
Slab s mmetric and a i s mmetricSlab-symmetric and axi-symmetric 
models

B l d l ti f t i lBalanced evolution of tropical 
cyclonesy
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Sawyer-Eliassen Equation
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Special case q = constantSpecial case q  constant



The membrane analogy
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The Sawyer-Eliassen equation



Sawyer-Eliassen Equation

Axi-symmetric

Discriminant

SE equation is elliptic if  D > 0



Parameters in SE Equationq
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Can show that
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Thermally-forced secondary circulation leads to spin up
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Prediction method

Initial condition: v(r z 0) givenInitial condition:   v(r,z,0) given

Heating and friction distributions given

Solve                                                 for χ

Solve SE-equation for ψ

Solve for u and wSolve                                                  for u and w

Integrate for v(r,z,Δt)Integrate                                               for v(r,z,Δt)



Calculations by Dr. Hai Bui (Hanoi Uni)
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A warm-cored vortex



Barotropic stability



Net radial force on a displaced air parcel

Radial pressure gradient at B

Net force on parcel at B



Net radial force on a displaced air parcel



AAM in a typical vortex
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Thermally-forced secondary circulation leads to spin up
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Movie Time-height sequence of Absolute Angular Momentum
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