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Shallow water model is the set of hyperbolic partial differential equations that
has very widely applications, for instance, tsunami wave propagation, flooding in
both wet and dry area, open channel flow, or etc. The objectives of this research
project are two folds: numerical method development, and the applications of this
model to real life problem as well as in water wave theory.

To develop accurate and efficient numerical method, we study in both one and
two dimensional problems. For problem in one dimension, we develop the method
based on discontinuous Galerkin approach. We try to improve the consistency
and accuracy of the numerical method by applying weighted average flux (WAF).
Various test cases and applications have been shown in chapter 1. The results
from one dimensional problem then become the solid background to extend our
study in two dimensions. Details of these studies are shown in chapter 2 where
we have develop an accurate and efficient finite volume method for solving the
shallow water equations in two dimensions including bottom slope and frictions.
The outcome is a computer program enabling us to apply the developed method
to solve real life problem. We have tested our numerical scheme to solve great
flood in 2011 of Chaopraya river basin, Thailand. The prediction and sattlelite
image are in good agreement. This shows the accuracy and robustness of our
scheme that can be applied to other problems, and we hope this would be some
important basic knowledges in this research field that should save the budget to
buy expensive software to do shallow water simulations in Thailand.

After we obtain the computer program of shallow water simulations, we ap-
ply the method to study in deep of shallow water flows over two obstacles. Main
objective is to develop water wave theories for shock-shock interactions between
the first and the second obstacle. We have found a new feature of contact dis-
continuities over the first obstacle, and the second obstacle always control flow
criticality when the obstacle heights are equal. Full details are given in chapter 3,
or published paper in 2015 of Journal of Fluid Mechanics.

The results of shallow water flows over two obstacles motivate us to study



further. One point of view is to study the same problem but different water wave
model. So, we try to study by applying the force Korteweg de Vries (fKdV) model
to investigate the interaction between weakly nonlinear dispersive and nonlinear
terms over two obstacles. The flow is restricted only transcritical flows. Full de-
tails are given in chapter 4. It have shown the agreement and difference between
the shallow water and the fKdV model. This study provides a big picture and
theoretical results for connecting among water water theories.
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