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Summary

Beach cusps are rhythmic wave-shaped features usually observable on the beach face. These
features in the swash zone are so variable in terms of space and time due to wave attacks and
tides. In this study, an artificial neural network was used to fully understand the behavior of
multi-level beach cusps on the beach face. A neural network is a soft computing method for
solving problems as an intelligent system that can learn, remember, and create relationships
between different data. In this research, the parameters related to the beach cusps were
recorded as the input of the neural network model, including the cusp amplitude, cusp
elevation, and cusp depth in the lower, middle, and upper levels of the beach, as well as the
cusps spacing as the output of the model. To achieve the goal of this research to predict the
cusps spacing, the performance of three back-propagation neural network models was
investigated in different functions and neurons. Then, relevant statistical criteria were
calculated and compared at each stage. Back-propagation learning is an iterative search process
that adjusts the weights from the output layer to the input layer in each run until no further
improvement in the error value is found. The main results of this research indicate an excellent
agreement between the results of the neural network model and the recorded values of the
cusps spacing in the field observations. The comparison of the scatter plots related to the
values of the predicted spacings of beach cusps against the values of the observed spacings in
different parts of the swash zone on the beach face indicates that the accuracy of the results of
the neural network in the upper part of the beach face is the highest. These results are perfectly
consistent with other researchers' results who introduced the lower part affected by tides. The
evaluation of the graphs related to the trend of statistical criteria changes in different neural
network models in the whole simulation indicates that the accuracy of neural network results is
the highest to the lowest in Elman back propagation (Elman BP), Feed-forward back
propagation, and CFBP, respectively. Scatter plots related to the predicted spacings of cusps by
the Cascade-forward back propagation (CFBP) model (Im optimum function) against other
parameters of beach cusps show that there is a strong correlation between the cusps spacing
with all the morphological parameters of the beach cusps system, especially the cusp elevation
on the beach face. Another result of this research using a comparison of the radar charts related
to different statistical criteria in the different stages indicates that the functions provide various
accuracy in the predicted results depending on the type of selected models in the different
stages of the testing, evaluation, and training.
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