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The goal of this presentation is to review the design of high-order well-
balanced numerical methods for hyperbolic balance laws. More precisely, we
focus on the design of high-order finite volume numerical methods, based on a
reconstruction operator that preserves all the stationary solutions or a relevant
subset of them, of 1d hyperbolic balance laws:

Ui+ F(U)y =SU)os, (1)

where U(x,t) takes values in  C RY; F : Q — R is the flux function; S : Q —
RY; and 0: R — R is a known function (possibly the identity o(z) = ).

First, we recall the form of a standard high-order finite volume scheme based
on a reconstruction operator and then we present a general procedure to extend a
standard method so that it is well-balanced in the case where o is a continuous
function. We also discuss the main difficulties that appear when ¢ is a non-
smooth function and the extension to 2D domains. Finally, several applications
to well-known systems like the 1d Euler with gravity or the shallow-water system
over the sphere will be presented.
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