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Abstract: Reconstructing the whole sea depth sound speed profile (SSP) at the current location can be done by
performing empirical orthogonal functions (EOFs) by means of measured data and historical SSP data. Determina-
tion of the sampling depth of data is difficult. With this in mind, we introduce a way to choose the sampling depth
of data according to the historical SSP data, determine the amount of data based on the variance contribution rate of
the EOF spatial function, and then use the EOF algorithm in reconstructing the whole sea depth SSP. We find that
the reconstructed SSP by the EOF method agrees well with the measured SSP. We also find that the depth data ob-
tained by constant gradient sound ray tracing can meet the 0.25% depth limit set out by the National Oceanic and
Atmospheric Administration and that the effective beam ratio has reached 100%, which provides a reference for the

acquisition depth of the SSP data in the actual measurement operations and improves the operation efficiency.
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