Outline of 1st Lecture
1. Basic Introductions

2. What are you taking?

a. Physical Meteorology

i. Applied Physics and Chemistry

ii. How different from Dynamics?
3. What is the Purpose of the course

a. Prepare for a career in Atmo Research. This will also be a good base for a career in Operational Meteorology, and basically any other career that involves quantitative and analytical skills.  It is presumed an advanced degree (MS) is the target for both 451 and 551 students.
b. Provide a survey of the atmospheric sciences.  Show the broad interrelationships among the various facets of physical meteorology that you won’t get in advanced courses.

c. Provide a useful toolkit to develop your intuition about atmospheric properties and processes, and provide a foundation for more advanced studies into the various sub-disciplines of atmospheric science.

d. Teach critical thinking using principles of the scientific method, physics, chemistry, math, & statistics.  What are the physics behind the equations?  I try to avoid “canned” problem solving, except as first step.  You should be able to solve increasingly abstract problems.
e. Prepare students interested in the PhD Qualifying exam that will be given in Fall ’10.

4. What is the structure of the course?  How will you be graded?

a. I will try to keep an interactive environment in the classroom where participation is essential (10%).  Do the reading ahead of time.
b. Homeworks (30%/25%) will be given regularly (1-2 weeks).

c. Probably, there will be 2 midterms (15% each), each covering about 15 lectures of material. (There will be 42 lectures overall, counting today).
d. There will be a comprehensive, in-class final (30%/25%)
e. Graduate students will get extra homeworks that involve Matlab (or language of your choice) programming (0%/10%).

5. A Survey of Interesting Developments in Atmospheric Physics (Powerpoint)
a. Radiative Transfer

i. Remote Sensing (GPS)

ii. Forecasting Solar Power

iii. Aerosols, Radiation, Clouds and Climate

b. Cloud Physics

i. Lightning

ii. Aerosol-Cloud interactions

iii. Cloud-Climate Feedback

iv. Microphysical Effects on Weather

c. Atmospheric Chemistry

i. Air Quality

ii. Ozone Hole

iii. Changing Composition of the Atmosphere

1. CFCs

2. CO2
3. Aerosols

d. Climatology and Climate Change

i. Seasonal Forecasting

ii. Climate Variability

iii. Anthropogenic Forcing of Climate & Geoengineering
6. What are the fundamentals of Atmospheric Science?

a. Basics

i. Thermodynamics (relationships among T, p, and q)

ii. Fluid Mechanics (Primitive Equations)
iii. Math/Statistics/Programming
b. Dynamics

i. Meso- & Planetary scale motions – Dynamics;  includes weather and general circulation.  Generally involves rotation of earth in equations

ii. Micro-scale motions – turbulence, cloud dynamics, acoustics, aerodynamics of rain/cloud/aerosol particles. – doesn’t usually involve rotation of earth – covered in physical

c. Physical – Everything else

i. Radiative transfer & Remote sensing

ii. Energy Budget

iii. Atmospheric Chemistry

iv. Cloud Physics

v. Atmospheric Electricity

vi. Aeronomy

d. Integrative Disciplines

i. Boundary layer meteorology

ii. Global and regional modeling

1. Base equations are from dynamics,

2. Main uncertainties come from parameterization of “sub-gridscale” processes and an incomplete representation of atmospheric composition.

e. Descriptive Disciplines

i. Above, we focus on building models – the focus is on how? and why?

ii. Descriptive disciplines (climatology, local forecasting techniques, statistics of extreme-weather effects) are useful in that they focus on what? and where?

iii. Very important to develop intuition, new questions, and to focus research priorities.

iv. Sometimes glossed over in advanced classes, which can be highly theoretical and/or focused.  Generally get exposure through research experience for your particular discipline.
7. Detailed outline for this course (see Syllabus)

8. Current topics/reading material:

a. Overview of the Atmosphere (W+H Chap 1)

b. Thermodynamics (W+H Chap 3)

