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	More complex weather measurements


	Assessment objectives

· Candidates should be able to describe the appropriate method of measuring each element of the weather.

· Candidates should know how to record and display weather data appropriately.

· Candidates should be able to make calculations using information from these instruments.

· Candidates should be able to use and interpret graphs and other diagrams showing weather data.
	
	0460 syllabus

2.4 Weather

· Make calculations using information from weather instruments
· Identify a wet-and-dry bulb thermometer (hygrometer) and simple digital instruments, which can be used for weather observations

Topic link: see Topic 4.3 pp. 208–17 for information on presenting different weather records as maps and graphs.


	Differentiated learning outcomes
· All students must be able to measure and record weather data (Grade E/D).

· Most students should be able to record weather data and make calculations using such data; they should be able to read data from graphs and other diagrams (Grade C/B).

· Some students could represent, use and interpret weather data in graph or other diagrams and make calculations (Grade A/A*).
	
	Resources

Student Book: pp. 94–5
Worksheets: None
Photographs: None

Further reading and weblinks:

www.metoffice.gov.uk

http://www.nhc.noaa.gov/aboutsshws.php

http://en.wikipedia.org/wiki/Wind_rose


	Key concepts
	· There are different methods of measuring relative humidity, air pressure, wind direction and speed.
· Digital methods of weather recording are used more today than traditional mechanical ones.


Starter suggestions
This lesson is a continuation of the previous one, but it introduces some more complex measuring equipment: hygrometer, barometer, wind vane, anemometer and digital equipment. To introduce each of these, ask students to define some of the features being measured: relative humidity (or just ask them what we mean by humidity), air pressure, and wind speed and direction.

Main lesson activities
Wherever possible during this lesson, show students actual pieces of recording equipment and how to use them. Fieldwork is the best way to demonstrate and understand the use of weather instruments. This is a good opportunity to emphasise the importance of fieldwork.

1
Relative humidity: teach students what relative humidity is and its importance in our perception of weather. Diagram A on p. 94 shows how the wet and dry bulb thermometer (a hygrometer) works, and the text in the Student Book helps to explain the process to students. If you have one at school, students should practise using it.

2
Atmospheric pressure: students may well know the definition of air pressure from Science lessons. Because humans are designed to exist in the Earth’s pressure environment, we almost forget it’s there. For those who find it a difficult idea, you could describe it as a balloon trying to rise but a person keeping it down with their hand. We would ‘float’ were it not for the influence of air pressure on us. What happens in a space capsule without gravity and air pressure?


Air pressure is not constant throughout the world, as explained in diagram B on p. 94. Explain that differences in air pressure are essential to weather patterns. You could use a simple convection current diagram to show how warmed air rises, creating lower pressure. Later, when it cools and sinks, pressure rises.


Introduce the barometer. Note that there are different types of barometer (mercury and aneroid).

3
Measuring the characteristics of wind: follow the direct link from variations in air pressure to the occurrence of wind – wind is simply the movement of air from higher pressure areas to lower pressure areas. Explore with students the variations in wind in your own local climate – strong winds may be unusual, or you may live in a hurricane zone!


Ask students what they think we can measure about the wind. Encourage them to identify both speed and direction. Ask students whether wind direction varies much in your own climate and if that affects the type of weather experienced.


Refer to the Fantastic fact on p. 95 and compare the Barrow Island statistic with the strongest likely gust in your own area or with the Saffir-Simpson Scale (used to categorise the strength of hurricanes according to wind speed). You should either have researched wind speeds for your own area in preparation for this or you could ask students to do so during the lesson or as preparation. Have a copy of the Saffir-Simpson Scale to hand (see the website in Further reading and weblinks).

Measuring wind direction: students may well have seen a wind vane. If not, draw a simple diagram and ask students how they think it works and how accurate it is.


Measuring wind speed: students are less likely to have seen an anemometer. Again, ask students to work out its operation and accuracy from what they see. Remember that anemometers can be linked to digital recording equipment.

The Beaufort Scale is an old way of assessing wind speed. Discuss diagram C so that students understand how it operates. What they do think of its degree of accuracy?

4
Drawing a wind rose: a wind rose is useful for showing both wind speed and direction. Teach students how to construct a simple one from the data in Now investigate question 4 (Topic 4.3 p. 211 in the Student Book will help you here). You can also Google ‘wind rose images’ for a variety of styles of diagram.

5
Digital equipment: today modern meteorologists use digital equipment whenever possible. Discuss with students the likely reasons why (e.g. greater accuracy, continuity and comparability). Refer to photo D, the digital weather station. Students should write a list of the similarities and differences between this and the more traditional weather station studied in the previous lesson.
	
	Give extra support in the wind rose construction by mixing more able and less able students in small groups.

Give extra challenge by encouraging students to research and interpret weather data.


Plenary suggestions
Students should decide whether they, as meteorologists, would prefer to work with traditional or digital equipment. They should give clear reasons for their decision.
	Skills notes
	Students have practice in the interpretation of photos and diagrams, and in the construction of a wind rose.


	Assessment suggestions
	Now investigate questions 1, 2 and 3 provide opportunities for assessment of students’ work on recording the weather.
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