COURSE OUTLINE

(1) GENERAL

School of Science
Physics
Undergraduate

10YK301

ATMOSPHERIC DYNAMICS

Lectures (theory and exercises) 4 6

Specialization

No

Greek

Yes, in the English language for Erasmus students

https://eclass.uoa.gr/courses/PHYS313/




(2) LEARNING OUTCOMES

The course provides students with the knowledge to understand the basic concepts, principles and
laws of fluid mechanics and thermodynamics related to atmospheric motion and thermodynamic
processes. Especially, after the successful completion of the course, the student is able to:

know the definitions and physical significance of the main meteorological parameters (e.g.
pressure, density, temperature)

know the spatial and temporal distribution and changes of these parameters

understand the concepts, principles and theories related to the thermodynamic processes in
the atmosphere (eg stability / instability, dynamic stability / instability)

describe Newton's laws of motion, conservation of mass, momentum, spin and energy
solve the basic equations (hydrostatic, ideal gas, etc.) of the atmosphere

recognize the apparent and real forces affecting the movement of air masses

understand the balance of these forces and the generation of winds

resolve the equations of motion

recognize spatial and temporal scales of atmospheric circulation

determine the characteristics of the winds: geostrophic, gradient, cyclostrophic and thermal
wind

explain the difference between the streamlines of the wind field and the trajectories of the
air masses

explain the equation of continuity

know the circulation theorem and the vorticity equation

distinguish absolute, relative and potential vorticity

know the divergence theorem and apply it

distinguish small disturbances and recognize the waves of Kelvin-Helmholtz, Rayleigh-Taylor,
Rossby

distinguish various wave disturbances, such as internal -external gravity waves, sound and
Lamb waves, planetary waves

apply this knowledge to solving problems related to the content of the course

evaluate the results of the problems

With its successful attendance and completion, the course aims to give the student the following

skills:




Search for, analysis and synthesis of data and information, using the necessary technology
Working independently

Team work

Working in an interdisciplinary environment

Production of free, creative and inductive thinking

Analytical and synthetic thinking

Critical thinking

Problem solving

(3) SYLLABUS

e Basic concepts, forces, equations of motion, energy, mass conservation and simplified forms
(incompressible, anelastic, Boussinesq), equation of state.

e Reference systems, coordinate systems, pressure and potential temperature as vertical
coordinate, pressure gradient.

e Characteristic scales of atmospheric motions, scale analysis, simplified forms of basic
equations, thermal wind, boundary layer and Ekman spiral.

e Vorticity, conservation of vorticity (absolute and relative), vorticity advection.

e Atmospheric stability (thermodynamic), dynamic stability/instability, small perturbations,
Kelvin-Helmholtz, Rayleigh-Taylor and Rossby waves.

e Taylor-Goldstein equation, internal and external gravity waves, acoustic and Lamb waves,
wave trapping in the atmosphere.




(4) TEACHING and LEARNING METHODS - EVALUATION

Face-to-face teaching

Yes

The e-class system is used to provide notes, exercises,
information, and communication with students.
Computer-aided teaching support.

Activity Semester workload
Lectures 26
Exercises 26
Individual Study/ Study and 98

Analysis of bibliography /
Preparation

Course Total 150

Final written examinations at the end of the semester, in
Greek language. Four issues equivalent to each other. The
themes concern both theory and questions of understanding
- critical thinking, as well as problem solving.




(5) ATTACHED BIBLIOGRAPHY
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- Related academic journals:

1. "An introduction to Dynamic Meteorology", James R. Holton and Gregory J. Hakim, Academic
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2. "Dynamical Meteorology — An Introductory Selection", B.W. Atkinson, Routledge, 1990




