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Time dependent plasma viscosities for asymmetric toroidal plasmas
in various collisionality regimes are calculated. It is known that in the
symmetric limit the time dependent plasma viscosities accurately
describe plasma flow damping rate. Thus, time dependent plasma
viscosities are important in modeling the radia electric field of the
zonal flow. From the momentum balance equation, it is shown that, at
the steady state, the balance of the viscosity force and the momentum
source determines the radial electric field of the zonal flow. Thus, for
afixed source, the smaller the viscous force is, the larger the value of
the radial electric field is, which in turn suppresses the turbulence
fluctuations more and improves turbulence transport. However, the
smaller the viscous force also implies the smaller the neoclassical
transport fluxes based on the neoclassical flux-force relationship. We
thus show that when neoclassical transport fluxes are improved so are
the turbulent fluxes in toroidal plasmas.
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