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Development of Quasi-3D Shallow Water Turbulence Model and Simulation of Large-Scale 3D Eddies
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For properly handling shallow water turbulent flows with less computational extra cost, in this study, we have
developed a new quasi-3-D turbulence model named SDS-Q3D model for shallow water turbulent flow. This method
is based on SDS-2DH model (Nadaoka& Yagi,1993) and extended by employing multi-term coupling method, in
which Legendre polynomials are adopted as the vertical dependence functions. The present model is applied for
calculating Horizontal Large-Scale eddies developed at a harbor entrance and in river flows with transverse shear due

to vegetation drag.
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Fig. 1 Legendre polynomials.
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Fig.2 Computational domain.
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(a) Surface velocity.

(c) Surface elevation.

(d) Depth-averaged
vertical velocity.

Fig.3 Horizonta large eddy structure.
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Fig.4 Velocity distribution at the vertical
cross section indicated in Fig.3(d).
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Fig.5 Depth-averaged vertical velocity.
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Fig.6 Behavior of the particlesin large eddies.
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Table 1. Caculation condition.

Bottomslope ~ Water depth  Vegetation layer width

1/458 2.67cm 20cm
A y
ﬁ
1m 0.2m
el iy Za e T R -
Vegetation 0.2m
layer

Fig.7 Computational domain.
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Fig.8 Spatia distributions of vorticity.

u cm
50 . | !
exp.  depth ‘ . z=2.0cm
401 & z=2.0cm | :
30| & z=10cm| .
O z=0.3cm
20—t
10 ,,,,,,,,,,,,,,,,,,,,
| 4 |
%o 0.2 0.4m
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Fig.10 Transverse distributions of Reynolds stress.
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