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A brief survey on WENO methods

QIU Jianxian, XIONG Tao”

(School of Mathematical Sciences, Xiamen University, Xiamen 361005, China)

Abstract: As an important class of numerical methods for solving compressible hyperbolic conservation laws, the high-order
weighted essentially non-oscillatory (WENQO) scheme belongs to both finite difference and finite volume frameworks. It achieves high
resolutions of shock wave discontinuities while avoiding numerical oscillations by using a nonlinear weighted combination of different
sub-stencils. In recent years,to improve the robustness and the computational efficiency, (a) the study of unequal-sized sub-stencils
with a different combination, (b) a better extension to high dimensional problems with structured or non-structured meshes,and (c)
smaller residue convergences for steady-state problems, have become an active research area. Furthermore, developing efficient and
stable numerical methods via the combination of WENO schemes and implicit-explicit (IMEX) Runge-Kutta time discretization and
then applying this combined scheme to complex flows under extreme conditions should constitute an attractive research direction.
Here, we have performed a series of designs and applications for high-order WENO schemes, including (a) a new WENO-ZQ scheme
with an arbitrary convex combination of unequal-sized sub-stencils, (b) Hermite WENO (HWENO) schemes with a Hermite type
interpolation or reconstruction,and (c¢) asymptotic preserving WENO schemes with uniform stability for Euler and shallow-water
equations at all speeds. These schemes have greatly improved the flexibility of WENO-type schemes and their applicable regions and
can be widely applied to numerous areas, such as national defense engineering, space flight, astrophysics, atmosphere, and ocean
among others,
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