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Diffusion of the Discharged Suspended Matter in Coastal Region

Masahiro Kaijtaara*, Naoichi INoUE* and Toshiki NARKAMURA*

Abstract

The problem of pollution due to discharged wastes in coastal regions is of
greatest importance to fishery. If wastes are unfortunately discharged or pre-
sumed to be discharged, it is necessary to know about the concentration of
pollutant matters in time and space, so as to take a countermeasure.

In this paper, the authors described the small-scall distributions of suspended
matter both in the field investigations and in the theoretical treatment. Measure-
ments were carried out off Yoshioka, where the Seikan undersea pilot tunnel
has been bored. Waste waters accompanied with boring have been discharged
into the Yoshioka river which flows into the harbor, and then diffuses to the
coastal area from the harbor entrance. However, it was scarce when we observ-
ed the clear distributions off the harbor, because the discharged amount of the
suspended matter was scarce. In this paper, we introduce some typical examples
showing clear distributions of the suspended matter. Some of them were caused
by the large amount of deposition at the harbor’s bottom, which was supplied by
the river erosion due to an abrupt flood (Aug. 21, 1968).

For a theoretical model, we assume that the discharged suspended matter
has & Gaussian distribution along axe y having its peak at current axe x and also
has a exponential form under vertical axe z. The equation for the small-scall
diffusion is as follows,

Q 2
V2w .A.U.xa[l—emp(—u.H)] ezp [- (2_11%7)_“’]

Sy 2) =

where Q the continuous discharge of suspended matter at origin, U the current
velocity, A the coefficient of concentration-decrease to axe z, H the depth and a is
the coefficient connected with the horizontal diffusion. Under such the simple
model, it is difficult to explain the actual diffusion of suspended matter in coastal
area where the flow is unsteady both in time and space. However, this will be
one of the available methods pressuming the maximum scale of a certain concent-
ration.
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Fig. 1. Topographical map at Yoshioka.
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Fig. 2. Horizontal distributions of suspended matter measured at flood on Jan. 22, 1967
(mg/D). ’
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Fig. 3. Horizontal distributions of suspended matter measured from ebb to flood on Oct.
4, 1968 (mg/l).
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Fig. 4. Vertical distributions of suspended matter measured from flood to ebb on Deec.
13, 1968 (mg/).

(Broken lines show clorinity distributions (%).
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Fig. 5. Vertical distributions of suspended matter measured at ebb on Oct. 23, 1969
(mgfl).
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Fig. 6. The experimental relation between radius of dye patch and horizontal diffusion

coefficient.

®: measured from ebb to flood on Sept. 16, 1970
O: measured from flood to ebb on Sept. 17, 1870
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Fig. 7. Vertical profiles of suspended matter near the harbor entrance measured at ebb
on Oct. 6, 1968.
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Fig. 8. Vertical profiles of suspended matter near the harbor entrance measured from
flood to ebb on Dec. 13, 1968.
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Fig. 9. An example of theoretical distributions of suspended matter (mg/l) calculated from
equation (5).

(Upper view shows the horizontal distributions and the lower shows the vertical)
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