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Abstract

Introduction: In recent years, numerous studies have been conducted to evaluate discharge. A practical
approach in this regard is to evaluate the discharge at different water levels using the available
information on a reference water level. Using the stage-discharge curve, the discharge rate at other levels
can be predicted and evaluated if the discharge is known at one surface level. Maghrebi et al. presented
a method to develope the stage-discharge relationship. This relationship compares the discharge at two
different levels of a cross-section. Therefore, using the discharge collected at level i as reference point,
the discharge values at other levels can be calculated. Therefore, the current study considered the effect

of changing these powers on the discharge evaluation error.

Methodology: A reasonable value for the powers must first be considered to study the effect of changing
the stage-discharge relationship’s powers on the amount of discharge evaluation error. Then, in different
examples, coding should be done so that the powers are changed and for each power, the discharge
evaluation error is calculated and reported separately. Then, it is checked whether the error has been
reduced or not. The error relations and the Maghrebi relation are coded in MATLAB environment
software for the cross-section of Figure 2. The discharge Flow evaluation error values for FCF-Series
10 were calculated separately for the levels specified in Figure 3 by considering the interval [-2,2] for
each power of the Maghrebi relationship and its changes are shown in Figures 5 to 10. In these figures,
the horizontal dashed line shows the error value in Maghrebi relation to evaluate discharge.

Results and Discussion: In Figures 5 to 10, the reduction of the discharge evaluation error can be seen
in some ranges of the power change interval. The maximum error reduction can be seen in Figure 10,

Case C, which shows a reduction of about 4%. The error reduction ranges are given in Table 3.

Figures 5 to 10 and the results presented in Table 3 show that it is possible to improve the performance
of the Maghrebi relation by changing the relationship powers within the suggested range. On the other
hand, it was stated earlier that up to a 4% reduction in discharge evaluation error can be achieved.

Conclusion: Finally, this study provides a suggested range for each power. The most important result
of the present paper is that changing the powers of the stage-discharge relation can reduce the discharge
evaluation error. The results show that changing the powers reduce the discharge evaluation error by
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more than 5%.
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La Suela River (Knight et al., 2018)
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Table 3 The power range with the ability to reduce the discharge evaluation error — FCF-series 10

Recommended power

Power range found

Error calculation The power and point

range relationship under investigation
[0.848 ,0.978] NSE
[0.896,0.978] [0.848 ,0.978] NRMSE power ai
Reference point p03
[0.896, 0.978] MAPE
[0.732,0.978] NSE
[0.942, 0.978] [0.732, 0.978] NRMSE power ai
Reference point p09
[0.942 , 0.980] MAPE
[-1.472,-1.272] NSE
[-1.472,-1.272] [-1.472,-1.272] NRMSE power a
Reference point p03
[-1.474,-1.272] MAPE
[-1.482,-1.272] NSE
[-1.482,-1.272] [-1.482,-1.272] NRMSE power az
Reference point p09
[-1.484,-1.22] MAPE
[0.688 ,1.132] NSE
[0.776,1.132] [0.688 , 1.132] NRMSE power as
Reference point p03
[0.776, 1.132] MAPE
[0.676 , 1.128] NSE
[0.826, 1.128] [0.676, 1.128] NRMSE power ds
Reference point p09
[0.826 , 1.188] MAPE
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Table 5 The power range with the ability to reduce the discharge evaluation error for

La Suela River

Recommended power

Power range found

Error calculation

The power and point

range relationship under investigation
[0.966 , 2] NSE
power a;
0.966,0.978 0.966 , 2 NRMSE .
(09 978] (09 ] S Reference point p04
[0.824 , 0.978] MAPE
[0.966 , 2] NSE
power a;
0.966, 1.256 0.966 , 2 NRMSE
[ ’ ] [ 21 Reference point p08
[0.966 , 1.256] MAPE
[-1.474, 2] NSE
power a2
-1.474,0.288 -1.474,2 NRMSE .
[ ] [ ] Reference point p04
[-1.474 ,0.288] MAPE
[-1.474 2] NSE
power a2
-1.474,0.4 -1.474,2 NRMSE .
L ] [ ] Reference point p08
[-1.474 ,0.4] MAPE
[0.836, 2] NSE
[0.836 , 2] [0.836 , 2] NRMSE power ds
Reference point p04
[0.836, 2] MAPE
[0.836,2] NSE
power as
0.836,2 0.836,2 NRMSE .
[ ] [ ] Reference point p08
[0.836,2] MAPE
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Table 6 The proposed range for the powers of the stage-discharge relationship with the ability to reduce the discharge
evaluation error

Proposed range

The proposed power

Power under

of relation 11 investigation
[0.966 , 0.978] 0.972 a
[-1.472,-1.272] -1.268 az
[0.836, 1.128] 0.832 as
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