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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
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" Qutlier

2 Trend

3 Seasonality

# Residual

> Moving average
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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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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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