application_of_water_quality_indices_and_analysis_of_the_surface_water_quality_monitoring_network_in_semiarid_North-Central_Chile
https://www.researchgate.net/publication/51662086_Application_of_water_quality_indices_and_analysis_of_the_surface_water_quality_monitoring_network_in_semiarid_North-Central_Chile
https://www.researchgate.net/publication/51662086_Application_of_water_quality_indices_and_analysis_of_the_surface_water_quality_monitoring_network_in_semiarid_North-Central_Chile
https://www.researchgate.net/publication/51662086_Application_of_water_quality_indices_and_analysis_of_the_surface_water_quality_monitoring_network_in_semiarid_North-Central_Chile
https://www.researchgate.net/publication/221771233_A_comparative_chemometric_study_for_water_quality_expertise_of_the_Athenian_water_reservoirs
https://www.researchgate.net/publication/221771233_A_comparative_chemometric_study_for_water_quality_expertise_of_the_Athenian_water_reservoirs
https://www.researchgate.net/publication/221771233_A_comparative_chemometric_study_for_water_quality_expertise_of_the_Athenian_water_reservoirs
https://www.researchgate.net/publication/221771233_A_comparative_chemometric_study_for_water_quality_expertise_of_the_Athenian_water_reservoirs
https://www.researchgate.net/publication/221771233_A_comparative_chemometric_study_for_water_quality_expertise_of_the_Athenian_water_reservoirs
https://www.researchgate.net/publication/221771233_A_comparative_chemometric_study_for_water_quality_expertise_of_the_Athenian_water_reservoirs
https://www.researchgate.net/publication/221771233_A_comparative_chemometric_study_for_water_quality_expertise_of_the_Athenian_water_reservoirs
https://www.redalyc.org/pdf/903/90320103.pdf
https://www.redalyc.org/pdf/903/90320103.pdf
https://www.redalyc.org/pdf/903/90320103.pdf
https://www.redalyc.org/pdf/903/90320103.pdf
https://www.redalyc.org/pdf/903/90320103.pdf
https://www.researchgate.net/publication/304253227_Characterization_of_Spatial_Patterns_in_River_Water_Quality_Using_Chemometric_Pattern_Recognition_Techniques
https://www.researchgate.net/publication/304253227_Characterization_of_Spatial_Patterns_in_River_Water_Quality_Using_Chemometric_Pattern_Recognition_Techniques
https://www.researchgate.net/publication/304253227_Characterization_of_Spatial_Patterns_in_River_Water_Quality_Using_Chemometric_Pattern_Recognition_Techniques
https://www.researchgate.net/publication/304253227_Characterization_of_Spatial_Patterns_in_River_Water_Quality_Using_Chemometric_Pattern_Recognition_Techniques
https://www.researchgate.net/publication/304253227_Characterization_of_Spatial_Patterns_in_River_Water_Quality_Using_Chemometric_Pattern_Recognition_Techniques
https://www.researchgate.net/publication/304253227_Characterization_of_Spatial_Patterns_in_River_Water_Quality_Using_Chemometric_Pattern_Recognition_Techniques
https://www.researchgate.net/publication/304253227_Characterization_of_Spatial_Patterns_in_River_Water_Quality_Using_Chemometric_Pattern_Recognition_Techniques
https://arxiv.org/abs/1805.04755
https://arxiv.org/abs/1805.04755
https://arxiv.org/abs/1805.04755
https://arxiv.org/abs/1805.04755
https://arxiv.org/abs/1805.04755
https://www.mdpi.com/2071-1050/12/7/2844
https://www.mdpi.com/2071-1050/12/7/2844
https://www.mdpi.com/2071-1050/12/7/2844
https://www.mdpi.com/2071-1050/12/7/2844
https://www.mdpi.com/2071-1050/12/7/2844
https://www.mdpi.com/2071-1050/12/7/2844
https://www.mdpi.com/2071-1050/12/7/2844
https://www.mdpi.com/2071-1050/12/7/2844
https://link.springer.com/book/10.1007/978-0-387-84858-7
https://link.springer.com/book/10.1007/978-0-387-84858-7
