AOSC 611 

Dynamics of the Atmosphere and Oceans II 

Instructor:  Prof. Da-Lin Zhang

Description
This course covers linear theory of wave propagation and instability in rotating and stratified fluids, and the general circulation. Subjects of the course include: acoustic waves, gravity waves, mountain waves, inertial gravity waves, Rossby waves and equatorially trapped waves, geostrophic adjustment and model initialization, parcel instability, shear, Kelvin-Helmholtz, symmetric, inertial, barotropic and baroclinic instability, and the atmospheric general circulation.
Prerequisite:  AOSC 610 (Dynamics of the Atmosphere and Oceans I) or equivalence. 

Text:  Course Notes
	Lecture
	Course Contents
	

	1 - 2
	1. Introduction

   1.1 One-dimensional non-dispersive waves

   1.2 One-dimensional dispersive waves

   1.3 The perturbation method 
	

	3 – 6

	2. Surface gravity waves

   2.1 Shallow water waves without rotation 

      2.1.1 The frequency equation

      2.1.2 The wave structure

      2.1.3 Energy propagation of surface waves

      2.1.4 Discussion

   2.2 External gravity-inertial waves 

      2.2.1 The governing equations

      2.2.2 Surface waves with no rotation

      2.2.3 Surface waves with rotation
	

	7 – 14


	3. Waves in a rotating, spheric system

   3.1 Rossby waves

      3.1.1 Free Rossby waves

      3.1.2 Quasi-geostrophic Rossby waves

      3.1.3 Topographically forced Rossby waves

      3.1.4 Energy propagation of Rossby waves

   3.2 Equatorial waves

      3.2.1 Mixed Rossby-gravity waves

      3.2.2 Kelvin waves

   3.3 The equivalent depth
  Review I

  First midterm exam
	

	15 - 27
	 4. Waves in stratified, rotating fluids

4.1 Gravity - acoustic waves

      4.1.1The linearized governing equations

      4.1.2 The general solutions

      4.1.3 Lamb waves

      4.1.4 Group velocity

   4.2 Internal inertial-gravity waves

      4.2.1 The linearized governing equations

      4.2.2 Pure inertia-gravity waves

      4.2.3 Vertically propagating equatorial waves

      4.2.4 Effect of vertical shear  
  4.3 Mountain waves

      4.3.1 Flow over a sinusoidal terrain

      4.3.2 Flow over isolated topography

      4.3.3 Trapped lee waves
   4.4 Vertically propagating equatorial waves
   4.5 Geostrophic adjustment
Review II

Second midterm exam
	

	28 - 43
	5. Dynamical instability

   5.1 Parcel instability

      5.1.1 Static instability

      5.1.2 Shear and Kelvin-Helmholtz instability

      5.1.3 Inertial instability

      5.1.4 Slantwise instability

   5.2 Barotropical wave instability

      5.2.1 Necessary condition for instability

      5.2.2 Barotropic energy conversion

   5.3 Baroclinic wave instability

      5.3.1 A two-layer model

      5.3.2 Physical interpretation

      5.3.3 Energetics of baroclinic waves   

   5.4 Dynamic instability of a continuously stratified fluid

Review III
	


                  Final exam

Distribution of credits:          4     Assignments — 20%

          2      Mid-term       — 40%

          1      Final              — 40% 
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