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3 Deep neural networks
¢ Randome forest
7 Extreme gradient boosting (XGBoost)
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! Karun River

2 Empirical

3 Physics-based

4 Machine learning
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! Electrical conductivity

2 Part per million

3 Total dissolved solid

4 Least-squares estimation

IPw

i 4 aclae ool S Couels r“x-.’.)?ﬁ‘ 9 mas
SULL 5 0y T slaalssg, o S0l Colas
G Yo VE) oLen 5 550 Ve s ls LIl
DT assts  OF mlie lslllas 4o cacl as
sleailzog, yo GQ;LM Sldllas 3ud ol 50 izmen
QL‘—“"l )J H‘s 05) Ao 4_31505) u] 6)3_..4
EF—as gmac a0l leslatll LI, oy QL?;;'LU.ST
Sl po o slagsiy, L o) b g 085 (e
00l duwglin 0y rio Bz St e )5 (een
(Ve A) ol LSen g SlasS o opizman [VA] el
Al eslawl L1y sls axl ailsog, O (5,90
3,5 leol lgh oo i Sloyimghy gl 4y sloul
6L.(bco‘b 6)51&“’-’.' L., U.M.;Lc LS):S*)[%. LSL‘bui’S) as
ol Bacs adllas ool 40 08,5 e awl )15 g 580
Lo aslale Sy slos 3l eolaiul b as ool
G554 5 9)l5 a3y, 5l il wiz o (5,90
gl ST ado 3l e ile (6 S0l sl s,
(Baos mac a0 g Solal Kis waclas Lol 5
30 S0 lawgie 580 9 Gaedids (i 4o
éﬁ...u 4.».>‘»))J Lbo&.u‘

Gl (g, =¥

(ol Jolds Bz ol j0 colaiwls se (slaosls
sleolliwl (Soisdg e 5 a5 (S slo S
Bacoasly Loy o3y Sy 5 4l (5 g o
)‘ ooLD.»_M:‘ (5)9_.» ww u,oj) w‘ OMW‘J).'
5 i 3] ol blo 550k g5t (sl S
a4 Lul.erv 9 o..\_,.‘booliz:_wl U’“’)?‘A—‘ (5‘f 05,?5.4) ‘_glbo.b‘\)
Aoy calize Slej leosl 1o (5508 (Sin
Qlj_&d_s 4_’9.04 s ‘é).v ULA) 9 Cod "9.,0 w‘ o

A5 eble Sl il sla gy (5999


http://jgit.kntu.ac.ir/article-1-984-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-10-21 ]

Cos
o
®
Vb
v} 8
i)
o °
%\" 00 ?
AR
~ O 6&&
&o&’
a:. Vot \()A.. Yoisss m Fors
(pS/em) S 2SI colaa
(<)

S0 Slelbl (59ld | wdigo — pole oy pdis

1Eor ylgs @ Jgl o louds @ P juuw Jlw

—

%

i >4
-

(Ppm) oo (5,035 Jgloe Sas

yive Vi 0 - Wi
(ppm)ess odls (b3l Jalxe Sai
(N

sy G OT diged jo Flaaline Jolxo S Jolio 5 +/FF Jyoud o b b oud dwlmo Jokoxe o ¢yl 3o (1) ) JSCio
WSSl oo Blie jo Joloe Sod oyl 3o () coud

Lgie aS alilsog, sldo U cawoYl 5l 0,57 Jobo
Sl oaBoslaiul ‘J._3|o.>)_5 S ‘) g™ slals
9 634 &_j &’l—*-" Copd J)_w 4 .b5_>fo oals
LG VYY) Soeasds asilbale gl (5w & jgoa
)‘)_9 )J)U )L».’l.>‘ 3o Lboli»_m)| ) 6)5—‘“ Ja_ww
P 4.3[5.)5) G:L»_‘)‘)D odguswe (¥ )wa.» o Wloadosls
Sloausesls Uled ool ol

ley log,w daosls ey polie Bi> 4y
u.i)l_.\.a 099, )l oolaiwl b gl oo M‘M@L
019_;.54_9 J;_.;Lo‘f 4;:.:] PR 6)L.:)L: 61.49 QL’»L.:?
‘GSLA)’ slog w Judo o .éo;u;o Ll suileusl
o lS g oslw by, 5l (S S e (Sls
Ll L:o&)l.?gmb @Lwl.m; 9 Leosls GJL“)‘W 6‘)—.’

" Qutlier

2 Trend

3 Seasonality

# Residual

> Moving average
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2 Advection-di
3 Diffusion coefficient
4 Stream velocity
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3 Multilayer perceptron
4 Input layer

J Hidden layers

¢ Qutput layer

7 Activation function

8 LLoss function

° Mean square error

10 Hyper parameters
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I Advection
2 Artificial neural networks
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¢ Regularization parameter
7 Tansig
8 Batch size
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I Overfitting

2 Levenberg-Marquardt algorithm
3 Trial and error

4Random search

’ Bayesian optimization
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% Iterative Dichotomiser 3
7 Classification And Regression Trees
8 Chi-square Automatic Interaction Detector
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Abstract

Most regions of Iran are characterized as a hot and arid climate with low precipitation. The primary water
resources in the country are groundwater and river water. In recent years, due to little rainfall and drought
conditions, rivers have received more attention. In this context, river water salinity is considered as one of the
most critical water quality parameters, requiring special attention.

In this study, the long-term variations in the salinity of the Karun River were assessed. Furthermore, the
monthly average salinity of the Karun River was modeled from 2001 (1380) to 2016 (1395) using various
machine learning methods, including deep neural networks (DNN), random forests (RF), and extreme gradient
boosting (XGBoost). Subsequently, the average salinity was forecasted for an 18-month period extending to
mid-2018 (1397). The predicted values were compared with the observed measurements during this 18-month
validation period, and the performance and accuracy of the different modeling approaches were evaluated and
compared.

The results demonstrated that, first, the monthly average salinity increased at a rate of approximately 10
ppm/year throughout the study period, posing a potential threat to the regional ecosystem. The DNN and RF
models showed comparable accuracy and could predict the average salinity of the river with the accuracy of
170 _ 180 ppm when their respective hyperparameters were optimally tuned. However, the RF performed
slightly better in long-term forecasting.

Among the tested methods, XGBoost outperformed the others, achieving a prediction error of approximately
150 ppm. Compared to RF and DNN, this represents a relative error reduction of about 13% and 18%,

respectively.
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