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Joint Air Quality Initiative (Joaquin) 

 provide policy with evidence on emergent pollutants  Measurements

 provide policy with best-practices how to deal with air pollution  Measures

 Create a support base of stakeholders and general public  Communication

www.joaquin.eu 

http://www.joaquin.eu/
http://www.nweurope.eu/


Goal WP1: Measurements 

Why?  
Ultrafine particles (UFP) not included in current air quality monitoring programs 

 

Goal?  
“To obtain a better understanding of the UFP variation in NW European urban 
environments” 

 

How?  
By establishing a long-term UFP monitoring network 

 

Questions 
 UFP size distribution in different cities? 

 Temporal variation of UFP? 

 Relation of UFP with common air pollutants (PM, NOx, BC)? 

 Influence of meteorology (e.g. wind)? 

 Spatial variation of UFP: inter- vs intra-urban? 

 

http://www.joaquin.eu/
http://www.nweurope.eu/


Methods – UFP monitoring network 

• 4 Fixed sites 

• UFP, BC, PM & NOx from April 2013 – March 2015 

• 1 Mobile trailer 

• 4-7 weeks next to fixed site 

• Additional urban site in Amsterdam, Antwerp & Leicester  

 

http://www.joaquin.eu/
http://www.nweurope.eu/


Methods -  Instruments 

• Total particle number concentration (TNC) 

• 7-1000 nm 

• TSI 3783: water-based CPC  

 

• Size-resolved number concentration (PNC) 
• Grimm SMPS (45 size classes)  Amsterdam, Antwerp 

• TSI 3031 (5+1 size classes)      Leicester, London 

 

• Black carbon (BC) 
• Multiangle absorption photometer (Thermo 5012 MAAP)   

 

• Initial campaign for instrument comparison 

• January, 2013 

http://www.joaquin.eu/
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Data coverage 

• April 2013 – March 2015 

• Total particle number concentration (TNC) > 80%  

• Size-resolved particle number concentration (PNC) > 70% 

 

 

 

 

 
 

Note: 

- Leicester: total and size-resolved PNC from Oct 2013 - March 2015 

- London: total and size-resolved PNC and BC from Apr 2014 - Dec 2014 

Station Start Stop Observations Total availability

# NA's % NA's % NA's % NA's % NA's % NA's % NA's % %

Amsterdam (AD1S) 01/04/2013 31/03/2015 35040 848 98 1074 97 1698 95 1698 95 240 99 6034 83 9660 72 91

Antw erp (AP1S) 01/04/2013 31/03/2015 35040 3287 91 2560 93 2478 93 2478 93 734 98 4583 87 5765 84 91

Leicester (LE1S) 01/04/2013 31/03/2015 35040 - - 11008 69 5014 86 5008 86 4849 86 13500 61 12731 64 75

London (LO1S) 01/04/2013 31/03/2015 35040 4532 87 10466 70 6677 81 6837 80 17670 50 24719 29 24342 31 61

Lille (LL1S) 01/04/2013 31/03/2015 35040 1076 97 2712 92 645 98 940 97 - - - - - - 96

Wijk aan Zee (WZ1S) 01/04/2013 31/03/2015 35040 836 98 1030 97 1032 97 1032 97 - - - - - - 97

PM10 PM2,5 NO2 NO BC TNC PNC

http://www.joaquin.eu/
http://www.nweurope.eu/


Data overview 

PM10 PM2.5 NO2 

NO BC TNC 

http://www.joaquin.eu/
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UFP size distribution 
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Temporal variation TNC 

http://www.joaquin.eu/
http://www.nweurope.eu/


Temporal variation UFP Antwerp 

10-20 nm 

30-50 nm 

20-30 nm 
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Temporal variation UFP Amsterdam 
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Temporal variation UFP Leicester 

30-50 nm 

20-30 nm 
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Temporal variation UFP London 

30-50 nm 
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Relations with other pollutants  

NO2 NO BC 

• half-hourly/daily-averaged UFP 

 Half-hourly/daily TNC ~ PM10, PM2.5, NO2, NO and BC.  

 No relations between PNC and PM10/PM2.5 

 Antwerp!  traffic? 

 Amsterdam  no clear relation  LEZ/other UFP sources? 

 

R²=0.55 R²=0.53 R²=0.49 

http://www.joaquin.eu/
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Effect of wind speed and direction 
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Wind effect on total PNC Amsterdam 

± 8 km 
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Wind effect on size distribution Amsterdam 

10-20 nm 20-30 nm 

30-50 nm 

50-70 nm 

70-100 nm 

• Dominated by 10-20 nm size range 

• Comparable to Keuken et al. 2015 

• Factor 3 at 7 km 

• 20% at 40 km 

 

M.P. Keuken, M. Moerman, P. Zandveld, J.S. Henzing, G. Hoek (2015) Total and size-resolved particle number and black 
carbon concentrations in urban areas near Schiphol airport (the Netherlands), Atmospheric Environment, 104, 132-142 
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Wind effect on size distribution Amsterdam 
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Intra-urban variation: temporal 

Amsterdam (COD = 0.25 rs = 0.59) 

Antwerp (COD = 0.16 rs = 0.85) 

Leicester (COD = 0.18 rs = 0.77) 

http://www.joaquin.eu/
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Intra-urban variation: absolute numbers 

0

10

20

30

40

50

60

0

500

1000

1500

2000

2500

3000

1
0
-2

0
 n

m

2
0
-3

0
 n

m

3
0
-5

0
 n

m

5
0
-7

0
 n

m

7
0
-1

0
0
 n

m

1
0
0
-2

0
0
 n

m

P
N

C
 (

#
 c

m
-3

) 

% change

AD1S (Vondelpark)

AD2T (Nieuwerdammerdijk)

0

10

20

30

40

50

60

0

500

1000

1500

2000

2500

3000

1
0
-2

0
 n

m

2
0
-3

0
 n

m

3
0
-5

0
 n

m

5
0
-7

0
 n

m

7
0
-1

0
0
 n

m

1
0
0
-2

0
0
 n

m

%

AP1S (Borgerhout)

AP2T (Stadspark)

0

10

20

30

40

50

60

0

500

1000

1500

2000

2500

3000

1
0
-2

0
 n

m

2
0
-3

0
 n

m

3
0
-5

0
 n

m

5
0
-7

0
 n

m

7
0
-1

0
0
 n

m

1
0
0
-2

0
0
 n

m

%
 d

if
fe

re
n

c
e
 

%

LE1S (University AURN)

LE2T (Brookfield)

Amsterdam 
TNC: 39% 

PNC: 14-48% 

Antwerp 
TNC: 43% 

PNC: 28-49% 

Leicester 
TNC: 23% 

PNC: 6-30% 
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Conclusions 

• Conclusions 

 Long-term UFP monitoring network  feasible! 

 TNC  idea 

 Size-resolved UFP  contributing emission sources/spatial scales  

 Comparable UFP size distributions for 4 “urban background” sites  

 Relations with other pollutants (e.g. BC, NO2): site-dependent  

 Traffic! 

 Schiphol airport  smaller-sized UFP 

 Intra-urban UFP variation in absolute numbers (e.g. Antwerp) 

 

• Outlook 

 

What is a good urban background station? 

Collecting representative air quality data remains challenging! 

View publication statsView publication stats

http://www.joaquin.eu/
http://www.nweurope.eu/
https://www.researchgate.net/publication/282151119

