SO414 – Oceanic and Atmospheric Processes
Course Outline – Spring 2010

Text: Atmosphere, Ocean, and Climate Dynamics, by J. Marshall and A. Plumb

	Version: 12/17/2009
	Text chapter, pages, supplement
	Lesson/Lab Topic
	Deliverables

	Week 1

(11-15 Jan)

12Jan: Mon schedule
	Ch. 1
	-Course introduction, quick math review

-Lesson 1: Review of properties of liquids and gasses

-Lesson 1: Relative motion near a point
-MATLAB mini-lecture 1: Matrix array and workspace

	Start Assignment 1

	Week 2

(18-22 Jan)

18Jan: MLK Day
	Ch. 9
	-Lesson 1: Relative motion near a point 

-Lesson 2: Density, equation of state for atmosphere

-MATLAB mini-lecture 2: m-files
Lab 1: Solid body rotation: Tank demo
	Assignment 1 due 

Start Assignment 2

	Week 3

(25-29 Jan)
	Ch. 3
	-Lesson 2: Equation of state for ocean 

-Lesson 3: Hydrostatic motion and Archimedes principle
-MATLAB mini-lecture 3: Style guide and debugging
Work on Lab 1
	

	Week 4

(1-5 Feb)
	Ch. 3
	-Lesson 3: Static stability in atmosphere and ocean: Brunt–Väisälä  frequency
-Lesson 3: Double diffusion

-MATLAB mini-lecture 4: Loops- If, for, and while statements
Lab 2: Equation of state of seawater
	Lab 1 due Mon 1 Feb

Assignment 2 due

Start Assignment 3


	Week 5

(8-12 Feb)
	Ch. 6
	-Lesson 4: Fundamental forces in inertial reference frame

-Lesson 4: Friction and kinematic viscosity

-Lesson 5: Boussinesq approximation
-MATLAB mini-lecture 5
Work on Lab 2
	

	Week 6

(15-19 Feb)

15Feb: Presidents Day
	Ch. 6
	Exam 1 (Lessons 1-4)

-Lesson 5: Derivation of Navier-Stokes equation in spherical coordinates
-Lesson 5: Navier-Stokes equation in spherical coordinates

	Lab 2 due Tue 16 Feb

Assignment 3 due

Start Assignment 4


	Week 7

(22-26 Feb)

24Feb: 6wk grades
	
	-Lesson 6: Angular momentum, shallow approximation

-Lesson 6: Primitive Equations
-MATLAB mini-lecture 6
Lab 3: Static Stability

	

	Week 8

(1-5 Mar)
	Ch. 10
	-Lesson 6: Scale analyses, f-plane, β-plane approximations: Geostrophic flows

-Lesson 6: Reynolds, Rossby, Ekman numbers
-Lesson 7: Boundary conditions
Work on Lab 3
	Assignment 4 due

Start Assignment 5

	Week 9

(8-12 Mar)
	Ch. 7
	Exam 2 (Lessons 5-8)
-Lesson 8: Balanced flows: natural coordinates and geostrophic
-Lesson 8: Simple balanced flows: cyclostrophic, gradient

	Lab 3 due Mon 8 Mar



	Spring Break
	
	
	

	Week 10

(22-26 Mar)
	Ch. 7
	-Lesson 9: Thermal wind
-Lesson 9: Thermal wind
-Lesson 10: Turbulence, stress, and Reynolds decomposition
Lab 4: Geostrophic flow: Tank Demo 
	Assignment 5 due

Start Assignment 6

	Week 11

(29Mar-02Apr)
	Ch. 10
	-Lesson 10: Turbulence, stress, and Reynolds decomposition
-Lesson 11: Frictional flows: Ekman
-Lesson 11: Sverdrup circulation 

Work on Lab 4
	

	Week 12

(5-9 Apr)

6Apr: 12wk grades
	Ch. 10
	-Lesson 11: Streamfunction and Stommel Problem
-Lesson 12: Rotation in a fluid

-Lesson 12: Conservation of vorticity
Lab 5: Taylor Columns: Tank Demo
	Lab 4 due Mon 5 Apr

Assignment 6 due
Start Assignment 7

	Week 13

(12-16 Apr)
	
	-Lesson 12: Conservation of vorticity
-Lesson 13: Western boundary current, eddies, tropical cyclones
-Lesson 13: Western boundary current, eddies, tropical cyclones
Exam 3 (Lessons 9-12)
Work on Lab 5
	

	Week 14

(19-23 Apr)
	Ch. 11
	-Lesson 13: Western boundary current, eddies, tropical cyclones
-Lesson 14: Barotropic instability
Lab 6: Double-gyre Ocean Model 
	Lab 5 due Mon 19 Apr

	Week 15

(26-30 Apr)
	
	-Lesson 14: Baroclinic Instability
-Lesson 14: Baroclinic Instability

-Student project presentations
Work on Lab 6
	Assignment 7 Due

	Week 16

(3-4 May)

4May: Last classes
	
	-Course catch-up, presentations, evaluations

	Lab 6 Due Mon 3 May



	Final exam (TBD)
	
	Lessons 1-13
	


