
ESCI 342 – Atmospheric Dynamics I 

Fall 2008 

M, W, F  9:00 a.m. – 9:50 a.m., Caputo Hall, Rm. 400 

 

Professor: Dr. Alex DeCaria 

Office:  Caputo Hall 410 

Phone:  871-4739 

E-mail: alex.decaria@millersville.edu 

Class website: www.atmos.millersville.edu/~adecaria 

 
Office Hours: Monday 2:00 p.m. – 4:00 p.m. 

 Tuesday 3:00 p.m. – 4:00 p.m. 

 Wednesday 10:00 a.m. – 11:00 a.m. 

 Thursday 11:00 a.m. – 12:00 p.m. 

 Other times by appointment 

 
Required text:  An Introduction to Dynamic Meteorology (4

rd
 edition), Holton 

 

Recommended texts:  Schaum’s Outlines Mathematical Handbook of Formulas and Tables (2
nd

 edition), 

Spiegel and Liu 

Glossary of Meteorology (2
nd

 edition), American Meteorological Society 

 

Optional equipment:  PRS (Personal Response System) clicker 

 

Final Examination:  Wednesday, December 10, 8:00 – 10:00 a.m. 

 

Grading 

 

 There is no curve.  The following grade scale will be used: 

 

Grade A A- B+ B B- C+ C C- D+ D D- F 

Minimum Percent 94 90 87 83 80 77 73 70 67 63 60 0 

 

If your grade is just below one of the cut-offs I may choose to bump you up to the next higher grade based 

on superior performance on the final exam. 

 

 The final grade will be determined from exams and quizzes.  These will count in the following 

proportions: 

 

Regular Exams (3) 75% 

Final Exam (cumulative) 25% 

PRS Review Questions (extra-credit) 5% 

Total 105% 

 

 

Exams:  The regular examinations will not be cumulative (i.e., they will only test material covered since 

the previous exam).  The final examination will cover material from the entire course. 

 

PRS Extra-credit Review Questions:  Review questions will frequently be given during class.  If you 

purchase a PRS (Personal Response System) clicker and answer the questions using the PRS clicker, you 

will receive extra credit for correct answers to the review questions.  This can add up to 5% to your 

lecture score.  Since these questions are completely optional, there will be no make-ups for missed PRS 

review questions, for any reason what-so-ever.  You must use a PRS clicker in order to get extra credit. 
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Exercises:  Exercises are provided for most lessons.  They are not graded, and will not be turned in.  

They are provided for your benefit.  You can ask questions about them during class or the optional 

problem session. 

 

Attendance:  The decision to attend class is yours.  However, I reserve the right to consider your 

attendance record when assigning final grades; if you are on the borderline between two grades I will 

consider attendance and class participation when determining whether to bump you up to the higher 

grade. 

 

Course objectives:  By the end of the semester the student is expected to: 

 

• Explain and describe the fundamental forces that act upon the atmosphere. 

• Apply Newton’s second law of motion to the atmosphere to derive the momentum equations in 

both vector and scalar form. 

• Explain how the rotation of the Earth modifies the equations of motion and introduces the 

Coriolis force and centrifugal force. 

• Apply the ideal gas law and the first law of thermodynamics to derive the thermodynamic energy 

equation. 

• Derive the mass continuity equation and explain its meaning and use. 

• Apply scale analysis to the governing equations and explain under what conditions the 

hydrostatic and geostrophic approximations are valid. 

• Derive the “thermal wind” equation, and explain how the vertical shear of the geostrophic wind 

relates to the horizontal temperature gradient. 

• Derive the circulation theorem and explain its significance to atmospheric motion. 

• Derive the vorticity equation, and explain the significance of this equation for atmospheric 

motion. 

• Explain why vorticity is such a useful concept. 

• Define potential vorticity and describe it application to atmospheric motion. 

• (Time permitting) Apply Reynolds averaging to the equations of motion to derive expressions for 

turbulent fluxes of heat and momentum. 

• (Time permitting) Derive the Ekman spiral, and discuss its significance in terms of “spin-down” 

of low pressure systems. 

 

Topics:  In this course we will cover the first four chapters of the textbook.  Related material from outside 

sources may also be incorporated.  Selected material from Chapter 5 may be covered if time permits. 

 

 


