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Title: Seasonal Behavior of the Internal Tides and Their Influence on the Water Temperature

and Tidal Current Estimation Process in Genka Coast, Okinawa, Japan
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The thesis documents the seasonal variations in the characteristics of the internal tides and their
associated influences in Genka coast, Okinawa, Japan. Profiling and mooring measurements were
carried out during summer and winter in three sites of the study area. The results show that the
depth-averaged current flows nearly parallel to the coastline during summer and winter. There is
also an existence of a cross-shore internal tidal current according to the vertical structure of the
horizontal current in both seasons. This current influences the bottom water temperature
transmission from offshore to near-shore bottom water and changes the vertical temperaimre_ profile
even of near-shore regions and thereby establishes a unique cooling system. This influence is
stronger in summer than winter due to the seasonal inconsistency in the intensity of the propagéted
internal tidal currents. Spectra of the baroclinic and bottom water temperature also confirm the
existence of the semi-diurnal constituent' dominated internal tides as well as their seasonal and

shoreward variations in Genka coast.

The study also explores the relation of the pertinent internal tides occurring in .Genka coast with
tidal current estimation process to assist engineers in deciding whether to use one-layer
(depth-average) or multi-layer observation techniques for estimating accurate tidal currents.
Harmonic tidal analysis was done over the measured records for the calculated records. The
calculated depth-averaged records show good agreement with measured current records at the
surface and in the middle and bottom layers of the water column during the winter but prominent
disagreement in the bottom layer during the summer. The existence of cross-shore internal tidal
currents during the summer and their absence during the winter is found to be responsible for both
the all-layer agreement in winter and the bottom-layer discrepancy in summer. Considering the
seasonal existehce of the internal tide, multi-layer observations should require for an accurate tidal
current estimation in Genka Coast. Otherwise, where the internal tide is absent, the one-layer
observation should minimize assessment cost and computing time while providing engineers with

sufficiently accurate tidal current estimation.
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