Department of Electrical and Computer Engineering

University of Massachusetts Amherst
ECE 597UU / 697UU: Atmospheric Sensing

(Fall 2009)
Catalog Data:

(4 credits, with lab) Basic atmospheric physics (dynamic meteorology, surface energy budget, turbulent fluxes, boundary-layer meteorology, climate). Basic wave propagation physics (acoustic, optical and radio waves; diffraction and refraction; Helmholtz equation, ray-tracing, eikonal fluctuations, Born approximation). Measurement physics and system analysis of selected atmospheric sensors (thermometers, barometers, “sonics”, sodars, radars, scintillometers). Analysis of atmospheric measurements (deterministic and random signals and fields, averaging and filtering, accuracy and precision). Prerequisites: ECE 314, ECE 313 and ECE 333 or equivalents.
Objectives:

Students completing this course will know:

1. How to motivate basic atmospheric measurement problems

2. How to apply basic wave propagation physics to atmospheric sensing problems

3. How to apply basic concepts of signals and systems to atmospheric sensing problems

4. How to apply basic digital signal processing to atmospheric sensing problems
5. How to analyze and interpret atmospheric measurements. 
Prerequisites:

ECE 313 (Signals and Systems), ECE 314 (Probability and Statistics), ECE 333 (Fields and Waves).
Instructor:

Prof. Andreas Muschinski, 

113E Knowles Engineering Building, phone (413) 577-0898, email muschinski@ecs.umass.edu, URL http://www.ecs.umass.edu/ece/muschinski/
Teaching Assistant:

To be determined
Lectures:

TTh, 1:00-2:15 p.m.
Laboratory:
Lab projects, focusing on the analysis and interpretation of atmospheric measurements, will involve the use of MATLAB, which is available on ECS computers. (You might also want to purchase the Student Edition of MATLAB for your personal computer.)

Office Hours:

AM: Open door policy
Recommended textbooks:
· Garratt, J. R., 1992: The Atmospheric Boundary Layer. Cambridge University Press, Cambridge, United Kingdom, 316 pp.

· Hougthon, J. T., 2002: The Physics of Atmospheres. Cambridge University Press, Cambridge, United Kingdom, 3rd ed., 320 pp.
· Oppenheim, A. V., R. W. Schafer and J. R. Buck, 1999: Discrete-Time Signal Processing. 2nd ed., Prentice Hall, 870 pp.
Grading policy:

Labs: 25%

Homework: 15%
In-class quizzes: 15% 

Midterm Exam: 20%

Final Exam: 25%

Topics covered:
1. Basic atmospheric physics: large-scale dynamics, boundary-layer meteorology, surface energy budget, turbulence and gravity waves, weather vs. climate.
2. Basic wave propagation physics: Helmholtz equation, wave propagation in deterministic and turbulent atmospheric refractive-index fields. Eikonal equation, ray-tracing, Born approximation. Diffraction and refraction. 
3. Atmospheric measurement systems: Thermometers, barometers, “sonics”, sodars, radars, lidars, scintillometers, differential image-motion anemometers and thermometers. Analysis of linear, time-invariant and time-variant systems. 

4. Atmospheric data analysis: Analysis of deterministic and random signals and fields. Averaging and filtering. Accuracy and precision of measured data.
