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Abstract

Surface waters or rivers are one of the most important water sources that play an important role in supplying water for
various activities. In recent years, the optimal use of artificial intelligence models has been common to predict and
simulate of the quantitative and qualitative parameters of water to prevent the pollution of surface water and rivers. The
Kakareza river is located in the city of Selseleh, Lorestan province, the water of this river is mostly used for irrigation,
thus it is very important to assess the quality and estimate the quality parameters of the water of this river. In this research
hydrogeochemical methods and artificial intelligence have been used. The findings showed that bicarbonate, calcium and
magnesium ions have a major role on the water quality of this river. The water quality index of Kakareza River is favorable
in the period 1347 to 1398 and can be used for drinking and agriculture purposes. Also, the results of the artificial neural
network show the high ability of the neural network in simulation and prediction the parameter index, the model with 9
inputs (HCO3, Cl, SO4, Ca, Mg, Na, TDS, pH, Q) is shown the best performance in estimated value of EC. Finally, in
order to implement the management program of water organizations to make optimal use of water resources in the region
(such as the Kakareza River) by using hydrogeochemical studies and quantitative and qualitative predictions of water, it
is possible to have a more accurate understanding of the water quality conditions, which makes better decisions about the
use of these water resources.
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Fig 1. Geographical location of Kakareza River
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Fig 4. Durov diagram of surface water samples of Kakareza River from 1968 to 2019
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Fig 5. Piper diagram of surface water samples of Kakareza River in the years 1968 to 2019.

(o g9 sBold (5 kol o gi
b opeims 351 pols Jbr 4o il e o molie oS Slasin yxe 6ly caslio 3 wss logads i sloosls gl ol
(Busico et al., oS oo s |y (raw Of sladiges slice Jole o Jdow g 0 piie wiz (5 bl slasJUT 5 g )5l oolaiu!
2018)

Lo, 515" ails-0g, (rhaws sloc] diged (S sloools (s (559 0) Dliize g aalllas Cannsg 5 Blanl 4y x5 L (IS j5ba
e (TS 5 Sy olosid oy lonn Sl wtlos (oiloe ool 25Ta) 6 U] pagas Sladiie s dmbna b
el 0 00l i ) Jsaz 55 ot gl 3lll Lansgs o daslne Lol (slagss

5,5 55 3 YA B VTRV Jlo 5l im0 diges Jlo ) Lol sloiygr (i «(sliins; diges Lo ST ailog, 3,50 o
Sl S oo 0575 o & Gl 0l a2l (635 0 om0 Yo (1 ymeS AND B VIY SIPH pyolie sy cytl 50 o]
los ol ¢ JuS calisen slagsy b 5 Ol (59 b SV 5 065 oo Lan rne L (sloas¥ 51 87 onbans (sla 50 T 60
oonlS e el ke Ps/om FRe YYD 5l ond (65l ez sloaige BC pyolie (yuizman ol 5 il az o YV VO 51 L
ola3 gl IS CAE (o 5 sl i) 50 p)F e VAT B 08 (ME™) mazio 5 ol 52 50 0,5 oo YO+ b E/YY 51 (Ca®)
2 o aS e Fe B ) e 5l s slagysy Sl 45 s 45 sl o (6,803l i) 5 o5 ee ¥O B YV oy T gladigas
S e YEAS Ll Loy ols gl oo Jlo 0 Bas o Lo, 1S ailsg, o slaigel TDS (ilos ansl joiio
Ll 00 (655 03103l yid 5 e S La YNOY 9 V00 Sga y0 S5 A Aoy, opl Ol Gladiges TDS jiSTas ¢ J8las ail o
el 3 ke T 5 VO S i b il s 4 L SIS sy, s o sloipes SIS 5 mnlS sl (o Siloe il
azgi bl oals (6,05 ojlail 2ot 10 05 Lo YV/D. sga> 0 aildog, ol (v Ol srdiges Gldguw clale SOl ail oo
atein odas sla g Al o drsliee ((Silie g1 s o il Gl owl) kS a5 Cprizmas g oddh ol lilea 4
DS 2 o L BE alssg) 5o Dlss Sl g Blas c e Slu S o e slags &5 Sl oy S



VF-Y UL.M.\JL 9 )LQ‘). A z‘:)l.o.\:) P9 3)9.3 b‘-’i ‘;M)W ‘_5.:).3)5 d‘hw&’f %Msb ““’

