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Abstract

In this paper, the discharge coefficient of side slots is simulated for the first time by a modern artificial
intelligence technique entitled "Outlier Robust Extreme Learning Machine (ORELM)". To this end, initially,
the parameters influencing the discharge coefficient including the ratio of the main channel width to the side
slot length (B/L), the ratio of the side slot crest height to the side slot length (W/L), the ratio of the flow depth
to the side slot length (Yw/L) and the Froude number (Fr) are detected and five ORELM models (ORELM1
to ORELMDb) are developed using these parameters. After that, experimental data are classified into two
groups including training (70 percent) and testing (30 percent). Then, the superior model and also the most
influencing input parameters are introduced through the conduction of a sensitivity analysis. The superior
model (ORELM3) simulates discharge coefficient values in terms of B/L, W/L and Fr. It should be noted that
the ORELM3 model forecasted discharge coefficient values with reasonable accuracy. For example, the
correlation coefficient (R), the scatter index (SI) and the Nash-Sutcliffe efficiency (NSC) index for the
ORELM3 model were obtained in the testing mode to be 0.936, 0.049 and 0.852, respectively. Analyzing the
simulation results indicated that W/L and Fr are the most effective input parameters for modeling the
discharge coefficient. Furthermore, the results of the uncertainty analysis exhibited that the ORELM3 model
has an underestimated performance.

Keywords: Discharge coefficient, Extreme learning machine, Outlier robust partial derivative sensitivity
analysis, Sensitivity analysis, Side slots, Uncertainty analysis,
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