MT36E Boundary Layer Meteorology, Part A: Surface Layer Processes (practicals)

INTRODUCTION
The main aim of the practical classes is to intercompare three methods of measuring heat and two methods of measuring momentum fluxes in the daytime surface layer. Additional aims are to quantify the effect of stability and thus relate measurements to atmospheric conditions.

You will work in small groups and carry out one of the following experiments each week during weeks 9-10 of term 6:-



E1.
Penman analysis



E2.
Eddy correlation method for estimating fluxes



E3.
Profile Analysis

Collection of experimental data will take place at the Field Site.  Data processing will take place in computing room GL68.  

Safety

The Field Site should be regarded as a laboratory environment.  The same guidelines apply as for other lab. courses in the Department (see Departmental Handbook).  Specifically:

i) Do not make adjustments to mains-supplied instruments or attempt to modify any apparatus without consulting either a demonstrator or a technician.

ii) You should not work on the Field Site outside the class contact period, except by special arrangement with a supervising member of staff or a laboratory technician.

iii) On the Field Site, beware of guy ropes attached to masts and overhead instruments. Be especially careful if the ground is muddy. Work in the area you have been shown to, as some cables and soil heat flux plates may be near the surface.

iv) Always ask if there are any points which are not clear.

General Arrangements

A timetable has been posted which shows which practical you will do each week.  Carefully read the notes on the experiment and any relevant background theory (in lecture notes) before you arrive at the next session.  You will definitely need to extract relevant information and formulae from the lecture notes before you can complete each experiment. Data collection should not take more than about 1.5 hours at the most.  The rest of the contact period should be used for data processing and analysis.  

Computing

Data processing will be carried out in GL68. Files needed for the practicals are stored on the course website:

http://www.met.rdg.ac.uk/~swrhgnrj/teaching/MT36E/
It is recommended that you create a common directory for all your work on this module, e.g. MT36E_groupX. Consult with a demonstrator for information on how to exchange files with other group members. The data that you collect this term will be referred to next term, so make sure you retain all the files that you create!

Reports
All observations that are not logged automatically in the field should be recorded by all members of the group.  Each student should keep a field notebook record of the experiment, to include the title of the experiment, the date of the experiment, notes relating to weather conditions, information relating to instrument calibrations, and any preliminary results obtained during the course of the experiment. This will not be assessed – it is your responsibility to ensure that you have a complete record of each experiment to your own satisfaction. 

You will submit two reports on the experiments: although you complete the experiment as part of a team, the report should be your own account and conclusions about it.  It may be typed or hand written, but in either case should be structured as a scientific document with the following components

TITLE : as in the notes

AIM : summarize the aims of the experiment.

RESULTS : a concise summary of results, preferably in tabular and/or graphical form, together with appropriate estimates of accuracy on experimentally determined parameters. Key equations should be stated but the details of calculation are not necessary. Do not include figures which are not referred to in the text.

CONCLUSIONS : the main conclusions of the experiment, with particular reference to theoretical expectations and results reported elsewhere (e.g. in a textbook or paper).

REFERENCES : should be included if your report cites a textbook or paper.

APPENDICES : optional. To contain any relevant field data (other than that stored in electronic form), which is not presented within the main text.

The assessment of each report is based on a) scientific content (80 %) and b) quality of presentation, including use of English and clarity of the report (20%).  Penalty for late hand-in is 10%  of the maximum mark up to five working days late, zero mark after five working days. If you miss a practical, you may not hand in a report for assessment and will receive zero marks. Give warning if you think you may miss one – reasonable excuses will be taken into account. 

Experimental overview
1) In the first experiment (Penman analysis), you will analyse existing data to obtain fluxes using the Penman-Monteith method. This data also yields the diurnal cycle in surface fluxes.










no report

2) Your second experiment will either use the Eddy Correlation (2) or Profile (3) method of calculating fluxes. Note that the report must be handed in at the start of week 10









report:10%

3) Your third experiment will use the other method (3) or (2) to calculate fluxes. This will be done as an Intensive Observation Period (IOP), i.e. that measurements by all teams will be taken simultaneously.

4) At the final session, we will stage a “mini-conference” on the IOP. Your team will submit a summary sheet reporting results for one aspect of the IOP and give a presentation on it to fellow experimentalists. This will give everybody an overview of the data obtained by all groups, which will be included in the second report. Aspects to be presented are as follows:

a) intercompare results from Eddy Correlation method (groups A3 and B3)

b) intercompare results from Profile method (groups A1 and B1)

c) present time series of fluxes from Penman data for session (groups A2 and B2)

d) overview of weather conditions during measurement period including wind direction/fetch, surface roughness, trends, etc. (groups A4 and B4)

Take notes on what other groups present, as this will be necessary data for your final report! Marks awarded for scientific content (80%) and presentation (20%).









talk+summary sheet:5+5%

5) Submit report on IOP at end of first week of autumn term. This report is a more extensive write-up consisting of the following sections:

a) Address specific questions within the notes for your IOP experiment

b) Intercompare accuracies and magnitudes of heat and momentum fluxes obtained from the experiment with those from the other methods used (i.e. profile, eddy correlation, Penman).

c) Give a summary of the weather conditions experienced and thus set your measurements into context, i.e. are conditions stable or near neutral, is flow limited by fetch, did conditions change within measurement period, etc. You may use continuous met-mast data to illustrate your points.










report: 20%

MT36E: BOUNDARY LAYER METEOROLOGY

Summer term 2008: Practicals

Dr Robin Hogan, Room 2L77

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


[image: image1.emf]Morning (10:00 - 13:00) Afternoon (14:00 - 17:00)

Week 9 Monday 9th Lecture (14-16) 