Lo, alsogy xbow ol Laiges sul dumwlxo s lol syl Y Jous

Table 1. The calculated statistical parameters of surface water samples of Kakareza River
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Table 2. Correlation matrix of the elements in the water samples

pH EC TDS Cl S04 HCO3 K Na Mg Ca
1 Ca
1 -0.64 Mg
1 -0.67 0.168 Na
1 -0.142 0.28 -0.28 K




WY eSS 3 (sgiae (hgn 3 Shos Dbyl 9 Loy alsag) (rdaw Ol (olendgifa i sy ioKen o Sule (el
pH EC TDS Cl SO4 HCO3 K Na Mg Ca
1 0.240 -0.249 0.599 -0.59 HCO3
1 0.257 0.353 -0.152 0.478 0.04 SOq4
1 -0.493 0.564 0.287 0.192 -0.51 -0.035 Cl
1 0.69 -0.1 0.164 0.467 0.375 -0.251 0.041 TDS
1 0.605 0.519 0.09 0.611 0.683 -0.192 0.339 -0.323 EC
1 0.523 0.55 -0.73 -0.55 0.429 0.315 -0.355 0.185 -0.79 pH
SI (Calcite)
18 0 - .
3
i':: %A A ) as {7 % 0§ 1 15 2 2|5
’ A A A a E 4 S @
2 a M & °®
T o4 AL BA A IN & s o o o ©
= 2 °
_§ 0.8 A 20 A @ 2 oo © 00{90 00
S os ML ° % L o ©
B s A Ab A N zso oo%o‘zo
02{, & 3
o T
[ 0.5 1 15 2 25 35
Sl (Calcite)
1
0.9 ®
0.8
0.7
E 0.6 .,
g os o ®
£ s o, e
i 0.3 ..~.,
0.2 ' ' °
0.1 ) [}
P E— . . :
0 05 1 15 2 25
Sl (Calcite)

Sl Lol alad Jillio 55 CoigF1T 9 3 «Copoglys Lol ayled gl logas & JsCi
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Table 3. The results of neural network

E-MAE  E-RMSE  E-MSE R? b 395 Jis 6 Lo
0.3395 0.3640 0.1325 0.928 HCOs \
0.9478 0.3664 0.1343 0.958 HCO;ClI A
0.3395 0.3698 0.1367 0.959 HCO3,Cl,SO,4 Y
0.3395 0.3699 0.1369 0.976 HCO3Cl,S0O4,Ca g
0.3395 0.3703 0.1371 0.991 HCO;,Cl,S0O4,Ca,Mg I\
0.3395 0.3705 0.1373 0.988 HCOs3,Cl,S04,Ca,Mg,Na 4
0.3395 0.3712 0.1378 0.992 HCOj3,Cl,SO4,Ca,Mg,Na, TDS Y
0.3395 0.3713 0.1379 0.995 HCOs3,Cl,S04,Ca,Mg,Na, TDS,pH A
0.3380 0.1368 0.1359 0.996 HCO3,Cl,SO4,Ca,Mg,Na, TDS,pH,Q q
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Fig 7. Scatter diagrams of some models (A- Model No. 1, B- Model No. 2, C- Model No. 8 and D- Model No. 9)
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Fig 8. Time series graphs of some models
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Table 4. The results of neural network (modeling qualitative parameters)

E-MAE E-RMSE  E-MSE R? LY L5399 Joo 05les
0.3380 0.3697 01396  0.994 EC HCO3, Cl, S04, Ca,Mg,Na,TDS,pH ,Q \
0.4808 0.5148 02642  0.990 HCO3 Cl, S04,Ca,Mg,Na,TDS,pH,Q,EC \
0.2851 0.2985 00891  0.942 cl HC03,504,Ca,Mg,Na, TDS,pH,Q,EC ¥
0.1250 0.1539 00237  0.993 SO4 HCO3,Cl,Ca,Mg,Na, TDS,pH,Q,EC 1
0.3733 0.4166 01736  0.989 Ca HCO3,Cl,504,Mg,Na, TDS,pH,Q,EC 5
0.2462 0.2792 01736  0.997 Mg HC03,Cl,504,Ca,Na,TDS,pH,Q,EC 5
0.2865 0.3103 00963  0.939 Na HC03,Cl,504,Ca,Mg, TDS,pH,Q,EC v
0.4703 0.4871 02373  0.996 DS HCO3,Cl,504,Ca,Mg,Na,pH,Q,EC A
0.6578 0.6785 04604 0975 k HC03,Cl,504,Ca,Mg,Na, TDS,Q,EC a
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Fig 9. Scatter plot of the modeling of parameters (a:
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