
Assignment 2: Atmospheri DynamisAll questions require detailed explanations of answers.1 Vertial ModesConsider the linearization about a state of rest for the ompressible atmosphereusing pressure as a vertial oordinate (ignore moisture e�ets as in Leture 5).Assume for simpliity that the stati stability satis�es the equation
S(p)

p
≡ K ∼ 10−8 (1)whih is aurate for the mid troposphere (but less so elsewhere). Considerthe separation of variables problem of the Letures and derive a simple seondorder ODE for the vertial struture funtion for vertial veloity. Using theboundary onditions for these equations disussed in Letures, derive onditionsfor eigenvetors and eigenvalues for this Sturm Liouville problem. Using the nu-merial value from equation (1) dedue an approximate solution to this eigen-value/eigenvetor problem. Sketh the struture funtions for the �rst 3 modes(vertial veloity and geopotential/horizontal wind) and work out the approxi-mate value of the orresponding shallow water speeds (assume that the bottomof the atmosphere has pressure 1 bar = 105Nm−2 with density 1.2 (kg)m−3).2 Horizontal WavesSuppose there exists a foring at �xed frequeny for the linearized equationsabout a state of rest. Dedue limits on latitude for whih this foring anindue propagating Rossby and Poinare waves.3 Rossby WavesDerive an expression for the group veloity for a Rossby wave of maximumfrequeny with respet to zonal wavenumber. Sketh (use matlab) the timeevolution of this wave in the (x, y) plane with hoies of f0 orresponding to

45◦N and a shallow water speed of 60ms−1.
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