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Oceanic diffusion in the coastal area

Masaaki FUKUDA
Division of Environmental Safety Research)
Tokai Research Establishment, JAERI
(Received January 30, 1980)

Described in this paper is the eddy diffusion in the area off
Tokai Village investigated by means of dye diffusion experiment and
of oceanic observation.

The structure of sea condition is complicated and varies with
time and place in a coastél area, so that it is difficult to apply
a simple diffusion model such as assuming a homogeneous eddy field.

In order to assess the oceanic diffusion in coastal areas, improved
methods effective in complex field were developed.

The oceanic diffusion was separated in two groups, horizontal
and vertical diffusion respectively. Both these diffusions are com=
bined and their analysis together is difficult. The coceanic diffusion
is thus considered separately.

Tnatantaneous point release is the basis of horizontal diffu-
sion analysis. Continuous release is then the overlap of numerous
instantaneous releases, It was shown that the diffusion parameters
derived from the results of diffusion experiment or oceanic obser-
vation vary widely with time and place and with sea conditions.

A simple diffugion equation was developed from the equation of con-
tinuity. The results were in good agreement with seascnal mean hori-

zontal distribution of river water in the sea area.
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The vertical observation in diffusion experiment is difficult
and the vertical structure of oceanic condition is complex, so that
the research on vertical diffusion generally is not advanced yet.

With river water as the tracer , a method of estimating vertical
diffusion parameters with a Gaussian model or one-dimensional model
waz developed. The vertical diffusion near sea bottom was numeri-
cally analized with suspended particles in seawater as the tracer.

Diffusion was computed for each particle size, and by summing up
the vertical distribution of beam attenuation coefficient was esti-
mated. By comparing the results of estimation and those of obser-
vation the vertical diffusivity and the particle size distribution

at sea bottom could be estimated,

Keywords: Oceanic Diffusion, Coastal Current, Shear Diffusion
Gaussian Model, Vertical Diffusion, Diffusivity,
Diffusion Parameter, Horizontal Diffusion
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Fig. 1 Relationship between time and dye area, off-shore.
Dashes lines show the experimental result. Solid line
shows the theoretical curve of the Fickian equation.
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Fig. 2 Relationship between time and diffusivity computed
with the Fickian equation.
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{1) 4th Aug. 1964 (A) Estimation (B) Observation
(C) Vertical current distribution
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(2) 3rd Jun. 1978 {(A) Estimation (B) Observation
(C) Vertical current distribution
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Fig. 12 Variation of dye on the current rip near the shore.
(1) 5 minuts after release. {(2) 17 minuts after release
(3) 34 minuts after release (4) 41 minuts after release.
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Fig. 29 Three dimensional Gaussian distribution model.
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