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The structure of stratified mixing in
baroclinically forced shear flows

Observations: large-scale shear instabilities mix in the ‘braids’ rather than in the ‘cores’

Transect

Acoustic measurements of mixing at the mouth of the Connecticut River estuary , . . . ..
river acoustic backscatter « salinity microstructure € mixing sea

! CT river estuary §
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mixing hotspots due to forcing
by slope a; enhancing the shear
(barochmc generatlon)
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. . . New high-Re observation
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whereas the cores are relatively quiet - /4“5T' =T It (<25 ppi)
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Already seen 1n Geyer et al., Geophys. Res. Lett. (2010) mixing in the braids  quiet cores 4 sedlnlilents ~0.6 m/s

Low-Re paradigm: mixing in the cores / Re ~ 5%10 5 (ignore here) \ == :
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Modelling: the braids undergo secondary instability and overturn faster than the cores

High-Re: mixing in the braids by secondary instabilities (no DNS to date)

Re = 5x103 S Re = 5x10° Why?
2D simulations with fixed Ri = 0.2, Pr = 10
Baroclinic generatlon of
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shear along the braid’s
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+ compression by strain

Laboratory: can we measure small-scale mixing along the braids in an experiment? We have such a lab experiment ...
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Observations Modelling Experiments ... and high-resolution data )
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stratified turbulence regime, inertial range
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Energy cascade:

Primary instabilit
Iy Y ‘Sustained’ sheared turbulence

baroclinic forcing by slope a; \/ Secondary instability \_/ baroclinic forcing by slope «,

j baroclinic forcing by slope «
from the topography, tide. .. S DY S10pt &2 During ‘steady state’, we have

from the primary billow TKE dissipation € o a, N2UH B
Richardson Ri; = 0.1 and mixing eftficiency I' = 0.1 ¥




