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Importance 

Estimation of the river sediment load has an important role in environmental 

management of watersheds. Different hydraulic and hydrologic methods have been 

developed to estimate the sediment load in rivers but the sediment rating curve method is 

widespread considered because of its simple calculation and easy understanding. River 

suspended sediment load estimation is faced with high level of error and suspended 

sediment rating curve method, like other methods of sediment load estimation has these 

limitations as well. Obviously, improving the estimation of suspended sediment load can 

lead to higher reliability of access to information in environmental and hydrological 

planning. Application of robust estimations has the potential ability to improve sediment 

rating curve estimation considering the impact of outliers in conventional application of 

ordinary least square estimation of sediment rating curve.  

Introduction (Hypothesis and aims) 

Sediment rating curve only requires river discharge data to estimate suspended sediment 

load of the river its equation form is simple and understandable. The mentioned 

characteristics of sediment rating curve has led to this method be most widely used method 

for estimating the suspended sediment load. Application of sediment rating curve often 

faced with high error in estimation of suspended sediment load therefore different studies 

have been done to reduce this limitation. The most common reform in sediment rating curve 

have been applied in providing correction factors but in this study different estimations of 

sediment rating curve coefficients using robust estimator have been evaluated.   In this 

study, we assumed that the available data had good accuracy and robust regression has the 

ability to improve the precision of estimates of sediment rating curve. The objective of this 

research is application and assessment of robust least trimmed square and MM estimation 

for sediment ration curve’s coefficients estimations and the comparison of the results 

against application of conventional ordinary least square methods.  

Highlights 

- The robust regressions i.e. least trimmed square and MM have the ability to improve 

ordinary least square estimation in sediment rating curve analysis.  

- The estimated sediment rating curve using robust regression can led to results similar, 

overestimation or underestimation in comparison with ordinary least square application.   
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Other Information (including tables and figures) 

Four hydrometry data series were used to investigate effect of application of conventional 

ordinary least square error estimation and MM and least trimmed square robust estimations. 

Comparison of different estimations (taking into account numerical precision criteria) in 

four data series are presented in following tables. Best estimation are MM considering 

coefficient of determination and least trimmed square considering MAE while ordinary least 

square estimation has best precision of fitness based on RMSE. 

 
 

Table 4.1. Coefficients of linear model and numerical criteria of precision of fitness (Alang-Darreh). 

 

 a b R2 RMSE MAE 

OLS 2.6063 0.7159 0.9071 1.0592 0.8354 

MM 2.0929 -0.9135 0.9153 1.2590 0.8742 

LTS 2.3545 -0.1539 0.9106 1.1189 0.8313 

 

 

Table 4.2. Coefficients of linear model and numerical criteria of precision of fitness (Anjirab). 

 

 a b R2 RMSE MAE 

OLS 2.2991 2.3731 0.8224 1.4568 1.0143 

MM 2.5503 2.7706 0.8459 1.5051 0.9725 

LTS 2.5715 2.8225 0.8468 1.5133 0.9717 

 

 

Table 4.3. Coefficients of linear model and numerical criteria of precision of fitness (Baghou). 

 

 a b R2 RMSE MAE 

OLS 2.8755 0.3601 0.9019 1.2085 0.9440 

MM 2.6515 -0.2057 0.8915 1.2578 0.9482 

LTS 2.7123 -0.0149 0.8956 1.2311 0.9407 

 

 

Table 4.4. Coefficients of linear model and numerical criteria of precision of fitness (Jafakandeh). 

 

 a b R2 RMSE MAE 

OLS 3.0741 3.7273 0.9281 1.3142 1.0758 

MM 3.1082 3.8710 0.9292 1.3181 1.0583 

LTS 2.9455 3.8638 0.9141 1.3759 1.0613 
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Other Information (including tables and figures) 

Investigation of estimated regression lines using different estimators show that the results of robust 

estimation can be similar or different in comparison with ordinary least square estimation. Also it is 

clear that robust estimation improved suspended sediment load for high discharge values in some cases 

while in other cases led to decrease in estimation precision for high discharge values and increase in 

precision for low discharge values.  

 

 

 
Figure 4.2. Determined linear models in different estimations (Anjirab).      Figure 4.1. Determined linear models in different estimations (Alang-Darreh). 

 

 
 

  
 

Figure 4.4. Determined linear models in different estimations (Jafakandeh).       Figure 4.3. Determined linear models in different estimations (Baghou). 

 

 


