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Computation of quasi-three-dimensional flow and mass transport
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ABSTRACT

Because of the wide estuary, the horizontal variation of the flow and mass transport of tidal
estuary in Taiwan should be considered in modeling; likewise, their vertical variation will occur due
to gravity. Therefore, the three-dimensional characteristics of this issue always exists. Horizontal
two-dimensional and vertical two-dimensional problems have been studied in Taiwan, but the
three-dimensional problem has rarely been investigated to a larger scale due to complex
calculation. This research follows Wu (1997) which divides the coastal hydrodynamic calculation of
three-dimensional into horizontal two-dimensional and vertical one-dimensional by Lardner and
Cekirge’s (1988) VHS (vertical / horizontal splitting algorithm) to develop the quasi Cekirge’s (1988)
VHS (vertical / horizontal splitting algorithm) to develop the quasi three-dimensional hydrodynamic
model, by adding the ignored density variational term in the original governing equation in order to
get rid of the constraint of regarding the density as a constant and to consider the effect of density



gradient on the characteristics of the flow. Besides, a turbulence simulation is added into vertical
one-dimensional hydrodynamic model to match the actual shallow water flow more reasonably.The
mass transport models of horizontal two-dimensional and vertical one-dimensional are added to
calculate density variational term, and thus the three-dimensional information of concentration
transport and the density distribution of the whole flow field are obtained. This quasi
three-dimensional model can effectively decrease the calculation time and space demands through

dividing the calculation into horizontal two-dimensional and vertical one-dimensional.

The

combination of hydrodynamic model and mass transport model will provide the information of
three-dimensional space distribution including tide, velocity and concentration transport.A practical
application of the present study is successfully carried out in the estuary of Tansui River.In addition,
according to the same theory, this quasi three-dimensional model can also be applied to the
calculation of chemical substance transport such as DO (dissolve oxygen) and BOD (biological
oxygen demand), and can monitor a more complete change of flow and water quality by considering
the influence of temperature transport in future studies .
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