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Introduction

Surface and underground waters are one of the world's most important problems and environmental concerns.
In the last few decades, due to the rapid growth of the population, the water needs have increased, followed by
the input load to the water. In order to classify the quality of underground water and water level according to the
type of consumption, there are many methods, one of the most used methods is the use of quality indicators.
Considering the facilities available in water quality monitoring stations and the need to save time and money,
using alternative methods of modern data mining methods can be good for predicting and classifying water
quality. The process of water extraction for domestic use, agricultural production, mineral industrial production,
electricity production, and ester methods can lead to the deterioration of water quality and quantity, which
affects the aquatic ecosystem, that is, the set of organisms that live and interact. Therefore, it is very important to
evaluate the quality of surface water in water-environmental management and in monitoring the concentration of
pollutants in rivers. The aim of the current research was to estimate the numerical values of the drinking water
quality index (WQI) using the tree method and investigate the effect of wavelet transformation, the Bagging
method, and principal component analysis.

Materials and Methods

In this research, to calculate the WQI index from the quality parameters of the Bagh Kalaye hydrometric
station including total hardness (TH), alkalinity (pH), electrical conductivity (EC), total dissolved solids (TDS),
calcium (Ca), sodium (Na), Magnesium (Mg), potassium (K), chlorine (CI), carbonate (COs), bicarbonate
(HCO3) and sulfate (SO4) were used in the statistical period of 23 years (1998-2020). Quantitative values
calculated with the WQI index were considered as target outputs. By using the relief and correlation method, the
types of input combinations were determined. The random tree method was used to estimate the numerical
values of the WQI index. Then, the capability of the combined approach of wavelet, principal component
analysis, and Bagging method with random tree base algorithm was evaluated. To compare the values obtained
from the data mining methods with the values calculated from the WQI index, the evaluation criteria of
correlation coefficient (R), root mean square error (RMSE), mean absolute error (MAE), and modified Wilmot
coefficient (Dr) were used.

Results and Discussion

The use of the wavelet transform method and the Bagging method has improved the modeling results.
Considering that the Bagging classification method with the random tree base algorithm is a combination of the
results of several random trees, so using this method has increased the accuracy of the RT model. So, in general,
it was concluded that the use of wavelet transformation and classification methods increases accuracy and
reduces errors. The best scenario with the highest accuracy and the lowest error was related to scenario 10 of the
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W-B-RT model with Total Hardness, Electrical Conductivity, Total Dissolved Solid, Sulphate, Calcium,
Bicarbonate, Magnesium, Chlorine, Sodium, and potassium parameters. The results showed that the effect
impact of pH in estimating the numerical value of the WQI index is considered lower than other parameters.
When the principal component analysis method was used, by reducing the value of the eigenvalue from F1 to
F12, the value of the factor also decreased; As a result,so F1, F2, and F3 factors were selected as the basic
components. Considering 3 main factors, modeling was done employed and R=0.98, RMSE=2.17, MAE=1.52,
and Dr=0.97 were obtained. In general, the results showed that the PCA method, despite reducing the dimension
of the input vectors and simplifying it, can improve the accuracy and speed of the model and is introduced as the
best method for estimating the numerical value of the WQI index.
Conclusion

The results obtained from the present research showed that the use of wavelet transform, Bagging and PCA
methods had a positive effect on improving the results and increasing higherthe accuracy. In estimating the
numerical values of WQI index, PCA-B-RT method considering 3 main factors, with correlation coefficient
equal to 0.98, root mean square error equal to 2.17, average absolute value error equal to 1.52 and tThe modified
Wilmot coefficient equal to 0.97 had the highest accuracy. Considering that all the methods used in the
estimation of quantitative values had acceptable accuracy, therefore, in case of lack of data and lack of access to
all chemical parameters, it is possible to obtain appropriate and acceptable results by using a limited number of
parameters and data mining methods achieved.

Keywords: Bagging preprocessing approach, Modified Wilmot coefficient, Principal component analysis,
Relief Algorithm, Wavelet transform
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Figure 1- Location of the studied station

03! 390 (5 oyl (5 5le] Clasiio —Y Jgu
Table 1- Statistical characteristics of implemented parameters
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Method
Sconar RT B-RT W-B-RT
cenario o™ RMSE MAE Dr R _RMSE MAE Dr R _RMSE MAE Dr
1 094 363 265 090 095 345 254 091 095 311 237 092
2 092 421 289 089 093 401 266 090 096 280 199 095
3 089 485 319 086 095 355 234 092 097 267 177 096
4 091 430 277 089 094 356 232 093 097 277 190 095
5 089 489 306 087 095 337 219 093 096 306 213 094
6 093 398 260 091 097 280 186 095 098 228 148 097
7 094 364 268 090 097 277 174 096 098 239 138 097
8 093 377 268 090 096 315 203 094 097 274 178 096
9 094 350 252 091 096 287 187 095 097 271 169 096
10 094 374 261 091 097 279 185 095 098 229 146 097
11 096 290 217 093 097 245 163 096 098 234 159 0.96
12 091 432 291 088 097 258 169 096 098 229 147 097
13 073 744 410 077 086 552 373 081 095 316 242 092
14 08 630 374 08l 091 438 303 087 095 321 223 093
15 089 48 303 087 095 359 235 092 097 276 201 0094
16 092 422 270 090 096 314 205 092 098 244 173 096
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Figure 4- RMSE error of the studied methods
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