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FIGURE 2. Energy spectrum functions E(k) versus k at steady state. (a) RUN 2, (b) RUN 3,
(¢) RUN 4 and (d) RUN 5. Insets are the mean spectral energy fluxes normalized by large-scale
(infrared) energy dissipation €;;.
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versus p and (b) PDF of energy flux. Solid line: true flux I7,; dashed line: second-order MSG

model flux 77" (see §5.2) with each normalized by its r.m.s. value.
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FIGURE 8. (a) Flux fraction Q" from length scale £, versus n, A=2, from DNS, TFM and
second-order MSG; (b) cumulative flux fraction W® versus n, 2= 1.5, from DNS and TFM.
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Top left: Instantaneous snapshot of vorticity field w. Top right: Instantaneous snapshot of energy flux II,.
Bottom left: Conditional PDFs of energy flux with Okubo-Weiss criterion. Bottom right: Conditional

PDF's of energy flux with LKH criterion.
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FIGURE 10. Snapshot of a merger event captured in our DNS, at times well before, immediately
before and immediately after a saddle-node bifurcation; black circles represent nodes and white
circles saddle points.

FIGURE 11. Vortex merger events, with colours indicating radial distance in units of filter
length ¢, overlaid by contour lines of energy flux, in black, showing regions of inverse cascade.
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FIG. 1. (Color online) Time evolution of the (a) energy spectrum,
(b) energy flux, and (c) enstrophy flux in a single 2048 simulation
from t = 0.5 (black line) to t = 6 (light gray or light blue line).
Slopes in the energy spectrum are indicated as references. The curves
corresponding to ¢+ = 0.5 and 6 are indicated in all panels by arrows
and the vertical dashed lines indicate the initial energy containing
wave number ky. In (b) and (c), note the displacement to smaller
wave numbers of the minimum of energy flux and to larger wave
numbers of the maximum of enstrophy flux. The inset in (a) shows
the time evolution of the energy (solid line) and of the enstrophy
(dashed line) in this run, with the color changing with time following
the colors used for the different curves in the spectrum and fluxes.
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