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V (r) = UVα(r/L)

Ro = U/fL Re = UL/ν



BAROTROPIC INSTABILITY

ωz
′
∝ [A cos(mθ) + B sin(mθ)]



Barotropic Instability Growth Rates
Re → ∞
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CENTRIFUGAL INSTABILITY
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Rayleigh: Axisymmetric Flow

Instability ⇔
dL2

dr
= 2LLr < 0

L = r (v + Ωr) Abs. ang. momentum



Axisymmetric Simulation
Ro=-4 ωθ
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ANTICYCLONE Re → ∞
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∫ rc

0
L0(r)rdr = 0

L0(r) = r(V(r)+Ωr)

new L(r) = 0 0 < r < rc

= L0(r) rc < r



ANTICYCLONE Re → ∞
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v(r) = −Ωr for 0 < r < rc

v(r) = Vα(r) for r > rc
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3D SIMULATION
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3D Simulation ωz
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3D Simulation ωz
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α=1.8 Ro=-3 Re = 15k

3D SIMULATION PREDICTION
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α=1.8 Ro=-2.3 Re=15k

3D SIMULATION PREDICTION
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REGIME BOUNDARIES

α=1.8

Barotropic Growth Rate = 0
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REGIME BOUNDARIES

Re = 15k

for α ≈ 3

Barotropic Inst. Growth Rate

≈ Centrifugal Inst. Growth Rate
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