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Abstract:

Flood control through rivers is one of the important measures to control and prevent flood damage. Flood
hydrograph prediction is generally done using two hydrological methods (Manning and numerical) or hydraulic
methods (solving Saint-Venant equations). Numerical methods are widely considered due to the fewer
parameters, the low cost of calculations, and finally the appropriate accuracy. In this study, the use of artificial
intelligence has been investigated for flow routing of the river. For this purpose, the combined algorithm,
covariance matrix adaptation evolutionary strategy (CMAES), and Bayesian vector machine (RVM) have been
used. Also, its results have been compared with the outputs of decision tree classification algorithms (CART),
double gradient boosting algorithm XGBoost, simple Bayesian vector machine (RVM), and random forest (RF).
Finally, to evaluate the performance and efficiency of the algorithms, the evaluation criteria of mean absolute
error (MAE), root mean square error (RMSE), and coefficient of determination (R? have been used.
Calculations of flood routing in the Mollasani area of Ahvaz have been performed for the study period 2011-
2017. The obtained results indicate the appropriate success of the combined RVM-CMAES algorithm as a
powerful tool in hydrograph forecasting for flood management, with evaluation criteria of MAE=19.69,
RMSE=29.37, and R?=0.93 in the training period, and MAE=19, RMSE=27.83, and R?=0.94 in the test period.
Furthermore, the Taylor diagrams and the routed hydrograph time series demonstrate that the combined
algorithm is superior to other algorithms. The proposed algorithm has high potential for use in flood warning
systems and other issues related to water resource management.
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