[ Downloaded from ijhe.tums.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.20082029.1392.6.3.2.2 ]

ﬂ}k&ﬁduw‘@}u»@
Ol Jame Clildg ke el

YAF BTV Sl WY 5ol o s ol 0t o5

S Al b pea Jbe Sl esliinl b e il &S b el )b (F p e
X ug".'.ﬁ"‘ B e )
(eLﬁJlA; Gwo P 9 Q‘,@S b‘gﬁ-l:—j- A5, u.?ulh.o aalais)

T AU Ol T o5l sl LoeS T IS Lol 15l pem

QN/AVAA 5y AV F/V e sl s

e A~

e bla 5 U oo 1 Syl clo 5 T o sl 4 Conio 5 (555 L0S ¢ ekeali] T ol wilin (5 e L il 1 5 diva
A Sl kT eost 5 e el A (535 S DUl i i 35 G ol e b it e DL 3 5 A e
P e i (o e it S S il Jho OO ] Gl ] 03 3,8 5 Ay e b il 5, O sk o
b olile S )5 5 O gl sl 6 (el il G 5 (ST ol o ploms Dlslr JS) T S sl 2oL
ool 6k olizal Lo YF gLl oy 93

e St b oS s Lot (sl S (il 5 Lo JUSK o lalid 5o (s (VL Ol Sl esli sl b poblom ol 53 ity 0 55
F e et A o b5 3815 ol s g 3 g g e Sk Ulo )5S e sla g, O S (sla el et (S
ot o Sile o sy o(NS) GOl =50 LIS o o1) (Siceads g o (bl (loslonn v si Uo 93 ol L)l b S 4ol
by plbil (MAE) > lle 5 oSl 5 (RMSE)

SAR oyl pmasii 55 Yo b5 /3 (Vb Stats oy b S g e 4K g Jolo 45 50 ;;L.:;L;:;,;;/w/;,@u;;uag
e S gz 455l e 7 Jo ol (sl Olso 5 Yo 53 TDS 5 EC (sla jiol )l 55 00 53 iz 3l anlllas 5 g0 (sla oS o
P S pte (a2 4Sed e

bl g ek | 10155 oo L il gy O S (slom 2ol i oy 00 (Sompo e Ao SV LS 0 7 L 26 S et
28 olin] b b e RalS s Ll el I Olebl sam (sl rigeen o A ple Slagana

Colaa ‘S"l"“"' u.t.k?ws&yw&isd}lm QU.A\#JS&AL’ZJLA;‘,.&AJ.; &lsy, “:’|J43 :}ﬁ\? D) :64315 Q\fjb

K S

hossein_banejad@yahoo.com «lites b Je 5 o815 (¢3S 0aSils HLiils « S50 (6555 1 ghms ki ) —)

Oles bawe Jo g o201y O wdige 03,8 di)l wlid )8 lee (g gmtils =Y
Ol pl Olier OS5 Ol O K sy oKl Oldkas A5 ¢ ol 15T olKisls =¥


mailto:hossein_banejad@yahoo.com
https://dor.isc.ac/dor/20.1001.1.20082029.1392.6.3.2.2
https://ijhe.tums.ac.ir/article-1-5196-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.20082029.1392.6.3.2.2 ]

Musavi-Jahromi axles & ol o ol CuiS € by
(ANN) £ soms (e a2 nasi 53 (P) 5K
sl ECTDSSAR 45 sl byl (65l and ) 5
S e 3 Ly e sl 6 5 o)l 05,8 €lts sy,
YL LUl (Vo ea 5 Najah sls 2158 /4.
Sl S Sl et s s 55 1y e sl oS
EC luis 5,50 5 o5k (Johor river) ,a ;> aslsss,
s(Total Dissolved Solids) J;l>s olaul= S
Multi- .sls 51,5 ASG 5550 1) ad g ol 53 &oys0S
(A) 0,8 en 5 Olyaie -, .s.s Layer Perceptron
Slp S Ol ) Yt Oyt s S
sy ;3 DO ;BOD sla jaxls ol x5l ans
S 5 OLES gl 035 ealital Olas Kool e 65
S Sl et Lt (eSS 3 (2 gean (a1t W

By oS
S dde 53 Ul (0,8 s s Asadollahfardi
o—==5 3 |, Recurrent Neural Network 5 .ac
Glp B ailul 3 s el asbisy, Of aS Lasls
3ls 513 ey p3sse 0y cpl 53 TDS el,b 5,50
ol e gl i, 5 SO (wavelet) S50 5,55
wsh . Sl g L lan S 0T Lol el S ol
a5 Ol e 4 Jsls walsl LS8 3 5 IGTLI LISl
orliie el s 5T e (S 53 el LT 51 Ol
Sorse Jod 055 =S5 L Ok cal 5o (Vs s
K s s o L L (Wavelet Transform)
Wavelet) S jom oae aKd b s ol 4 il oS
e eyl Lasls &S 552 e slgi, (neural network
Jde cplaS ol ol s S5 sla e & ol 0S5 (8355
Sl i eas gl Sl el S
S g (s a5 3 )8 a3 0l plonsl Dl alor
bl OO Kes s Guang-ming asllas 4 Ol s
L (DongtingLake) K _xK 53 by adis 5 cotS
et G St 5 (Sorse bl (Al Jos Sl eslin
Ol Jool s s S o Lal k5o 55 53 (WNN) o g
Sl 4% 5 sl Ol ClS 055 53y 4 S b

YVA

o B ailBdg,) (A Gl (B (eSS

VRV

TN P W S S PR [P B Oy
ol combio ol s 3103 0,0 sl 5 ASles s 2
é:jijﬁy}w aﬁ}éj))usjt;%wﬁ\f}gu\
Lgl.ac,.:il;w Q)J'Jb'j) M_,S' Lol t—lf \_A‘Ul}.}))
S BB o a5 LB Jl 35 o 5 g3osS
@iS s glbts gy ales ‘J@uﬁ Sl Cx e g
Ll 5l ol 03 ) ST Gl e nl CdS S (5 4
(\)Cﬁw‘ wjf)“}.; LSJ? ojbl?:ﬁ .))).A

Sl gauaib 534S slasbas 5 s alax
QTJ) .5_5_>_5.ﬁ ('%,'J‘—“)‘J“a‘}d)j—“’ ‘6)))l_~15_}_]m)\
4>)>4ib4.b;)ﬁcl_g§4_&)jl.€.ﬁm‘jsw”ﬁ)g_,_.»\
S mdydsi 1 Of 36 5 oll i 51 o s
S aa Shee b (6555 3l o asde Sl
ool Jbae Ly a5 (Electrical Conductivity)
s (Sodium Absorption Ratio) wo e
Slypodd S5 a8 sla bl Coaal Cle s (V)i 0
CM‘ 6)}/...0 LAJ:.A‘)L. UJ"‘ é;c‘)‘.b\ 6)))[-..«5 tJ)L.é.G
a3l a5 5ol W o 3 L 5l el 5,65 o311
55 oo Ol o Sl R el (nl eesS G it
Jod 5l admne slghle Ol S Cy e e o
QUANYE, QUALYK,WASP, MIKEH\)
b dde cpl.cwl sl s 2 S HEC-0Q ;sWATEVAL
«(S5P500a slaesls dile (6oL $35,55 sl eyl sl
wﬁmJQSMOﬁ}M[}J})#f&Uﬂcwb‘ﬁ
Olas 54y 38 4 o lioma 0T (5 S o311 5 ol Sk LT
bl sbe o5 055 555 oS L (YY) ol (ol
«(Artificial intelligence) ¢ suas 35 a 4 lox
Artificial) ¢ gns eae gl &S Jio Sl eslin
by je Sldlas 53 gles 28 sba (neural networks
)tjsosm_w\gchumswéuﬂ\,g&pgg
g_)L%bJ‘\.Lv)l (ajf).b‘c)_}w JM“SU L_}"ﬁ_”JJ;JJL}"fJ

