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A Study on the dynamical properties of the
two-layer flow system at a river-mouth

Masakazu KASHIWAMURA

Abstract

The two-layer flow which is composed of salt water and fresh water plays a very
interesting role at a river-mouth.

In this paper, various phenomena of the two-layer flow system, which have been
previously made clear by many field observations, are intended to be analysed theoretically
by introducing a series of fundamental equations of motion.

First, the control action of the system at the river-mouth is discussed when a tidal
effect exists.

Secondly, in a stationary state of the flow, the relation between the surface-slope and
the interfacial slope was obtained, and the magnitude of the shearing stress between the
two layers was also estimated.

Next, in regards to surface waves and internal waves which are caused by various
disturbances, their propagating velocities and other properties were theoretically deduced,
and further, were compared with observational data.

In addition, by taking account of a frictional force between the two layers, the decreas-
ing rate and the variation of the internal waves were calculated.

Finally, the diffusivity of salt water into the fresh layer was discussed. The exchange
of water-mass through the interface of the two layers can be estimated to be generally
very small, by plotting the electric resistance of water at every depth on a normal-proba-
bility sheet.
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