https://link.springer.com/book/10.1007/978-0-387-84858-7
https://link.springer.com/book/10.1007/978-0-387-84858-7
https://www.academia.edu/82904258/Nutrients_and_Water_Quality_of_the_Ecological_Components_of_the_BioEcological_Drainage_System_BIOECODS_USM_Penang_Malaysia?uc-g-sw=43421465
https://www.academia.edu/82904258/Nutrients_and_Water_Quality_of_the_Ecological_Components_of_the_BioEcological_Drainage_System_BIOECODS_USM_Penang_Malaysia?uc-g-sw=43421465
https://www.academia.edu/82904258/Nutrients_and_Water_Quality_of_the_Ecological_Components_of_the_BioEcological_Drainage_System_BIOECODS_USM_Penang_Malaysia?uc-g-sw=43421465
https://www.academia.edu/82904258/Nutrients_and_Water_Quality_of_the_Ecological_Components_of_the_BioEcological_Drainage_System_BIOECODS_USM_Penang_Malaysia?uc-g-sw=43421465
https://www.academia.edu/82904258/Nutrients_and_Water_Quality_of_the_Ecological_Components_of_the_BioEcological_Drainage_System_BIOECODS_USM_Penang_Malaysia?uc-g-sw=43421465
https://www.academia.edu/82904258/Nutrients_and_Water_Quality_of_the_Ecological_Components_of_the_BioEcological_Drainage_System_BIOECODS_USM_Penang_Malaysia?uc-g-sw=43421465
https://www.academia.edu/82904258/Nutrients_and_Water_Quality_of_the_Ecological_Components_of_the_BioEcological_Drainage_System_BIOECODS_USM_Penang_Malaysia?uc-g-sw=43421465
https://www.academia.edu/82904258/Nutrients_and_Water_Quality_of_the_Ecological_Components_of_the_BioEcological_Drainage_System_BIOECODS_USM_Penang_Malaysia?uc-g-sw=43421465
https://www.sciencedirect.com/science/article/abs/pii/S0959652624003366
https://www.sciencedirect.com/science/article/abs/pii/S0959652624003366
https://www.sciencedirect.com/science/article/abs/pii/S0959652624003366
https://www.sciencedirect.com/science/article/abs/pii/S0959652624003366
https://www.sciencedirect.com/science/article/abs/pii/S0959652624003366
https://www.sciencedirect.com/science/article/abs/pii/S0959652624003366
https://www.sciencedirect.com/science/article/abs/pii/S0959652624003366
https://www.sciencedirect.com/science/article/abs/pii/S0959652624003366
https://www.sciencedirect.com/science/article/abs/pii/S0959652624003366
https://www.sciencedirect.com/science/article/abs/pii/S0959652624003366
https://www.researchgate.net/publication/269032183_Detection_of_phishing_URLs_using_machine_learning_techniques
https://www.researchgate.net/publication/269032183_Detection_of_phishing_URLs_using_machine_learning_techniques
https://www.researchgate.net/publication/269032183_Detection_of_phishing_URLs_using_machine_learning_techniques
https://www.researchgate.net/publication/269032183_Detection_of_phishing_URLs_using_machine_learning_techniques
https://www.researchgate.net/publication/269032183_Detection_of_phishing_URLs_using_machine_learning_techniques
https://www.researchgate.net/publication/269032183_Detection_of_phishing_URLs_using_machine_learning_techniques
https://www.researchgate.net/publication/269032183_Detection_of_phishing_URLs_using_machine_learning_techniques
https://www.researchgate.net/publication/275026706_WATER_QUALITY_LEVEL_IN_STORMWATER_RUNOFF_THROUGH_CONSTRUCTED_WETLAND_UNDER_TROPICAL_CLIMATE
https://www.researchgate.net/publication/275026706_WATER_QUALITY_LEVEL_IN_STORMWATER_RUNOFF_THROUGH_CONSTRUCTED_WETLAND_UNDER_TROPICAL_CLIMATE
https://www.researchgate.net/publication/275026706_WATER_QUALITY_LEVEL_IN_STORMWATER_RUNOFF_THROUGH_CONSTRUCTED_WETLAND_UNDER_TROPICAL_CLIMATE
https://www.researchgate.net/publication/275026706_WATER_QUALITY_LEVEL_IN_STORMWATER_RUNOFF_THROUGH_CONSTRUCTED_WETLAND_UNDER_TROPICAL_CLIMATE

