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Summary module description

An advanced module combining a theoretical grounding in dynamics of weather systems with observations of such systems.

Aims: 

To develop a modern understanding of the dynamics of synoptic scale weather systems in the extra-tropical and tropical latitudes, and to relate this knowledge to observations.

Intended learning outcomes: 

Assessable outcomes 

By the end of this module the student should be able to:

· explain, physically and mathematically, the origins of synoptic-scale vertical motion, waves and cyclones, and develop quantitative estimates of their properties.

· critically assess the relevance of theoretical models through comparison with observations.

· provide a suitable mathematical description for synoptic scale weather systems in the tropical and extra-tropical latitudes.

· perform quantitative analyses and synthesize the structure and evolution of weather systems using synoptic data.

Additional outcomes

Students will enhance their skills in the quantitative analysis of weather systems and the manipulation of differential equations. Students will learn to validate their calculations through physical principles.
Outline content: 

Phenomenology of weather systems

· Troughs, ridges, cyclones, fronts, and precipitation regions

· Quasi-geostrophic theory and potential vorticity concepts

· The quasi-geostrophic equations

· Potential vorticity conservation and inversion

Vertical motion

· The omega equation

· Q-vectors and the dynamical role of vertical motion

Waves and instabilities

· Rossby waves

· Baroclinic instability

· Diabatic processes

· Lifecycle of midlatitude cyclones

· African Easterly waves and equatorially trapped waves

· Tropical cyclones

Brief description of teaching and learning methods: 

Lectures, un-assessed coursework, and assessed synoptic practicals during which the quasi-geostrophic techniques developed during the course will be used to analyse the development of a real rapidly developing cyclone. . 

Contact hours 

	
	Autumn 
	Spring 
	Summer 

	Lectures 
	     15
	    0
	

	Tutorials/seminars 
	       0
	    0
	

	Practicals 
	     10
	    0
	

	Other contact (eg study visits ) 
	       0
	    0
	

	
	
	
	

	Total hours 
	     25
	    0
	

	
	
	
	

	Number of essays or assignments 
	       1
	    0
	

	Other (eg major seminar paper) 
	       0
	    0
	


Assessment: 

Coursework 

A report on the rapidly developing cyclone analysed during the practical sessions. 
Relative percentage of coursework :  30%
Penalties for late submission 

10% of maximum mark up to five working days late.  Zero mark after five working days.

Examinations:  70%

A 1.5-hour paper 

Requirements for a pass  

40% overall.

Reassessment arrangements 

September examination only.

