









8/21/05
SYLLABUS: MPO 551


Introduction to Atmospheric Sciences

Fall 2005, MSC 343, Mon & Wedn. 9:30-10:45

Instructor: Prof. Paquita Zuidema. 305-421-4276, MSC 229C, pzuidema@miami.edu.

No set office hours; email best way to reach me but always feel free to come by. 

Reference Text: Atmospheric Sciences – An Introductory Survey



   J. M Wallace and P. V. Hobbs



    Academic Press

We have permission to use the current drafts of the new book edition. These are almost complete, but more technical editing will be incorporated as the fall progresses => I recommend downloading relevant chapters as we come to them. One dollar awarded for every original error you spot.

Grading: 2 exams, 20% for the midterm, 30% for the final, 1 presentation, 10%, and a final project including a write-up, presentation, and website worth 40%. Homework will be assigned and discussed in class but not graded.

No class on: September 5 (Labor Day). I will be gone October 12, October 24 and 26.

Midterm probably on Oct. 24, Final Exam Dec. 9, 8-1030 am (Dec. 7 alternate date)

Material:

1: Introduction (Chapter 1, WH, 1-2 lectures)

Basic Atmospheric Concepts and Definitions: Distribution of air mass, pressure, temperature, clouds and precipitation, atmospheric composition

2: Hydrologic and Carbon Cycle, brief Earth history (CH2 WH, ~2 lectures)

3: Atmospheric Thermodynamics (CH3 WH, ~ 3-4 lectures)


Gas Laws, Hydrostatic Eqn, First Law, Adiabatic Processes, Moisture parameters

4: Radiative Transfer (CH4 WH 3-4 lectures)

Radiation Spectra, Blackbody Infrared Radiation, Scattering and Absorption, Beer’s Law, Radiation Balance

5. Cloud Microphysics (CH6 WH, 3-4 lectures)


Nucleation, Warm Clouds, Liquid Water Content and Entrainment, Liquid 


Droplet Growth, Ice Microphysics, Mixed-Phase Clouds, Electrification, 


Chemistry, Aerosols

6. Dynamics (CH7 WH, 2-4 lectures)


Coordinate Systems, The Primitive Equations, Geostrophic Wind, Thermal Wind, 
Divergence, Vorticity, Friction

7. Climate Dynamics (CH 10 WH~ 2 lectures)


Present-day climate, Climate Variability, Sensitivity and Feedbacks, Greenhouse


Feedbacks

8. The Atmospheric Boundary Layer (CH9, WH, ~2 lectures)


Turbulence, Surface Energy Balance, Vertical Structure, Evolution

9. Weather Systems (CH8 WH, ~2 lectures)


Extratropical Cyclones, Orographic Effects, Deep Convection, Tropical Cyclones

Lectures will be interspersed with homework discussion done one week after its assignment. Homework is not graded but students will be assigned somewhat randomly to discuss homework solutions.

Student Project: Each student will select a project from the list below. Write a report in the style of an AMS journal article: title, abstract, main text body, references, figures. References should primarily consist of referred journal articles – thus your report will be typical of topical review articles occasionally seen in journals. Include the following items: historical account, fundamental features, scientific significance, unsolved problems, main remaining questions, and your recommendations for future research on the topic. The report should be 15-20 pages, double-spaced with 12-pt font. The oral presentation should last about 30 minutes, with 10 minutes for questions (thus 2 presentations per class period). Also create a website on the topic that includes a posting of your term paper and presentation. Would recommend to start early (find references, learn word processing, web and presentation skills), consult with senior students and faculty, rely on more than 1 or 2 papers. No grade without the full project (paper+presentation+web site) done. The project topic is up to you. You may want to choose a topic of direct relevance to your research, for example, ultimately contributing towards an introductory chapter for your thesis. A topic proposal (one paragraph) is due by Sept. 14. Project presentations tentatively scheduled for Nov. 21 - 30.

Student Presentations: Each student  will be responsible for presenting the material within a pre-assigned paper, lasting ~ 30 minutes. These papers will be chosen for their historical or scientific significance, or because they extend and apply concepts learned in class. 
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