SO335 
Quantitative Methods for Meteorology and Oceanography

Fall 2005

Instructor:
Associate Professor David R. Smith, Office: CH200A/CH201, Phone: 3-6553, 

                         Email: drsmith@usna.edu 

Overview:  
This course provides an overview of meteorological and oceanographic observations and analysis, a review of vector calculus, and an introduction to other quantitative techniques and concepts important to understanding the sciences of meteorology and oceanography.  It also introduces many of the variables and terminology used by atmospheric and oceanic scientists.

Lesson Preparation:  The course will require active student participation.  Assigned readings must be given the proper attention before coming to class.  A limited amount of class time may be allocated to work on assigned exercises. Time outside class will be needed to complete the assignments.  

Required Course Text:  None.  Numerous course handouts will be provided   

COURSE SCHEDULE

WEEK 1

Introduction to Meteorological and Oceanographic Datasets and Products:

1. Overview of Meteorological and Oceanographic Data and Products

2. Lab #1: Introduction to Weather and Ocean Data/Products on the Web


3. Horizontal fields of weather and ocean variables (CH 2)
WEEK 2

Introduction to Meteorological and Oceanographic Datasets and Products:


4. Vertical profiles of atmospheric and oceanic variables (CH 3)

5. Lab #2: Spatial and temporal analysis of atmospheric and oceanic variables 


6. Climatological data for the atmosphere and the oceans 

WEEK 3

Fundamental Statistical Techniques (means, deviations, variance, sampling and testing techniques, etc.) 


7. Basic statistical parameters


8. Lab #3: Statistical analysis of weather data – developing a climatology


9. Gaussian (and other) data distributions

WEEK 4

Fundamental Statistical Techniques (means, deviations, variance, sampling and testing techniques, etc.) 

10. Statistics applied to biological oceanography 

11. Lab #4: Statistical analysis of ocean data

12.  Auto and cross-correlations  

WEEK 5

Analysis of Atmospheric and Oceanic Scalar and Vector Fields


13. Scalar vs vector fields in the atmosphere and oceans


14. Lab #5: Analysis of motion in the atmosphere and ocean (Part 1)


15. Exam #1

WEEK 6

Analysis of Atmospheric and Oceanic Scalar and Vector Fields


16. Resolving vectors in a Cartesian coordinate system


17. Lab #6: Analysis of motion in the atmosphere and ocean (Part 2)


18.  Coordinate rotation

WEEK 7

Basic Vector Operations (gradient, dot product, cross product, Laplacian) and their Application to the Atmosphere and Ocean

19. Gradients of scalar properties

20. Lab #7: Analysis of gradients

21. Dot products (divergence) and cross products (curl) of vectors

WEEK 8

Basic Vector Operations (gradient, dot product, cross product, Laplacian) and their Application to the Atmosphere and Ocean

22. Laplacian operator

23. Lab #8: Analysis of dot products, cross products and Laplacian of atmospheric

 and oceanographic variables

24. Vector operations in curvilinear coordinate systems

WEEK 9

Basic Vector Operations (gradient, dot product, cross product, Laplacian) and their Application to the Atmosphere and Ocean

25.  Vector operations in curvilinear coordinate systems (cont.)

26.  Lab #8: Analysis of dot products, cross products and Laplacian of atmospheric and oceanographic variables (cont.)

27.  Total derivative vs. local derivative – the Continuity Equation

WEEK 10

Advection and Diffusion of Scalar and Vector Properties


28. Advection and diffusion of scalar properties


29. Lab #9: Analysis of atmospheric and oceanic transport


30. Advection and diffusion of vector properties

WEEK11

Analysis of the Winds and Currents and Simplifying the Equations of Motion


31. Geostrophic flows in the atmosphere and ocean


32. Lab #10: Analysis of atmospheric and oceanic wind fields


33. Balanced (or gradient) flows

WEEK12

Analysis of the Winds and Currents and Simplifying the Equations of Motion


34. Cyclostrophic, Inertial, and Antitriptic flows


35. Lab #10: Analysis of atmospheric and oceanic wind fields (Part 2)


36. Exam #2

WEEK13

Interpretation of Remotely Sensed Data (satellite, lidar, radar, profiler, etc.)


37. Fundamentals of Remote Sensing


38. Lab #11: Interpretation of satellite imagery (Part 1)


39. Satellite data products for meteorology

WEEK14

Interpretation of Remotely Sensed Data (satellite, lidar, radar, profiler, etc.)


40. Satellite data products for oceanography


41. Lab #11: Interpretation of satellite imagery (Part 2)


42. Radar, lidar and profiler data

WEEK 15 

Simple Fourier Series Representation of Atmospheric/Oceanic Waves


43. Fundamentals of Fourier Analysis


44. Lab #12: Analysis of ocean waves data


45. Data spectra and spectral analysis

