

Physical Meteorology: MSC 409, Spring 2007

SA 166, Tues Thurs 9:30-10:45

Instructor: Prof. Paquita Zuidema, 421-4276, pzuidema@miami.edu
Available after class in lieu of office hours, email is the best way to reach me otherwise.

Physical Meteorology applies an understanding of fundamental physical processes to describe what we know to be true about clouds. We will focus on processes that can occur in one day or less, within one 1km or less, learning about how and why clouds form, why they linger (or not), and how clouds interact with sunlight and infrared radiation. Large-scale dynamical processes (synoptics) are ignored. The course is split into 2 halves: the first half covers cloud physics, the 2nd half covers atmospheric radiation.

Required Text: 

“A 1st Course in Atmospheric Radiation”, by Grant Petty. Order forms provided.

The cloud physics portion is based on Wallace and Hobbs “Introduction to Atmospheric Science”,  ch. 6 on cloud microphysics

Grading: 4 homework assignments, due 1 week after handout, 40%


   1 midterm 20% (cloud physics only),  1 final 30% (covers full class but emphasizes radiation)


   2 labs, participation + writeup, 10% . These are computer labs conducted in Unger 301

Cloud Microphysics Syllabus

1. Overview of class: observed cloud distribution

2. (All-liquid) Cloud Physics

a. atmospheric conditions leading to cloud formation

b. review of moisture variables

c. equilibrium conditions between cloud droplets and environment

d. aerosols

e. droplet growth

3. Thermal cloud model lab (in Unger 301, time still TBD)

4. Microphysics in clouds with temperatures below 0 Celsius

a. Ice nucleation

b. Ice crystal habits and growth

c. Relationship to lightning

d.  Hurricane microphysics (STORMFEST)

5. Rain

a. Large-scale (macrophysical) versus microphysical processes

b. Microphysical processes leading to rain formation

c. Types of precipitation, global distribution

6. Atmospheric Electricity (relationship to Florida)

7. Midterm (March 6 or 8)
