SO513 – Honors Oceanic and Atmospheric Processes
Course Syllabus – Spring 2012
Texts: Fluid Mechanics, by P. Kundu, I. Cohen, and D. Dowling
Introduction to Physical Oceanography, by R. Stewart
	Version: 01/09/2012
	Text chapter
Kundu and Cohen: KC

Stewart: S
	Lesson/Lab Topic
	Deliverables

	Week 1

(9-13 Jan)

10Jan: Mon schedule
	KC Ch. 1

	-Course introduction, quick math review

-Lesson 1: Review of properties of liquids and gasses, relative motion near a point 
-MATLAB 1: Style guide and m-files

	Start HW 1

	Week 2

(16-20 Jan)

16 Jan: MLK Day
	KC Ch. 2
	-Lesson 1: Index notation

-Lesson 2: Density, equation of state for atmosphere
-Lesson 2: Equation of state for ocean 

-MATLAB 2: Debugging: workspace and matrix arrays
Lab 1: Solid body rotation: Tank demo
	

	Week 3

(23-27 Jan)
	KC Ch. 12
S Ch. 6
	**AMS Annual Meeting**

-Self-guided: MATLAB 3: Loops (If, For, While)
-Possible combination with CDR Sanabia
Work on Lab 1, HW 1
	DUE: HW 1 Fri 27 Jan
Start HW 2


	Week 4

(30-3 Feb)
	KC Ch. 12
KC Ch. 14

S Ch. 8
	-Lesson 3: Hydrostatic motion and stability
-Lesson 3: Static stability in atmosphere and ocean, Brunt–Väisälä  frequency
-Lesson 3: Double diffusive convection
Lab 2: Equation of state for seawater
	DUE: Lab 1 Mon 30 Jan
DUE: HW 2 Fri 3 Feb


	Week 5

(6-10 Feb)
	KC Ch. 4

KC Ch. 14
S Ch. 7
	-Lesson 4: Conservation of mass
-Lesson 5: Conservation of momentum
Work on Lab 2
	DUE: Lab 2 Mon 6 Feb

Start HW 3



	Week 6

(13-17 Feb)


	KC Ch. 4

KC Ch. 14
	Exam 1 (Lessons 1-5) Fri 17 Feb
-Lesson 5: Strain rate tensor

-Lesson 5: Boussinesq approximation
Lab 3: Static Stability
	

	Week 7

(20-24 Feb)

20 Feb: Presidents Day
22 Feb: 6wk grades due
	KC Ch. 4

KC Ch. 14
	-Lesson 5: Navier-Stokes equation in spherical coordinates
-Lesson 6: Apparent forces, rotation, and β-plane

-Lesson 6: Apparent forces, rotation, and β-plane
	DUE: HW 3 Fri 24 Feb

Start HW 4



	Week 8

(27 Feb-2 Mar)
	KC Ch. 14
	-Lesson 7: Geostrophic winds, Rossby & Reynolds numbers

-Lesson 7: Taylor-Proudman theorem, Thermal & Gradient winds, Cyclostrophic balance

-Lesson 7: Geostrophic technique 
Lab 4: Geostrophic flow: Tank Demo
	DUE: Lab 3 Mon 27 Feb


	Week 9

(5-9 Mar)
9 Mar: Early schedule
	KC Ch. 4
	-Lesson 8: Boundary conditions and stress tensor

-Lesson 8: Boundary conditions and stress tensor


	DUE: HW 4 Mon 5 Mar

Start HW 5

	Spring Break

	Week 10

(19-23 Mar)
	KC Ch. 14
S Ch. 8

S Ch. 9

S Ch. 12
	-Lesson 9: Turbulence and Reynolds averaging 

-Lesson 9: Turbulence and stress

-Lesson 9: Ekman’s solution, transport, and upwelling
Lab 5: Taylor Columns: Tank Demo
	DUE: Lab 4 Mon 19 Mar


	Week 11

(26-30 Mar)
	KC Ch. 14
S Ch. 11
	-Lesson 10: Modeling the Gulf Stream: Stommel’s solution
-Lesson 10: Modeling the Gulf Stream: Stommel’s solution

	DUE: HW 5 Mon 26 Mar

Start HW 6

	Week 12

(2-6 Apr)


	KC Ch. 14
S Ch. 12
	Exam 2 (Lessons 6-10)  Fri 6 Apr

-Lesson 10: Stommel’s solution
-Lesson 11: Conservation of vorticity
-Lesson 11: Potential vorticity and Kelvin’s circulation


	DUE: Lab 5 Tue 3 Apr


	Week 13

(9-13 Apr)
10 Apr: 12wk grades
	KC Ch. 14
	-Lesson 12: Barotropic instability
-Lesson 12: Barotropic instability

Lab 6: Double-gyre Ocean Model
	DUE: HW 6 Mon 9 Apr

Start Assignment 7

	Week 14

(16-20 Apr)
	KC Ch. 14
Emanuel supplement
	-Lesson 12: Baroclinic instability

-Lesson 13: Tropical cyclone energetics
-Lesson 13: Tropical cyclone energetics
Lab 7: Western bdy current: Tank demo
	DUE: Lab 6 Mon 16 Apr

	Week 15

(23-27 Apr)
	KC Ch. 6
	-Lesson 14: Solution to Laplace’s Equation
-Lesson 14: Solution to Laplace’s Equation

-Student project presentations

	DUE: HW 7 Fri 27 Apr

	Week 16

(30 Apr - 1 May)

1 May: Last classes
	
	-Course catch-up, student presentations, evaluations

	DUE: Lab 7 Mon 30 Apr


	Final exam (TBD)
	
	Lessons 1-14
	


