BEYOND FAIR TESTING:  AIR POLLUTION





Does the wind direction affect levels of air pollution? 

In this activity you study data from the Internet to find out whether the way the wind blows affects pollution in Aberdeen.
 One way of finding out whether wind direction affects air pollution levels is to collect data about air pollution and wind direction over quite a long period of time and see if there are patterns in the data. 
Use the table and map to answer the questions.

Aberdeen is a city in north east Scotland. One of the pollutants found in the air in Aberdeen is sulfur dioxide. This pollutant reacts with the air to make sulfuric acid, which is found in acid rain.

 You are provided with two sources of data:

· A map which shows emissions of sulfur dioxide. This map tells you the average levels of sulfur dioxide in different parts of the United Kingdom in 2001. There is also a map showing cities and point sources of sulfur dioxide in 1996, which you may find helpful. 

· A table of pollution levels of sulfur dioxide recorded at the same time each day. This table also contains information about wind direction and wind speed.

Questions

1. Study the maps and predict the directions of the wind when sulfur dioxide concentrations would be high in Aberdeen and when they would be low.
Remember! The wind direction tells you which direction the wind is blowing from. For example, when the wind is in the north direction, air is being carried from the North Sea to Aberdeen.


There are two ways of dealing with questions 2 and 3.

If you are working on paper:

2. Take the readings from the table and rearrange them under headings for the SO2 concentration for each wind direction. The first three are given for you.
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3. Work out the average SO2 concentration for each wind direction and complete the row for the average SO2 concentration in your table.
If you are working on the Excel spreadsheet labelled ‘Activity 3.2’:

2. Sort out the data on your table by wind direction.

To do so:

· Select ‘Data’, then ‘Sort’ by wind direction.

3. Work out the average SO2 concentration for each wind direction and record it in your table. 

To do so: 

· Insert a blank row at the bottom of each wind direction and calculate the average concentration of SO2 for each direction by using ‘Paste function’. In ‘Paste function’, select ‘Statistical’, then ‘Average’.

4. Discuss these questions in your group:

· Do you have evidence about whether pollution levels of sulfur dioxide are high or low when coming from the north-east?  

· How many readings do you need before you can be sure that you are confident in your average? Are three readings enough? Are seven readings enough? Do you need more?
5. Was your prediction in question 1 right? Choose one of these answers:

a) My prediction was right


b) My prediction was partly right

c) My prediction was not right


d) I’m not sure if my prediction was right or not


6. Write an explanation of why you think that sulfur dioxide levels were high when the wind direction was north. In writing this explanation, consider the following questions:

· Are there other possible explanations for high levels of sulfur dioxide in Aberdeen?

· Look carefully at the pollution levels when the wind was coming from the north. The pollution levels are quite high. If you look at a map you will see that there is no major source of pollution north of Aberdeen, so where could the pollution have come from? Look at the wind speeds to provide your answer. Wind speed information is given in the table. Does this give you a clue?
Sulfur dioxide emissions map, 2001
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 Map from the NAEI web site http://www.naei.org.uk/mapping/mapping_2001.php

Point sources of sulfur dioxide, 1996
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Table of pollution levels of sulfur dioxide

	Date
	Wind

direction
	Concentration of

sulfur dioxide

(ppb)
	Wind

speed

(kmph)

	5/11/02
	SW
	5
	1

	6/11/02
	W
	2
	10

	7/11/02
	NW
	3
	5

	8/11/02
	SW
	2
	7

	9/11/02
	W
	3
	9

	10/11/02
	SW
	4
	10

	11/11/02
	S
	3
	8

	12/11/02
	S
	3
	8

	13/11/02
	N
	5
	2

	14/11/02
	E
	3
	16

	15/11/02
	W
	0
	12

	16/11/02
	NW
	1
	13

	17/11/02
	NW
	1
	5

	18/11/02
	N
	9
	0

	19/11/02
	SE
	8
	14

	20/11/02
	SE
	12
	14

	21/11/02
	SE
	6
	21

	26/11/02
	S
	16
	13

	27/11/02
	SE
	5
	19

	28/11/02
	SE
	6
	10

	29/11/02
	S
	14
	4

	30/11/02
	S
	10
	7

	1/12/02
	SE
	7
	15

	2/12/02
	S
	6
	5

	4/12/02
	S
	3
	7

	5/12/02
	NW
	1
	10

	6/12/02
	SE
	15
	7

	7/12/02
	SE
	0
	6

	8/12/02
	E
	1
	11

	9/12/02
	SE
	0
	13

	10/12/02
	E
	0
	5


Data obtained from Met-office archive

 http://www.met-office.gov.uk/education/archive/uk/ 
This table is also available as a spreadsheet in the Excel file labelled ‘Activity 3.2
Map from:  National Atmospheric Emissions Inventory


http://www.aeat.com/cgi-bin/emlev1.pl
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