&wjajww”&diaﬁ)5@j)>au¢ba\

@ ﬂ_[/
1P ks /ogas o jlad /ouduid 033 %ﬁ J

Ulpl bazo Cublags ole ol Glidg fu ole swlibiad


https://dor.isc.ac/dor/20.1001.1.20082029.1392.6.3.2.2
https://ijhe.tums.ac.ir/article-1-5196-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.20082029.1392.6.3.2.2 ]

Oy Ko 9 315U s

S35 6 e oKl 53 0l 55 2l sl wilssy,
G SJA &_.)Tj.) ng.:.a‘}).,\:.h oli?.wq._‘).: AL;.;LAJSFAJ:?}

L by 93l

DY dlm Osfen e e S
(Multi-Layer Perceptron)

oo 555,52l il 3 S e sla 4Kt 5l lic
S s ilen Ly 8 Slles el 4y 100 5 05 O]
4 el ol gl alde s el i e
JSCis sl e b 055 i 514 8 S o S
SIS S a4 S T s s 6 S il
Y Se LY o O e 4SGE Lol d Joats
ol Ol s b o o s AN G s LT 300
crl o3l Al 3 g5 Olgy N pdir Wilg oY 5o
WY a0y 5o B3l 5l e 2505 Dbl has

ML o lts (s 2 e @ Ol

e Y
TSR
yip)
aipl 1 - 1
yp)
.‘%{ sip> | 2 - 2
s
b
-y Apr= | -
o
-
X
b ]
Py 0 F

Noorani .4 o3 S o) pl 55 Juslis Cor e VU
b s S psgie b ) Somge LT (MOLSen
Lsls BLEST 5 5 sl Olpdd el ok e sl —
£55 53 2 Ly o @olgin s oS 5> 0L T mls
b s bl cle 0 ) (SaL oy 5 e sl S
S 935,55 oY 5l Multi-scale) _ulis xSl
© (N0, s Chenard &S ess s 5ins s
s 4SS e 30 b S g e AL Je i
O gilwdde gl AR 5o 55515 ANN o sas
ool a5 s, (Malaprabha) Lgl )Vl asbss
S 1 S B Sosn (e S 48 L) S
)l ol Gas as e &I AR 5 ANN Jus 55 4
P .
oS 03 Y N O s (P gan (gae S e L
(TDS) Jshme sl J5' 45 (sbo by 53l e 5
(SAR) R e s (EC) G S e s

s ey

= atw

T

widpd

MLP ae &3 sl ) S5

2ol sl s A b Sl Y 3 05,5 e il Jled
39 g dpwloe

Q)

e}
Il
="
p———
=[]
5;
[y
o
L. —
[

® ﬂp
%g J 1PAP s /pgus o jlads /fuinid 0 g5

Ulpl bazo Cublsgy ole ozl Gudg fu ole swliad

yv4

Slo s olud (2 pean as oS g g andllas ol o
s Palani , (¥)_:,8» s Musavi-Jahromi
i 83 N SokS Bl osast 53 (V)OLSes

A Sl et L) g 2SI L Y
sl oS Cal Oy gm ol 4 a3 Sl O

.Jujw'(:g;aonﬁdj\ﬁu»@ﬁbwbdbjj_}duu}j


https://dor.isc.ac/dor/20.1001.1.20082029.1392.6.3.2.2
https://ijhe.tums.ac.ir/article-1-5196-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.20082029.1392.6.3.2.2 ]

Cals e 5 Cute S 53 8 33 o & e SIS S
Soryo ol 45 45 ol S g 5505 S (D Y IS 3L
S e 50 5l slee gamms .ol o5 e (Morlet) & 50
My Sa 5 Ly 63 IS 4y I G 055 o
Daughter) s sleSor yo Jid 51 emws G 055
s 5l sl 5 (855 sla, 55U L &S o ui(wavelet
L g ax o Lol L (Mother wavelet) sl o 5
ol iy L 1y s g0 S Ml ste o5 4 S
(Bler 50) ol a8 sl i, S w0 sl 0 ol
(Scale) lis sls ol b pwlcl 5 odal 542 5 40 o sline
(sle S 50) by 6 5 Sea (Translation) JUizl 5
s sl (gleSr o (5= ) Y K (V0L pbes 5L
blae Jasl ,gSBD 5 Ss s, psa oS das e 0L

el ale S ge 2 L

a=2, ly=0
I
0.5
Lo
—0.5
i = L8]} = R+
fagsd
a=1.b=5
1
a5 9
o
—0.5
L = L] = 1
Lol

o B ailBdg,) (A Gl (B (eSS

AN Gl b5 e semme O35 (5lw Jb Olgpe OF 3 oS
el S L

1
g=——"— v
1 +exp* ™

BPFCRIFLPYENC LSO ICRAPRCH AR SEINTRY
WIRPENPCITE I R SRR (L ) PNTCP e
(Back propagation) jLisl o 355l o) S L Y

A3 S eslasl o

S g o5 I
50l Bl cls 1l Ko S 2 g0 ol ol S S

e O L]
1
0.5
L]
—0.5
5 e =
CuiFly
a=0.4. b=0
1
L ]
L&}
=%
—1dn =% o % 10

C.JJ‘,A »S.?}a ZYJ‘J

sla s @l gla T3 R S o3 A C‘-’%‘ s
Slas a8 J= 5 den (Sso,la) v senS 5 oon s

59 Ot (el bt G s S 5 s S 8

YA«

S Jods
STl G olge 4 AA Dl 5s 5L ) Som e LS
s Cixs e gl bas al s e WS

@ ﬂ_[/
1P ks /ogas o jlad /ouduid 033 %ﬁ J

Ulpl bazo Cublags ole ol Glidg fu ole swlibiad


https://dor.isc.ac/dor/20.1001.1.20082029.1392.6.3.2.2
https://ijhe.tums.ac.ir/article-1-5196-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.20082029.1392.6.3.2.2 ]

