Physics/Geography 225 - Weather and Climate - Winter Quarter 2006
Instructor: Dr. John R. Thompson

Schedule: Lecture MW 3:30-5:00 PM

Credit: 4 quarter hours.  Scientific Inquiry Quantitative Course.

Prerequisites: The Quantitative Reasoning Course.

Overview: This course will draw material from several branches of natural science in order to develop a basic understanding of weather and climate.  The emphasis will be on understanding the dynamics of the atmosphere and its interactions with land and sea.  Upon completing the course, you should be comfortable interpreting the weather maps that appear in newspapers and on television reports and have a deeper appreciation of the fundamental causes of the weather you experience from day to day.  You will not, however, be significantly better at making predictions!  That’s a job with which large computer systems often struggle.
Teaching Philosophy: My primary aim in teaching natural science is to help students, and myself, learn to think and communicate more clearly about scientific concepts and the associated calculations.  Therefore, I will strive to emphasize reasoning over memorization as I develop assignments and examinations.  There are some things that we need to memorize as we learn about weather and climate, but learning how to think more clearly and how to articulate that thinking in effective writing is of paramount importance.  In other words, this class is not only, or even primarily, about calculating things but also about thinking clearly and writing effectively about ideas that can also be represented quantitatively.
Textbook and Course Materials: The required text for this course is Understanding Weather and Climate, 3rd Edition, by Edward Aguado and James E. Burt.  This is a very nice text that I will use for most of the course, but there are some important topics that are either absent from the text or inadequately covered.  Consequently, I will supplement the text in lecture and with reading materials that I have developed or obtained from other sources.  I will post selected course materials on the Blackboard course website.   
Attendance and Participation: I will make extensive use of lecture demonstrations, and I will also occasionally show audio-visual materials in class.  You are responsible for everything presented and distributed during each lecture whether or not you are present.  Therefore, it is very important that you faithfully attend class.  Poor attendance is the most common cause for failing the course.
I will also periodically give conceptual or quantitative problems in class that students are asked to work together to solve.  These questions will provide a means of actively involving you in the material and will be representative of the style of questions that I like to ask on exams.  If you do not actively participate in these exercises they will probably be of little value to you.  It is important that you take the initiative to think through these exercises while we’re doing them rather than passively waiting for the answer at the end.  I will generally post solutions to these problems on the course website, and it is expected that you will take the initiative to review these solutions as you study for exams.
Outline of Course Content: We will begin by discussing the chemical composition of the atmosphere and the variation of atmospheric temperature, density, and pressure with altitude.  During this time I will introduce macroscopic and microscopic definitions of temperature, density, and pressure and discuss how these physical properties are interrelated.

Next we will discuss how incoming solar radiation heats the earth and its atmosphere and introduce the physical mechanisms that control the flow of heat energy.  In particular, we will discuss how the orbital motion of the earth about the sun leads to seasonal variations in surface temperature, and we will discuss the geographic factors that further modify regional surface temperature patterns.
We will look at the central role of water in regulating the earth's climate.  Particular emphasis will be placed on the unique thermal properties of water and how changes of state regulate the flow of heat energy in the atmosphere.  We will also briefly discuss potential impacts on climate of increasing concentrations of atmospheric greenhouse gases due to human activities.  
We will turn our focus from temperature to atmospheric pressure when we discuss the horizontal motion of air, or wind.  We will discuss how horizontal pressure differences drive the wind, and how geographic variations of surface temperature generate these pressure differences.  The influence of the earth's rotation on the direction of large-scale winds will be examined in detail.  We will also explore the connection between surface and high-altitude winds.

The origin and properties of various air masses will be described.  Middle latitude storms and the fronts that are associated with them will be explored in detail.  As part of this topic, we will identify typical weather patterns for regions under the influence of high and low pressure systems.  We will continue our discussion of the connections between high-altitude and surface flow as we investigate the formation and steering of mid-latitude storms. 

We will spend the last part of the course looking at severe weather (thunderstorms, tornadoes, and perhaps hurricanes).

Grading: Your letter grade will be determined by where your course average falls on the scale given below.  The top 4 points of each range correspond to the plus letter grade and the bottom 4 to the minus.  Note that there is no grade of A+ or D-.

A range: 88 – 100%

B range: 76 – 88%

C range: 64 – 76%

D range: 52 – 64%

F range: < 52% (See restriction about average on quantitative assignments.)

The evaluation of your progress will be based on your performance on quizzes (probably 4), quantitative assignments (4 or 5), and a comprehensive final exam.  To calculate your overall course average, I will assign a weight of 60 % to quizzes, a weight of 20 % to quantitative assignments, and a weight of 20 % to the final exam.  You must have a passing average on quantitative assignments to pass the course.

You will be allowed to drop the lowest quiz score; consequently, make-up quizzes will not generally be given even when your reason for being absent is legitimate.  Late assignments will be penalized.  Assignments that are in my possession before I leave the office on the due date will be counted as on time.  An assignment that is sitting in my mailbox or the FAX machine does not count as being on time, even if it reaches that spot before I leave the office for the day.  The best thing to do is to turn in the homework during class on the due date.  There will be a 10 % penalty for late assignments that are received before the end of the following business day.  Assignments received later than one business day after the due date will not generally be accepted for credit.  (Business days are Monday - Friday, excluding holidays, and end at 4 PM sharp, local time.)  Do not FAX an assignment to me since this often results in a poorly reproduced document.

Representing the work of someone else as your own is a serious violation of academic integrity that can result in failing an assignment or exam or, in severe cases, the course.  
Notes on Quantitative Assignments: The quantitative assignments will generally fall into one of two categories: 1) analysis and interpretation of actual weather or climate data and 2) modeling of weather or climate phenomena.  The assignments will require the use of a computer, and I expect your written reports to be prepared using a computer.  You will need to use the Web, electronic mail, and software packages such as Excel and Word in order to complete the assignments.  Detailed information about the assignments will be given in class.

Contact Information: I have set aside the office hours listed below to answer your course related questions, but I would still recommend making an appointment since other meetings may sometimes conflict with my posted office hours.  If your schedule does not allow you to come during my posted office hours, then you should feel free to arrange another meeting time with me. You are also welcome to simply drop by and see if I’m around to answer your questions.

Office Location: Byrne 217 (If room 211 is locked call me on the hallway phone at 51375.)

Office Hours:
MWF 10:50-11:50 AM



TuTh 1:30-3:30 PM

Phone: 773-325-1375

E-mail: jthompso@depaul.edu
The final exam will be given on Monday March 13, 2006 from 2:45-5:00 PM.

Plan your travel schedules accordingly.

