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BmE

The Prandtl number dependence of stratified turbulence is investigated by direct nu-
merical simulations. For moderate stratification, the horizontal spectrum of the potential
energy shows an increase in high wavenumbers as the Prandtl number increases, while the
—1 power law appears in a low horizontal wavenumber range. The potential energy spec-
tra comply with the Batchelor scaling, which had been derived for a passive scalar. When
stratification becomes strong, irrespective of the Prandtl number, both the kinetic and the
potential energy spectra exhibit the —3 power law, and the proximity of them is observed
in high horizontal wavenumbers, which means the Batchelor scaling is no longer valid for
the horizontal spectra of the potential energy.
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Figure 1: Time development of the buoyancy Reynolds number, Rep.
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Figure 2: Distributions of the local scalar dissipation rate (0S/0x;)?/RePrFr? at Fr = 1. Three
respresentative planes (x = 0,y = 0 and z = 0) are shown. (Left) Pr = 1 and (right) Pr = 7.
Light/dark grey indicates the region of high/low dissipation rate.
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Figure 3: Prandtl number dependence of the horizontal spectra of (left) the kinetic energy and
(right) the potential energy at Fr = 1.
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Figure 4: Compensented horizontal spectra of the potential energy at F'r = 1.
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Figure 5: Prandtl number dependence of the vertical scalar flux spectrum at F'r = 1. The inset
shows the close-up of 5 < kp < 100.
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Figure 6: Same as Fig.
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Figure 8: Compensented horizontal spectra of the potential energy at F'r = 0.05.
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