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The Behavior of Unsteady Saline Wedge
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AbstractJThis study presents the behavior of unsteady saline wedge in which it is examined velocity
profile variations at the lower layer (inner wedge) and wedge tip responses to a tidal action in
a rectangular open channel. Unsteady saline wedge has just tidal excursions corresponding to tidal
amplitudes at the river mouth, although two wedge tips in flood and ebb tide remarkably have
different shapes. Maximum velocities at the lower layer appear immediately from high water to low
water level (or low to high water). Numerical computation results obtained by only just interfacial
friction factor at the steady state show satisfactory agreements with experimental data. However, the

numerical model on one-demensional two-layer flow still has some problems to date.
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Tidal range Period Relative hy ha Q Saline
Run no* T density (=hyy+hay) (cm} (cm®/s) water supply
(cm) (sec) diff. ¢ (cm) (cm?/s)
1 20 400 0.0225 203 17.5 208 0~583
2 19 600 0.0242 20.5 17.5 208 0~583
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4 20 600 00115 203 16.8 208 67~583

*The subscript 0 denotes values at the rivermouth
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(@) x/La=0 (river mouth)

(b} x/La=0.88
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Fig. 1. A typical example of tidal wave generated by exeri-
mental apparatus (run 4).
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Fig. 2. Flow condition classification by use of Keulegan
number 6 and nondimensional parameter A
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Fig, 4. Velocity profile variations at the lower layer (ie. saline water layer) with a tidal period. Fig. (a) and (b) show
profiles under unsteady state and (c) under steady state, respectively.
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Fig. 5. Appearences in the neighborhood of wedge tip, catching by use of visulalization method(run 2): Fig. (a) shows
the appearence at about a minute later since a low water passed by and (b) at just after the floww changed

from flood tide to ebb tide, respectively.
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