A High-Order Conservative  Atmospheric  Dynamical-Core Based on Vertical          Lagrangian Coordinates
The High-Order Method Modeling Environment (HOMME)  developed  at the National Center for Atmospheric Research (NCAR)  is a framework  for  investigating element-based methods to build   scalable   and high-order accurate dynamical cores.  Recently, the HOMME has been further extended to incorporate conservative hydrostatic dynamical core based on the discontinuous Galerkin (DG) method.  The discontinuous Galerkin (DG)  method is  a hybrid technique combining the finite-element and finite-volume methods, and is inherently conservative. The DG dynamical  core retains the computational advantages of the  spectral element method  (default setup) in HOMME  such as scalability, computational efficiency, and exponential convergence. The HOMME horizontal grid system  is based on the cubed-sphere  geometry with non-orthogonal curvilinear  coordinates.  For the  DG baroclinic model the prognostic equations rely  on hyperbolic conservation laws. The  vertical discretization employs  the one-dimensional Lagrangian coordinates, and the hydrostatic atmosphere is vertically divided into a finite number of pressure   thickness. This approach allows to treat the baroclinic model as  “vertically stacked” shallow water models.  The vertically deforming  Lagrangian surfaces are    remapped onto the  reference  (Eulerian) coordinates by using a conservative one-dimensional cell-integrated semi-Lagrangian (CISL) method, at a regular interval of time. Time integration is based on strong stability preserving third-order  explicit Runge-Kutta scheme.  The model is validated using the standard baroclinic test cases. As compared  to the standard dynamical cores the DG results are  encouraging,  and will be presented. 