Oy Ko 9 315U s

A di slie Gl S i gy pl
Soib 5 st b () ol S e Kl s LS 5
J.ujdc Cewd @
Mmdm\jésﬁ%ﬂ%ﬁmb)a>' Y
5 S e S35 S Cal 55105 5 e e 5 6 il
S 5 L andlae 533l 45 psle S 5o 6551 210 1
(s s Sla aS b i L S e LS (6,58
ARl 8 s phe Lty Sorse e S el 0 S
S A e 4 iy eae Gl S 6l el
uﬁ‘?é‘)‘)ﬂ&&w\w‘c\ﬂékﬁc\j
3 Frean a4 gl e 5 5,500
el Dl 1y S S odzmen il 5 (S5 B

doe (2l 3,0 sl

SINS) CalSSl - 25 L1 oo () Sied o,
:(02)s S eslisel (MAE) e 3llas )6 - .Sl

LS p a7 go o IS Sl yon LS 48 s
o3 o Oy ool g 53 (83 85 Ol
Glassazme 4 | ol S oS Cil (6 Shae S s
S XS o Lo el Sl ke gl S e L5 |
FE S Jo ks Oles el Pl Sl S e S
S o w2l S Sl sl A S oS b 0les s
Lo S s e L) p iS5l s Sl s b il
Lzes S 5o 5o ole s B e 5o 2L (Sho
Sorgn s BBl G e b S e i

b g5 Do o (i) ol
.ol (Complex Conjugate) Lo 7 5350 5 20 o5

Wr@by= [ fOR@Osdt )
1 —a

== \i

h(t)a,5 1';E.'l(r 5 ] ()

. ©)

L
MAE ==Y, -0 ®
=1

W.Mo:@\cw\eub;yo})O\J@J}ﬁb
sl 6l (WY AYYA) Jw VA & bg e slaesls
de_}bQé}})}QQW\.&JJg}‘J_EOJu:_w‘J‘)H
S LG Gl S g a5 e rae S
el b o e (S S s L TDS

® ﬂp
%ﬁ J 1PAP s /pgus o jlads /fuinid 0 g5

Ulpl bazo Cublsgy ole ozl Gudg fu ole swliad

i '&'rp.: - O:):

YAN

Ng=1 — Er—l: 1{8: — }Ipl:} *)
N E:ML:1{'£’} - 5]

slie s ©0:0: ,0,0; Yo Vot 1, ol s
e e old (6 S o3Il slie (Jde Lo 55 0l 4ol
D35 oS el Slaltie sl SOl Nl :Ss
SNrans o ;5 033 30 5 MAE s RMSE) Ut 5.0
LB cds Sl (NS) CalsSv— 25 LblS ey 5 (@)
35 el O (55 SOe 5 Jae I 5

G395 SN

S sl bl (slwdie b a3 (0l 5o
S ealss 5 Sy, s olKansl slaesls 5 SAREC,TDS
slhalbsgya by oS S 4 S IWWAT LY J 3


https://dor.isc.ac/dor/20.1001.1.20082029.1392.6.3.2.2
https://ijhe.tums.ac.ir/article-1-5196-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.20082029.1392.6.3.2.2 ]

e B aidg, AS (G plel)ly (S (eSS

Ol sl ailssg, Of LAS sla e g bl Slasein N Jyde

P RHEW PP oSNl ady aweS a1 ol AS sla gl

£Y/00 AV £ A4 mg/L Jsle Olbal S l0ie
/49 Yatd VY Y - A P S
2201 YAV/+$ Al Yag ms/cm S sl
Y WAL /4 AN mEq/L R

/0 AVAN \Ad VYO mEq/L S

/%Y \Ax Y/ov Y mEq/L (e

A oYf VA Y mEq/L s

. /0F Y/VY AR AAIN mEq/L ol S 2

WATe /08 \/AS oY mEg/L Sl s

Viny Y/VO AY % = Al

Ll S w08 ailiag, O S gla e o bl Slasia Y Jyus

5 il 3l il oSl ate LiyaS Ay ol AS sla sl

- YIEN v WY mg/L Jsle Sllalr IS 0k
A o/YT¥ «/VA o/ = e e s
ov/or YEO/VY £Y0 YYA ms/cm S sl
Y Vs +/3A i mEq/L (s

/f0 Yy \kg A mEq/L P

YN /a8 Y/0 Y mEq/L B

AN AR A Y mEq/L <

\Va%z Y/ v \/¥ mEq/L ol S o

T LA AL /A mEq/L <y

/OY VIVE AI¥O Y/A - PEIR

Lz S bl last 5w ST Sl bzl
andllas 35 40 ailae
syl dlsay,

A Slamhe 4 0L A Uy 2l ol s>
b2 YEIOT LY Y0 3o b0V TV oYY
o Caas 3l b3 ol 3l Can s VY kmT 5 b
ab g G5 et S Sl S ol ad i w0
S 3l Sl 0l a2 4 g e SIOY
Rl s 238 o 2 5doms O s 035 4 o f g

YAY

Clﬁ;&uduq\h\mwﬁ;uﬂw@)@p
e Gl S8 I B s 2Ll 3 e 4 O sline
Lb}j@_wdjﬁjij\ijgamdqy&uc;ﬂ.bﬁ
éuo;ﬁbuﬂcij\m b‘j)u{l)\éb‘}_.ﬁb;dcbu.ﬁu‘
SERQRDNCIIIRNUELR 5 EARNS (NANS 1 | RECWR PR OB P
éL&o;J\Mn)ﬁj?&Lﬁoﬁb‘MmL_.)U)w‘
L'J.iL@.;jJ.Zc:j«.sjjluﬂ.,\;-c@\)}d‘wb‘ﬂ.w\ébj))

® ﬂﬂ%
PP Sl /gun 0o /miiuds 693 %9 J


https://dor.isc.ac/dor/20.1001.1.20082029.1392.6.3.2.2
https://ijhe.tums.ac.ir/article-1-5196-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.20082029.1392.6.3.2.2 ]

Oy Ko 9 315U s

PO PURCEICI TS S ) o AL S O A o e RO
st P KM s @l il Sl s el
s 4 o o g b b ol e ol S
Slesgy el S0 KM s 5 a8 alag oL > 5,5
Rl 3k o s B 0T e b Gl ar s 5 550 5,
Dl s sy 5035 spe sliile S g s 5l abes sy,
oy S5 355 5 305 o DlulalS Wlia s 4
ool s B il sla g 8 51 S e JSiS
gl il oLiile S Ol g (53,5500 5 55 3550 O
33 08 5 SIS mo (abiss §p—d sla sV
Gl p ol 6lis g, opl syl elile S e st
Ol s, CadS 3 Cgr ed a4 Lol 0T S

il ol 5 3

-----

0as1 0z 2 A
- — S ecimal Degreas

Sy Jbed L, L OLE G Jled 5o wba
bty Ol o Ol A b ps 4y 5 axdls 0L 3,3
S Lo g S5 08 ot Ol i s 2
Cods 3 $5sWS pees T ha el O s B
O35 S 5 Sla S Lo 5 led o bl |y sl
05 5 e sl OB S adle 53 AL <8
3 SS a8 ol 5lssls e Bl a1 en gds sl
s 53 $3u0LiS slp 3 e O el sdee b
33l bt s OF Sk g I (ol 0L sl
OV el Sldsa 5 otes Sy e 5 Sudl e o5l
o p 6By,

o dsb sl S Ol 53 Bl s B Gy

elilar (o e s IVOYY YT LESO YYIYY L e

S o33 5 Sy ol gl b g ¥ S

Y 5 055 sl a2 Golers (il a3 Al oL
o 1 il 88 el S eslizal U s 655 iske
WY Sl 05 S oo sl Sl s el 35 4]
s (over-fitting) a3l i 5l S sl ) shae 0 Ol
$2505 Sl bl sldss prames ol el Sl LSS
4 s 5 NS B0 e Y e S Ol 50 s
2505 SIS Ll Sl e Sl gladis (5l
4 AY sl 48 sl OLES ab g e Slasls .23 S 1 3 s

