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SALINITY INTRUSION ANALYSIS IN ESTUARINE RIVER

By Kazuya INOUE, Masahiro TANaKA, Takushi SAKAGUCHI and Kentaro NISHIZAWA

Synopsis

This paper deals with a three-dimensional mathematical model to analyze salinity intrusion of par-
tially mixed type in estuarine river. The vertically two-dimensional model is critically discussed. To
avoid the difficulty for giving appropriate boundary conditions at downstream section, offshore sea area
must be included in the model and three-dimensional model is necessarily required. Finite difference
numerical procedures of the three-dimensional model are presented in detail, considering the difference
of mesh size and large change of water stage due to tide in estuarine river. The model is applied to
actual estuarine river. Vertical gradients of salinity concentration are small compared with observed
gradients. This results shows rather intense vertical mixing in numerical model. Characteristics of
salinity intrusion are, however, qualitatively agreed with those observed. Simulation studies are also
made to disclose the effects of discharge and tides on salinity intrusion.
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Fig. 1. Connection of coarse and fine mesh.
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Fig. 3. Plan of sea and river regions.
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Fig. 4. Velocity and Cl- distribution in 3rd day.
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Fig. 5. Comparison of Cl- longitudinal distribution in spring tide (1991/08/26).
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Fig. 6. Plane distribution of Cl~ (spring, ebb tide).
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Fig. 7. Comparison of Cl- longitudinal distribution in neap tide (1992/08/06).
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Fig. 8. Longitudinal distribution of velocity (neap, ebb tide).
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Fig. 9. Simulation result (Case-1, spring tide, drought discharge).
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Fig. 10. Simulation result (Case-2, spring tide, mean discharge).
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Fig. 11. Simulation result (Case-3, neap tide, drought discharge).
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