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D 1 0-2 1 1

FIG. 1. Energy and enstrophy fluxes in Fourier space for the runs of Table I. Fluxes for runs D and E are computed from a single
snapshot. Inset (c): ratio of viscous over friction energy dissipation versus kinematic viscosity for the 5 runs, the line is a linear fit.

K

FIG. 2. Energy spectra for the simulation of Table I compensated with the inverse energy flux. Lines represent the two Kraichnan spectra
Cck—5/3 (dashed) with C = 6 and k3 (dotted). The inset shows the correction 8§ to the Kraichnan exponent for the direct cascade 3 obtained
from the minimum of the local slope of the spectra in the range ky < k < k, as a function of the viscosity. Error bars are obtained from the
fluctuations of the local slope. The line has a slope 0.38 and is a guide for the eyes.
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10°
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FIG. 3. Enstrophy spectra at increasing times ¢ = 1, 5, 10, 20, 30, 40, and 50 (from right to left) for set A (a) and set B (b).
Spectra are normalised by total enstrophy.

FIG. 6. Decomposition of the vorticity field (left) into coherent (middle) and incoherent part (right). The images are

screen-shots of one of the simulations in set B at time # = 10. Only one sixteenth of the domain is shown.

t =15 t =20

2 3
10 10 10 10 10
k 10

FIG. 7. Decomposition of the enstrophy spectra (solid) into coherent (dashed-dotted) and incoherent (dashed) parts. These
figures correspond to set A at t = 15 (left) and set B at r = 20 (right). Spectra are normalised by total enstrophy.
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FIGURE 4. Mean enstrophy fluxes averaged over the quasi-stationary time periods for
H8192S (r€[48,73]), H8192SD (t €[92,200]) and N32768S (1€ [63,73]). The abscissa is
the wavenumber scaled by the forcing wavenumber.
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FIGURE 5. Mean compensated enstrophy spectra for H8192S, H81928SD and N32768S, over
the same time intervals as in figure 4, where the abscissa is the wavenumber scaled by the

forcing wavenumber.
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Ficure 1. Localness of energy transfer. Curves 1 and 2: three dimensions, with (2.17a)
and (2.17b8), respectively. Curves 3 and 4: two dimensions, with (2.17a) and (2.17b),
respectively.
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FIG. 2. (a) PDF of (Z, —{Z;))/o, with Z,(r, t) enstrophy
flux and 0% = {((Z; — (Z¢))?), at different filter lengths ¢.
(b) PDF’s of the true flux (solid line) and the ‘‘nonlinear
model” (dashed line) at € = 77/130. The two lines are
indistinguishable.
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FIG. 3. (a) PDF of the angle 0 between o, and Vw, and
(b) conditional mean (Z,|80), for € = 7/130.
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FIG. 4 (color). Instantaneous snapshot of (a) ¢,(r,r) and
(b) Z,(xr,t), for € = 77/130 in a 512% subdomain. The red
regions in (a) are dominated by strain and the green by
vorticity.
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FIG. 5. (a) PDF’s of Z,(r,t) and (b) PDF’s of the angle 6
between o, and Vaw,, € = 77/130. The solid line indicates
strain, and the dashed line indicates the vorticity region.
(ZeVstrain = 3.7 X 1073 and (Z)yorex = 9.5 X 1074,
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FIG. 6. PDF’s of the angle y between Vw, and I, the left
eigenvector of D, for the negative eigenvalue.
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