orile (6 53U (Lo 9 o piiosia (g5ll (sl g, Judod g 300 jl edlil L LOYD 1> Of ColS ow)

22.

23.

24.

25.

26.

27.

28.

29.

Wetland under Tropical Climate. E-
proceedings of the 36th IAHR World
Congress 28 June - 3 July, 2015, The
Hague, the Netherlands, 1-6.

Kadlec, R. H., & Wallace, S. D. (2008).
Treatment wetlands (2nd ed.). CRC
Press.

Kuhn, M. (2008). Building predictive
models in R using the caret package.
Journal of Statistical Software, 28(5),
1-26.

https://doi.org/10.18637 /jss.v028.i
05

Manly, B. F. ]J. (1986). Multivariate
statistical methods: A primer (3rd
ed.). Chapman & Hall.

Massart, D. L., Vandeginste, B. G. M,
Deming, S. N, Michotte, Y., &
Kaufman, L. (1988). Chemometrics:
Textbook. Elsevier.
Mohammadpour, R, Shaharuddin, S.,
Chang, C. K., Zakaria, N. A., & Ghani, A.
A. (2014). Spatial pattern analysis
for water quality in free-surface
constructed wetland. Water Science
and Technology, 70(7), 1161-1167.
Montgomery, L., Miege, C., Miller, ].,
Scambos, T.A., Wallin, B., Miller, O.,
Solomon, D.K, Forster, R. and
Koenig, L., 2020. Hydrologic
properties of a highly permeable firn
aquifer in the Wilkins Ice Shelf,
Antarctica. Geophysical Research
Letters, 47(22), p.e2020GL089552.
Murdoch, P.S., Baron, ]. S., & Miller, T.
L. (2000). Potential effects of climate
change on surface water quality in
Journal of the
American Water Resources
Association, 36, 347-366.

Nguyen, H. D., Hong Quan, N., Quang,
N. X.,, Hieu, N. D,, & Thang, L. V.
(2021). Spatio-temporal pattern of
water quality in the Saigon-Dong Nai
river system due to waste water
pollution International

North America.

sources.

Fo-o¥ :(11) YA 1 £+ £ .0l ailio wiign owidos — sols dolibad

30.

31.

32.

33.

34.

35.

36.

Journal of River Basin Management,
19(2),221-243.

Nosrati, K., Derafshi, Kh., Ghrachahi,
S. and Rahimi, Kh. (2011).
Assessment of Surface Water Quality
in Haraz-Ghara Soo Watershed using
Multivariate Statistical Techniques.
Research Earth Science Journal, 5,
41-55.

Quoc Bao Pham, Reza
Mohammadpour, Nguyen Thi Thuy
Linh, Meriame Mohajane, Ameneh
Pourjasem, Saad Sh Sammen, Duong
Tran Anh & Van Thai Nam.(2021).
Application of soft computing to
predict water quality in wetland.
Volume 28, pages 185-200.
Razmkhah, H., Abrishamchi, A., &
Torkian, A. (2010). Evaluation of
spatial and temporal variation in
water quality by pattern recognition
techniques: A case study on Jajrood
River (Tehran, Iran). Journal of
Environmental Management, 91,
852-860.

Uuemaa, E., Palliser, C. C., Hughes, A.
0., & Tanner, C. C. (2018).
Effectiveness of a natural headwater
wetland for reducing agricultural
nitrogen loads. Water, 10(3), 287.
Vymazal, ]. (2007). Removal of
nutrients in various types of
constructed wetlands. Science of the
Total Environment, 380(1-3), 48-65.
Wang, L., Li, X, & Cui, W. (2012).
Fuzzy neural networks enhanced
evaluation of wetland surface water
quality. Journal of
Computer Applications in
Technology, 44, 235-240.