Tuesday 10th Group A (E1)

Wednesday 11thGroup B (E1)

Thursday 12th

Group A (E2: A1-2; E3: A3-4): 

deadline noon Monday 16th

Friday 13th

Group B (E2: B1-2; E3: B3-4): 

deadline noon Tuesday 17th

Week 10

Monday 16th

Group A IOP (E2: A3-4; E3: 

A1-2): deadline noon Friday 

week 1 autumn term

Tuesday 17th

Group B IOP (E2: B3-4; E3: 

B1-2): deadline noon Friday 

week 1 autumn term

Wednesday 18thSpare practical (Group A or B) Conference (Groups A & B)

Thursday 19th Spare practical (Group A or B) Spare (Groups A and B)

Friday 20th

Lecture in GU01

Practical: Atmospheric Observatory followed by GL68


Groups
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A1 Brand, Alexander B1 Dovey, Lindsay

Lally, John Melia, Nathaniel

Brown, Kate Hewins, Rebecca

A2 Oxford, Samantha B2 Hollinworth, Daniel

Shermen, David Ratcliffe, Andrew

Thomas, Benjamin Weston, Matthew

Aves, Robert Lee, Robert

A3 Couch, Wendy B3 Huddleston, Eleanor

Reames, Larissa Smith, Robert

Higgins, Colin Warren, Robert

A4 Ellis, Hazel B4 Izzard, Katie

Stuart, Laura Theophanous, Avra
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						Morning (10:00 - 13:00)		Afternoon (14:00 - 17:00)

		Week 9		Monday 9th				Lecture (14-16)

				Tuesday 10th				Group A (E1)

				Wednesday 11th		Group B (E1)

				Thursday 12th				Group A (E2: A1-2; E3: A3-4): deadline noon Monday 16th

				Friday 13th				Group B (E2: B1-2; E3: B3-4): deadline noon Tuesday 17th

		Week 10		Monday 16th				Group A IOP (E2: A3-4; E3: A1-2): deadline noon Friday week 1 autumn term

				Tuesday 17th				Group B IOP (E2: B3-4; E3: B1-2): deadline noon Friday week 1 autumn term

				Wednesday 18th		Spare practical (Group A or B)		Conference (Groups A & B)

				Thursday 19th		Spare practical (Group A or B)		Spare (Groups A and B)

				Friday 20th

		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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						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 held on the Atmospheric Observatory followed by GL68





Groups

		

				Argyle, Peter						Graham, Robert

		A1		Brand, Alexander				B1		Dovey, Lindsay

				Lally, John						Melia, Nathaniel

				Brown, Kate						Hewins, Rebecca

		A2		Oxford, Samantha				B2		Hollinworth, Daniel

				Shermen, David						Ratcliffe, Andrew

				Thomas, Benjamin						Weston, Matthew

				Aves, Robert						Lee, Robert

		A3		Couch, Wendy				B3		Huddleston, Eleanor

				Reames, Larissa						Smith, Robert

				Higgins, Colin						Warren, Robert

		A4		Ellis, Hazel				B4		Izzard, Katie

				Stuart, Laura						Theophanous, Avra





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

		15013360/1		Higgins, Colin		BSc Meteorology		2		C		Dr AJ Illingworth		swu06ch@reading.ac.uk		7963113250

		15013803/1		Hollinworth, Daniel P		BSc Meteorology		2		C		Dr RS Plant		swu06dph@reading.ac.uk		7828538243

		14011787/1		Huddleston, Eleanor		BSc Meteorology		2		C		Prof A O'Neill		scu05eh@reading.ac.uk		7920408195

		15014978/1		Izzard, Katie		BSc Meteorology		2		C		Mr R Reynolds		swu06ki@reading.ac.uk		7894265184

		14027995/1		Lally, Maurice J (John)		BSc Meteorology		2		C		Dr AJ Illingworth		scu05mjl@reading.ac.uk		789442420

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

		13013003/3		Oxford, Samantha C		BSc Meteorology		2		C		Dr DIF Grimes		swu04sco@reading.ac.uk		7766371937

		15008009/1		Ratcliffe, Andrew J		BSc Meteorology		2		C		Dr MHP Ambaum		swu06ajr@reading.ac.uk		07973 119 689

		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		7902728967

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

		15009588/1		Thomas, Benjamin		BSc Meteorology		2		C		Dr DIF Grimes		swu06bt@reading.ac.uk		7817375859

		15007979/1		Weston, Matthew		BSc Meteorology		2		C		Dr RG Harrison		swu06mw@reading.ac.uk		0781 785 3432

		15001201/1		Argyle, Peter M		MMet in Meteorology with a Year in Oklahoma		2		C		Dr R Hogan		swu06pma@reading.ac.uk		7814862123

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

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

		15005593/1		Hewins, Rebecca		MMet in Meteorology with a Year in Oklahoma		2		C		Prof DP Marshall		swu06rh@reading.ac.uk		07975 817712

		15000214/1		Lee, Robert W		MMet in Meteorology with a Year in Oklahoma		2		C		Prof A O'Neill		swu06rwl@reading.ac.uk		7773818984

		15010960/1		Warren, Robert A		MMet in Meteorology with a Year in Oklahoma		2		C		Dr MHP Ambaum		swu06raw@reading.ac.uk		7988164884

																7940625849

																7840098112

				Larissa Reams		Visiting						Mr R Reynolds		lzu07ljr		7910585673

				David Shermen		Visiting						Mr R Reynolds		lzu07ds		7866742829

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

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

		15005288/1		Richardson, Joseph GD		BSc Meteorology		2		C		Mr R Reynolds		swu06jgr@reading.ac.uk
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