® ﬂp
%g J 1PAP s /pgus o jlads /fuinid 0 g5

Ulpl bazo Cublsgy ole ozl Gudg fu ole swliad

YAY

AL S
2
: | £
2
# a
¥ # ;
ezl » 4;,_”
&g ) 3
051 20 trepr esme o0y
e [ {10210 AT T
.
a8l
-

S sl b e s i a aallas ) o
s gmas S Jde 55 amwslis & TDSEC.SAR
s S Jde 3 Al s 5 S g s 4SS
sl st TDSECSAR el )l a8 &l 5 o gouas
Uil Slaskae & a5 U e 5 Llodd lasT cilis
5ol sl ey 53 e 1 a8 (hils (la s sl (Jos
Wi 48 6 L 0ler il Ol aig Skl Ol s 0


https://dor.isc.ac/dor/20.1001.1.20082029.1392.6.3.2.2
https://ijhe.tums.ac.ir/article-1-5196-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.20082029.1392.6.3.2.2 ]

o Jke 3l andlas 3, 50 (sla oKl (gl bl G 5
iy ge sla bl e e dy o Tslite Sorsa as
5 et Jde s (9355 sloa bl oS 5 A esli
Yol 5o 50 e a5 Jde gl g3, Jles
5 S ealial s pe bl av (sl e Sl 5 b
aseio ot 5 e 09030 Sl 50 e Y gla 0 5 sl
Sl e Sorse b (S e~ eas 4SS 53 0 S
o s el ) et Jlasl b o 3 S
DS 5s3 Ve e 5 s 8 ol sl ol ol 5
L S o s dio s b o Dllone 4S5 S 2]
ol b 5 s S el Matlab J;51p 5 5l eslie
wolie s Sde oo 55 S o Fosled dsdar o
@) gl e a5 65y, 53 8 oL, T RMSEMAE
50, 35 2 wlis s, TDS al )l gl ool odis S
VA e S Jde 55T laie b 5 as oliibe S e 3
A48 5 /A L oy S ge — e Jde (1 5 +/A9A
s e 4 Je 5o o 5w BC il 6l s
GIAV Ll S ge = amae Jds gl 5 +/44F /YA
s e 53 e 5 4 SAR )l (sl iomen 1447
s e Sl 5 /08N /880 L il o s as

A ol +/488 /8 Ll S e

o B ailBdg,) (A Gl (B (eSS

ba bl oludie gl i 5w e N 03 055V
el s eslinad LB ag ol Olse o SAR 5, TDSEC
olie 3 a s sl i3l L aS el S3 LB s
3 My (e i S5 Shes (B 5

sloa hags ades Sl ss s abe g5 L
Olslas il s 0l s2e (7) 5, Ken sMusavi -Jahromi
TDS, Ca*, Mg*, Na’, HCO7, pH, SO} sl sl b
el s o a5 AS sla bl gsledae ;s EC,SAR
Cilss (sla oS 7 1l o3l 1 s ol (G
A3 S s p e aSid pla 93505 Olgie w0 b el aes
Jelo 5 5 350 site ps 55 (6 S0 gls el 4 S
omb Stmer SU 5 ol SIUT 51 w5 s S 515
s S 3 Shas Sl ol bl Lud G Lyl
oo 5o Sl s) 50 (A4S o mably iluand )3 (o 5ias
&b s se Jladl @\):@gd.u ol cal s Sl Y
WY gl s ot USG5 soas Y Gl JE
a8 55 1SS s Ve L s A peS e b i
b 8l ey QnetYe e lsile 5l eslinad b 5 A2
33 2l sSke b aw ar RMSEMAE sl
5ok S e oLl S pn 35 01,65 25 2wl
Sl ol oS ¥ J gl s

TDS.EC,SAR Sl el (silwand 55 o fan mas S ap sl e 51 el @l:.i RS PRES

SAR EC TDS Ol S sle sl
V- 0-4-) V-1r-) s $4S S5 skl
Lt sl Uast L2l g Uast L2l ey il 255
SRpR e SRR SRpR o (S ea) Uil
o/ o/ o/ (D50l b e
Yo Youo Yaoves Silesl s sl
s 29l o3 357 e 337 “bray) el
+/A4A /A0 +/49¥ VAS +/49A V4 r
VAY CNOY VYA /54 VA g NS
ey V49 0¥/0) Y¥/4y A¥O V\E/es RMSE
o/ o/ 4/40 VANY V/Of Y /AY MAE
» ot s s B 9 <A W


https://dor.isc.ac/dor/20.1001.1.20082029.1392.6.3.2.2
https://ijhe.tums.ac.ir/article-1-5196-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.20082029.1392.6.3.2.2 ]

Oy Ko 9 315U s

TDSECSAR (sl ully (53l e 53 S go 2 4ty 5o Jobe 31 Jolo gl ¥ gt

SAR EC TDS o S sl ml,l
TDS, pH, Na, HCO; S0O4,Mg,Ca,SAR,pH EC,SAR,pH,S0O,,Ca,Mg,Na Jde slagass
o 257l o 257l e 257 Gleay, el
+/444 +/44 +/A48 /AN +/444 VAN r
AT Y ATV VEQ A¥S SYE NS
JYE e v5/5Y V45 ¥ VIAD Yo/88 RMSE
et o v/ 0 VO/5Y \/$0 Y1/0) MAE

%J@J\J_EAJOMMMQJJQ-L?QBJJJ

o hﬂjjozjw&ﬂsuagj 3403 J»‘YL’ L.,JZJJQ..M
S b 53l (eob akobbsdSesls 55l b 5l adslas

J{Lﬁjﬁo.k_nivabjwﬂ:ux&)ﬂ—wa&w)b
él}-«li_uwu.i‘da_w\&ba.k_&oz\b&)\fla}t;))
sl 3ol (S ge = e a5 235 055 YL

Sor go s Jho 4S5, S (6 8w Olgie b IS )
SRMSE 5ts 035 b 5T (VL Sltis a5 L
oéﬁ)b)fﬁ J‘YL: &LBD)‘¢M&Z4AWMAE

S Sl J= 5 pliaales S ol (6 5 535 s
e 233 030 YL 50 OV)01Les 5 Krishna cldlas
(ANN) ze i s WNN) > s e

