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P
er

io
d Start Date 

dd/mm/yyyy
End Date 

dd/mm/yyyy
Tube 1 
µgm -3   

Tube 2 
µgm -3

Tube 3 
µgm - 3

Triplicate 
Mean

Standard 
Deviation

Coefficient 
of Variation  

(CV)

95% CI 
of mean

Period 
Mean

Data 
Capture 
(% DC)

Tubes 
Precision 

Check

Automatic 
Monitor 

Data 
1 04/01/2007 01/02/2007 42.0 38.0 32.0 37 5.0 13 12.5 34 94 Good Good

2 01/02/2007 01/03/2007 38.0 26.0 32 8.5 27 76.2 44 99 Poor Precision Good

3 01/03/2007 04/04/2007 76.0 28.0 40.0 48 25.0 52 62.1 40 96 Poor Precision Good

4 04/04/2007 02/05/2007 26.0 43.0 33.0 34 8.5 25 21.2 44 95 Poor Precision Good

5 02/05/2007 30/05/2007 10.0 7.0 2.0 6 4.0 64 10.0 28 100 Poor Precision Good

6 30/05/2007 04/07/2007 26.0 38.0 34.0 33 6.1 19 15.2 26 90 Good Good

7 04/07/2007 01/08/2007 27.0 27.0 22.0 25 2.9 11 7.2 21 76 Good Good

8 01/08/2007 29/08/2007 28.0 28.0 28.0 28 0.0 0 0.0 20 92 Good Good

9 29/08/2007 03/10/2007 32.0 32.0 26.0 30 3.5 12 8.6 23 81 Good Good

10 03/10/2007 31/10/2007 42.0 37.0 21.0 33 11.0 33 27.3 38 80 Poor Precision Good

11 31/10/2007 28/11/2007 40.0 37.0 32.0 36 4.0 11 10.0 35.7 100 Good Good
12 28/11/2007 02/01/2008 58.0 48.0 48.0 51 5.8 11 14.3 39.6 100 Good Good
13

Overall survey --> Poor precision
Good Overall 

DC

Precision

 Accuracy (with 95% confidence interval)  Accuracy (with 95% confidence interval)
  without periods with CV larger than 20% WITH ALL D ATA Without CV>20%With all data
Bias calculated using 7 periods of data Bias calculated using 12 periods of data 22% 3%

Bias factor A Bias factor A 10.5% 21.2%
Bias B Bias B

Diffusion Tubes Mean: 34  µgm -3
Diffusion Tubes Mean: 33  µgm -3

Mean CV (Precision ): 11 caution Mean CV (Precision ): 23 caution

Automatic Mean: 29  µgm -3
Automatic Mean: 33  µgm -3

Data Capture  for periods used:  90% Data Capture  for periods used:  92% H���	����!�

Adjusted Tubes Mean:  µgm -3
Adjusted Tubes Mean: µgm -3

;���	�
��!�*�	�
�����+

F	�������)�$�.��	��	��&��@

Checking Precision and Accuracy of Triplicate Tubes                                                 

Diffusion Tubes Measurements Data Quality Check

It is necessary to have results for at least two tu bes in order to calculate the precision of the meas urements

Automatic Method

(Check average CV & DC from 
Accuracy calculations)

7 out of 12 periods have a CV smaller than 20%Site Name/ ID: Lombard Street (16, 19, 20)

0.83 (0.76 - 0.91)
21%   (10% - 31%)

29  (26 - 31)

0%   (-21% - 22%)
1 (0.82 - 1.26)

33  (27 - 41)

-50%

-25%

0%

25%

50%

Without CV>20% With all data

D
iff

us
io

n 
T

ub
e

 B
ia

s 
B

�
�
�
�
�

Bias Factor A 1 (0.82 - 1.26)
Bias B 0%   (-21% - 22%)

1 2 3 4 5 6 7 8 9 10 11 12 13 Tube Precision: 23 Automatic DC: 92%

Royal Vicotria Hopsital 1 18.0 4.0 30.0 27.0 21.0 16.0 15.0 15.0 14.0 30.0 33.0 32.0 21.3 12 # Adjusted with 95% CI 21   ( 17 - 27 )

Black's Rd 2 44.0 42.0 36.0 35.0 25.0 19.0 36.0 45.0 49.0 54.0 52.0 39.7 11 # Adjusted with 95% CI 40   ( 33 - 50 )

Cromic Street 3 33.0 48.0 47.0 41.0 8.0 21.0 49.0 53.0 66.0 55.0 42.1 10 # Adjusted with 95% CI 42   ( 35 - 53 )

Ravenhill Road 4 45.0 34.0 27.0 28.0 12.0 28.0 13.0 33.0 33.0 37.0 44.0 35.0 30.8 12 # Adjusted with 95% CI 31   ( 25 - 39 )

