SO 414 – Oceanic and Atmospheric Processes Syllabus – Spring 2009
Week 1 (5 Jan)
Lecture 1- 
 Introduction to course



Chapter 1 – Properties of solids liquids and Gasses 


Lecture 2 - 
Chapter 1 – Properties of solids liquids and Gasses 

      Forces and fluid Behavior



Chapter 1 –  Notation

Lab period (Th) – Start lab 1


Week 2 (12 Jan)
Lecture 3 -
Chapter 1 –  Notation
                             Chapter 1 – Relative motion near a point

Lecture 4 
Chapter 1 – Relative motion near a point



Video – Deformation of continuous media

Lecture 5 -
Chapter 2 – Density, equation of state for the atmosphere

Lab period 
Quiz 1 
Week 3 (19 Jan)
Monday Holiday 

Lecture 7 - 
Chapter 2 - Equation of state for the ocean

Lecture 8 
Chapter 3 – Hydrostatic motion and Archimedes principle

Lab period
Lab 2 
Week 4 (26 Jan)
Lecture 9 
Chapter 3 – Static stability in the Atmosphere and ocean

Lecture 10 
Chapter 3 - Double diffusion
Lecture 11
Chapter 4 – Conservation of Mass – Conditions of validity
Assignment 2 due Wednesday 28 Jan – Also MATLAB problem selections due on 28 Jan
Lab period
Quiz 2 
Week 5 (2 Feb)
Lecture 12          Chapter 4 - Conservation of Mass – example vertical flow in the ocean

Lecture 13           Review for exam
Assignment 3 due Wednesday 4 Feb  

Lab period         Exam during Lab



Lecture 14 –       Exam review and 
                           Chapter 5 – Review of types of forces – introduction to stress tensor
Week 6 (9 Feb)
Lecture 13
Chapter 5 – Review of types of forces – introduction to stress tensor 

Lecture 14
Chapter 5 -  Stress tensor derivation and physical meaning

Lecture 15 
Chapter 5 - Stress tensor derivation – strain rate tensor and derivation of 




     Navier-Stokes equation

Lab period 
Lab 2 due - Start lab 3
Week 7 (16 Feb)
Monday Holiday

Lecture 16 
Chapter 5 – Boussinesq approximation


Video on Navier Stokes equation
Lecture 17 
Chapter 6 – Apparent forces  - Coriolis and centripital force
Lab period 
Quiz 3 and lab 3
Week 8 (23 Feb) 
Lecture 18 
Chapter 6 – Apparent forces  - Coriolis and Centripital force

Lecture 19 
Chapter 6 – f-plane
Lecture 20 
 Chapter 7 – Geostrophic Flow
Assignment 4 due Monday 23 Feb
Lab period 
Turn in lab 3,  start lab 4
Week 9 (2 Mar)
Lecture 21
Chapter 7 – Geostrophic Flow
Assignment 5 due Wednesday 4 Mar

Lecture 22
Chapter 7 – Taylor-Proudman, Thermal wind and gradient flow
Lecture 23            Chapter 8 Boundary conditions
Lab period 
Quiz 4 
Week 10 (9 Mar)
Lecture 24 
Chapter 8 Boundary condition
Lab 4 due on Monday 9 March

Lecture 25           Exam review
Exam
Lab period -    Exam during lab
Lecture 26       Chapter 9 – Background to analysis of wind driven ocean circulation
Week 11 (16 Mar)
 Spring break
Week 12 (23 Mar)
Lecture 26 
 Chapter 9 – Background to analysis of wind driven ocean circulation
Lecture 27 
 Chapter 9 – Turbulence – derivation of eddy viscosity
Lecture 28
 Chapter 9 – Turbulence – derivation of eddy viscosity)
Lab period -         Start lab 5 
Week 13 (30 Mar)
Lecture 29 
Chapter 9 – Ekman’s equations and analysis of solutions
Lecture 30 
Chapter 9 – Analysis of Ekman solutions – transport and upwelling)
Lecture 31 
Chapter 10 – Modeling the gulf stream – Physical Assumptions
Lab period  -       Quiz 5 and work on lab 5
Week 14  (6 Apr)
6 April – Turn in Assignment 6

Lecture 32 - 
Chapter 10 – Analysis of Stommel’s solutions
Lecture 33
Chapter 10 – Qualitative analysis of Monk’s solutions
Lecture 34 
Chapter 11 -  Begin derivation of conservation of vorticity

Lab period 
Hand in Lab 5
Week 15 (13 Apr)
Lecture 35
Chapter 11 – Derive conservation of vorticity and analyze terms

Lecture 36
Chapter 11 – Derivation of Potential vorticity 
Lecture 37
Chapter 11 - Potential vorticity applications (Westward Intensification)



Rossby Waves
Lab period
Turn in MATLAB assignments – Start MATLAB presentations
Week 16  (20 Apr)
20 April – Turn in Assignment 7 – Quiz 6
Lecture 38
Chapter 12 - Barotropic instability
Lecture 39
Chapter 12 – Barotropic instability
Lecture 40            Chaoter 12 – Baroclinic instability
Lab period
Complete MATLAB presentations

Week 17 (27 Apr) 
Lecture 40 (Monday) - Review for final
