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In the 2D mathematical models, the complex irregular dynamic boundary is the key point
for the calculations, which will impact directly reliability, accuracy and calculation
time of the whole calculation results. To choose treatment method of complex boundary is
as important as to choose numerical method. As the result, the people apply lots of
treatment methods for irregular complex boundary, such as boundary-fitted coordinate
system, unstructured mesh, overset grids and saw—tooth method, interpolation method,
blending method under Cartesian coordinate system. These methods have their own advantages
and disadvantages. Traditional differential method has been used long time and is most
widely used today. However, this method results in saw—tooth boundary that brings much
difficulty on accuracy and efficiency of calculation. This paper applies diagonal Cartesian
coordinate method to discretize shallow-water equations (including continuation equations
and momentum equations) widely used in rivers, lakes and seas. This method takes the
advantages of saw—tooth method’ s normal, easiness to form calculation grids and high
calculation efficiency. On the other hand, it can efficiently overcome the defects that
the boundary accuracy of saw—tooth method is low, and is closer to real conditions and
makes more reasonable boundary flow field. Convection—diffusion equations of sediment
transport cannot also provide mass conservation around the saw—tooth boundary when adopting
usual differential methods. This paper mainly considers mass conservation format of]
convection—diffusion equations in the boundary when applying diagonal Cartesian methods

Choice of calculation points is coupled with calculation points of velocity, water depth
in flow calculation. This can give accuracy of sediment calculation near the boundary. At
the same time, it makes grid creation and program design much easier. This paper applies
the diagonal Cartesian coordinate method to 2D water—depth averaged flow and sediment
mathematical models for seabed stability analysis of Quanzhou bay in Fujian province. Both

velocity and sediment concentration calculation results agree well with the measurement,

which shows that the method is efficient in the calculation for hydraulics and costal




engineering and has the good application prospect. This paper also calculates and analyzes
sediment transport laws in research area under various engineering conditions (including
beach inning, port building, engineering acquirement for water, sediment discharge and so
on). This will build the solid foundation for making scientific decisions of various
schemes for nuclear power project in Quanzhou bay. Keywords: complex boundary, water and

sediment mathematical models, diagonal Cartesian method.
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