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We present a new adaptive semi-implicit discontinuous evolution Galerkin (DEG) method, which couples a discontinuous Galerkin formulation with approximate evolution operators constructed using the theory of bicharacteristics of multidimensional hyperbolic systems, such that all of the infinitely many directions of wave propagation are considered explicitly. In order to take into account multiscale phenomena that typically appear in atmospheric flows nonlinear fluxes are split into a linear part (governing the acoustic and gravitational waves) and to the rest nonlinear part that models advection. Time integration is realized by the IMEX type approximation using the semi-implicit second-order backward differentiation formulas (BDF2) scheme. Comparisons with the standard one-dimensional Riemann solvers for the flux integration demonstrate better stability and accuracy for inviscid and low viscosity flows with small Mach

and Froude numbers (which

are of primary interest, e.g., for numerical weather prediction).
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