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Summary module description:
A lecture and practical based class, applying mathematical and physical principles to weather systems

Aims:

This module aims to develop the student’s skills in the application of basic physical principles to middle latitude weather systems.

Intended learning outcomes:
Assessable outcomes

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

Demonstrate and develop skills in scientific problem solving

Write down formulae for the forces acting on air parcels and apply these using real data

Analyse surface and upper air observations to identify fronts, depressions and anticyclones

Apply the first law of thermodynamics to air parcels and understand thermodynamic processes on a tephigram

Use a combination of atmospheric data fields to identify the evolution of weather systems

Additional outcomes

This module will enhance general problem solving skills and skills in meteorological data analysis.

Outline content:
Theory lectures: 


Atmospheric physics: first law of thermodynamics for an air parcel, theory of thermodynamic diagrams and processes


Dynamics: Forces acting on air parcels, pressure gradient force, Coriolis force, drag, forces in balance: hydrostatic, geostrophic and gradient wind.

Thermodynamics: Thermodynamics of saturated air parcels: humidity mixing ratio, saturated adiabats, lifting condensation level, stability (and how to recognise it on a tephigram), thermal wind balance, thermal advection

Weather systems: mass conservation, divergence and vertical motion, vorticity, ageostrophic flow, vertical motion, jets, contribution of vertical motion to development of extratropical weather systems, frontogenesis

Practicals:

Synoptic observations and isobaric charts, frontal analysis, systems analysis, plotting and analysis of tephigrams, isotherms, dry adiabats, upper air and thickness charts.

Brief description of teaching and learning methods:
Around 20 50 minute theory lectures, 20 50 minute tutorial sessions concerned with module problem sheets, 20 110-minute practical classes comprising of a mixture of chart analysis and scientific problem solving.
Contact hours
	
	Autumn
	Spring
	Summer

	Lectures
	10
	10
	

	Tutorials/seminars
	10
	10
	

	Practicals
	20
	20
	

	Other contact (eg study visits )
	
	
	

	
	
	
	

	Total hours
	40
	40
	

	
	
	
	

	Number of essays or assignments
	6 tutorial sheets and 8 practicals
	5 tutorial sheets and 8 practicals
	

	Other (eg major seminar paper)
	
	
	


Assessment:
Coursework
Practical exercises based on analysis of meteorological charts. In the first term, 8of these will be assessed, in the second term, 4 will be assessed.

Relative percentage of coursework:  50%

Examinations
 One 1.5 hour examination paper. The student is required to answer 2 out of 3 questions

Requirements for a pass

40% overall

Reassessment arrangements
Resit examination only.
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