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Abstract

One of the basic topics in hydrological and river engineering studies is flood
routing.Flood flooding is common in multi-tributary rivers and rivers without
intermediate basin statistics. Therefore, to achieve the determination of slopes
and cross-sections in all sections of the river, the Muskingum hydrological model
is a useful method that helps to save information on the depth and flow of the
flood at any time by saving time and money. To specify. In this study, the
nonlinear parameters of the new Muskingum model are optimized based on the
fly algorithm (MA). In this non-linear model of Muskingum, which has eight
parameters, the recovery coefficient y is used, which has more or less values than
the number of peaks discharged in the output hydrograph.To evaluate the
performance of Muskingum's new nonlinear model with the new MA algorithm,
the Wilson and Weisman-Lewis case study has been used by many previous
researchers for validation.The results of the MA algorithm for Wilson and
Weissman-Lewis rivers show the minimization of the residual squares (SSQ) as
the objective function, which is 3.21 for the Wilson River and 68722 for the
Weissman River. The results of this study showed that the proposed model has
high accuracy in estimating the output discharge values.

1. Introduction

Iranian Journal of Irrigation and Water Engineering

Flood is a natural phenomenon that can cause numerous financial and life casualties in civil, industrial,
and agricultural areas. Therefore, knowing its characteristics such as its peak during a period and in
different places of the river is of the utmost importance. Forecasting these characteristics and changes
in depth and flow in the river in general, could be done using the flood routing methods. Flood routing
is one of the most important issues in water engineering projects. Hydrologic routing is common
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particularly in arterial rivers and rivers with the lack of mid-basin data. To do that, there is a need to
perform cross-sections and determine the river slope in every region. The Muskingum method is
frequently used to route floods in Hydrology. The implementation of metaheuristic algorithm methods
has shown satisfactory results in this regard. Therefore, in this study, we evaluate the efficiency of the
Mayfly algorithm (MA) in estimating the optimal parameter estimation of the Non-linear Muskingum
model.

2. Materials and Methods

This study has evaluated the performance of Mayfly (MA) algorithm in estimating the optimum
parameters of the Muskingum Non-linear model. To investigate the research’s findings desirability, the
results of the Mayfly (MA) have been compared to the results of other meta-Heuristic methods. Meta-
heuristics sample a set of solutions which are too large to be completely sampled. Meta-heuristics may
make few assumptions about the optimization problem being solved, and so they may be usable for a
variety of problems.

In this research, the wilson and Weissman-Lewis Rivers as a previous instance (1974), to investigate
the performance of algorithms used in the Non-linear Muskingum equation in the flood routing model.
In this study, Minimizing the sum of squares (SSQ) between the volume of real and routed outputs has
been considered as an objective function to evaluate the optimum parameters of K, X, a1, oz, B, C1,C>
and y in the non-linear Muskingum equation. The obtained optimum parameters from algorithms for
both rivers show that the MA algorithm could approximate the SSQ to optimal value and all meta-
heuristic algorithms could route the output flood as well.

3. Results

The results of the MA algorithm for Wilson and Weissman-Lewis’s rivers show the
minimization of the residual squares (SSQ) as the objective function, which is 3.21 for the
Wilson River and 68722 for the Weissman River. The results of this study showed that the
proposed model has high accuracy in estimating the output discharge values.

4. Discussion and Conclusion

To evaluate the performance of MA, the results of its implementation have been compared with
the algorithms of previous researches in two case studies. The results showed that the
estimation accuracy of estimating the nonlinear parameters of the model with MA algorithm
was high.

In the first case study, Wilson flood routing, the best values for the SSQ and DPO target functions of
the MA algorithm were 3.21 and 0.025, respectively. 68722 and 6.15.
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Estimation of the Type 6 Muskingum Nonlinear Model Parameters in
the Flood Routing with The Mayfly Algorithm (MA)

Saeid Khalifeh!,Kazem Esmaili?*, Saeed Reza Khodashenas®, Fereshteh Modaresi*

Abstract

One of the basic topics in hydrological and river engineering studies is flood routing.Flood flooding is
common in multi-tributary rivers and rivers without intermediate basin statistics. Therefore, to achieve
the determination of slopes and cross-sections in all sections of the river, the Muskingum hydrological
model is a useful method that helps to save information on the depth and flow of the flood at any time
by saving time and money. To specify. In this study, the nonlinear parameters of the new Muskingum
model are optimized based on the fly algorithm (MA). In this non-linear model of Muskingum, which
has eight parameters, the recovery coefficient y is used, which has more or less values than the number
of peaks discharged in the output hydrograph.To evaluate the performance of Muskingum's new
nonlinear model with the new MA algorithm, the Wilson and Weisman-Lewis case study has been used
by many previous researchers for validation. The results of the MA algorithm for Wilson and Weissman-
Lewis rivers show the minimization of the residual squares (SSQ) as the objective function, which is
3.21 for the Wilson River and 68722 for the Weissman River. The results of this study showed that the
proposed model has high accuracy in estimating the output discharge values.

Keywords: Optimization, MA, Hydrologic routing, Muskingum, Nonlinear type 6 model
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