3.10 Buoyancy frequency

The square of the buoyancy frequency (sometimes called the Brunt-Viisala frequency) N2
is given in terms of the vertical gradients of density and pressure, or in terms of the
vertical gradients of potential temperature and Absolute Salinity (or in terms of the
vertical gradients of Conservative Temperature and Absolute Salinity) by (the g on the
left-hand side is the gravitational acceleration, and x, ¥ and z are the spatial Cartesian
coordinates)

g_lNZ = _p_lpz + KPZ = _p_l(pz - Pz /c? )
= a’0, - p° asA/az|Xvy (3.10.1)
= a0, - f° asA/az|X’y.

For two seawater parcels separated by a small distance Az in the vertical, an equally
accurate method of calculating the buoyancy frequency is to bring both seawater parcels
adiabatically and without exchange of matter to the average pressure and to calculate the
difference in density of the two parcels after this change in pressure. In this way the
potential density of the two seawater parcels are being compared at the same pressure.
This common procedure calculates the buoyancy frequency N according to
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N2Z= 980 _ 97Ap (3.10.2)
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where Ap® is the difference between the potential densities of the two seawater parcels
with the reference pressure being the average of the two original pressures of the seawater

parcels. The last part of Eqn. (3.10.2) has used the hydrostatic relation P, = —gp.