Wenlan Yang, Bolin Fu, Sunzhe Lij,
Zhinan Lao, Tengfang Deng, Wen He,
Hongchang He, Zhikun Chen.(2023).
Monitoring multi-water quality of
internationally important karst
wetland through deep learning,
multi-sensor and multi-platform

International


https://www.researchgate.net/publication/275026706_WATER_QUALITY_LEVEL_IN_STORMWATER_RUNOFF_THROUGH_CONSTRUCTED_WETLAND_UNDER_TROPICAL_CLIMATE
https://www.researchgate.net/publication/275026706_WATER_QUALITY_LEVEL_IN_STORMWATER_RUNOFF_THROUGH_CONSTRUCTED_WETLAND_UNDER_TROPICAL_CLIMATE
https://www.researchgate.net/publication/275026706_WATER_QUALITY_LEVEL_IN_STORMWATER_RUNOFF_THROUGH_CONSTRUCTED_WETLAND_UNDER_TROPICAL_CLIMATE
https://www.researchgate.net/publication/275026706_WATER_QUALITY_LEVEL_IN_STORMWATER_RUNOFF_THROUGH_CONSTRUCTED_WETLAND_UNDER_TROPICAL_CLIMATE
https://sswm.info/sites/default/files/reference_attachments/KADLEC%20WALLACE%202009%20Treatment%20Wetlands%202nd%20Edition_0.pdf
https://sswm.info/sites/default/files/reference_attachments/KADLEC%20WALLACE%202009%20Treatment%20Wetlands%202nd%20Edition_0.pdf
https://sswm.info/sites/default/files/reference_attachments/KADLEC%20WALLACE%202009%20Treatment%20Wetlands%202nd%20Edition_0.pdf
https://www.jstatsoft.org/article/view/v028i05
https://www.jstatsoft.org/article/view/v028i05
https://www.jstatsoft.org/article/view/v028i05
https://www.jstatsoft.org/article/view/v028i05
https://www.jstatsoft.org/article/view/v028i05
https://www.jstatsoft.org/article/view/v028i05
https://www.amazon.de/Multivariate-Statistical-Methods-Primer-Third/dp/1584884142
https://www.amazon.de/Multivariate-Statistical-Methods-Primer-Third/dp/1584884142
https://www.amazon.de/Multivariate-Statistical-Methods-Primer-Third/dp/1584884142
https://books.google.com/books/about/Chemometrics.html?id=G8JMac7OCtAC
https://books.google.com/books/about/Chemometrics.html?id=G8JMac7OCtAC
https://books.google.com/books/about/Chemometrics.html?id=G8JMac7OCtAC
https://books.google.com/books/about/Chemometrics.html?id=G8JMac7OCtAC
https://pubmed.ncbi.nlm.nih.gov/25325539/
https://pubmed.ncbi.nlm.nih.gov/25325539/
https://pubmed.ncbi.nlm.nih.gov/25325539/
https://pubmed.ncbi.nlm.nih.gov/25325539/
https://pubmed.ncbi.nlm.nih.gov/25325539/
https://pubmed.ncbi.nlm.nih.gov/25325539/
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2020GL089552
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2020GL089552
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2020GL089552
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2020GL089552
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2020GL089552
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2020GL089552
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2020GL089552
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2020GL089552
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1752-1688.2000.tb04273.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1752-1688.2000.tb04273.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1752-1688.2000.tb04273.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1752-1688.2000.tb04273.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1752-1688.2000.tb04273.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1752-1688.2000.tb04273.x
https://www.researchgate.net/publication/337718495_Spatio-temporal_pattern_of_water_quality_in_the_Saigon-Dong_Nai_river_system_due_to_waste_water_pollution_sources
https://www.researchgate.net/publication/337718495_Spatio-temporal_pattern_of_water_quality_in_the_Saigon-Dong_Nai_river_system_due_to_waste_water_pollution_sources
https://www.researchgate.net/publication/337718495_Spatio-temporal_pattern_of_water_quality_in_the_Saigon-Dong_Nai_river_system_due_to_waste_water_pollution_sources
https://www.researchgate.net/publication/337718495_Spatio-temporal_pattern_of_water_quality_in_the_Saigon-Dong_Nai_river_system_due_to_waste_water_pollution_sources
https://www.researchgate.net/publication/337718495_Spatio-temporal_pattern_of_water_quality_in_the_Saigon-Dong_Nai_river_system_due_to_waste_water_pollution_sources
