MTMG49 Boundary Layer Meteorology and Micrometeorology

Spring term 2005

Robin Hogan 2L77

This module involves 14 lectures, 2 tutorials and 3 practical sessions. The tutorials will be used to go through problem sheets but these will not contribute to the assessment for the module. 

Objectives
The objectives of this course are to provide a description of the processes that control the diurnal evolution of the boundary layer, and to gain experience of how the boundary layer is measured and modelled. 

Lecture Content
1. Introduction (5 lectures)
1.1 Structure of the atmospheric boundary layer

1.2 Basics of atmospheric fluid dynamics

1.3 Fundamentals of turbulence

1.4 Turbulent kinetic energy

1.5 Micrometeorology of the surface layer

2. Diurnal variation of the boundary layer (5 lectures)
2.1 Convective boundary layers 

2.2 Neutral boundary layers

2.3 Nocturnal boundary layers

2.4 Cloudy boundary layers

3. Urban Meteorology (1 lecture)
3.1 Urban heat island

3.2 Adjustment to urban roughness

4. Pollution in the boundary layer (3 lectures)
4.1 Gaseous pollutants

4.2 Ozone

4.3 Modelling air quality

Practical Content
1. Measuring the wind profile in the surface layer (field experiment)

2. Evolution of the atmospheric boundary layer (computer model)

3. A plume dispersion model (computer model)

Timetable

	Week
	Date
	Lecture
	Practical



	1
	Wednesday 12th January
	1
	

	
	Thursday 13th January


	2, 3, 4
	

	2
	Wednesday 19th January
	5
	

	
	Thursday 20th January 


	6, Tutorial 1, 7
	

	3
	Wednesday 26th January
	8
	

	
	Thursday 27th January


	9, 10
	Practical 1

	4
	Wednesday 2nd February
	11
	

	
	Thursday 3rd February


	12, Tutorial 2
	Practical 2

	5
	Wednesday 9th February
	13
	

	
	Thursday 10th February


	14
	Practical 3

	
	
	
	


Location

Lectures and tutorials will take place in GU01 on Wednesdays and 1L61 on Thursdays. Practicals will take place on the field site and in GL68. A detailed timetable is attached. 

Assessment

Each of the three practicals is to be written as a lab report and each will contribute 15% of the final assessment, making a total of 45% of the overall assessment. There will be an examination during the April exams that will make up the remaining 55% of the assessment. 

Recommended reading

Stull, R. B. An introduction to boundary layer meteorology, Kluwer (551.5)


(Very comprehensive and readable)

Arya, S. P. S. Air pollution meteorology and dispersion, Oxford (551.55)


(Particularly surface-layer aspects and pollution)

Oke, T. R. Boundary Layer Climates, Routledge (551.66)


(Particularly surface energy exchange and urban meteorology)

Holton, J. R. An introduction to dynamic meteorology (Chapter 5) Academic Press (551.5153)


(Particularly equations of motion, Reynolds averaging and Ekman layer)

Kaimal, J. C. & Finnigan, J. J., Atmospheric boundary layer flows, Oxford (551.5512)


(Particularly flow over different surfaces and experimental techniques)

Garratt, J. R. The atmospheric boundary layer, Cambridge (551.5512)

(Rigorous mathematical treatment)

Arya, S. P. S. Introduction to micrometeorology, Academic Press (551.5)







