ATS 510:  Introduction to Physical Meteorology

Instructor:

Dr. Jon M. Schrage

Office Hours:

TBA

Email:


jon@creighton.edu
Phone:


280-5759

Text:
Atmospheric Science:  An Introductory Survey, 2nd Edition, by John Wallace and Peter Hobbs

Prereq:


ATS 113, MTH 245

Grading:


Midterms (3)




45%


Final (cumulative)



15%


Homework 




20%


Paper 1




10%


Paper 2




10%

Grading Distribution:





90-100%

A





88-90%

B+





80-88%

B





78-80%

C+





70-78%

C





60-70%

D





0-60%


F

Grading Criteria:

The exams are composed of a combination of objective and subjective questions.  The objective questions may include multiple choice or true/false questions, and they may include numerical problems or derivations.  Subjective questions ask the student to interpret physical principles as applied to the atmosphere; these questions generally require some combination of a short essay and a sketch or diagram.  The quality of the writing in the subjective questions is a factor in the grade awarded.  Papers will be graded based on the criteria described at the end of this syllabus.

The last day for registration and schedule changes is _____.  This is the last day you can drop the course without getting a “W”.  You can also add courses until this date.  The last day for students to withdraw without a “WF” is ______.

Course Description:

The purpose of this course is to introduce the student to the physics of atmospheric processes.  Topics include the structure and composition of the atmosphere; thermodynamics of gases; vertical and horizontal transport of heat by radiative and turbulent processes; the structure and evolution of the atmospheric boundary layer; and cloud microphysical processes.  This course is designed to meet the National Weather Service requirement for 3 semester hours of Physical Meteorology.  
Course Topics:

Origin and composition of the atmosphere; the temperature distribution; atmospheric thermodynamics for both dry and moist gases; radiation laws and the transport of heat by radiative processes; turbulent processes; the evolution and structure of the atmospheric boundary layer; cloud processes and the growth of cloud droplets.

Course Requirements:  

The following courses are prerequisites:  ATS 113 and, MTH 245

Students are required to have the textbook.  As certain class resources will be made available to the students via the web, it is assumed that the students will have access to a high speed internet connection.  Computers are provided for use by the students in HL 513.

Course Objectives:

The purpose of the course is to provide a formal introduction to the topic of physical meteorology that will serve the student as preparation for graduate school or employment in the National Weather Service or at other entities.  To that end, the goals of the course are as follows:

· Students will be able to demonstrate that they explain atmospheric processes in terms of basic physical concepts.

· Students will be able to explain the heat and radiative budget of the earth/atmosphere system in terms of the laws of radiative transfer, the laws of thermodynamics, and turbulent processes.

· Students will be able to explain the diurnal variation of the boundary layer in terms of the fluxes of radiation, sensible heat, and latent heat at the surface.  They will be able to describe the vertical structure of the winds and the temperature profile under various stability regimes.

· Students will be able to explain the growth of cloud droplets in terms of the various competing processes within a volume of air that is near saturation.

Basic Classroom Policies: 

· Almost any legitimate excuse for missing a class will work if you let me know if advance.  If you miss a lecture without prior notification, bring some form of documentation (e.g., a note from the doctor, a police report, etc.). Excessive unexcused absences can lead to an automatic failure of the course.  Automatic failure proceedings generally will begin once a student has missed 4 classes—that is, the equivalent of two weeks of class.
· All incidents of academic dishonesty will be prosecuted to the full extent of university policy.  The definition of "academic dishonesty" can be found in the Creighton University Bulletin.  Here's a good rule of thumb:  if it seems like you are getting credit for work you didn't do, it's probably academic dishonesty.  This is not meant to discourage students from studying together, exchanging notes, or working together on homework assignments.  For more information, I refer you to http://www2.creighton.edu/fileadmin/user/CCAS/docs/acadhonesty.html.
· This a "certified writing course", therefore the quality of the writing does factor into the grades awarded for the projects and the essays. See the grading criteria at the end of this document.

· Assignments are due at the beginning of class on the date stated.  Late assignments will be penalized 10% for each day they are late.  After 3 late assignments, late assignments will be penalized 25% for each day they are late.

· If class is cancelled unexpectedly, I will send email to the class and contact the departmental Administrative Assistant.  No other posting or announcement of class cancellation should be considered official.

· Homework is due on the dates indicated at the beginning of lecture. Answers will be posted on the web since the homework often cannot be graded before the tests. In general, homework will be returned two class periods after it was turned in. 
· In general, do not behave in a manner that is disruptive to the other students: 
· Please arrive for class on time. Please do not leave class early. If you must arrive or leave while class is in progress, use the door in the back of the classroom. 

· Students who talk during class will be asked to leave the classroom. 

· Turn off cell phones, pagers, etc.

