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Scientific context and objectives

• Action’s objectives (from MoU) matching partner activ ities:
– Implementing field validation at outdoor and indoor levels

– Harmonising environmental measurements

– Training students and early stage researchers

– Assessing on guidelines for outdoor/indoor AQC

• WG and SIG in which we participate:
– WG3: Environmental Measurements and Air-Pollution Modeling

– SIG4: Expert Comments for the Revision of the Air Quality Directive (AQD)
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Current activities / Outline

• Critical air quality parameters

• Particulate matter (PM) trends

• Mineral matter

• Secondary aerosols

• Carbonaceous aerosols

• Black carbon

• Ultrafine particles

• General conclusions
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Research Facilities

• Air quality monitoring network , 3 sampling sites: urban, 
regional and continental/remote.

• Instruments:
• High and low volume samplers for PM10, PM2.5 and PM1
• Optical particle counters
• Absorption photometers, Aethalometers, Nephelometers
• Condensation particle counters (CPC)
• Scanning mobility particle sizers (SMPS)
• Aerosol chemical speciation monitor (ACSM)
• Conventional NO2, O3 and CO monitors

Barcelona

Montseny
Montsec

MAAP
Aethalometer

ACSM

Hi-vol

CPC
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Research Facilities

• Laboratories/analysis techniques:
• Passive dosimeters (NH3, NO2)
• ICP-AES and ICP-MS
• Liquid chromatography
• Gravimetric analysis
• OC and EC (thermal-optical)

• Sensors:
• Airbase sensors (O3, NO2, Total VOC, TSP, noise, RH, T)
• Environmental (NO2, O3, CO)

Length 7.1 cm

Absorber at 
closed end

Open end for 
sampling

Length 7.1 cm

Absorber at 
closed end

Open end for 
sampling

NO2 dosimeter

NH3 dosimeter

Airbase sensors
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Critical parameters

PM10
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PM2.5 and PM10 in Europe

Eeftens et al. (2012). Atmospheric Environment. ESC APE project

PM2.5 PM10
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PM2.5 regional background in Spain (2002-2012)

Updated from Cusack et al. (2012)  
Atmospheric Chemistry and Physics
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PM chemical composition
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Key components in the South of Europe
- Mineral matter
- Secondary aerosols
- Carbonaceous aerosols

OM+EC (µg/m 3) PM10
Maximal dispersion, Trade winds

No local C sources

J F M A M J J A S O N D

Seasonal trend

<3
3-5
5-7
7-10
10-15
15-18

Alastuey et al., 2013. EMEP report 4/2013
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Mineral matter

Vehicle Exhaust; 
7.5; 18%

Nitrate; 4.5; 11%

Road dust; 8.8; 
22%Heavy oil; 1.0; 2%

Industrial; 1.0; 2%

Sulfate; 6.7; 17%

Mineral; 5.6; 14%

Sea salt; 4.1; 10%

African dust; 1.5; 
4%

PM10

Non road 
resuspension 14%

Vehicle Exhaust; 
4.4; 30%

Nitrate; 2.8; 19%

Road dust; 0.3; 2%Heavy oil; 0.6; 4%
Industrial; 0.5; 3%

Sulfate; 5.6; 38%

Mineral; 0.2; 1%

Sea salt; 0.2; 1%

African dust; 0.3; 
2%

PM1

Amato et al. (2009). Atmospheric Environment

Source apportionment. Barcelona

Non road 
resuspension 1%

Road dust 22%
Road dust 2%
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Secondary aerosols

SO4
2-

3

7

4 5

5

5

8

7

4

6

4

5

7

3

5

3

3

4

5

4

3

5

5

4
3

2

2

4

3

5

2

1

4

4

3

Traffic

Urban-industrial

Urban background

Rural background

NO3
-

2

6

3 5

4

3

4
4

1

1

1,2

4

3

3

2

5

2

2

2

4

1

1

4

3

1
1

1

2

2

2

3

1

0,4

22

Traffic
Urban-industrial
Urban background
Rural background



1313

Carbonaceous aerosol in Spain
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BaP

Benzo(a)pyrene in Europe
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Source apportionment to carbonaceous aerosol
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Black carbon

BC
Urban-shipping SCO

Remote and Rural sites
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Urban BCN
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Querol et al. (2013). Atmospheric Chemistry and Phys ics
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Black carbon
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Mass absorption cross section (MAC) and BC
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)]([)()( 3121 −−− ⋅= gmBCgmmAbs BCBC
λλ σ

� Absorption measurements from MAAP

� EC off-line measurements from 24h-
filters (SUNSET)

(MAAP) (EC; SUNSET)

Data from MSY
(04/2008 – 02/2010)

MAC
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Particle number (N) and Black carbon (BC)
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Conclusions

Air quality characteristics in the South of Europe

• PM is a critical air quality parameter

• PM concentrations decreased in the last years

• PM critical components:

• Mineral matter (with road dust influence)

• Secondary aerosols

• Cabonaceous aerosols (includes black carbon) (low 

biomass burning influence)

• Ultrafine particles have high influence of photochemistry
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