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Figure 1- Geographical Location of The Study Area.
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Figure 2- The Structure of The Parse Tree.
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Table 1- Statistical Characteristics of The Used Parameters.

Parameter Maximum  Minimum Average Standard Deviation Coefficient of Variation
Longitude 760750 643300 706833 707345.54 1.00
Latitude 4095550 3999822 4040319 404038.41 1.00
Cl (meg/lit) 38 0.2 4.87 7.31 1.50
EC (umos/cm) 5890 169 1415.67 1934.82 1.37
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Table 2- Results of IBK and M5 Models for Estimating Groundwater Salinity.

Train Test
Rank Model
R2 MAE RMSE R2 MAE RMSE
IBK 0.9772 97.4799 200.853 0.9091 327.8736 411.1017
2 M5 0.9161 276.3666 406.0763 0.9686 284.0985 356.53

6 Qverfitting
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Figure 3- Correlation of Salinity in Terms of pmos/cm with A) Longitude (X), B) Latitude (Y) and C) Chlorine
Content (CI).
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Figure 4- The Results of The Optimal Model (IBK) in The Estimation of Groundwater Salinity.
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Figure 5- The Results of M5 Model in The Estimation of Groundwater Salinity of Geostatistical Models.
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Figure 6- Distribution Diagram of Electrical Conductivity of Underground Water A) Cokriging Method And B)
Kriging Method.
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Table 3- Semi-Variogram Parameters For Groundwater Salinity In Kriging Model.

Geostatistical Model

Semi-Variogram

Prediction Error

Normal Kriging Nugget Effect Lag Size Threshold RMSE RMSS
Circular 0.042172 9287.5 1.078 1168 0.7451
Spherical 0.036361 9287.5 1.0964 1183 0.7467
Model Exponential 0 9287.5 0.1104 1196 0.7396
Spherical 0.16123 9287.5 1.0782 -28.98 -0.00663
Fixed 0.15359 9287.5 1.3522 -7.954 -0.01021
Koz 5595 Sk 30 (S5 2T 69 sl o5 3 g sl ol —F Jgur
Table 4- Semi-Variogram Parameters for Groundwater Salinity in The Cokriging Model.
Geostatistical Model Semi-Variogram Prediction Error
Normal Kriging Nugget Effect Lag Size Threshold RMSE RMSS
Circular 0.04033 7388.6 0.84838 432.4 0.4283
Spherical 0.033722 7388.6 0.86016 445 0.4313
Model Exponential 0 7388.6 1.018 712.3 0.4981
Spherical 0.15036 73886 0.49186 741 0.7586
Fixed 0.15038 7388.6 0.55882 865 0.7602
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Table 5- Statistical Performance of IBK, M5 And Geostatistical Models for Estimating Groundwater Salinity.

Model R? RMSE (umos/cm) MAE (umos/cm)
ibk 0.98 200.85 97.48
M5 0.92 406.08 276.37
Cokriging 0.82 343.47 452.90
Kriging 0.81 635.55 450.07
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