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Differences and Similarities in PM Characteristics
across Europe:

What we learnt and what we might like to know
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City-specific estimates (95% CL) of relative risk for
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mortality per 10 yg/m3 increase in PM10 levels.
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at we learnt

t Phenomenology: 34 sites

OST633: 50 original data sets
' 35 with PM and chemistry

® PM + chemistry
PMand N

® PM + chemistry + CN

® Phenomenology
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“Knowing the aerosol chemical composition is essential for determining
sources and effects”

Effects? Speciation is not detailed enough.

Sources? Most of the main aerosol constituents are not source-specific.
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dV / dLogDp (um®/cm?)

Milan, 15 Jan. 2003 12:00
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What we might like to know:

Non-volatile particle number size distribution measurements

_
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Krakow, 2005 Milan, 2003
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> For comparable mass concentrations, particle number concentration may
be much larger in Krakow, but refractory particle number generally smaller
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What we might like to know:

Particle hygroscopicity measurements

Hygroscopic growth factor of Dp = 50 nm particles (Krakow)
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Krakow, Jan. 2005
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Bipolar time-of-flight

YAG - laser: mass spectrometer:

rption / ionisation pos. + neg. ion detection

Laser velocimeter:

two cw laser beams

Aerodynamic lenses:

collimated particle beam
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onclusions (to be discussed):

Relationships between PM mass and health indicators were found
PM mass concentrations across Europe are well known

PM mass closure is rarely achieved
Particle number concentration and size distribution data are scarce

Particle differential mobility — based instruments are available for monitoring
article properties that may be confronted with health impact studies

he ideal research task would involve a matrix, “with particle characteristics a.
ne dimension and health outcomes as the other” (Schlesinger et al., 20006)
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Erfurt (1992)

Erfurt (>1995)
Milan
Alkmaar
Erfurt

Helsinki

Wolfgang

Wolfgang
Sergio
Ruuskanen
Ruuskanen

Ruuskanen

Number

25800
25800
25900
20300

PM2.5

47
27
42
9.4

number/PM2.5

227

>600
549
956
617
2160
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S(non N non SO4+NO3+
S02 NOx co PM10 V(aeD<1um) Ntot vol uf) N uf vol NH4 EBC
V(aeD<10 pym) PM10 PM10 Ntot Ntot PM10 PM10
pg / m? pg / m? mg/ m? ug/ m? 106 pg-t mm? pg-!
onal 30-Jan-2005
29 - 38* 20 - 28* 0.4-0.5" 39 0.93 351 1.1 0.73 0.48 0.45 0.10
, Bronowice 12:00 - 15:00
an 15-Jan-2005
7-19* 29 -51* 0.3-0.7* 20 0.80 509 0.8 0.84 0.38 0.34 0.16
, Nowa Huta 12:00 - 21:00
Jerate 18-Jan-2005 16:00
10 - 24* 17 - 200* 0.3-1.5* 95 0.88 425 1.1 0.77 0.59 0.20 0.12
wa Huta 19-Jan-2005 09:00
17-Jan-2005 15:00
13 - 25 240 - 650" 1.9-4.6* 287 0.87 271 1.0 0.67 0.70 0.14 0.14
17-Jan-2005 22:30
ere 17-Jan-2005 22:30
13-19* 250 - 400* 2.7-3.8" 366 0.91 104 1.2 0.33 1.00 0.13 0.12
owa Huta 18-Jan-2005 04:30
18-Jan-2005 04:30
14 - 30* 250 - 420* 2.5-3.9* 353 0.91 170 1.1 0.60 0.72 0.17 0.12
18-Jan-2005 09:00
ion episode, 30-Jan-2002
8 -242 320 - 5202 2.7-4.2° 134 ND 308 ND 0.72 ND 0.34 0.15
2 09:00 - 18:00
ion episode, 15-Jan-2003
6 - 372 320 - 6702 2.0-5.0° 142 0.75 307 1.4 0.68 0.83 0.31 0.12

3 06:00 - 13:00
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Average contribution of main aerosol constituents to PM10

rural near-city urban kerbside
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orrelation PM2.5vs.PM10 = R?2=0.69 (COST633)
= R?=0.95 (Phenomenolo

M2.5/ PM10 is site dependent
= 0.43<ratio<0.85 (COST633)
= 0.58<ratio<0.88 (Phenomenolo

sites where PM10 and PM2.5 are not correlated (COST 633)
not observed in Phenomenology

|0 clear increase in PM2.5/PM10 ratio with PM10 levels
in contrast with Phenomenology
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nclusions -3

o correlation between PM2.5 or PM10 and particle number c
confirms Phenomenology

article number / PM10 is rather constant at comparable site:
irban background in NW Europe) for PM10 < 75 pug/m?

new finding

article number / PM10 increases from near-city to kerbside
confirms Phenomenology
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nclusions -4

lain PM10 constituents: generally OM, SO,? and NO,"
Phenomenology: OM and SO ,?

lineral dust and sea salt may be major PM10 constituents
new finding

lear gradients in SO,?-, NO;-, and TC contributions to PM10
 from rural to kerbside sites (confirms Phenomenology)
* from NW to Central Europe (not shown in Phenomenolo

o clear evidence of PM10 composition change with PM10 le
more complex than in Phenomenol