Lles S ASE albisy, ol 6l

600 -
500 -
400 -
300 -+
200 -

100

0 T T T

S e 35 Shes L3I BY o)l la IS5 s
FL A b Gl S g s 4SS 5 (e ae
sy b Sl 5 el s eols L TDS,EC.SAR
o) ANN Jis 55 51 Jools e (sla 6313 (63 5as
bl s OF bl 5 goms 5 (0 Can3) WNN 5 (il
o Sldie s yls sad 51 G gl il (5, S 65l
YU S asiin bl S5l doles 5 () S
0351 S35 e kins DL (1) (Sirad g 2 e 0335
Asles ol 0dd sdaliin y3lie 45 0l 63 prases s3lia
y=a dslee &) o a sla g ad a6l paS et A5l
\JISSVSP ISR RE V. REGSVY INGIEIN N W W IR D € 3§
3 Ses oias OLES 3L a3 ) L (5 28 alols 5 S Jo
SAR 3 TDS (sl il ez 55 .ol ab g Jie 2

R*=0.753 *
y =1.0352x - 1.6442

(mmohs/cm) suis Sus s EC

0 50 100 150

200

250 300 350 400 450

(mmohs/cm) suis s 5 o3l EC

® ﬂp
%ﬁ J 1PAP s /pgus o jlads /fuinid 0 g5

Ulpl bazo Cublsgy ole ozl Gudg fu ole swliad

YAO


https://dor.isc.ac/dor/20.1001.1.20082029.1392.6.3.2.2
https://ijhe.tums.ac.ir/article-1-5196-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.20082029.1392.6.3.2.2 ]

EC (mmohs/cm) suis (S i

EC (mmohs/cm) suis (g e

EC (mmohs/cm) suis s Liws

. 450

400
350
300
250
200
150
100

50

700

600

500

400

300

200

100

¢ 700

600

500

400

300

200

100

o B ailBdg,) (A Gl (B (eSS

<
y =0.9134x + 17.886
R2=0.8389
50 150 200 250 300 350 400 450
EC (mmohs/cm) suis (g yu5 o305
J}L.Aa e AS..J» (u.“) A.L:..a‘, “ Q‘J@' b}ﬁ\’_ 43\5)‘9) EC J:"‘)l:’. &"ML@.&} ‘;‘»'L:..ul;u @L‘.’J Ri JSJ
S g0 e ()
y =0.9027x + 47.008 <
R?=0.9899
100 200 300 400 500 600 700
EC (mmohs/cm) suis (g 5 o310l
<
y =0.8977x + 42.208
R?=0.9929
100 200 300 400 500 600 700

EC (mmohs/cm) suis (g 5 o310l

S a8 (D) (P sman (mas S (A Aoy 4 olBb S g 0§ i3y, EC )l slaalis 5 Slubw mls 0 S

YAS

Ulpl bazo Cublags ole ol Glidg fu ole swlibiad


https://dor.isc.ac/dor/20.1001.1.20082029.1392.6.3.2.2
https://ijhe.tums.ac.ir/article-1-5196-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.20082029.1392.6.3.2.2 ]

Oy Ko 9 315U s

0.5
0.45
0.4
0.35
0.3
0.25
0.2
0.15
0.1
0.05

SAR o..\.w‘swv&»

0.5
0.45
0.4
0.35
0.3
0.25
0.2
0.15
0.1
0.05

SAR °""’“t5"‘"&“‘"

all
i y = 1.0028x + 0.0051
1 R? = 0.9172
§ »
i L g
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5
SAR ou 6); o3l
| <
1 y = 0.9461x + 0.0243 4
] R? = 0.9896
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5

SAR oui S5 o3l

S g s () (S gman omas oS () dhowy & O, 397> 6355, SAR 2l )l slaaliv 5 Slulbow el amlie £ S

0.5
0.45
0.4
0.35
0.3
0.25
0.2
0.15
0.1
0.05

SAR o..\.ws».uw

<l
1 y =1.0233x - 0.0132
R%=0.9966
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5

SAR oui ‘5).35 o3l

® ﬂp
%g J 1PAP s /pgus o jlads /fuinid 0 g5

Ol ! bamo Cuivlagy ale ozl s fy ole swliliad YAV


https://dor.isc.ac/dor/20.1001.1.20082029.1392.6.3.2.2
https://ijhe.tums.ac.ir/article-1-5196-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.20082029.1392.6.3.2.2 ]

SAR ooy (s s

0.5
0.45
0.4
0.35
0.3
0.25
0.2
0.15
0.1
0.05

y = 1.0043x - 0.0057
R?=0.9984

o B ailBdg,) (A Gl (B (eSS

0.05

0.1

0.15 0.2 0.25 0.3

SAR ou ‘5).;.5 o3l

0.35 0.4 0.45 0.5

S g0 a5 () 5 8 g g 4K () ahy oL S g 05 6y, SAR Sl Shalis y Slonlons gl aglls ¥ JS3

300
%)
o
= 250
2,) 200
13 150
2 100
=
D 50
£
0
300
A
= 250
},) 200
2. 100
=
g’ 50

y = 0.4695x + 120.87 4l
R2=0.6394
50 100 150 200 250 300 350
(Mg/lit) susis (g 5 o3Il TDS
<
y=0.3171x + 158.25 'S
2 _
R2=0.659 W
50 100 150 200 250 300 350

(mg/llt) W) 6)'.'.5 o3ladl TDS

S o s () St omas a5 (W) dowy 4 01,5 39,7 A5y, TDS ol slaalin 5 Slulee @\SJ anglie 1 A S

YAA

%ﬁ yﬁﬂ/
1#9p j,ggl#/rﬂgwalnﬂ/ruﬁu‘hd_;g)

Ulpl bazo Cublags ole ol Glidg fu ole swlibiad


https://dor.isc.ac/dor/20.1001.1.20082029.1392.6.3.2.2
https://ijhe.tums.ac.ir/article-1-5196-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.20082029.1392.6.3.2.2 ]

Oy Ko 9 315U s

450

400 y=1.0367x - 12.135

R?=0.9996
350

300
250
200
150
100

TDS (mg/llt) OO (S (g

50

0 100 200 300 400 500
TDS (M/lit) oo (g a5 o311

TDS (mg/lit) susis Sw i

450
400
350
300
250
200
150
100

50

y =0.9853x + 4.3878
R?=0.9971

0 100 200 300 400
TDS (mg/I|t) IR W) ‘5).;5 o3l

500

S sn s (D)g (Fsman omas 4SS () dhews 4 olSb S g 03 61255, TDS il glialin 5 Glalows mld alis A JSS