https://www.researchgate.net/publication/337718495_Spatio-temporal_pattern_of_water_quality_in_the_Saigon-Dong_Nai_river_system_due_to_waste_water_pollution_sources
https://www.researchgate.net/publication/337718495_Spatio-temporal_pattern_of_water_quality_in_the_Saigon-Dong_Nai_river_system_due_to_waste_water_pollution_sources
https://www.researchgate.net/publication/337718495_Spatio-temporal_pattern_of_water_quality_in_the_Saigon-Dong_Nai_river_system_due_to_waste_water_pollution_sources
https://www.researchgate.net/publication/328450958_Assessment_of_Surface_water_quality_in_Gharehsou_watershed_using_Schuler_and_Wilcox_diagram
https://www.researchgate.net/publication/328450958_Assessment_of_Surface_water_quality_in_Gharehsou_watershed_using_Schuler_and_Wilcox_diagram
https://www.researchgate.net/publication/328450958_Assessment_of_Surface_water_quality_in_Gharehsou_watershed_using_Schuler_and_Wilcox_diagram
https://www.researchgate.net/publication/328450958_Assessment_of_Surface_water_quality_in_Gharehsou_watershed_using_Schuler_and_Wilcox_diagram
https://www.researchgate.net/publication/328450958_Assessment_of_Surface_water_quality_in_Gharehsou_watershed_using_Schuler_and_Wilcox_diagram
https://www.researchgate.net/publication/328450958_Assessment_of_Surface_water_quality_in_Gharehsou_watershed_using_Schuler_and_Wilcox_diagram
https://www.researchgate.net/publication/328450958_Assessment_of_Surface_water_quality_in_Gharehsou_watershed_using_Schuler_and_Wilcox_diagram
https://pubmed.ncbi.nlm.nih.gov/32808123/
https://pubmed.ncbi.nlm.nih.gov/32808123/
https://pubmed.ncbi.nlm.nih.gov/32808123/
https://pubmed.ncbi.nlm.nih.gov/32808123/
https://pubmed.ncbi.nlm.nih.gov/32808123/
https://pubmed.ncbi.nlm.nih.gov/32808123/
https://pubmed.ncbi.nlm.nih.gov/32808123/
https://pubmed.ncbi.nlm.nih.gov/32808123/
https://pubmed.ncbi.nlm.nih.gov/20056527/
https://pubmed.ncbi.nlm.nih.gov/20056527/
https://pubmed.ncbi.nlm.nih.gov/20056527/
https://pubmed.ncbi.nlm.nih.gov/20056527/
https://pubmed.ncbi.nlm.nih.gov/20056527/
https://pubmed.ncbi.nlm.nih.gov/20056527/
https://pubmed.ncbi.nlm.nih.gov/20056527/
https://pubmed.ncbi.nlm.nih.gov/20056527/
https://www.mdpi.com/2073-4441/10/3/287
https://www.mdpi.com/2073-4441/10/3/287
https://www.mdpi.com/2073-4441/10/3/287
https://www.mdpi.com/2073-4441/10/3/287
https://www.mdpi.com/2073-4441/10/3/287
https://www.researchgate.net/publication/6717563_Removal_of_Nutrients_in_Various_Types_of_Constructed_Wetlands
https://www.researchgate.net/publication/6717563_Removal_of_Nutrients_in_Various_Types_of_Constructed_Wetlands
https://www.researchgate.net/publication/6717563_Removal_of_Nutrients_in_Various_Types_of_Constructed_Wetlands
https://www.researchgate.net/publication/6717563_Removal_of_Nutrients_in_Various_Types_of_Constructed_Wetlands
https://www.researchgate.net/publication/262281168_Fuzzy_Neural_Networks_enhanced_evaluation_of_wetland_surface_water_quality
https://www.researchgate.net/publication/262281168_Fuzzy_Neural_Networks_enhanced_evaluation_of_wetland_surface_water_quality
https://www.researchgate.net/publication/262281168_Fuzzy_Neural_Networks_enhanced_evaluation_of_wetland_surface_water_quality
https://www.researchgate.net/publication/262281168_Fuzzy_Neural_Networks_enhanced_evaluation_of_wetland_surface_water_quality
https://www.researchgate.net/publication/262281168_Fuzzy_Neural_Networks_enhanced_evaluation_of_wetland_surface_water_quality
https://www.researchgate.net/publication/262281168_Fuzzy_Neural_Networks_enhanced_evaluation_of_wetland_surface_water_quality
https://ui.adsabs.harvard.edu/abs/2023EcInd.15410755Y/abstract
https://ui.adsabs.harvard.edu/abs/2023EcInd.15410755Y/abstract
https://ui.adsabs.harvard.edu/abs/2023EcInd.15410755Y/abstract
https://ui.adsabs.harvard.edu/abs/2023EcInd.15410755Y/abstract
https://ui.adsabs.harvard.edu/abs/2023EcInd.15410755Y/abstract
https://ui.adsabs.harvard.edu/abs/2023EcInd.15410755Y/abstract
https://ui.adsabs.harvard.edu/abs/2023EcInd.15410755Y/abstract