North Road 6 14.0 17.0 15.0 10.0 12.0 11.0 10.0 13.0 15.0 20.0 20.0 27.0 15.3 12 # Adjusted with 95% CI 15   ( 13 - 19 )

Donegal Square North 7 47.0 40.0 37.0 29.0 54.0 43.0 34.0 33.0 43.0 32.0 53.0 53.0 41.5 12 # Adjusted with 95% CI 42   ( 34 - 52 )

Milner Street 8 47.0 20.0 41.0 15.0 7.0 39.0 15.0 27.0 23.0 38.0 49.0 29.2 11 # Adjusted with 95% CI 29   ( 24 - 37 )

Short Strand 9 16.0 3.0 15.0 9.0 15.0 11.0 12.0 14.0 14.0 51.0 58.0 49.0 22.3 12 # Adjusted with 95% CI 22   ( 18 - 28 )

301 Ormeau 10 27.0 37.0 36.0 28.0 27.0 23.0 18.0 20.0 42.0 47.0 53.0 32.5 11 # Adjusted with 95% CI 33   ( 27 - 41 )

400 Ormeau 11 7.0 25.0 32.0 21.0 5.0 25.0 26.0 29.0 29.0 20.0 45.0 34.0 24.8 12 # Adjusted with 95% CI 25   ( 20 - 31 )

Knock Road 12 42.0 24.0 22.0 12.0 45.0 12.0 37.0 45.0 36.0 64.0 60.0 36.3 11 # Adjusted with 95% CI 36   ( 30 - 46 )

Great George 13 31.0 33.0 35.0 33.0 8.0 48.0 49.0 37.0 36.0 62.0 63.0 39.5 11 # Adjusted with 95% CI 40   ( 32 - 50 )

Lisburn Road 14 35.0 30.0 31.0 48.0 2.0 27.0 29.0 29.0 42.0 43.0 49.0 33.2 11 # Adjusted with 95% CI 33   ( 27 - 42 )

Shaftesbury Sq 15 44.0 35.0 27.0 44.0 6.0 41.0 33.0 43.0 45.0 45.0 39.0 56.0 38.2 12 # Adjusted with 95% CI 38   ( 31 - 48 )

Victoria Street 18 37.0 28.0 52.0 36.0 12.0 46.0 32.0 40.0 38.0 30.0 53.0 50.0 37.8 12 # Adjusted with 95% CI 38   ( 31 - 48 )

Whitewell Road 25 28.0 26.0 25.0 24.0 8.0 24.0 27.0 23.0 14.0 23.0 29.0 22.8 11 # Adjusted with 95% CI 23   ( 19 - 29 )

Donegall Rd 26 28.0 27.0 34.0 26.0 16.0 5.0 20.0 22.0 38.0 61.0 60.0 30.6 11 # Adjusted with 95% CI 31   ( 25 - 39 )

Grosvener + Falls 27 47.0 30.0 35.0 22.0 14.0 27.0 31.0 29.0 36.0 33.0 44.0 55.0 33.6 12 # Adjusted with 95% CI 34   ( 28 - 42 )

Falls Rd 28 45.0 24.0 32.0 20.0 7.0 29.0 20.0 28.0 23.0 35.0 35.0 45.0 28.6 12 # Adjusted with 95% CI 29   ( 23 - 36 )

Sydenham Bypass 29 43.0 30.0 25.0 14.0 17.0 30.0 25.0 25.0 32.0 40.0 37.0 28.9 11 # Adjusted with 95% CI 29   ( 24 - 36 )

Station Rd 30 22.0 31.0 13.0 30.0 6.0 18.0 4.0 23.0 25.0 25.0 37.0 36.0 22.5 12 # Adjusted with 95% CI 23   ( 18 - 28 )

House of Sport 31 37.0 35.0 30.0 34.0 15.0 23.0 27.0 26.0 17.0 20.0 30.0 33.0 27.3 12 # Adjusted with 95% CI 27   ( 22 - 34 )

Adjusted with 95% CI #VALUE!

Mean Stockmans (17, 21, 
22) 39.0 40.0 28.0 29.0 36.0 37.0 42.0 44.6 58.0 70.0 63.0 44.2 11 # Adjusted with 95% CI 44   ( 36 - 56 )

Mean Roadside (5, 23, 24)
38.0 35.0 29.0 22.0 16.0 29.0 28.0 30.6 36.0 40.0 46.7 48.0 33.2 12 # Adjusted with 95% CI 33   ( 27 - 42 )

Diffusion Tube Measurements

Adjustment of SINGLE Tubes
Adjusted measurement                          (95% 

confidence interval)
with all the data

12 periods used in this calcuations

The bias adjustment factor used in these calculatio ns include all the data and no screening of data du e to poor precision has been applied.

Raw 
Mean

Site Name/ID Periods Valid 
periods
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