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Fig 1. Geographic location of hydrometric stations
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Table 1. Correlation between parameters of surface water quality in study area

TDS SO%, Mg*  HCO, Ca?* “Na Station oSy
0.341 0.125 0.002 0.020 0.030 1.000 “Na
0.313 0.047 0.003 0.310 1.000 Ca*
0.668 0.000 0.229 1.000 HCO, Ol sad
0.260 0.031 1.000 Mg**
0.085 1.000 SO*, Lighvan
1.000 TDS
0.303 0.010 0.007 0.197 0.014 1.000 "Na
0.354 0.006 0.001 0.322 1.000 Ca*
0.584 0.004 0.097 1.000 HCO, SsA
0.122 0.084 1.000 Mg**
0.110 1.000 SO*, Hervi
1.000 TDS
sl b 53 e gbags g,y S 5 Y Jod
Table 2. Combination of different inputs in 6 scenarios
A L2555 S 5 b Jube
Outputs  Inputs combination Scenario Model
TDS HCO, 1 MLP M5
TDS Ca* (HCO, 2 MLP M5
TDS Na' <HCO, 3 MLP M5
TDS Na' «Ca*" <HCO, 4 MLP M5
TDS Mg* «Na*«Ca** <HCO, 5 MLP M5
TDS SO*, «Na' «Ca** <HCO, 6 MLP M5
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Table 3. Criteria of performance evaluation in MLP and M5 models

S Soisel Je
Test Train Model
MBE MAE RMSE  NSE R MBE MAE RMSE  NSE R Scenario
-4.29 14.69 21.74 0.83 087 -0.84 8.53 13.83 0.78 0091 1
-6.86 15.79 23.22 0.81 0.87 -0.08 15.09 22.02 0.79  0.82 2
-6.06 12.86 19.68 0.86 092 -0.20 14.92 21.15 0.77  0.81 3
-7.47 13.73 20.62 0.85 091 -1.00 12.15 18.17 0.79  0.88 4 M5
-14.04 1433 20.28 0.85 096 -0.96 8.71 14.07 0.87  0.90 5 (Lighvan)
-9.37 12.86 18.68 0.87 095 -0.64 11.40 18.15 0.89  0.86 6
1.41 21.23 29.45 0.69 083 12.54  20.68 27.26 0.77  0.77 1
-1.64 20.65 29.14 0.70  0.83 9.87 19.34 26.10 0.75  0.78 2
-4.29 17.49 28.98 0.76  0.89 6.02 16.25 22.86 0.77  0.80 3
-7.87 14.96 22.95 0.81 0091 0.17 13.91 20.54 0.82  0.84 4 MLP
-20.04  20.04 25.68 0.87 096  -8.05 12.12 16.61 0.89 0091 5 (Lighvan)
-3.80 11.01 16.01 0.88 094 2.02 14.47 18.07 0.89  0.87 6
-4.31 20.04 25.17 0.77 0.83 0.00 22.08 28.75 0.70  0.70 1
-4.04 18.20 22.68 0.83  0.87 0.00 21.27 28.00 0.72  0.72 2
-6.60 17.71 22.90 0.82  0.88 0.00 20.62 27.28 0.75 0.74 3
-6.62 14.86 19.00 0.83 093 0.00 19.45 25.84 0.79  0.77 4 M5
-15.07  15.74 20.35 0.88 095 0.00 10.81 16.34 0.84 0091 5 (Hervi)
-7.42 14.66 19.02 0.87 092 -0.01 14.37 20.90 0.83  0.86 6
-14.07  22.41 29.07 0.66 083 -7.74 22.53 29.61 0.67 0.71 1
-11.61  20.74 26.53 0.74 087 -5.53 22.00 28.97 0.69 0.71 2
-13.97 1991 26.78 0.73 0.88 -6.14 20.93 28.04 0.72  0.73 3
-1.75 15.53 19.45 0.80  0.90 4.53 20.15 25.99 0.79  0.77 4 MLP
-13.39  14.66 19.14 0.81 095 2.14 10.91 16.45 0.84 092 5 (Hervi)
-3.69 14.64 19.07 0.81 091 -453 15.85 21.15 0.83 0.84 6
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Fig 2. Estimation and observation magnitudes of total dissolved solids for 5 scenarios (Lighvan station)
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Fig 3. Estimation and observation magnitudes of total dissolved solids for 5" scenario in MLP and M5 models

(Lighvan station)
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Fig 4. Estimation and observation magnitudes of total dissolved solids for 6™ scenario (Lighvan station)
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Fig 5. Estimation and observation magnitudes of total dissolved solids for 6 scenario in MLP and M5 models
(Lighvan station)
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Fig 6. Estimation and observation magnitudes of total dissolved solids for 5" scenario (Hervi station)
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Fig 7. Estimation and observation magnitudes of total dissolved solids for 5" scenario in MLP and M5 models (Hervi station)
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Table 4. M5 equations for TDS prediction in two hydrometric stations

ol (3o oK) Modus 5 ol &il,1 gladlsles
Scenario Equations presented in M5 model (Hevi station)
1 TDS= 59.09 * HCO-, + 70.30
2 TDS=51.57 * HCO-, + 20.68 * Ca* + 58.01
3 TDS=49.93 * HCO, + 21.60 + Na*+ 65.82
4 TDS=37.73* HCO, + 28.18 * Ca*"+ 26.20* Na" + 48.13
5 TDS=8.77 * HCO, + 51.71* Ca** + 46.91* Na*+ 64.60 * Mg** + 14.86
6 HCO <= 1.85: TDS= 26.11* HCO-, + 25.14 * Ca® + 26.10 * Na*+ 43.28 * SO*, + 50.72 (106\53.36%)
HCO > 1.85: TDS= 66.56 * HCO~, + 2.61 * Ca’*+ 1.81 * Na'+ 55.05 * SO*,+ 28.19 (90\49.04%)
ﬁ)l}.w (d‘)i:s ali.l'...,.:‘) MOJJA DL ol 45\)‘ LSLQ‘L‘JL!.&
Scenario Equations presented in M5 model (Lighvan station)
1 TDS= 68.40 * HCO,+ 53.72

HCO,<=1.85: HCO,<=1.35: TDS= 16.88 * HCO", + 54.69 * Ca*" + 51.82 (47\45.51%)
2 HCO,<=1.85: HCO >1.35: TDS= 12.65* HCO", + 29.04 * Ca*>*+ 109.14 (88\59.27)
HCO > 1.85: TDS= 53.79 * HCO~, + 1.89 * Ca’* + 85.39

3 TDS= 58.05* HCO, + 22.34* Na'+ 48.45

HCO ,<=1.85: HCO",<=1.35: TDS= 11.93 * HCO", + 54.23 * Ca**+ 41.32 * Na" + 33.41 (47\33.46%)

HCO,<=1.85: HCO,>1.35: TDS=8.98 * HCO",+ 30.23 * Ca** + 5.94 * Na" + 107.91 (88\59.27%)

* HCO' >1.85: Na'<=1.45: TDS= 48.91* HCO", + 4.89 * Ca® + 6.83 * Na' +75.93 (77\40.94%)
HCO" >1.85: Na'>1.45: TDS= 56.83 * HCO", + 10.53 * Ca®* - 24.49 * Na' + 127.19 (24142.84%)
"""""" 5 TDS=13.45% HCO',+ 48.45 * Ca> + 45.02 * Na' +53.58 * Mg + 16.64
"""""" 6 TDS=5495*HCO,+ 1433 * Ca>+17.10* Na® +32.58 * SO, + 28.96
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