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SCALAR VARIANCE SPECTRUM IN ENSTROPHY
CASCADE RANGE OF 2-D TURBULENCE

Qian Jian
(Department of Physics, Graduate School of Academia Sinica, Beijing 100039)

Abstract The nonequilibrium statistical-mechanics theory of a passive scalar
field convected by turbulence is applied to study the variance spectrum G(%) of a
2-D (two-dimensional) turbulent passive scalar field in the convective range, while
the velocity spectrum E(K) == ¢X*?%™* in the enstrophy cascade range, here X is the
enstrophy dissipation rate, C is a dimensionless coefficient. The closure equations
in this case are divergent due to the nonlocalness of the .cascade process in 2-D
turbulence. ln order to overcome the divergence difficulty, the closure equations are
localized by a localization procedure. We obtain G(k) = BC VqX k™!, here 5 is
the variance dissipation rate, the dimensionless coefficient B = [0.71ln(L — 1.2)-
0.54]7" depends upon the localization factor L and is not a universal constant. It is
shown that the direction of the scalar variance cascade is from larger to smaller
scales.
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