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In stream-potential dynamics pressure coordinate velocity
−→v = {dx/dt, dy/dt, dp/dt} = {vx, vy, vp} = {u, v, ω} is presented in terms of 4D stream-potential
{ψ0, ψx, ψy, ψp}

−→v = ∇ψ0 +∇×−→ψ ↔ vi = Giα∂αψ
0 + εαβγ∂βψγ ,

with diagonal metric tensor with main elements G11 = G22 = 1, G33 = p2/H2 (H = RT/g is the height scale).
Vector potential −→ψ is further expressed via horizontal curl and divergence of the stream function

ω = ∂xψy − ∂yψx ≡ dp/dt, χ = ∂xψx + ∂yψy.

The wave-vector components in linearized stream-potential dynamics are the scalar flow potential ψ0, surface
pressure fluctuation p′

s, horizontal divergence χ and curl ω of the fluctuative part
−→
ψ′ of complete vector potential

−→
ψ = −→ψ +

−→
ψ′.

Equations for ψ0 and p′
s form the external wave subsystem

∂p′
s

∂t
+∇2

∫ ps

0

ψ0dp = 0,
dξ0

dt
+ gH∇2(p′

s/ps) = A0(−→ψ , ω, χ), L0ψ0 = ξ0, L0 =
p2

H2

∂2

∂p2
+∇2, (1)

while the equations for χ, ω and temperature fluctuation T ′ form the internal wave subsystem

d
−→
ξ

dt
= −→A (−→ψ , ω, χ),

dT ′

dt
=
Tiω

p
+Q, L0χ = ∂p

(
p2ξp/H2

)
,

(
p2

H2

∂2

∂p2
+∇2

)
ω =

p2

H2
(∂yξx − ∂xξy)

(2)
with Ti = (R/cp)T − p∂pT . In these equations

ξ0 = ∇ · −→v = ∂αv
α,
−→
ξ = ∇×−→v ↔ ξi = εiαβ∂αvβ

are the 3D divergence and curl of velocity.
In the presentation equation systems (1) and (2) are solved both analytically and numerically. Interaction of external
waves with stationary internal orographic waves is investigated.


