Course SYLLABUS form

	Basic data of the subject

	Academic Unit: 
	Faculty of Mathematics & Natural Sciences

	Course title:
	Atmospheric Physics

	Level:
	Bachelor (Bsc)

	Course status:
	Elective

	Study year/Semester:
	Second Year/Winter Semester (II/3)

	Number of hours per week:
	2 + 0 + 0

	Credit value – ECTS:
	3

	Time / location:
	-

	Lecturer:
	Prof. Ass. Dr. Gazmend Nafezi

	Contact details: 
	gazmend.nafezi@uni-pr.edu

	Course description
	Application of the basic equations of fluid dynamics on atmospheric flow. The relation between the distributions of wind, pressure and temperature. Scale analysis of atmospheric motions. Basic kinematics. Continuity equation. Bjerknes circulation and vorticity theorems and their application on atmospheric motions. The influence of the earth's surface on the atmosphere. The properties of the dry and humid air. Thermodynamic diagrams. Height determination from radio soundings. Methods for stability analysis. Cloud formation processes and the properties of clouds. Precipitation processes.

	Course objectives:
	This course gives an introduction to atmospheric physics, radiation and simple principles for remote sensing, elementary aerosol and cloud physics, and turbulence in the atmospheric boundary layer. The course explains key processes in the atmosphere based on basic physical principles. 


	 Learning outcomes:
	Specific Course Learning Objectives Include: 
· - Know the basic thermodynamic concepts for the atmosphere and be able to apply thermodynamic diagrams to assess stability and cloud conditions and explain weather phenomena as fohn wind and convective showers.
· Understand how aerosols and clouds affect solar radiation in the atmosphere and cause halos and rainbows.
· Be able to quantify how absorption and emission of short and long wave radiation cause heating or cooling at different vertical layers
· Have a general understanding of how aerosols are crucial for the formation of cloud droplets and ice particles. Based on thermodynamics understand how different processes can lead to precipitation.
· Understand how turbulent mixing in the atmospheric boundary layer is formed and how this turbulence affects exchange of energy, humidity and momentum between the ground ant the atmosphere.
· Be able to set up and make simple numerical simulations to illustrate cloud droplet formation and energy transport by radiation.


	Contribution on student load (must correspond with learning outcomes)

	Activity 
	Hours
	Week
	Total /hours 

	Lessions
	2
	15
	30

	Theoritocal exercises/experiments
	1
	5
	5

	Practical work
	1
	4
	4

	Contact with lecturer/consultations
	1
	5
	5

	Field exercises
	2
	2
	4

	colloquiums, seminars
	2
	2
	4

	Homework
	2
	5
	10

	Self study time 
	1
	15
	15

	Final exam preparation
	1
	9
	9

	Evaluation time (tests, quiz, final exam)
	2
	2
	4

	Projects, presentations ,etc.
	2
	1
	2

	Total
	
	
	90

	Teaching methods  
	Teaching methodology is based on: Lectures, exercises, seminars and debates.

	Evaluation methods
	Lecture Attendance 5%. Experimental Attendance 5%. Homework Exercises 10%. Final exam 80%


	Literature:

	Basic Literature:  

	1) Seinfeld, J. H., and S. N. Pandis. Atmospheric Chemistry and Physics: From Air Pollution to Climate Change. New York, NY: Wiley-Interscience, 1997. ISBN: 9780471178163. (Paperback.)
2) Andrews, D. G. An Introduction to Atmospheric Physics. Cambridge, UK: Cambridge University Press, 2000. ISBN: 9780521629584.
3) Bohren, C. F., and B. A. Albrecht. Atmospheric Thermodynamics. New York, NY: Oxford University Press, 1998. ISBN: 9780195099041.

	Additional Literature 
	1) Tsonis, A. A. An Introduction to Atmospheric Thermodynamics. Cambridge, UK: Cambridge University Press, 2002. ISBN: 9780521796767.
2) Wallace, J. M. Atmospheric Science: An Introductory Survey. Burlington, MA: Academic Press, 1977. ISBN: 9780127329505.
3) [bookmark: _GoBack]Didactic and presentations materials from the lecturer. 



	Designed study plan - Lecture:  

	Week
	Lectures which will be held

	First week:
	Basic atmosphere. Basic thermodynamics;  

	Second  week:
	Atmospheric layers;

	Third  week:
	Application of the basic equations of fluid dynamics on atmospheric flow. 

	Fourth  week:
	The relation between the distributions of wind, pressure and temperature. 

	Fifth  week:
	Scale analysis of atmospheric motions. 

	Sixth  week:
	Basic kinematics. 

	Seventh  week:
	Continuity equation. 

	Eighth  week:
	Bjerknes circulation and vorticity theorems and their application on atmospheric motions. 

	Ninth  week:
	The influence of the earth's surface on the atmosphere. 

	Tenth  week:
	The properties of the dry and humid air. 


	Eleventh  week:
	Thermodynamic diagrams. 

	Twelfth  week:
	Height determination from radio soundings. 

	Thirteenth  week:
	Methods for stability analysis. 

	Fourteenth  week:
	Cloud formation processes and the properties of clouds. 

	Fifteenth  week:
	Precipitation processes.




	Academic policies and rules of conduct:

	Regular attendance of students in classes and exercises is mandatory. During the lectures and exercises the use of cell phones are not allowed. Respecting the statute of University and ethical code related to lessons schedule is mandatory.
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