
Accepted Manuscript

Evaluation of data driven models for river suspended sediment concentration

modeling

Mohammad Zounemat-Kermani, Özgür Kişi, Jan Adamowski, Abdollah

Ramezani-Charmahineh

PII: S0022-1694(16)30037-3

DOI: http://dx.doi.org/10.1016/j.jhydrol.2016.02.012

Reference: HYDROL 21056

To appear in: Journal of Hydrology

Received Date: 24 October 2015

Revised Date: 7 February 2016

Accepted Date: 8 February 2016

Please cite this article as: Zounemat-Kermani, M., Kişi, O., Adamowski, J., Ramezani-Charmahineh, A., Evaluation

of data driven models for river suspended sediment concentration modeling, Journal of Hydrology (2016), doi:

http://dx.doi.org/10.1016/j.jhydrol.2016.02.012

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers

we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and

review of the resulting proof before it is published in its final form. Please note that during the production process

errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.jhydrol.2016.02.012
http://dx.doi.org/http://dx.doi.org/10.1016/j.jhydrol.2016.02.012


  

1 
 

Evaluation of data driven models for river suspended sediment 

concentration modeling 

Mohammad Zounemat-Kermani
1*

, Özgür Kişi 
2
, Jan Adamowski

3
, Abdollah Ramezani-

Charmahineh
1
 

1- Department of Water Engineering, Shahid Bahonar University of Kerman, Kerman, Iran  

2- Department of Civil Engineering, Canik Basari University, Samsun, Turkey 
3- Department of Bioresource Engineering, McGill University Montreal, Canada 

 

Abstract 
Using eight-year data series from hydrometric stations located in Arkansas, Delaware and Idaho 

(USA), the ability of artificial neural network (ANN) and support vector regression (SVR) models to 
forecast/estimate daily suspended sediment concentrations ([SS]d) was evaluated and compared to that 

of traditional multiple linear regression (MLR) and sediment rating curve (SRC) models. Three 

different ANN model algorithms were tested [gradient descent, conjugate gradient and Broyden-
Fletcher-Goldfarb-Shanno (BFGS)], along with four different SVR model kernels [linear, polynomial, 

sigmoid and Radial Basis Function (RBF)]. The reliability of the applied models was evaluated based 

on the statistical performance criteria of root mean square error (RMSE), Pearson’s correlation 

coefficient (PCC) and Nash-Sutcliffe model efficiency coefficient (NSE). Based on RMSE values, 
and averaged across the three hydrometric stations, the ANN and SVR models showed, respectively, 

23% and 18% improvements in forecasting and 18% and 15% improvements in estimation over 

traditional models. The use of the BFGS training algorithm for ANN, and the RBF kernel function for 

SVR models are recommended as useful options for simulating hydrological phenomena. 
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