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1. Introduction

The Mekong River is the major river feeding life to
millions of people along its route from Southern China to
Vietnam. Since the Mekong River is vital on international
scale, any development projects done on the river are
needed to be carefully assessed. However, some
development projects by local authorities have caused
many ecological problems especially to the downstream.
Hence, there have to be superior management tools to
resolve or minimize such problems and grant
sustainability to imminent projects.

Water quality is another topic which directly concern
to river ecosystem and water consumption. Since human
activities nearby the river have increased, more water is
required and more pollution problems are concerned. On
the contrary, proper water quality management scheme is
not yet actually realized. Hydrological model is used to
represent the processes occur in the real catchment. A
number of hydrological models are continually developed
and already applied to the watershed. However, to ensure
the sustainability of any development projects, it is
necessary to figure out both hydrodynamic, water quality
and the relationship between them. Therefore, water
quality/hydrological model then comes to crucial.

Sediment transport is one of the essential keys
required for other more advance parameters such as
bacteria and viruses. Transportation of such pathogens has
close relationship to the suspended solid content in water
body (Sakoda et. Al, 1997, Schernewski & Jilich, 2001,
Skraber et. Al, 2004).

This study focuses on the development of the
sediment transport right from the basic and the numerical
methods to solve numerical problems.

2. Advection-Dispersion Equation and Solution
Schemes

The equation for the mass transport for one-
dimensional unsteady flow reads:
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where A is the cross-sectional area, Q is the flow, D is the
dispersion coefficient, x is the space coordinate and t is
the time coordinate.

The numerical solution for the equation can be
developed by  substituting  finite  difference
approximations for the derivatives. The explicit finite
difference is used in the study due to its appropriateness
to both linear and non-linear problems which are typical
in water quality modeling although its stability has to be
considered. -
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The straightforward methods, FTBS and FTCS schemes
are plagued by numerical dispersion as shown in Figl.
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Fig.1. Effect of numerical dispersion of FTBS
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McCormack Method has been introduced in order to
enhance the calculation stability and eliminate the effect
of numerical dispersion. It consists of two steps of
calculation, predictor by forward difference (Eqn.6, 7)
and corrector by backward difference (Eqn.8, 9).
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However, the McCormack method cannot provide
good prediction for the sharp front either (Fig 2).
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Fig.2. Sharp front smeared out by McCormack scheme

QUICKEST is another explicit finite difference
approximation method, developed for unsteady, nonlinear
equations. It uses a three-point upstream-weighted
quadratic interpolation for the wall values of the
independent variables in a control volume.
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Fig.3. Result by QUICKEST scheme

From Figure 3, the QUICKEST method yields
significant better result in term of sharp front than
McCormack method. However, as other pure explicit

finite difference method, the stability has to be careful.

3. Cohesive Sediment Transport

Cohesive Sediment Transport (CST) is the simplest
fashion to model the transportation of sediment, consists
of 2 parts; deposition and erosion. The rate of deposition
can be expressed by:
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where S is the source/sink term in the advection

dispersion equation, C is the concentration of the
suspended sediment, w is the mean settling velocity of

suspended particles, h« is the average depth through
which the particles settle, t 4 is the critical shear stress for
deposition and t is the bed sheer stress. The rate of
erosion has been described by the expression:
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where t is the critical sheer stress for erosion, M« is the
erodibility of the bed and # is the flow depth.
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Fig.4. Model result of sediment erosion and deposition

4. Summary

There are many numerical methods available for the
approximation of partial differentiate equation nowadays.
Each method has its pros and cons. Explicit finite
difference is convenient for water-quality modeling since
nonlinear terms cannot be directly solved using matrix
algebra approaches easily. QUICKEST method is the best
explicit finite difference scheme for nonlinear equations,
while McCormack method is better for linear system and
has ability to enhance itself the calculation stability.

CST is simple but can produce unrealistic resunlts
since there is no sediment budget taken to account. The
erosion term can cause very high suspended solid in water
body for the continually high velocity flow.
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