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7- Eel River

8- Avrtificial Neural Network — Artificial Bee Colony
9- Teaching—Learning-Based Optimization

10- Back-Propagation

11- Multilayer Feedforward Neural Network

12- Bat Algorithm

13- Weed Algorithm

14- Particle Swarm Optimization

15- Random Forest

16- Long Short-Term Memory
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1- Artificial Neural Network

2- Adaptive Neuro-Fuzzy Inference System

3- Weight Agnostic Neural Network

4- Weighted Least Squares Support Vector Machine
5- Support Vector Machine with Linear Regression
6- Evolutionary Fuzzy Model
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8- Ant Colony Optimization

9- Ant Lion Optimizer

10- Dragonfly Algorithm

11- Salp Swarm Algorithm

12- Support Vector Machine Optimized by Salp Swarm
Algorithm

13- Brahmani River

14- Sora River
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1- Multi-Layer Perceptron

2- Differential Evolution

3- Particle Swarm Optimization

4- Radial Basis Function

5- Group Method of Data Handling

6- Least Squares Support Vector Machine
7- Gaussian Process Regression
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2- Train

3- Test

4- Overfitting

5- Instance-Based Learning

6- Transformational Complexity
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Abstract

Accurate prediction of suspended sediment load, as one of the most important management parameters in
watershed areas, plays a key role in the design of hydraulic structures, flood control, water resource protection,
and reduction of damage caused by sedimentation. Given the complexities of this phenomenon and the influence
of multiple factors on it, the use of accurate and reliable models is essential. In this study, the performance of
three machine learning models, including Random Forest (RF), Gaussian Process Regression (GPR), and K-Star
model, in estimating the suspended sediment load of the Zohreh River at the Deh Molla hydrometric station was
investigated. To evaluate the accuracy of the models, statistical indices such as RMSE, R2, NSE, and KGE were
used in both train and test phases. Additionally, scatter plots and Taylor diagrams were employed for graphical
analysis of model performance and assessment of the certainty of predictions. The results indicated that the
Random Forest model, with values of R2 = 0.97, NSE= 0.96, KGE= 0.88, and RMSE = 26982 tons per day in the
test phase, demonstrated the best performance and was the closest to the reference point in the Taylor diagram.
The GPR model also showed relatively high accuracy, especially in predictions with mild fluctuations, ranking
second. In contrast, the K-Star model exhibited weaker performance, particularly in estimating high suspended
sediment load values, and was more sensitive to statistical fluctuations. The findings of this research showed that
advanced machine learning models, especially flexible and robust models like RF, can be effectively used as
tools for predicting the complex behavior of suspended sediment load in river engineering studies and play a
significant role in management decision-making.
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