Numerical mixing in idealized simulations of submesoscale baroclinic
AM

Instabilities over a shelf
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. Numerical mixing IS generated by advection discretization
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* Muum = (A{s*} — A{s}?)/At (Burchard & Rennau, 2008), M,,, = 2K,(d,s)* (Osborn & Cox, 1972)
« |dealized ROMS model based on Hetland (2017); 500 m horizontal resolution; 30 vertical layers

« z=5—105 with 1% noise; f = 43°N; K — ¢ turbulence closure; MPDATA for tracer advection; 20
day simulation; oscillatory winds of varying amplitude starting on day 5

How does numerical mixing impact larger scale flow and salinity field?

l1l. Oscillatory wind experiments help build intuition
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1. Numerical mixing IS enhanced at fronts
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FGF = > > | — FGF > 0 frontogenesis, FGF < 0 frontolysis. Hetland and Qu (in-prep).

V. Advection schemes substantially impact numerical mixing
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HSIMT has ~10% saline bias relative to MPDATA, partially due to the excessive numerical mixing
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