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2-D NUMERICAL ANALYSIS OF FLOW AND TRANSVERSE
MIXING OF CONTAMINANTS IN A RIVER

By Yoshiaki Iwasa, Shirou Ava and Tomoo INOUE

Synopsis

This paper deals with the two-dimensional numerical analysis method of flows
and transverse mixing of contaminants in a river by means of the generalized
curvilinear coordinate system. Basic mathematical models for flow and mixing of
contaminants are derived in the generalized coordinate system from the usual
models for shallow water in the Cartesian coordinate system and their difference
forms are also presented. The developed models are applied to the Yodo River
system which has the three main tributaries of different flow characteristics and
concentration fields. They merge into Yodo River in the confluence and it has the
very complicate geometry, therefore the selected study area is suitable for examining
the models developed. Transverse concentration distributions of NHyN and SiO,
obtained by the numerical analysis with the transverse mixing coefficient Dr= 0.2
hu, are successfully compared with the measuered data and the validity of the
models is verified.
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Fig. 3. Difinition points of variables and domains for integrating the mathematical
models in a physical plane.
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Fig.4. The Yodo River system and study area.
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Fig. 5. Generated curvilinear grid for study area.
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Table 1. Summary of boundary conditions.

Katsura R.| Uji R. | Kizu R. | Yodo R.
Discharge Q@ (ni/s) 18.36 60.48 11.38 —
NH:-N Concentration C (ppm) ~3.03 ~0.35 ~0.14 —
Si0. Concentration C (ppm) =9.00 >2.27 | ~13.,21 —
Stage ¢ (0.P.+m) - = — 5.75
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(a) water surface elevation
contour map (in O.P. + m).

0.0 0.5 1.0 (km) {€) velocity vector distributions.
Fig. 7. Simulated results.
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{b) velocity vector distributions and iso-depth contour map.

Fig.8. Simulated Results in the confluence.
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