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Study of vortex motions for a generalized two-dimensional fluid system using
point-vortex model
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Linear stability of parallel shear flows and turbulent properties of a
generalized two-dimensional fluid system were investigated theoretically and numerically. We derived a
sufficient condition for stability of parallel shear flows and solved the so-called Kelvin-Helmholtz
instability problem. Furthermore, using an asymptotic analysis of Eddy Damped Quasi-Normal Markovianized
equation for a generalized two-dimensional fluid system, we predicted the existence of a universal
spectrum in the infrared range and the anomalous form of the eddy viscosity. Those results were verified
by direct numerical simulations of the governing equation for a generalized two-dimensional fluid system.
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