Schedule

Unit 1:  Atmospheric Thermodynamics

Week 1:  

· Chapter 1 of Wallace and Hobbs (Survey of the Atmosphere)

Week 2:  

· Selected readings from Stuhl (on reserve in the library)

· Assignment 1 due

Week 3:  

· Chapter 2 of Wallace and Hobbs (Atmospheric Thermodynamics)

Week 4:

· Assignment 2 due

· Midterm 1

Unit 2:  Cloud Microphysics

Week 5:

· Chapter 4 of Wallace and Hobbs (Atmospheric Aerosol and Cloud Microphysics)

· First Draft of Paper 1 due – Instructor will return comments to you within 4 days.

Week 6:

· Chapter 4 of Wallace and Hobbs plus selected readings on cloud physics (on reserve in the library)

· Assignment 3 due

Week 7:

· Chapter 5 of Wallace and Hobbs (Clouds and Storms)

· Final Version of Paper 1 due!

Week 8:

· Selected readings on ice morphology (on reserve in the library)

· Assignment 4 due

· Midterm 2

Unit 3:  Atmospheric Radiation

Week 9:

· Chapter 7 of Wallace and Hobbs (Radiative Transfer)

Week 10:

· Chapter 7 of Wallace and Hobbs plus selected readings from Stuhl (on reserve in the library)

· Assignment 5 due

Week 11:

· Chapter 8 of Wallace and Hobbs (Global Energy Balance)

· First Draft of Paper 2 due – Instructor will return comments to you within 4 days.

Week 12:

· Chapter 8 of Wallace and Hobbs

· Assignment 6 due

· Midterm 3

Unit 4:  Boundary Layer Processes and the Diurnal Cycle

Week 13:

· Selected readings (on reserve in the library)

· Final Version of Paper 2 due!

Week 14:

· Selected readings (on reserve in the library)

· Assignment 7 due

Week 15:

· Selected readings (on reserve in the library)

Final Exam in Week 16

Certified Writing Assignments:

As a “Certified Writing” course, this course requires the writing of two substantial (10 page) papers on some topic related to physical meteorology and/or the application of the principles of physical meteorology to forecasting and operational meteorology.  While the use of online resources is not strictly forbidden for this assignment, most of your references for your paper will be books and articles in the library.

To guide the improvement of your technical writing skills, a draft of your papers will be due 2 weeks before the final version is due.  The instructor will read the draft within 4 days and provide constructive feedback (either in written form or in a face-to-face meeting with the student).

Your papers will be structured in a manner that mimics that of articles in the various journals of the American Meteorological Society.  Examples of this form of writing will be provided to the students. In general, such articles contain:

· An abstract that succinctly summarizes the key points of the paper

· An introduction that outlines the significance of the topic.

· A review of pertinent literature, including physical interpretation of equations and theoretical results.

· A summary of emerging and future efforts by the scientific community on the topic.

Broadly, the papers will be graded as follows:

Your paper will probably get an A if:

· it uses figures extracted from existing literature judiciously.

· it makes use of a variety of library resources, including monographs, textbooks, and journal articles.

· it is structured and organized like an article that would appear in a publication of the American Meteorological Society.

· it is complete, thorough, and demonstrates a command of the key concepts of physical meteorology.

· it has, at most, only a few minor technical errors in grammar, punctuation, spelling, or word usage.

· it cites references consistently and accurately.

· it avoids being repetitive.

Your paper will probably get a “B” if:

· it generally uses figures extracted from existing literature to clarify key points, with little tendency to use the figures to simply “pad” the paper.

· it makes use of a more limited variety of library resources, including monographs, textbooks, and journal articles.

· its structure and organization are only superficially similar that of an article that would appear in a publication of the American Meteorological Society.

· it is generally complete but misses a key insight or interpretation that would have characterized a more thorough paper with a stronger command of the key concepts of physical meteorology.

· it has a few minor technical errors in grammar, punctuation, spelling, or word usage.

· it generally cites references consistently and accurately.

· it avoids being repetitive. 

Your paper will probably get a “C” if:

· it clearly uses figures extracted from existing literature to simply “pad” the paper.

· it makes use of library resources, including monographs, textbooks, and journal articles that are not necessarily relevant to the topic.

· it is poorly organized and/or superficial.

· it is generally incomplete but does contain key insights or interpretations that would have characterized a more thorough paper with a stronger command of the key concepts of physical meteorology.

· it has a many minor technical errors in grammar, punctuation, spelling, or word usage.

· it generally does not cite references consistently and accurately.

· it is repetitive. 

Your paper will probably get a “D” if:

· it clearly uses figures extracted from existing literature to simply “pad” the paper, especially if these figures are particularly irrelevant to the topic of the paper.

· it is dominated by material acquired in a superficial manner on the internet (namely, Google searches, Wikipedia entries, etc.).

· it is poorly organized and superficial.

· it contains, at most, a limited synthesis or analysis of the material.

· it is generally incomplete and misses key insights or interpretations that would have characterized a more thorough paper; the paper demonstrates that the student does not have a command of key concepts in the course.

· it has a many minor or major technical errors in grammar, punctuation, spelling, or word usage.

· it generally does not cite references consistently and accurately.

· it is repetitive. 

· it does not stay on the topic.

Your paper will probably get an “F” if:

· it does not meet the standards of a “D” paper.  
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