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We introduce a positive nonlinear semi-group in an ordered space, associated to a class of evo-
lution equations abstracting properties of known kinetic models of interest in applied mathematics
and physics. We investigate the basic properties of the semi-group, in particular, its invariants and
long-time behavior. In addition, discuss the usefulness of the results in some application examples,
and also present some challenging open problems.
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In this talk we investigate the Riemann Problem for a shallow water model with vegetation and
terrain data. We present a constructive method, that is not dependent on how large data jump
is, to solve the problem. Essentially the method involves the resolution of a nonlinear equation
that can have multiple solutions or no solution. The method uses a criterion of admissibility to
select among multiple possible solutions a physical relevant one. To illustrate the method several
examples are presented.
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