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ABSTRACT

This study aims to achieve accurate prediction of surface currents in the Persian Gulf.
Reliable forecasting of these currents is of critical importance for various applications,
including the improvement of maritime navigation, sustainable management of fisheries
resources, mitigation of oil pollution, and enhancement of search and rescue operations.

In this research, an advanced hybrid model based on Convolutional Neural Networks
(CNN) and Long Short-Term Memory (LSTM) networks is employed. The required
data, including zonal and meridional velocity components, are extracted from the
HYCOM model for the period 2010-2015 with a spatial resolution of 8 km. In the
proposed architecture, the CNN network is responsible for extracting spatial features,
while the LSTM network captures temporal patterns and dependencies.

The results indicate that the optimal selection of the spatial radius of the input data plays
a crucial role in improving prediction accuracy. The findings show that as the
forecasting time horizon increases, a larger spatial radius becomes necessary; however,
increasing the spatial radius does not always lead to improved performance. The
prediction error for all investigated forecasting horizons remains below 7.95%, based
on the normalized mean squared error (NMSE) metric.
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