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The Effects of Numerical Viscosities

I. Slowly Moving Shocks
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We begin a systematical study on the effect of numerical viscosi-
ties. In this paper we investigate the behavior of shock-capturing
methods for slowly moving shocks. It is known that for slowly mov-
ing shocks even a first-order scheme, such as the Godunov or Roe
type methods, will generate downstream oscillatory wave patterns
that cannot be effectively damped by the dissipation of these first-
order schemes. The purpose of this paper is to understand the
formation and behavior of these downstream patterns. Our study
shows that the downstream errors are generated by the unsteady

the Roe scheme [22]) may give inferior results [19]. One
known example is the computation of slowly moving
shocks. Here slowly moving means that the ratio of the
shock speed to the maximum wave speed in the domain
is much smaller than one. Several references have reported
the difficulty of computing slowly moving shocks [28, 21,
19], where first-order Godunov or Roe type methods pro-
duce spurious long wave oscillations behind the shock,



















































