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Shallow Water Equations in Cartesian Coordinates
and its Application in Complex Geometries
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Abstract
In this paper an explicit mathematical model is developed to solve shallow water equations and it is |
applied to flows with complex geometry. Control volume method is used to solve unsteady equations
: with a staggered grid arrangement. Turbulent stresses are calculated based on a constant eddy .
| viscosity. The model is verified in different flow conditions such as a flow in a canal with a wavy bed,
| propagation of wave in a reservoir, sudden expansion in a rectangular channel, uniform flow in a |
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rectangular channel, which is inclined with respect to the coordinates, and flow in a meandering !
channel. The results are compared with experimental and analytical data. Complex boundaries are |

! introduced to the model by steps. The effect of steps on the accuracy of model is investigated. It is

shown that steps introduce additional resistance to the flow. This additional resistance is however
negligible if flow velocity is low and the width to depth ratio is large.

. Keywords |

Mathematical model, Shallow water equations, Complex geometry, Cartesian coordinates, Explicit 5
scheme, Control Volume. :
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