WEATHER RADAR: THEORY, PRACICALITIES, AND APPLICATIONS

ATMO 445/545

Spring 2003, 10:00 - 10:50 am Mon., Wed., and Fri.

Room 488 PAS Bldg.

CLASS WEB SITE:  http://fp.arizona.edu/atmo545/
COURSE DESCRIPTION:
This course will provide a broad overview of the theory and application of weather radar. The radar equations will be developed and examined within the context of assumptions required and their implications for applying and interpreting the data. In addition to a primary emphasis upon the reflectivity returns associated with hydrometeors in the atmosphere, the derivation of Doppler radial wind fields, and their applications, will also be covered. The scope of the lectures will be broad. Some lectures will cover boundary layer and cloud microphysical processes that are essential to interpreting radar data. The structure of storms will also be covered briefly. Heavy emphasis will be given to the application of radar data to estimate precipitation quantitatively and to detect severe local storms. Algorithms used to analyze radar data within the National Weather Service operational Doppler radar system will be examined.

The course will include, for graduate level students, an outside project that will require a technical review and critique of a formal paper describing an application or use of weather radar data. The instructor will provide a list of candidate papers that may be selected for this project.

All class sessions will be lecture/discussion format.

Prerequisites:  Senior or Graduate level student status; Required -   Math  254 or equivalent; Desired -  Atmo  300A  Physical meteorology -  Atmo  350     Atmospheric measurements; permission of the instructor.

COURSE OBJECTIVES:

Provide a broad knowledge of weather radar theory and hardware systems.

Provide broad, and sometimes detailed, knowledge for understanding and interpreting weather radar data and displays. 

Provide detailed knowledge for using weather radar data to identify severe storms and to estimate precipitation rates.

Provide broad knowledge operational computer algorithms that are used by the National Weather Service to analyze and interpret weather radar data.

Provide a solid foundation for using and applying weather radar data in research projects.

Scope
During the semester the following topics will be covered - brief history of weather radar, radar hardware systems, electromagnetic waves, radar equation for point and distributed targets, clear air radar returns, meteorological targets, rainfall measurements, Doppler velocity measurements, polarization diversity, National Weather Service WSR- 88D radars and algorithms.

Instructor
Robert A. Maddox, Adjunct Professor: Atmospheric Science and Hydrology and Water

                               Resources, Univ. of Arizona

Office Hours:   MWF  11:00 am to noon, or by appointment

                         Room  570 PAS Bldg.   Phone  626-8517

                         e-mail    maddox@atmo.arizona.edu

Textbook: The text for this course will be:

Rinehart's   "Radar for Meteorologists Third Edition"
There will be additional reading assignments from:

"Doppler Radar and Weather Observations"  by  Doviak and Zrnic

"Radar in Meteorology"    edited by Atlas

"Microphysics of Clouds and Precipitation"  Pruppacher and Klett

“An Introduction to Boundary Layer Meteorology”  by Stull

Selected journal articles

Instructor will make reading copies of these available for student reference during the semester.

GRADES:
For undergraduate students:

Mid-term exam  -  40%    Exam will be given on Friday 7 March 2003

Final exam         -  40%    Exam will be given on Wednesday 14 May 2003  11am - 1pm

Homework         -  20%    There will be four problem sets assigned during the semester

For graduate students:

Mid-term exam  -  30%    Exam will be given on Friday 7 March 2003

Final exam         -  30%    Exam will be given on Wednesday 14 May 2003  11am - 1pm

Homework         -  20%    There will be four problem sets assigned during the semester

                                          and problem sets for graduate students will be different than 

                                          those for undergraduates

Outside project  -  20%    The project report will be due on Wednesday 7 May 2003

CLASS WEB PAGE:       http://fp.arizona.edu/atmo545/
The web page will be updated frequently during the semester. Reading assignments will be posted on the site, as will answers to homework problem sets. A listing of links to sites that will be used during the semester will also be maintained on the class web page. 

OTHER COURSE GUIDELINES AND POLICIES

Office Hours: Students are encouraged to take advantage of my office hours - the hour following each class period - to obtain any help needed to understand the materials or to discuss questions related to the reading assignments, problem sets, and outside projects. You may, of course, arrange appointments at times other than my office hours.

Special Needs: If you are involved in any special academic program, are on academic probation, or have other special needs, please meet with me during the first two weeks of the semester to discuss your situation.

Due Dates and Exams: Due dates for problem sets and outside projects will be announced in class and highlighted on the web page. Make-ups for the midterm and final exams are not allowed as a rule. Please contact me immediately if any personal problems arise during the semester.

Academic Integrity: Problem sets and outside projects are designed to reflect the work and progress of each individual student; these are not to be completed as group activities. A synopsis of the University of Arizona's Code of Academic Integrity can be found at:

http://catalog.arizona.edu/policies/984/acacode.htm            You are responsible for knowing it and adhering to it.
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