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Turbulent Characteristics of Wind-Driven Currents
in a Two-Layered Stratified Ocean

Susumu NAKANO*
Hiroichi TSURUYA**
Hidehisa ICHINOHE***

Synopsis

Turbulent characteristics of two-layered stratified wind-driven currents
without reverse flow are investigated.
Experiments have been conducted in a wind-wave tank (W 0.6 x D 0.85 x L

22 m) in which a false bottom was installed in.order to circulate the reverse flow

below it and suppress the generation of reverse flow in the upper part of the tank.

In this part acrylic salt-water pool (W 0.2 x D 0.2 x L 8 m) was installed. Wind

velocity was varied from 3.6 to 5.6 m/s. Simultaneous measurements of density

and turbulent motions in both horizontal and vertical directions were made using
an electric conductivity meter and a x-type hot-film anemometer in order to
obtain mass flux near the interface. They were mounted on a self-elevating
system at the same level and the lateral spacing of them was set 5.5mm. Upper
water depth was about 10 cm and the density of salt-water was about 1.01.
The study has yielded the following conclusions:

(1) Intensities of wave-induced velocity fluctuations decrease exponentially
with a distance from a water surface as calculated by the small amplitude
wave theory.

(2) Turbulent characteristics of wind driven currents coincident with those of
pipe flows except near a water surface.

(3) Eddy viscosities and eddy diffusivities at the interface decrease according as
the flow becomes stable. It is found that these characteristics can be
approximately explained by Munk and Anderson’s model.
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