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Abstract 
Shallow water equations with a non-flat bottom topography have been widely used to model 
flows in rivers and coastal areas. The positivity-preserving well-balanced discontinuous Galerkin 
(DG) method can maintain the positivity-preserving property, well-balanced property, high order 
accuracy, and good resolution for smooth and discontinuous solutions. We improved the entropy 
stable well-balanced schemes to general discontinuous Galerkin (DG) methods for the shallow 
water equations with non-flat bottom topography, which can maintain conservative, high order 
accuracy and well-balanced property. If time allows, I would also briefly present a numerical 
framework of the high order well-balanced characteristic-based finite difference schemes based 
on alternative WENO scheme. In order to capture the strong discontinuities and large gradients, 
the fifth-order upwind weighted nonlinear interpolations together with a sixth order cell-
centered compact scheme for the second and fourth derivatives of the flux are used to construct 
alternative WENO schemes.  We will show that the new framework via the special splitting 
technique for the source term and the reconstruct methods for the conservative variables 
maintains the exact C-property while the solution maintaining essentially non-oscillatory and 
high resolution. 
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