TDS el 53 4 Cod 1y (55 43 SAR el ) 5
S\ th}i_.:);g\j:?ﬁ\,@,,zyw\.;;AsthCj
03 e (Slaesls 5ol (6 Seilll glaesls o aoolis
b (Sorsn s 4K 5 (# s s 4D 93 0l d
3,5 bl cas o 0L TDS ECSAR sla el 3l (6 5
euJUmU)ﬂeK:M_ilJ;jAJJ}»):«S:bQ\_.i_}eJJﬁ@u
b Sorgommas die (g 2 2550 Dl 4 2 (rizma
G o S 3, Nas glyls 0l 4 5o (glaenls 31 eslana
0 b S e s JHe 35 () it e 4SS
il s 45 ool oy ol JES
JUSs o 2503 n S S50 ol e S 5
3l I U sl esls O Jde Ol raslw Cl}nlg
S gy o |y ($3lwdde 35 5 LS e ol 51
Aade Jull esime ae
OK:_M‘.:‘)JSARJLG‘)L{:A{Lﬁjﬁ(c_\')ejla_azdg—i
ol plosaiaS ol ng ol wltn gy Sy, andlls 3y 4e
Lo, WNN Jis ez gla osls 5ol (5,8 o510
Jde VL s eIV g5 ol Als (6 iy Skl
SANN Jue o oo 5 SAR byl e o WNN
33 G desle 3l el (6 S o3I alie a4 s
Sl dde g3 8 elish S 5 wo 5 Ol 5,2l wlbtsy,
.L:ﬁd\)ldjl@_g@bamb;yeﬁsubl:))

® ﬂp
%ﬁ J 1PAP s /pgus o jlads /fuinid 0 g5

Ulpl bazo Cublsgy ole ozl Gudg fu ole swliad

YAQ

Sl 5 o gean s Sd 93 S aalllas s
TDS,ECSAR Gsla by (pasis g (Srpe (oras
b oLl S e B 5 Ol s 2l glaiilay,
53 P pan s 4K .25 S 15 eslaul 55
s A 5 s 4 Ll e B L s Y e O e
b bl 438 Cgr ) e S Sl eslial b S s
olie aolie Lo 5 50 S0 gl el (e s
Jsde 53 el 03,3l LRMSEMAE (¢ bl sleasl i
25 (Ko g s A3 S 3 S S Ul pne ¥ 5T
il o3 s Sl 2 e el e 53 ) 6 e
03,5 a5 53 Sorgn Lokl 035 e edias DL alies
Sl e ldl Ol o 5 o 8 s 93 4 Sl (6
55 etalie Ol yis 558 B F gla IS5 5 5 5m 50 (slasls sl
Py S g e 8K 53 (Ko 5 polie S
A oddio3) oest psle 035 3 p SV a5 s
33 Koo odalive 55 Lajls ged 53 503 0l (6,5 o311 alis
led ol S el Sesls a5l bt 5l bLE alolb 4 S
Sy s 4o i 3 Shes 0 nd L o
Ot Al (iaman Dl (£ gume ea 4S04 S
@lo bl Ols (Sorgo omae S 5l ol gla (e
e ol 3 48 515 0Lt b % ol TDS,ECSAR
S sras 45— e TDS ECSAR is' i


https://dor.isc.ac/dor/20.1001.1.20082029.1392.6.3.2.2
https://ijhe.tums.ac.ir/article-1-5196-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.20082029.1392.6.3.2.2 ]

o B ailBdg,) (A Gl (B (eSS

350 -
(Qi]))
300 -
250 +

200 -

150 -

TDS(mg/L)

A WNN

100 -
cec9ee Observed

50 1 el ANN

O T T 1
0 10 20 30
(olo) ,_',l.o)’

450 (&)

400 - ) .

350 -
~3 300 -~
=
g0 250 - A
~ 200 -
)
= 150 -

100 -

A WNN

ees9+ Observed

0 T T 1
(cllole; 59 30

[ d
g

A WNN @

eee0++ Observed

el AN N

0.1 - 34

0 T T T 1
0 10 20 30 40

W1 (olo)pybo

355 SAR () BC () TDS (Cl) : (AS 5o byl ed (5, 805040 alia L WNN 5 ANN iy, 51 ol gl gl 1V e S5
.63}) AK:.....).‘ b}ﬁ-\?

%g y@/
l}‘“ﬂ‘j#l,_g/pgwal.mi'A/pﬁu‘i:a)sé

Y4 Ol gl o il Sgy ole ozl s fu ole swliliad


https://dor.isc.ac/dor/20.1001.1.20082029.1392.6.3.2.2
https://ijhe.tums.ac.ir/article-1-5196-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.20082029.1392.6.3.2.2 ]

Oy Ko 9 315U s

® ﬂp
%ﬁ J 1PAP s /pgus o jlads /fuinid 0 g5

Ulpl bazo Cublsgy ole ozl Gudg fu ole swliad

¥4

S Ao
w,a.c&.:_.ﬁdmjsuﬁ&agour@d\a_du@);
Al eSS Gl S e e 4SS (2 e
ﬁ}\bﬂ: _}—~"°J—; 9 J)ﬁlz 44'\?'.))) TDS,SAR,EC ;5"»15
5y5m 0k (5,8 031l gla enls bl 5 598 (sla e u
asdlls ol ol A S 513 ol 3550 e 5 SRl
M@);B&fw&aﬁ_iéwlw\ﬁg
565 o3l a Zlaml Y o s OF A4S slos 2l
A e s Sl s an e ol a8yl slayls
&MIJMQ@&.?)AMJJA4S;\>QLL@LG
(TDS.SAREC) U S (sls eyl o i 8l s
v Sy amat il oS il la, 5 6 YL 235 5
slaesls « WNN Joe i sl Jol>= slaosls 05 5
Sl oS L b S 525 ol (5,5 051
C,&L.}o.u LAJLQ‘_M: w‘ QMJJoJl_uMJM‘&}jA
33k S eae aSE Jde 0 Cad o goes (S5 0 3ol
%;ﬁhd.’w%éu)wb&ﬁggf\Jél\J.qlw)ﬁw|
J}‘Jﬁ‘t’.‘lsMﬁ)\}w@f@))d#))w‘)bw‘}
ool slaslns 3l pghe salial 5 oty Slalllae Sy o
ﬁ\)‘}ﬂl}é_ﬁ:u“)é P38 W r[;r_-‘ Sllze \Lﬁ; rl_>u|
S 5 SIS Ol AS Cands s S 53 ke
J:cbj'l_ws/ o3 3dwe Sl esle wl loly i Sb b s g, &.ﬂ‘
s Sl sl ge o andlas ol e o s (635, glaesls
S alin Gl sy gl Guies opl Slslgin dhe

g dal g

Slok 5 S
o e Dl b s b ol i |
St I 5l esli ol b Ls sy, S slon el
So el Al gy glllas adein) S go = ae sla S
el 8331 s It 5SS S e 3 5 Ol
g Sy Skt 5 S5y ke olK2ils s a8

] 0l ‘J"\ 9


https://dor.isc.ac/dor/20.1001.1.20082029.1392.6.3.2.2
https://ijhe.tums.ac.ir/article-1-5196-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.20082029.1392.6.3.2.2 ]

@L;o

1. Karami M, Kahsefipoor M, Mazed H, Foroghi H.
Karoon river water quality prediction using artificial
neural networks. Proceedings of 7th International
Seminar on River Engineering; Ahwaz; 2007 (in
Persian).

