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Abstract. We construct a nonlinear kinetic equation and prove that it is well-
adapted to describe general multidimensional scalar conservation laws. In particular
we prove that it is well-posed uniformly in ¢ — the microscopic scale. We also show
that the proposed kinetic equation is equipped with a family of kinetic entropy
functions — analogous to Boltzmann’s microscopic H-function, such that they
recover Krushkov-type entropy inequality on the macroscopic scale. Finally, we
prove by both — BV compactness arguments in the multidimensional case and by
compensated compactness arguments in the one-dimensional case, that the local
density of kinetic particles admits a “continuum” limit, as it converges strongly
with ¢]0 to the unique entropy solution of the corresponding conservation law.

1. Introduction

Consider the scalar multi-dimensional conservation law
d
(%[u(x, 1+ Y %[Ai(u(x, H)]1=0, (x,)eRix RS, A()eC', (L1)
i=1 i

with given initial conditions u(x,t =0)=uy(x). We are concerned here with a
Boltzmann-like kinetic equation which describes (1.1), as its microscopic scale,
¢ >0, tends to zero. To this end we introduce a scalar function, f,(x,v,t), which.
can be viewed as a microscopic description for the density of particles located at
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