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Most of the job of a river is done through its channel. The day-to-day task of handling discharge, the
year-to-year task of eroding, transporting, and depositing sediment, and the long-term adjustments
toward some equilibrium are all dependent on processes that occur within or immediately adjacent to a
river's main channel. In common, a typical characteristic of river is wandering and have a meandering
shape because of instability of the alternate-bar type in straight channels finally developed fluvial
meandering. The meander grows by the process that the river shift their positions across the valley
bottom by depositing sediment on the convex bends while simultaneously eroding the on the concave
banks of the meander bends. Therefore, from the straight channel with a preferable hydraulic condition,
bars were formed and became convex bends. At the same time concave bends were also generated on
the other side of bars. After some years, meander shape became clearer and vegetations emerged on the
permanent dry bars then flood plains. Therefore, the morphological process of meander development is
one of the great concerns of hydraulic engineers. Besides, considering flow itself, the meander has a
characteristic of strong turbulence. The curvature of the meander makes the processes different from
straight channel by centrifugal or helical forces resulting in the different momentum exchanges in
transverse direction. This turbulence flow is therefore significant for modeling of bed morphology. In the
terms of the concentration of pollution transport, the capability of flushing is impeded by the meander as
well. Hence, the transport or movement of pollution in the meandering rivers required a reliable
turbulent model and curvature effect required to be included.

For much of this century hydraulic engineers have been measuring and analyzing river channels in
order to tie them in some predictable way. Therefore, the turbulence, morphology and behavior of
channel have long been considered a sensitive indicator of the "state" of any river as well as a record of
processes acting within a watershed. This knowledge is essential to hydraulic engineer because his
responsibility is to help others to live with nature or survive from river disasters and secure the human
welfares in a sustainable and harmonic way. With today’s advances in computer technology, hydraulic
engineers explore the river processes and problems by using computer-based solutions. This involves
building computer models of the river flow, turbulence, morphology, and etc. These models are then used
to understand the complex interaction between flow turbulence and bed response. Although it is difficult
nearly impossible to predict the precise extent of the change, the nature of change can be estimated
qualitatively. Therefore this work will explore in qualitative prediction of interaction between river
morphology and turbulence, with an emphasis on the applicability of existing mathematical models and
tools numerically.

Taking above statement into account and what can be done today, basic objectives of this study are a) to
employ the modeling and numerical approaches in order to simulate the flow and turbulent motions in
meandering channels for their practical applicability and b) to recognize the bed morphological processes
lead to forming a meandering channel. The additional objective is ¢) also to investigate the performance
of turbulent model (temporal and spatial) for predicting the bed morphology with existing of structure
(local scour). Therefore, the depth-averaged two-dimensional models were used to compute the turbulent
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flow in a meandering channel. Firstly the attempt was done on the shear mixing layer on various
turbulent models. Secondly the simulation was performed on the meandering channel with groynes
generated turbulence by recirculation. The “Boundary-Fitted Coordinates” was employed throughout the
study to transform continuity and movement equations from physical to general coordinates in order to
compute the flow in meander and to couple the curvature effect. The numerical model was based on the
finite different method using a staggered grid with the CIP method for purely advection scheme. The
mean flow field was compared against the experiment and showed a good agreement. With the
assumption of coexisting of horizontal (generated from horizontal velocity gradient) and vertical
(originated from the bottom) turbulences taken into account, the depth-averaged k-e model for turbulent
closure was chosen. For model verification, the turbulent characteristic from experiment was used to
verify the accuracy of selected turbulent model. The turbulences are well predicted by the k-¢ model. In
comparison, if modeled only by vertical turbulence (0-equation), the eddy viscosity was found to be
underestimated. Additionally, the concentration transport was simulated to see its movement and
exchange processes in groyne fields.

Since the flows and turbulence are satisfactory predicted by our model, an extension on bed morphology
simulation was also performed. As the meandering shape originates from instability of the alternate
bars in straight channels, the straight channel case was initially selected for the simulation. It was
found that the model could predict the bed forms for the straight channel with unsteady inflow well.
Additionally the bed morphology of alluvial meandering channels based on the experimental series of
sign-generated function conduct at CERI Hokkaido was calculated and detailed findings are discussed.
Finally, the bed morphology of local scour simulation was done to investigate the performance of
turbulent model (temporal and spatial) for predicting the bed morphology with existing of structure with
comparison with experimental data. .
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