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SUMMARY

. Title

A study on the tidal front off the Taean Peninsula

. Necessity and objective of the study

. Necessity

The presence of tidal front indicates the rapid variation of tidal
mixing(and wind mixing) in the horizontal direction, influencing the
exchange of materials between shallow and deep coastal waters.
Understanding of tidal front structure is crucial to the prediction of
movement and redistribution of plankton, nutrients and pollutants
mainly originated from the coast. Furthermore, investigation on tidal
front structure in sea regions off Taean Peninsula may be helpful
in developing and verifying three—dimensional baroclinic numerical

model.

. Objective

Understanding of tidal front structure off Taean Peninsula through



measurements of temperature and current profiles.

M. Scope of the study

The present investigation as the first year study includes a set of
measurements in coastal sea regions off Taean Penisula covering
125° 30' E ~ 126" 20" E in longitude, 36° 377 N ~ 37° 00" N in
latitude to have a perspective on the time and space variability of
temperature and the location of tidal front. The measurements are:
CTD survey, time series measurements of temperature profiles at 2
positions using thermistor chains, and a time series measurement

of current profiles using ADCP.

IV. Result of the study

-. CTD survey shows the formation of a well developed
thermocline near 125° 33" E in longitude, 36° 43" N in latitude(St.
C14) and gives some evidence of tidal front near 125° 40" E with
upward and downward branching of isotherms. Much of efforts of
the present study has been directed to measurements of time

variability by mooring a set of self-recording instruments.



Unfortunately, the thermistor chain placed at the depth of 50 m
was lost and only the temperature profiles within the depth of
upper 10m were obtained. The data displays the presence of
diurnal and semi-diurnal variations in temperature and supports the
fact that both wind and tide-induced mixing are important in this

region.

~. A theoretical heat diffusion model in which the convective term
acts as a driving force has been solved using the expansion of
eigenfunctions and Laplace transform. Solar radiation is defined at
the sea surface boundary and the advective horizontal velocity is
assumed to be oscillatory. The model elucidates how the influence
of initial condition decays in time and the wvalue of the vertical

eddy viscosity determines the temperature structure. It is noted that
the initial condition becomes negligible after ¢ > t, = h*/(K,1%)

and the change in the magnitude of the convective forcing and the
variation in both the magnitude and profile of eddy viscosity give

time and space variability of temperature field near the front.

V. Suggestions



—-. Despite the efforts directed to measurements of time wvariability
of temperature profiles by mooring a set of self-recording

instruments, loss of the thermistor chain placed at the depth of 50

m produces very limited information. The data with a 10 m cable
gives some qualitative results: the tidal front structure is
weakening in September and both tide and wind mixing have
comparable effects. Emphasis is here given on the urgent need of

devising the safety system of the moored instruments.

-. Results of the present study indicate that to get a better
understanding of the tidal front off Taean peninsula measurements
need to be focused on sea regions near 125° 40" E. At least 3
thermistors have to be installed with one meteorological system.
At the moment we are almost giving up the plan to install CMB in
second year study to measure the meteorological parameters such
as solar radiation, hurmdity, waves and wind conditions. It may be
important to devise on our own way a buoy system of measuring
sea level wind speed and direction at a low cost, while measuring
the other meteorological parameters by installing an on land

measuring system at nearby islands.

-. Finally, with the development of a three dimensional baroclinic



model, investigation is needed in verifying the applicability of
turbulence closure schemes especially in the presence of both tide

and wind mixing.
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(Appendix: Temperature profiles
measured by CTD)
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