MT36E: BOUNDARY LAYER METEOROLOGY

Summer/Autumn term 2008
Dr Robin Hogan, Room 2L77

r.j.hogan@reading.ac.uk@reading.ac.uk

Module aims

This module aims to provide the student with an understanding of how small-scale processes affect the thermodynamic and kinematic structures of the atmospheric boundary layer. The module, in particular part A, builds on concepts introduced in MT23E (Surface Energy Exchange). It is divided into two parts:

Part A: Surface Layer Processes (summer term, weeks 8-10)

Practical work and lectures with the aim of illustrating methods of measurement and interpretation of turbulent transfer processes within the surface layer. Consists of 10 hours of lectures, 9 hours practicals, and a 3 hour “mini-conference” (including brief presentation).

Part B: Boundary Layer Processes (autumn term, week 1-10)

Theoretical consideration of small scale (<10km) processes occurring within the boundary layer. Consists of 16 hours of lectures, 4 hours of tutorials.

Assessment consists of:

Summer term 2008:
1 practical write-up


10%




1 team presentation + data summary
10%

Autumn term 2008:
1 extended practical write-up

20%




1 assignment



10%

Summer term 2009:
exam 




50%

Part A: Surface layer processes

Lectures

A. Introduction to the atmospheric boundary layer


Revision of surface energy exchange
B. Fundamentals of turbulence


Reynolds averaging, K theory

C. Statistical description of turbulence


Integral time scale

D. The dynamics of turbulence and the Richardson Number


Turbulent Kinetic Energy equation

E. Micrometeorology of the surface layer


Log profile, Monin-Obukhov theory, Businger-Dyer equations
F. Drag law

G. Micrometeorological methods for measuring surface fluxes


Eddy correlation, profile methods

H. Penman method


Resistance notation, Penman-Monteith equation

Practicals
1. Penman analysis
2. Eddy correlation method for estimating fluxes

3. Profile analysis

Recommended reading
Stull, R. B., 1988, An introduction to boundary layer meteorology, Kluwer (551.5)


(Very comprehensive and readable)

Arya, S. P. S., 1988, Introduction to micrometeorology, Academic Press (551.5)


(Good introductory text)

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


(Particularly surface-layer aspects and pollution)

Oke, T. R., 1987, Boundary Layer Climates, Routledge (551.66)


(Particularly surface energy exchange and urban meteorology)

Panofsky, H.A. and J.A.Dutton, 1983, Atmospheric Turbulence, John Wiley, 397 pp.

Monteith, J.L. and Unsworth, M.H., 1990, Principles of Environmental Physics, Arnold

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


(Particularly equations of motion and Reynolds averaging)

Kaimal, J. C. & Finnigan, J. J., 1994, Atmospheric boundary layer flows, Oxford (551.5512)


(Particularly spectra, flow over different surfaces and experimental techniques)

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

(Rigorous mathematical treatment)

Timetable


[image: image1.emf]Morning (10:00 - 12:00) Afternoon (14:00 - 16:00)

Week 8 Monday UG Projects (10-11) MT36E Lecture

Tuesday MT36E Lecture

Wednesday MT36E Lecture

Thursday MT36E Lecture

Friday

Morning (10:00 - 13:00) Afternoon (14:00 - 17:00)

Week 9 Monday MT36E Lecture (14-16) 

Tuesday MT36E Practical (Group A)

Wednesday MT36E Practical (Group B)

Thursday MT36E Practical (Group A)

Friday MT36E Practical (Group B)

Week 10 Monday MT36E Practical (Group A)

Tuesday MT36E Practical (Group B)

Wednesday MT36E Practical (spare)

Thursday MT36E Practical (spare) MT36E Lecture

Friday

Lecture in GU01

Practical: Atmospheric Observatory followed by GL68
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Summer term Part 3

						Morning (10:00 - 12:00)		Afternoon (14:00 - 16:00)

		Week 8		Monday		UG Projects (10-11)		MT36E Lecture

				Tuesday				MT36E Lecture

				Wednesday		MT36E Lecture

				Thursday		MT36E Lecture

				Friday

						Morning (10:00 - 13:00)		Afternoon (14:00 - 17:00)

		Week 9		Monday				MT36E Lecture (14-16)

				Tuesday				MT36E Practical (Group A)

				Wednesday		MT36E Practical (Group B)

				Thursday				MT36E Practical (Group A)

				Friday				MT36E Practical (Group B)

		Week 10		Monday				MT36E Practical (Group A)

				Tuesday				MT36E Practical (Group B)

				Wednesday		MT36E Practical (spare)

