Figure 1. "¢ steady" : Vertical and horizontal distributions of the steady
states of the geopotential ¢(x,y,2). Modal amplitudes {¢g, ¢1, P2} =
{1,1,1} and horizontal to vertical aspect ratio ¢ = 100.

Figure 2. "¢ unsteady" : Vertical and horizontal distributions of the
unsteady state (at time to = 0) of the geopotential ¢(x,y, 2,t9). Modal
amplitudes {¢g, ¢1,d2} = {1,1,1} and horizontal to vertical aspect ratio
c = 100.

Figure 3. "w steady" : Vertical and horizontal distributions of the steady
sated of the potential vorticity anomaly w?(x,y,2). Modal amplitudes
{¢o,P1, 02} = {1,1,1} and horizontal to vertical aspect ratio ¢ = 100.

Figure 4. "w unsteady" : Vertical and horizontal distributions of the un-
steady state (at time tg = 0) of the potential vorticity anomaly @w?(x, y, 2, to).
Modal amplitudes {(ﬁo, b1, 952} = {1, 1,1} and horizontal to vertical aspect
ratio ¢ = 100.

Figure 5. "d x ¢ steady" : Vertical and horizontal distributions of the
steady state of density d(z,y,2) x ¢. Modal amplitudes {¢g, p1, P2} =
{1,1,1} and horizontal to vertical aspect ratio ¢ = 100.

Figure 6. "(Y steady" : Vertical and horizontal distributions of the steady
state of the geostrophic vertical vorticity ¢9(z,y,2). Modal amplitudes
{0, P1, 02} = {1,1,1} and horizontal to vertical aspect ratio ¢ = 100.

Figure 7. "Eg unsteady" : gg(x,y,,%,to). Vertical and horizontal distri-
butions of the unsteady state (at time ¢, = 0) of the geostrophic vertical
vorticity Zg (z,y, 2,t0). Modal amplitudes {950, b1, (;32} ={1,1,1} and hor-
izontal to vertical aspect ratio ¢ = 100.

Figure 8. "S steady" : Vertical and horizontal distributions of the
steady state of the vertical stratification S(x,y,2). Modal amplitudes

{(ﬁo, b1, 952} ={1,1,1} and horizontal to vertical aspect ratio ¢ = 100.

Figure 9. "S unsteady" : Vertical and horizontal distributions of the
unsteady state (at time ¢y = 0) of the vertical stratification S(z,y, 2, to).
Modal amplitudes {qgo, b1, QEQ} = {1,1,1} and horizontal to vertical aspect
ratio ¢ = 100.

Figure 10. "w? steady and unsteady" : Vertical and horizontal distri-
butions of the steady state of the quasi-geostrophic vertical velocity (equal
to the unsteady state at time tg = 0) w?(z,y, 2) = wi(x,y, 2,t0) (x10%).
We denote
wij = uf . VhDj s
Wig21 = Wiz + Wai.

Modal amplitudes {(ﬁo, b1, 952} = {1, 1,1} and horizontal to vertical aspect
ratio ¢ = 100.