u‘)&oh 9 ‘559‘3

remote sensing images: A case study
of Guilin, China. Ecological
Indicators,Volume 154, October
2023,110755.

37. Wold, H. (1985). Partial least
squares. In S. Kotz & N. L. Johnson
(Eds.), ncyclopedia of Statistical
Sciences (Vol. 6, pp. 581-591). Wiley.

38. Zakaria, N. A.,, A. Ab Ghani & K. R.
Ayub. 2007. Efficiency of Ecological
Pond for Stormwater Pollutants
Removal. In 9th Symposium of the
Malaysian  Society of Applied
Biology: Exploring The Science of
Life As a Catalyst for Technological
Advancement, 0143-0150. Bayview
Georgetown, Penang.

39. Zhang, Liy, J.,, D, Tang, Q. Xu, H,
Huang, S., Shang, D., & Liu, R. (2021).
Water quality assessment and
source identification of the Shuangji
River (China) using multivariate
statistical methods. PloS One, 16(1),
e0245525.

Fo-o¥ :(11) YA 1 £+ £ .l ailio owiign owidos — cols dolibad


https://ui.adsabs.harvard.edu/abs/2023EcInd.15410755Y/abstract
https://ui.adsabs.harvard.edu/abs/2023EcInd.15410755Y/abstract
https://ui.adsabs.harvard.edu/abs/2023EcInd.15410755Y/abstract
https://ui.adsabs.harvard.edu/abs/2023EcInd.15410755Y/abstract
https://www.scirp.org/reference/referencespapers?referenceid=1960136
https://www.scirp.org/reference/referencespapers?referenceid=1960136
https://www.scirp.org/reference/referencespapers?referenceid=1960136
https://www.scirp.org/reference/referencespapers?referenceid=1960136
https://www.academia.edu/1315375/Efficiency_of_Ecological_Pond_for_Stormwater_Pollutants_Removal
https://www.academia.edu/1315375/Efficiency_of_Ecological_Pond_for_Stormwater_Pollutants_Removal
https://www.academia.edu/1315375/Efficiency_of_Ecological_Pond_for_Stormwater_Pollutants_Removal
https://www.academia.edu/1315375/Efficiency_of_Ecological_Pond_for_Stormwater_Pollutants_Removal
https://www.academia.edu/1315375/Efficiency_of_Ecological_Pond_for_Stormwater_Pollutants_Removal
https://www.academia.edu/1315375/Efficiency_of_Ecological_Pond_for_Stormwater_Pollutants_Removal
https://www.academia.edu/1315375/Efficiency_of_Ecological_Pond_for_Stormwater_Pollutants_Removal
https://www.academia.edu/1315375/Efficiency_of_Ecological_Pond_for_Stormwater_Pollutants_Removal
https://www.academia.edu/1315375/Efficiency_of_Ecological_Pond_for_Stormwater_Pollutants_Removal
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0245525
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0245525
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0245525
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0245525
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0245525
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0245525
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0245525