				Thursday		MT36E Practical (spare)		MT36E Lecture

				Friday

		Lecture in GU01

		Practical: Atmospheric Observatory followed by GL68





Classlist

		

		10471321/2		Aves, Robert C (Rob)		BSc Meteorology		2		C		Prof KP Shine		swu06rca@reading.ac.uk		7961637031

		15005161/1		Brand, Alexander D		BSc Meteorology		2		C		Dr SL Gray		swu06adb@reading.ac.uk		7922849397

		15013269/1		Couch, Wendy MC		BSc Meteorology		2		C		Dr DIF Grimes		swu06wmc@reading.ac.uk		7788705632

		14008874/1		Dovey, Lindsay		BSc Meteorology		2		C		Dr R Hogan		swu06ld@reading.ac.uk

		15010411/1		Ellis, Hazel D		BSc Meteorology		2		C		Mr R Reynolds		spu06hde@reading.ac.uk

		14016328/1		Giles, William M		BSc Meteorology		2		SX		Dr RS Plant		smu05wmg@reading.ac.uk		7963113250

		15013360/1		Higgins, Colin		BSc Meteorology		2		C		Dr AJ Illingworth		swu06ch@reading.ac.uk		7828538243

		15013803/1		Hollinworth, Daniel P		BSc Meteorology		2		C		Dr RS Plant		swu06dph@reading.ac.uk		7920408195

		14011787/1		Huddleston, Eleanor		BSc Meteorology		2		C		Prof A O'Neill		scu05eh@reading.ac.uk		7894265184

		15014978/1		Izzard, Katie		BSc Meteorology		2		C		Mr R Reynolds		swu06ki@reading.ac.uk		789442420

		14027995/1		Lally, Maurice J (John)		BSc Meteorology		2		C		Dr AJ Illingworth		scu05mjl@reading.ac.uk

		14011930/1		Melia, Nathanael (Nat)		BSc Meteorology		2		C		Mr R Reynolds		spu05nm@reading.ac.uk		7766371937

		13013003/3		Oxford, Samantha C		BSc Meteorology		2		C		Dr DIF Grimes		swu04sco@reading.ac.uk		07973 119 689

		15008009/1		Ratcliffe, Andrew J		BSc Meteorology		2		C		Dr MHP Ambaum		swu06ajr@reading.ac.uk

		15018537/1		Rojas Jordi, Victor M (Victor Manuel)		BSc Meteorology		2		SEC		Mr R Reynolds		swu06vmr@reading.ac.uk		7902728967

		14010396/1		Smith, Robert J (Rob)		BSc Meteorology		2		C		Dr MHP Ambaum		scu05rjs@reading.ac.uk

		15004861/1		Stuart, Laura		BSc Meteorology		2		C		Dr SL Gray		swu06ls@reading.ac.uk		7817375859

		15017770/1		Theophanous, Avra		BSc Meteorology		2		C		Dr RG Harrison		swu06at@reading.ac.uk		0781 785 3432

		15009588/1		Thomas, Benjamin		BSc Meteorology		2		C		Dr DIF Grimes		swu06bt@reading.ac.uk

		15007979/1		Weston, Matthew		BSc Meteorology		2		C		Dr RG Harrison		swu06mw@reading.ac.uk		7814862123

		15001201/1		Argyle, Peter M		MMet in Meteorology with a Year in Oklahoma		2		C		Dr R Hogan		swu06pma@reading.ac.uk		07975 817712

		15001629/1		Brown, Katy L (Kate)		MMet in Meteorology with a Year in Oklahoma		2		C		Prof BJ Hoskins		swu06klb@reading.ac.uk		7773818984

		15008633/1		Graham, Robert M		MMet in Meteorology with a Year in Oklahoma		2		C		Dr AJ Illingworth		swu06rmg@reading.ac.uk		7988164884

		15005593/1		Hewins, Rebecca		MMet in Meteorology with a Year in Oklahoma		2		C		Prof DP Marshall		swu06rh@reading.ac.uk		7940625849

		15000214/1		Lee, Robert W		MMet in Meteorology with a Year in Oklahoma		2		C		Prof A O'Neill		swu06rwl@reading.ac.uk		7840098112

		15005288/1		Richardson, Joseph GD		MMet in Meteorology with a Year in Oklahoma		2		C		Mr R Reynolds		swu06jgr@reading.ac.uk		7910585673

		15010960/1		Warren, Robert A		MMet in Meteorology with a Year in Oklahoma		2		C		Dr MHP Ambaum		swu06raw@reading.ac.uk		7866742829
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