BEYOND FAIR TESTING:  AIR POLLUTION






If you want to go outside and breathe fresh, clean air, when is the best time to go out? 

In this activity you will be using graphs to decide at what time in the day the air might be cleanest.

Many places in the UK have air quality detectors that measure the quality of the air every hour, twenty-four hours a day.
You will use graphs A and B to find out whether there are patterns in the levels of air pollution over time: this should help you to identify the times of day when the air might be cleanest.
If you find any patterns, you will be assessing how strong these patterns are. You will also have to decide how sure you are that there is a pattern and whether you will need more data to be sure of a pattern.

For both graphs A and B, there are hourly readings for each day. The mark on the x-axis is immediately below the 12.00am (midnight) reading. This is the first reading for the date shown below the mark.

Graph A shows the variation in nitrogen dioxide levels at Manchester Piccadilly during the week beginning on Thursday, 13/05/04.
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(Data obtained from The Air Quality Archive website at http://www.airquality.co.uk/archive/index.php)

For graph A:

1. Draw horizontal lines (in pencil) across the graph from each concentration interval of 5. (These are to help you read off values more easily).


2. Fill in the tables below to show the readings during each hour of the day (the first 3 have been filled in for you):
	13/05/04,

Time (am)
	12

	1

	2

	3 


	4


	5


	6


	7


	8


	9


	10


	11

	Nitrogen dioxide level (ppb)
	15
	10
	8
	
	
	
	
	
	
	
	
	


	13/05/04,

Time (pm)
	12
	1

	2

	3 


	4


	5


	6


	7


	8


	9


	10


	11

	Nitrogen dioxide level (ppb)
	
	
	
	
	
	
	
	
	
	
	
	


3. What were the 3 highest levels of nitrogen dioxide, and at which times were these obtained?
4. What were the 3 lowest levels of nitrogen dioxide, and at which times were these obtained?

5. Are the peaks spaced out fairly evenly? If the answer is yes, look at the graph carefully and work out roughly at what time or times of the day there are peaks in nitrogen dioxide pollution. Write down the time or times.
6. Are the troughs spaced out fairly evenly? If the answer is yes, look at the graph carefully and work out roughly at what time or times of the day there are troughs in nitrogen dioxide pollution. Write down the time or times.
7. Now decide how strong the pattern of nitrogen dioxide air pollution is each day. To do this look at the pattern of peaks and decide if it is regular from day to day or whether there is a lot of variation from day to day. Next look at the troughs. Overall do you think there is a strong pattern, a weak pattern or no pattern? 

(a) Strong pattern 
  (b) Weak pattern

(c) No pattern

8. The readings on the graph go up to 12.00pm (noon) on 19/05/04.
(a) Predict the concentration for 1.00 pm. 

(b) Explain how you have made this prediction, and give an estimate for how accurate your prediction is. (In other words, what are the highest and lowest concentrations that you might expect to be possible at 1pm?) 

Graph B shows nitrogen dioxide concentrations at Aberdeen for the week beginning (Wednesday) 19/05/04. 
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(Data obtained from The Air Quality Archive website at http://www.airquality.co.uk/archive/index.php)

For graph B:

9. Are the peaks spaced out fairly evenly? If the answer is yes, look at the graph carefully and work out roughly at what time or times of the day there are peaks in nitrogen dioxide pollution. Write down the time or times.
10. Are the troughs spaced out fairly evenly? If the answer is yes, look at the graph carefully and work out roughly at what time or times of the day there are troughs in nitrogen dioxide pollution. Write down the time or times.

11. Now decide how strong the pattern of nitrogen dioxide air pollution is each day. To do this look at the pattern of peaks and decide if it is regular from day to day or whether there is a lot of variation from day to day. Next look at the troughs. Overall do you think there is a strong pattern, a weak pattern or no pattern? 

(a) Strong pattern 
  (b) Weak pattern

(c) No pattern

12. The readings on the graph go up to 8.00 a.m. on 25/05/04.

(a) Predict the concentration for 9.00 a.m.      
(b) Explain how you have made this prediction, and give an estimate for how accurate your prediction is. (In other words, what are the highest and lowest concentrations that you might expect to be possible at 9.00 a.m.?) 
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ACTIVITY 3.3:  LOOKING FOR PATTERNS OVER TIME
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