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Cloud and precipitation physics is a very broad field encompassing cloud dynamics, cloud microphysics, cloud optics, cloud electrification, cloud chemistry and the interaction of cloud and precipitation particles with electromagnetic radiation (i.e., radar).  The focus of this class is on a very specific aspect of cloud and precipitation physics; the development various parameterizations of cloud and precipitation microphysical processes and when possible the exploration of the basic theories necessary for their development.  In numerical models, based on theory and observations, microphysical parameterizations are a means to represent sub-grid scale microphysical processes using grid-scale information.  Some of the parameterizations are quite complex, whilst others are quite simple.  In the realm of the design of parameterizations of cloud and precipitation microphysics, complex schemes do not always provide more accurate results than simple schemes.  The parameterizations of cloud and precipitation microphysical processes are essential components to numerical weather prediction and research models on all scales, including the cloud scale, mesoscale, synoptic scale, global, and climate scale.  In particular, the accuracy of quantitative precipitation forecasts, as well as the representation of atmospheric and terrestrial radiation physical processes depend significantly on the type of cloud and precipitation microphysics parameterizations used.  More recently cloud models also have been used to simulate lightning, which depends on an accurate accounts of microphysical processes, and hydrometeor amounts and locations. 


The scales involved with cloud and precipitation microphysical processes range from the size of aitken aerosols particles O(10-2 µm) to giant aerosol particles (100 µm) to ultra-giant aerosols and cloud particles O(101 µm) to drizzle and snow crystal particles O(102 µm) to rain, snow aggregate, and graupel particles O(103 to 104 µm) to hail particles O(104 to 105 µm).  Thus to study theories and parameterizations of cloud and precipitation particle growth, nearly seven orders of magnitude in size must be covered.  To put this in perspective, this is similar to studying the development of small wind swirls O(10-1 m) to dust devils O(100 to 101 m) to cumulus clouds O(102 m) to convective clouds such as thunderstorms O(103 to 104 m) to mesoscale phenomena such as large thunderstorm complexes and hurricanes (105 m) to synoptic scale phenomena such as Rossby waves (106 m) all relative to one another.  With these vast scale differences it is no wonder that theories and parameterizations of microphysical processes can be so difficult to develop and be accurate enough for research and operational model usefulness.
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Professor:

Jerry M. Straka

Office Rm NWC 5331

Phone 325-5503

e-mail jstraka@ou.edu or jmstraka@cox.net
Class Time:

MWF at 2:00PM - 2:50PM

Class Rm NWC 5930

Office Hours:

Office hours can be made by appointment.  You may also use e-mail (jstraka@ou.edu)

Grades and Homework:

Grades are based on six to eight shorter homework projects worth a total of 25%, two mid-term exams each worth 25%, and a final project worth 25%.

Grades:

A
90-100

B
80-89

C
70-79

D
60-69

F
0-59

Books:


Mandatory:



•Cloud and Precipitation Microphysics: Principles and Parameterizations (Straka, 2009, Cambridge University Press, Cambridge)

Recommended:

•Microphysics of Clouds and Precipitation (Pruppacher and Klett 1981 or [1997, Kluwer Academic Publisher])

•A Short Course in Cloud Physics (Rogers and Yau 1989; now Academic Press)
Skills

Basic skills in FORTRAN or C++ are required (Matlab if you document code very well-I don’t know Matlab but can read the code).  All computer codes should be well documented.
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Homework Policy:  

Homework is due on the day stated.  For each day your assignment is late 20 percent of your grade is lost. 

Accommodations:  

The University of Oklahoma is committed to providing reasonable accommodation for all students with disabilities.  Students with disabilities who require accommodations in this course are requested to speak with the professor as early in the semester as possible. Students with disabilities must be registered with the Office of Disability Services prior to receiving accommodations in this course. The Office of Disability Services is located in Goddard Health Center, Suite 166, phone 405/325-3852 or fax only 405/325-4173.
Academic Misconduct:  

All students are expected to be familiar with and abide by the OU Academic Misconduct Code.  Information on this code and other student policies is located at http://www.ou.edu/studentcode.
Religious Holidays

"It is the policy of the University to excuse the absences of students that result from religious observances and to provide without penalty for the rescheduling of examinations and additional required class work that may fall on religious holidays."

Class Attendance

Students are responsible for the content of courses in which they are enrolled. Specific policy concerning attendance requirements and announced and unannounced examinations is the responsibility of the individual instructor. Students have a responsibility to inform faculty prior to absences whenever possible. Faculty should make every effort to find a reasonable accommodation for students who miss class as a result of participation in Provost-approved University-sponsored activities or legally required activities such as emergency military service. Students missing class on account of jury duty must receive such an accommodation.
Questions about the course:  

If you ever have questions about the course or suggestions please notify me during office hours or by e-mail.
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Tentative schedule

Week 01:  Aug 24-Aug 28

Introduction and one-dimensional cloud model program

Week 02:  Aug 31 - Sep 4

Fundamentals of parameterizations

Week 03:  (Sep 7 Labor day) Sep 9 - Sep 11

Saturation adjustments schemes

Week 04: Sep 14 - Sep 18

Saturation adjustment schemes / nucleation parameterizations

Week 05:  Sep 21 - Sep 25


Vapor diffusion of liquid and ice parameterizations

Week 06:  Sep 28 - Oct 2


Exam Week

Week 07:  Oct 5  - Oct 9

Autoconversion schemes

Week 08:  Oct 12 – Oct 14 (Oct 16 OU holiday)

Conversion schemes

Week 09:  Oct 19 - Oct 23

Collection schemes

Week 10:  Oct 26 – Oct 30


Collection schemes / Self collection schemes


Week 11:  Nov 2 - Nov 6


Freezing and melting of liquid parameterizations 

Week 12:  Nov 9 - Nov 13


Exam Week

Week 13:  Nov 16 - Nov 20 


Hail and graupel growth 

Week 14:  Nov 23 - Nov 27 Thanksgiving Break


Catch up on Monday or hail and graupel growth

Week 15:  Nov 30 – Dec 4


Hail and graupel growth 

Week 16:  Dec 7 – Dec 11 Last Week of Classes


Overview 

Week 17: Dec14 – Dec 18 Final Exam Week (Turn in project by the 16th)

