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Fig. 1 Explanatory illustration of the dispersing process of matter released as a line source at x=0 in a shear

current.
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Fig. 2 The vertical profile of the typical shear cur-
rent used in this section.
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Lﬂh2{960
120k,

(9)

D;s(2) :Dsoo{l —exp(—

U2T/120
1.4

T,
0.012

0.01 //——\\
0.008

/ UPT/120 ~
0.006 /
0.004 /
0.002
0 L L L
0 0.2 0.4 0.6

0.8 1
d*(=d/h)

Fig. 3 The variation of the stationary dispersion
coefficient with the relative thickness of the shear
region, d*, given by (6).
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DI THBEDIREL BB LICHIELTWwD ERb
Nz, M ohE sz (2) icRAT 2 &, Poi-
seuille JEO AP TURE VW L b5

Fig. 413, X (4) oG onsithAmAs %&f%?ﬂt%ﬁﬂ
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Fig. 4 Temporal variations of the dispersion coefficient from the initial to the stationary stage at each case of d*.
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20,

2.2 REVRPOBRFEVEOTH

WREWNECHEE R E, OARENONE T, —#HW
WIRENR CH 2 WA EBT 2 2 £ 23% v, RERICE
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Fig. 14 Temporal variations of the dispersion coefficient of suspended matter, the vertical velocity of which is
wr(=w/Bskz)=—05, in developing Ekman drift current for each water depth, 2*(= Bs%). The ordinate is

normalized by Us%/f.
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Fig. 17 The stationary dispersion coefficient of suspended matter dependent on its own vertical velocity, w*,

for each water depth, 2*(= Bsh).
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Fig. 18 Temporal variation of the dispersion coefficient, D¢, of suspended matter with w;*=—1 due to the

land/sea breeze.
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Fig. 19 The longitudinal profile of the one-dimensional diffusion coefficient in the hydraulic model of the Seto
Inland Sea. The value is transformed to the prototypal one.
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tion in a tidal inlet.
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Matter dispersion process in tidal inlets : Significance of
the characteristic mixing time and matter dispersion due to Ekman
drift currents and a tide-induced residual circulation

Hidekazu YASUDA¥

Abstract

Shear diffusion drew attract of many hydraulic researchers at the beginning as longitudi-
nal dispersion of passive matter in a narrow pipe or tube, which has been regarded as the
third mixing dilution process sequent to molecular and turbulent diffusions. Although the
idea was applied by some researchers to the environmental flow like estuaries and tidal inlets
with taking no notice of the severe conditions, the present report takes up a problem of analy-
sis of usual longitudinal dispersion and investigates possibility of practical application of shear
diffusion to natural environmental flows. Based on the model that suspended matter near the
basin floor is effectively dispersed in an oscillatory current with the Stokes layer, horizontal
dispersion due to the wind of particles distributed near the water surface is analyzed assum-
ing the transient Ekman drift current. The dispersion coefficient induced by the wind might
become relatively large even at the initial stage because of the substantially short characteris-
tic mixing time in the Ekman layer. The process causing the one dimensional diffusion (longi-
tudinal dispersion) coefficient of the Seto Inland Sea is revealed using the idea of the substan-
tial characteristic mixing time.

Key words : shear diffusion, dispersion coefficient, characteristic mixing time, wind drift cur-
rent, the Seto Inland Sea
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