2. Alizadeh A. Principles of Applied Hydrology. 3th
ed. Mashhad: Astan Qods Razavi Publishing; 2001
(in Persian).

3. Noorani V, Salehi K. Modeling of rainfall - runoff
using fuzzy neural network and adaptive neural net-
works and fuzzy inference methods compare. Pros
ceedings of 4th National Congress on Civil Engi-
neering; Tehran; 2008 (in Persian).

4. Kuo Y-M, Liu C-W, Lin K-H. Evaluation of the
ability of an artificial neural network model to as-
sess the variation of groundwater quality in an area
of blackfoot disease in Taiwan. Water Research.
2004;38(1):148-58.

5. Kuo J-T, Hsieh M-H, Lung W-S, She N. Using arti-
ficial neural network for reservoir eutriphication pre-
diction. Ecological Modeling. 2007;200(1-2):171-
77.

6. Musavi-Jahromi SH, Golabi M. Application of ar-
tificial neural networks in the river water quality
modeling: Karoon river, Iran. Journal of Applied Sci-
ences. 2008;8:2324-28.

7. Najah A, Elshafie A, Karim OA, Jaffar O. Prediction
of Johor river water quality parameters using artifi-
cial neural networks. European Journal of Scientific

Y4y

o B ailBdg,) (A Gl (B (eSS

Research. 2009;28:422-35.

8. Olyaie E, Banejad H, Samadi MT, Rahmani AR,
Saghi MH. Performance evaluation of artificial neu-
ral networks for predicting rivers water quality indi-
ces (BOD and DO) in Hamadan Morad Beik river.
Journal of Soil and Water. 2010;3:199-210 (in Per-
sian).

9. Asadollahfardi A, Taklifi Gh, Ghanbari A. Applica-
tion of artificial neural network to predict TDS in
Talkheh Rud River. Journal of Irrigation and Drain-
age Engineering. 2012;138(4):363-70.

10. Palani S, Liong S-Y, Tkalich P. An ANN applicah
tion for water quality forecasting. Marine Pollution
Bulletin. 2008;56(9):1586-97.

11. Chenard J-F, Caissie D. Stream temperature mod-
elling using artificial neural networks: application on
Catamaran Brook, New Brunswick, Canada. Hydro-
logical Processes. 2008;22(17):3361-72.

12. Krishna B, Rao YRS, Nayak PC. Time series
modeling of river flow using wavelet neural net-
work. Journal of Water Resource and Protection.
2011;3:50-59.

13. Mahjobi H, Tajrishi M. Comparison of artificial
neural network algorithms and decision trees predict
changes in water salinity - case study: Karoon River.
Proceedings of 4th Conference and Exhibition on
Environmental Engineering; Tehran; 2010 (in Per-
sian).

14. Abghari H. Investigation of wavelet neural net-

@ ﬂ_[/
1P ks /ogas o jlad /ouduid 033 %ﬁ J

Ulpl bazo Cublags ole ol Glidg fu ole swlibiad


http://translate.googleusercontent.com/translate_c?hl=en&rurl=translate.google.com&sl=fa&tl=en&twu=1&u=http://www.civilica.com/Papers-IREC07.html&usg=ALkJrhgGc55BkpGopGlHPmt0qx43zHLLfA
http://translate.googleusercontent.com/translate_c?hl=en&rurl=translate.google.com&sl=fa&tl=en&twu=1&u=http://www.civilica.com/Papers-IREC07.html&usg=ALkJrhgGc55BkpGopGlHPmt0qx43zHLLfA
http://translate.googleusercontent.com/translate_c?hl=en&prev=/search%3Fq%3D\).%2B%25D9%2585%25D8%25AF%25D9%2584%2B%25D8%25B3%25D8%25A7%25D8%25B2%25D9%258A%2B%25D8%25A8%25D8%25A7%25D8%25B1%25D8%25B4-%25D8%25B1%25D9%2588%25D8%25A7%25D9%2586%25D8%25A7%25D8%25A8%2B%25D8%25A8%25D8%25A7%2B%25D8%25A7%25D8%25B3%25D8%25AA%25D9%2581%25D8%25A7%25D8%25AF%25D9%2587%2B%25D8%25A7%25D8%25B2%2B%25D8%25B1%25D9%2588%25D8%25B4%2B%25D8%25B4%25D8%25A8%25D9%2583%25D9%2587%2B%25D8%25B9%25D8%25B5%25D8%25A8%25D9%258A%2B%25D9%2581%25D8%25A7%25D8%25B2%25D9%258A%2B%25D8%25AA%25D8%25B7%25D8%25A8%25D9%258A%25D9%2582%25D9%258A%2B%25D9%2588%2B%25D9%2585%25D9%2582%25D8%25A7%25D9%258A%25D8%25B3%25D9%2587%2B%25D8%25A2%25D9%2586%2B%25D8%25A8%25D8%25A7%2B%25D8%25B1%25D9%2588%25D8%25B4%2B%25D9%2587%25D8%25A7%25D9%258A%2B%25D8%25B4%25D8%25A8%25D9%2583%25D9%2587%2B%25D8%25B9%25D8%25B5%25D8%25A8%25D9%258A%2B%25D8%25A7%25D8%25B3%25D8%25AA%25D9%2586%25D8%25AA%25D8%25A7%25D8%25AC%2B%25D9%2581%25D8%25A7%25D8%25B2%25D9%258A%26hl%3Den%26rlz%3D1C1_____enIR445IR445%26biw%3D1009%26bih%3D569%26prmd%3Dimvns&rurl=translate.google.com&sl=fa&twu=1&u=http://www.civilica.com/Papers-NCCE04.html&usg=ALkJrhgf7KWmPk648qQJ5aHmKrTAOOi06A
http://translate.googleusercontent.com/translate_c?hl=en&prev=/search%3Fq%3D\).%2B%25D9%2585%25D8%25AF%25D9%2584%2B%25D8%25B3%25D8%25A7%25D8%25B2%25D9%258A%2B%25D8%25A8%25D8%25A7%25D8%25B1%25D8%25B4-%25D8%25B1%25D9%2588%25D8%25A7%25D9%2586%25D8%25A7%25D8%25A8%2B%25D8%25A8%25D8%25A7%2B%25D8%25A7%25D8%25B3%25D8%25AA%25D9%2581%25D8%25A7%25D8%25AF%25D9%2587%2B%25D8%25A7%25D8%25B2%2B%25D8%25B1%25D9%2588%25D8%25B4%2B%25D8%25B4%25D8%25A8%25D9%2583%25D9%2587%2B%25D8%25B9%25D8%25B5%25D8%25A8%25D9%258A%2B%25D9%2581%25D8%25A7%25D8%25B2%25D9%258A%2B%25D8%25AA%25D8%25B7%25D8%25A8%25D9%258A%25D9%2582%25D9%258A%2B%25D9%2588%2B%25D9%2585%25D9%2582%25D8%25A7%25D9%258A%25D8%25B3%25D9%2587%2B%25D8%25A2%25D9%2586%2B%25D8%25A8%25D8%25A7%2B%25D8%25B1%25D9%2588%25D8%25B4%2B%25D9%2587%25D8%25A7%25D9%258A%2B%25D8%25B4%25D8%25A8%25D9%2583%25D9%2587%2B%25D8%25B9%25D8%25B5%25D8%25A8%25D9%258A%2B%25D8%25A7%25D8%25B3%25D8%25AA%25D9%2586%25D8%25AA%25D8%25A7%25D8%25AC%2B%25D9%2581%25D8%25A7%25D8%25B2%25D9%258A%26hl%3Den%26rlz%3D1C1_____enIR445IR445%26biw%3D1009%26bih%3D569%26prmd%3Dimvns&rurl=translate.google.com&sl=fa&twu=1&u=http://www.civilica.com/Papers-NCCE04.html&usg=ALkJrhgf7KWmPk648qQJ5aHmKrTAOOi06A
http://translate.googleusercontent.com/translate_c?hl=en&prev=/search%3Fq%3D\).%2B%25D9%2585%25D8%25AF%25D9%2584%2B%25D8%25B3%25D8%25A7%25D8%25B2%25D9%258A%2B%25D8%25A8%25D8%25A7%25D8%25B1%25D8%25B4-%25D8%25B1%25D9%2588%25D8%25A7%25D9%2586%25D8%25A7%25D8%25A8%2B%25D8%25A8%25D8%25A7%2B%25D8%25A7%25D8%25B3%25D8%25AA%25D9%2581%25D8%25A7%25D8%25AF%25D9%2587%2B%25D8%25A7%25D8%25B2%2B%25D8%25B1%25D9%2588%25D8%25B4%2B%25D8%25B4%25D8%25A8%25D9%2583%25D9%2587%2B%25D8%25B9%25D8%25B5%25D8%25A8%25D9%258A%2B%25D9%2581%25D8%25A7%25D8%25B2%25D9%258A%2B%25D8%25AA%25D8%25B7%25D8%25A8%25D9%258A%25D9%2582%25D9%258A%2B%25D9%2588%2B%25D9%2585%25D9%2582%25D8%25A7%25D9%258A%25D8%25B3%25D9%2587%2B%25D8%25A2%25D9%2586%2B%25D8%25A8%25D8%25A7%2B%25D8%25B1%25D9%2588%25D8%25B4%2B%25D9%2587%25D8%25A7%25D9%258A%2B%25D8%25B4%25D8%25A8%25D9%2583%25D9%2587%2B%25D8%25B9%25D8%25B5%25D8%25A8%25D9%258A%2B%25D8%25A7%25D8%25B3%25D8%25AA%25D9%2586%25D8%25AA%25D8%25A7%25D8%25AC%2B%25D9%2581%25D8%25A7%25D8%25B2%25D9%258A%26hl%3Den%26rlz%3D1C1_____enIR445IR445%26biw%3D1009%26bih%3D569%26prmd%3Dimvns&rurl=translate.google.com&sl=fa&twu=1&u=http://www.civilica.com/Papers-NCCE04.html&usg=ALkJrhgf7KWmPk648qQJ5aHmKrTAOOi06A
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DLiong,%2520Shie-Yui%26authorID%3D7004569396%26md5%3D4bfe47bc04e0e0a7c0273a33aee32871&_acct=C000058728&_version=1&_userid=2761157&md5=6dfe1ceea46380074f32446711accf02
http://www.sciencedirect.com/science/journal/0025326X
http://www.sciencedirect.com/science/journal/0025326X
https://dor.isc.ac/dor/20.1001.1.20082029.1392.6.3.2.2
https://ijhe.tums.ac.ir/article-1-5196-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.20082029.1392.6.3.2.2 ]

