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Assessment of Modern Regression Methods to Suspended Sediment Load
Estimation in the Sistan River
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Abstract:

Correct estimation of the river sediment volume is important for many water resources projects.

In this study, the empirical equations of sediment transport, support vector regression (SVR), and
developed k-nearest neighbor regression (KNN) were used in order to estimate suspended sediment
load in the Sistan River. In this regard, in addition to the maximum temperature, minimum
temperature, and dischargeand Suspended Loud In the period 1374 to 1390, it was paired on 1682,
discharge, the classified discharge was used as effecting variable to suspended sediment load
modeling. For each of the input combinations in support vector regression and development k-nearest
neighbor regression the best structure of the regression model determined based on the performance
criteria. The Result showed that the Toffaleti method is the best method between empirical equations
with R? equal to 0.705 and RMSE equal to 66558 Ton/day. Also, the support vector regression model
with discharge, minimum temperature, maximum temperature and classified discharge as the set of
input data is the best model in estimation of suspended sediment load with R? equal to 0.96 and
RMSE equal to 2809.3 Ton/day. The results indicate that the regression method estimate suspended
sediment load much better than empirical equations in the Sistan River.

Key Words: Empirical Models, K-Nearest Neighbor Regression, Sediment Transport, Support
Vector Regression, Toffalti Method.
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In this study, the empirical equations of sediment transport, support vector
regression (SVR), and developed k-nearest neighbor regression (KNN)
were used in order to estimate suspended sediment load in the Sistan
River. In this regard, in addition to the maximum temperature, minimum
temperature, and dischargeand Suspended Loud In the period 1374 to
1390, it was paired on 1682, discharge, the classified discharge was used
Keywords: as effecting variable to suspended sediment load modeling. For each of
Sen;f;;t'csgigﬂﬁggls’ K- the input combinations in support vector regression and development k-
Regression, Sediment nearest_ neighbor regression the best st_ruc_ture of the regression model
Transport, Support determlr)ed based_on the performance criteria. The_z Result sho_wed that the
Vector Regression, Toffaleti method is the best method between empirical equations with R2
Toffalti Method equal to 0.705 and RMSE equal to 66558 Ton/day. Also, the support
vector regression model with discharge, minimum temperature, maximum
temperature and classified discharge as the set of input data is the best
model in estimation of suspended sediment load with R2 equal to 0.96 and
RMSE equal to 2809.3 Ton/day. The results indicate that the regression
method estimate suspended sediment load much better than empirical
equations in the Sistan River.

Introduction

Researchers have made great efforts to accurately estimate the volume of suspended sediment, and
based on laboratory and field information, generally based on physical principles, have developed
relationships that have led to the advancement of this science, but in most existing methods. In addition
to the existence of various parameters that are not measured in most rivers, it is also necessary to solve
complex mathematical equations. On the other hand, due to the lack of complete and accurate
information on the parameters affecting the sedimentation process and structure. Completely non-linear,
a comprehensive model cannot be introduced to it model (Sheikh Alipour, 2013). Therefore, due to the
nonlinearity of the sediment relationship and other it parameters affecting, the use of models that can
simulate nonlinear processes with high reliability is a reliable solution in sediment estimation.
Examination of study records in this field indicates the fact that the support vector method is trained
much faster than conventional artificial neural networks. Therefore, due to the time-consuming training
of models such as artificial neural networks and fuzzy inference system, the use of other data-based
models such as modern regression methods can be considered as alternative solutions )Cimen, 2008;
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Cristianini and Shawe, 2000; Jie and Yu, 2011;Torabi and dehghani, 2018). The study area is the Sistan
plain, which is irregularly quadrangular in shape and one of its vertices is formed by the collision of
two branches of the Helmand River. One branch is the Sistan River, which flows west into the Sistan
Plain, and the other is called Paryan, which flows along the southeastern side of the Sistan Plain along
the border between Iran and Afghanistan. The eastern side of Sistan is approximately 60 km
long and its southern side is 50 km long. Its western and northern sides are limited to
Helmand and Puzak hamuns, respectively.

2. Materials and Methods
Sistan river is prone to sedimentation of fine-grained sediments due to its location in the end of Helmand
large catchment area and the annual accumulation of large amounts of sediments along the river route
increases the bed level and thus reduces the flow capacity so that even in Dubai Medium and low water
escape from the river bank to the adjacent plains can be seen. This river is one of the two main tributaries
of the Helmand River, located in the southeast of the country and in the Sistan plain, which is
responsible for irrigating 70% of the agricultural lands of the Sistan plain (Hassanpour, 2000). The low
slope of the Sistan River bed makes it prone to sedimentation and on the other hand, the negative effects
of the construction of drainage and galaxy dams have encouraged this sedimentation and increased the
amount of sedimentation (Hassan Pouro Tabatabai, 2009).
In this study, the empirical equations of sediment transport, support vector regression (SVR), and
developed k-nearest neighbor regression (KNN) were used in order to estimate suspended sediment
load in the Sistan River. From the recorded data of flow rate (Q), sediment flow rate (QS), maximum
temperature (Tmax) and minimum temperature (Tmin) of the river catchment in the period 1374 to
1390, were collected daily as input to the models in question. Used. In addition to the mentioned
variables, in order to increase the accuracy of estimating the daily sediment of the river class (QC), the
average daily temperature (Tmean) and the difference between the maximum and minimum daily
temperature (Td) were also considered as other input variables. After standardization and deletion of
outliers, the number of recorded and reliable data was equal to 1682 data pairs, of which 70% was used
to teach the mentioned models and the remaining 30% was used to test them,,

3. .Discussion and Conclusion
For each of the input combinations in support vector regression and development k-nearest neighbor
regression the best structure of the regression model determined based on the performance criteria. The
Result showed that the Toffaleti method is the best method between empirical equations with R2 equal
to 0.705 and RMSE equal to 66558 Ton/day. Also, the support vector regression model with discharge,
minimum temperature, maximum temperature and classified discharge as the set of input data is the
best model in estimation of suspended sediment load with R2 equal to 0.96 and RMSE equal to 2809.3
Ton/day. The results indicate that the regression method estimate suspended sediment load much better
than empirical equations in the Sistan River.
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