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Figure 3.13 PMJPH,, emissions ratios, 
total and for road transport 
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SOUK.:  EEA {ETyACC). 

fraction of coarse particles from the road caused by 
increased wear of the road surface. 

3.3.2 PM,, cuncmtrafiuns in Europe in 2004 

Reporting of PM,, data to AirBase has improved 
steadily. In 2004, over 87 % of the 1 815 reporting 
stations (1 587) could boast 70 % data coverage 
or better. There were 180 stations in rural areas 
and 742 sublurban background stations. From 
hot spot stations, there were 483 traffic and 190 
industrial stations. Remaining stations were not 
type dassified. This section compares average daily 
concentrations on: 

1. 36th highest day in the year with the daily iimit 
value of 50 pg/m3 on no more than 35 days 
(Figure 3.14); 

2. annual average concentrations with the annual 
limit value of 40 pg/m3 (Figure 3.15). 

Rural PM,, concentrations in 2004 were higher 
than limit values in some areas. Many locations 

Fipuro 3.14 PMa0 concentratlong in Europe 2004 showing the 36th hfghest dally value 
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The figures were constructed by comblnlng rural and urban maps using wpulation density. The 
superfmpased on interpolam concentrations. Red represents exmedances (ETC/ACC Technical 

measurement polnts 
Paper 20098) .  
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Development of air pollution emissions: progress totv,ir-d.i trlrqetr 

Table 2.1 Summary of impacts by sector upon acidification, cutrophlcation, particulate 
matter and around levef ozone production 

Economle sactor Iuua contributed to Poltutantr d concern 

Energy industries 
All four Issues, but largest contributions to 
andlfylng substances and pamculate matter (PM) 

Mainly SO,, but also MOw and PM 

All lour issues, largest contribution to ozone 
lormatlon precursors Road transport 

Eutmphlcatlon and xldlfying substances as well Mainly NH,, a,so PM 
Agriculture as to ozone hrmatlon 

Malnly NO, and PM, but a h  NMVOC 
and CO (to ozone formation) 

Industrial energy and processes 

Resldentlal All four lgsues Malnty SO,, NO, and PM 

Smatler contributions to 811 four issues Mainly 50, and NO, 

Other energy Mainly to ozone formation NO, and CO 

Figure 2.1 EEA-32 sector contributions to the main air pollution tssues, 2004 

7 

Eumhylng substances 

27 % 1 %  

I 
22% 44% 2 %  

r .  

13% 1 %  

Gmund-lml ozone 33 46 
fafmabon precuwm 

YQ 
0 20 40 60 80 100 

~ Energy Industrles 

1 Manuhcturlng industry 0 Aggrlculture 

1 Commercial and Institutional seervlc~~ and household Waste 

badtransport 

NOW The nrst two bars (top-down) refer to ecosystem Impacts, the thlrd to human health impacts, and &e tourn M health and 
vegetatm impads Energy Industry: Emislons from publlc heat and electddty penemon Including Fugltive emisdons; 
Manufaaburlng Indushy: combustlon and non-mrrtbustim processes; Commemlal and insbltutlonal services and household: 
Cwnbustlon and non-cornbustftian p r o c ~ . ~ ;  Road transport: light and heevy duty vehktes, passenger can and motorcycles; 
Off-road transport: railways, dornesllc shipping, certaln airaaR movemenb, and non-mad mobile machinew used in 
agrlcvlture, forestry; Agrlculture: manure management, krtillscr application; Waste: (nclneratlon, waste-water management. 

Sourem: €EA (ET4ACC). 

c) Acidifying, and d )  Eutrophying precursors 
The acidifying potential of the emitted compounds 
SO, NO, and NH3 is estimatd by converting 
each to units of acid equivalent. This is related 
to the electrical charge of the compound and 
to its molecular weight, such that the factors 
are: So, = 2/64, NO, = 1/46, and NH, = 1/17 acid 
equivalents per gram (de Leeuw, 2002). 

The eutrophying potential is related to the fertilising 
effect of nitrogen, and hence to emissions of 
ammonia and nitrogen oxides. These are treated 
equally, i.e. that 1 unit of nibogen as NO, is equal to 
one unit of nitrogen as NH,. 
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Development of .iir pollution emissions; pruy re s i  t:)wards t a r g e t s  

.- I_-I ----_ -.-.--I-.------ 

Figure 2.4 Total particulate emissions by eeonomlc sector for EEA country groupings in 2004, 
and mntributlons from each sector and pollutant to total change since 1990 
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H ealth-related air  polllrtion as5essment 

PM,, air monitoring data are still fairly scarce in 
Europe. Hence, the effects assessment shown in 
Figure 3.1 1 is based upon modelling. Although 
the spatial coverage of monitoring stations is 
presently insufficient to assess variations a m 5 5  
Europe, some comparison is possible between 
observations at monitoring stations reporting 
P&,5 and the 25 pg/m3 ‘cap‘ value of the proposed 
Air Quality Framework Directive (COM(2005)447 
final). According to the Air Quality Framework 
Directive those cap values will have to be met 
by 1 January 2010, agreed margins of tolerance 
establishing a present maximum of 30 pghl  
Figure 3.12 summarises observations of PM, in 
17 countries in Europe for 2004. As many current 
P K 5  monitor types significantly underestimate 
concentrations mass loss during sampling, real 
P M ,  concentrations would be higher than those 
shown. 

The indication is that hot spot (traffic-related) 
locations may well exceed the cap value, although 
most PM observations are below the proposed 
limit. Concentrations generdIy increase from rural- 
teurban-btraffic locations, in accordance with 
increasing proximity to PM sources. 

In recent years PM,, has been widely monitored; 
a total of 1 815 stations reporting in 2004. 
The relevance for health assessment is that 
PM,, measurements also capture the finer PM,,, 
particles. Indeed, health effects studies have used 
available FM,, measurements, and since the mid 
1990s EU AQ limit values have been related to 
Y o *  

The ratio between PM,,, and PM,, emissions for all 
sectors is quite variable betwem countries, from 
0.53 to 0.83 (Figure 3.13). Co-located monitoring of 
ambient air concentrations reports average ratios of 
0.65, (range 0.42-0.82, std. dev. 0.09). Putaud et al. - 
(2003) found an average ratio of 0.73 (range 
0.57-0.85, std. dev. 0.15). Ratios closer to sources 
are generally lower (larger coarse fraction), whilst 
those farther away are higher (finer). Some sectors 
(e.g. industrial sources) contribute a large coarse 
fraction. However, PM from road transport - an 
important sector for population exposure - are 
generally finer than average and the range of the 
PM2, I PM,, ratio is 0.67490. Scandinavia is the 
exception; road transport emissions are generally 
coarser (0.24-0.64) here. This is due to the use of 
studded tyres in winter which contributes a large 

Figure 3.12 Measured PM,, concentrations, 2004 (pg/m3, annual average) for several 
wun t rias 

( W m ’ ) .  annual 

1 

1 

HOW: 

kurm: €EA ( W A C C ) .  

Each bar represents average concentmtions for each station type. The number of stations is on top of bars. 
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