Oy Ko 9 315U s

works and auto-regressive models to intelligent pre-
diction of monthly river [dissertation]. Tehran: Uni-
versity of Tehran; 2008 (in Persian).

15. Chen JC, Chang NB, Shiech WK. Assessing waste-
water reclamation potential by neural network mod-
el. Engineering Application of Artifical Intelligence.
2003;16(2):149-57.

16. Guang-ming Z, Hong-wei L, Xiang-can J, XU M.
Assessment of the water quality and nutrition of the
Dongting lake with wavelet neural network. Journal
of Hunan University. 2005;32:91-94.

17. Kashefiasl M, Zaeeimdar M. The necessity of man-
agement of Jajrood River quality. Journal of science
environment technology magazine.2009;41:119-30
(in Persian).

® ﬂp
%ﬁ J 1PAP s /pgus o jlads /fuinid 0 g5

Ulpl bazo Cublsgy ole ozl Gudg fu ole swliad

Y4y


https://dor.isc.ac/dor/20.1001.1.20082029.1392.6.3.2.2
https://ijhe.tums.ac.ir/article-1-5196-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.20082029.1392.6.3.2.2 ]

Iran. J. Health & Environ., 2013, Vol. 6, No. 3

Forecasting Some of the Qualitative Parameters of Rivers Using
Wavelet Artificial Neural Network Hybrid (W-ANN) Model
(Case of study: Jajroud River of Tehran and Gharaso River of
Kermanshah)

Banejad Hossein.!, Kamali Mahsa.', Amirmoradi Kimia.!, Olyaie Ehsan.
' Department of Water Engineering, Faculty of Agriculture, Bu-Ali Sina University, Hamedan, Iran

2Young Researchers Club, Hamedan Branch, Islamic Azad University, Hamedan, Iran

Received: 10 July 2012 ; Accepted: 9 October 2012

ABSTRACT

Background and Objectives: Rivers are the most important resources supplying drinking,
agricultural, and industrial water demand. Their quality fluctuates frequently due to crossing from
different regions and beds as well as their direct relationship with their peripheral environments.
Thus, it is essential to be considered the surveying and predicating changes in the water qualitative
parameters in a river. In this study, in order to estimate some of the qualitative parameters (Total
dissolved solids, electrical conductivity and sodium absorption rate) for Tehran Jajroud and
Kermanshah Gharasu rivers, we used wavelet-artificial neural network (W-ANN) hybrid model
during a statistical period of 24 years.

Material and Methods: We compared W-ANN model with ANN model in order to evaluate its
capability in detecting signals and separating error signals for estimating water quality parameters of
the abovementioned rivers. The evaluation of both models was performed by the statistical criteria
including correlation coefficient, the Nash-Sutcliffe model efficiency coefficient (NS), the root mean
square error (RMSE) and the mean absolute error (MAE).

Results: The results showed that the optimized W-ANN with correlation coefficient of 0.9 has high
capability to estimate SAR parameter in the stations studied. Moreover, we found that W-ANN had
less error and higher accuracy in the case of EC and TDS parameters rather than ANN model.
Conclusion: W-ANN proved high efficiency in forecasting of the water quality parameters of rivers,
therefore, it can be used for decision making and assurance of monitoring results and optimizing the
monitoring costs.

Key words: Jajroud River of Tehran, Gharaso River of Kermanshah Total Dissolved Solids, Wavelet
Artificial Neural Network, Sodium Absorption Rate, Electrical Conductivity,
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