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One Analytical Method for Salinity Intrusion

into Estuaries of Well-Mixed Type

by
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(Department of Civil Engineering)
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(Graduate Student, Department of Hydraulic Civil Engineering, Kyushu University)

Summary

An analytical expedient for salinity intrusion of well-mixed estuaries is to solve one dimensional
convective diffusion equation in any kind of way. As the stream of estuary is unsteady due to tide
and the flow area is nonuniform in longitudinal direction, the flow velocity, the cross sectional area
and the dispersion coefficient in estuary vary with time and position. Therefore it is very difficult
to solve analytically the convective diffusion equation which has these functions of time and position
for hydraulic coefficients. In this paper the complex problems are made simple as follows, solving
the equation of salinity convective diffusion in estuaries.

Considering that the diffusion equation holds good averagely during a tidal cycle and solving the
diffusion equation in wihch velocity is transformed into constant river discharge velocity,
longitudinal salinity distribution at low tide slack is determined. Next, the salinity distribution at
low tide slack is carried through the estuary by means of tidal velocity. .

The solutions obtained by this method are presented and are applied in the Chikugo River. The

analytical results show fairly good agreement with the field observed data.
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Fig. 1 Cross sectional area for mean water
level in the Chikugo River. The Origin
of X-axis is taken at Sakaguchi Seki
(17.7km point up-stream from river
mouth) and the positive direction is
down-stream.
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Fig. 2 Tidal elevation for August 18-19, 1966.
at river mouth of the Chikugo River.
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Fig. 5 Comparison of measured and calculated salinity distribution by equation (24) for the Chikugo
River. Full lines present the results calculated by equation (24) for F,=5, L =35km.
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Fig. 6 Comparison of measured and calculated salinity distribution by equation (27) for the Chikugo
River. Full lines present the results calculated by equation (27) for F;=20, L =40km.
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