MT36E Boundary Layer Meteorology: Tips on the style of the Final Practical Report
The subject of the final practical write-up will be as described in the practical notes: a critical inter-comparison of different methods to measure surface fluxes of heat and momentum (and related variables) during an Intensive Observing Period (IOP), including quantification and discussion of the effect of stability, as well as a detailed analysis of your own measurements during the IOP. Marks are available for a rigorous treatment of errors, imaginative analysis of data, and putting the observations in the context of the weather conditions and previous measurements in the literature. It should be typed and in the form of a scientific paper, with an upper limit of 2000 words (not including figure captions and appendices). Usually the components would be:
Title:

Suitable title for the experiment.
Author:
Your name.
Abstract:
Brief summary of the aims of the experiment and a few key results (including numerical ones if appropriate). It must be understandable by another meteorologist without them reading the report, but be interesting enough that they will want to!
Introduction:
Appropriate background to the experiment, including motivation and objectives.

Method:
VERY BRIEF summary of what was measured and how the quantities were derived.
Results:
Presentation of results, including a critical evaluation of errors and inter-comparison and discussion of the various techniques. If the Method section contains several unrelated elements, it may make sense to merge it with the Results section. You may also wish to split up the Results section. 
Conclusions:
The main conclusions of the experiment, critical comments, and any broader implications.
References:
Any textbooks or scientific papers cited in the main text.
Every time I receive scientific write-ups from students many basic rules are broken, so here is a checklist that should help:

1. The document should be in the “passive voice” rather than the first person, e.g. “An experiment was performed and some results were obtained” rather than “We performed an experiment and I obtained some results”.

2. Use the past tense wherever possible, not only when referring to measurements that have been made but also to analysis that has been performed but which might be reported later in the document, e.g.: “Temperature measurements were made on the Atmospheric Observatory and analysed in the context of Monin-Obukhov theory”. An exception is where you are referring to a figure that shows something in the present: “The grey points in Fig. 1 show the results from the profile technique.” The future tense is sometimes used to anticipate later parts of the document, but never for events in the past e.g. “In section 4 it will be shown that the assumption of near-neutrality performed poorly” is OK, but “In section 4 further measurements will be taken” is not. 
3. Avoid subjective statements, such as saying a value is “quite small” without having something to compare it to. And definitely never talk about how you “feel” about something: I often see things like “On balance I felt that the experiment was a success” – who cares how you feel and how could we quantify “success”?

4. Always include the units of a number, including the units of errors.

5. Never quote errors to more than two significant figures (one is often sufficient). Never quote a number to more precision than its error; likewise don’t truncate an accurate number too much. So you could write 12.26±0.14 but not 12±0.14, 12.5637±0.14 or 12.5637±0.1446.
6. Use errors to decide whether variables are significantly different. But be careful! You will probably be using error bars corresponding to (1 standard error. In this case, if the best estimate of one variable is at the tip of the error bar of the other variable, then there is around a 50% chance that the two variables are the same. If the tips of the error bars on the two variables touch then there is around a 15% chance that they are the same, which is still quite large. For this reason, many authors use error bars corresponding to 95% confidence intervals (around (2 standard errors). It is helpful to state which convention you are using.
7. A common mistake in reports is to state that one technique is much less accurate than another, when the calculated errors tell the opposite message. But obviously you need to make sure that your calculated error contains everything that is relevant.
8. Don’t show your working. So rather than 
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=1.2x1004x0.124=149.5 W m-2, you might say “Sensible heat flux, H, was calculated to be 149.5 W m-2, using 
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, where the density 
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 was taken to be 1.2 kg m-3, the specific heat Cp to be 1004 J kg-1 K-1, and the temperature flux 
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 to be 0.124 m2 s-2”.
9. Use the Word equation editor rather than trying to type complicated equations in as text. To do this, click on the “Insert” menu then the “Object” entry, then find “Microsoft Equation 3.0” or even better, “Mathtype 5.0 Equation”. It should be straightforward to use.
10. Use the spell checker to spot silly errors: take notice of the red wiggly lines under any words.
11. Compare values obtained with those in text books, but only where appropriate. It makes sense to compare roughness length from your experiment over grass with values over grass in a textbook, but it does not make sense to compare sensible heat flux with values in a text book because this variable depends greatly on a whole range of conditions that are unlikely to be the same between experiments (e.g. time of day, time of year, latitude, cloud cover and surface moisture availability). Certainly don’t call the values in a text book the “expected value”, or even worse, state “expected” or “theoretical” values without saying where they have come from.
12. References should be in the form of “It was shown by Hogan (2008) that clouds are fluffy” or “The fluffiness of clouds has previously been demonstrated (Hogan 2008)”, with a “References” section in a similar format to an AMS journal such as “Journal of the Atmospheric Sciences”. The AMS style is shown in the references section at the end of this document. Don’t include in a references section anything that is not referred to in the text. Note that when there are two authors you would refer to “Smith and Jones (2000)”, and for more than two you would use “Smith et al. (2008)”. 

13. Every figure and table should be numbered and have a caption. Captions should be fully punctuated. Usually the figure caption would go below the figure and the table caption above the table. A suitable caption might be “Figure 1. Temperature from platinum resistance thermometers versus the natural logarithm of height.” Then in the text you would say something like “In Figure 1 it can be seen that temperature increases with height” but not “In the figure below it can be seen that temperature increases with height”.
14. Don’t overuse appendices. Usually they are unnecessary. Figures and tables that are central to the argument should be presented in the body of the text.

15. Serif fonts, such as Times New Roman, generally look more professional in a typed document than sans-serif fonts such as Arial or silly fonts such as Comic Sans. Stick to a serif font.

16. Don’t present results in note form, such as to present a list of measurements or weather conditions. Rather, use complete sentences or put the measurements in a table.
If in doubt about the appropriate writing style, go to the Department library or on to “Google Scholar” and read some scientific papers!
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