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1. Introduction 

The efforts of the EU to reduce air pollution have led to important reductions of emissions within the Member 
States. However, millions of people are still exposed to air pollutants at concentration levels that may 
endanger their health and air pollution is still causing relevant damage to crops and ecosystems. in spite of 
reduced precursor emissions, the concentrations of particulate matter are only slowly decreasing in Europe 
and ozone has not even shown a clear downwards trend over the last decade.   
 
The need to address these outstanding problems is part of the background for the decision of the EU 
Commission to review its air quality policy. In addition, new issues have come up that should be considered 
when defining a strategy for the fight against air pollution. Among these issues are the links  between Climate 
Change and Air Quality that encompass both the fact that some air pollutants appear to have a relevant 
influence on the radiative balance of the Earth and the notion that changing climatic conditions can have an 
impact on emissions, processing and transport of air pollutants. 
 
In January 2011 the College of Commissioners supported the proposal of commissioner Potocnick to review 
the Thematic Strategy for Air Pollution (TSAP) by 2013 at latest, and do this through a consultation process, 
led by DG ENV, with a broad group of stakeholders. In this group are found members from the national 
administrations of the Member States, Candidate Countries and third countries as well as associations (e.g. 
industry, agriculture, network of cities,…), NGOs, EU bodies and international organisations.  The scientific 
inputs to the review process are particularly coming from WHO, EEA, EMEP, IIASA and other DG ENV 
contractors, DG RI research projects and from the JRC.  

 
A first stakeholder meeting held in June 2011aimed at presenting to the stakeholders an outline of the 
approach that DG ENV will follow in the review. This approach will build on the experiences obtained in this 
mature area of policy making, but anyway use the most recent advances in integrated assessment of air 
pollutions and its links to climate change, noise and biodiversity. Emerging issues, such as “new” pollutants 
(black carbon aerosol, methane, ...), “new” sectors (agriculture, domestic, shipping, ...), “new” impacts 
(climate, biodiversity,...) will receive special attention. At the second Stakeholder Expert Group (SEG)  
meeting, held in January 2012, several inputs from stakeholder experts to the review were presented and 
discussed. 
 
In addition to the review process within the SEG the Commission has carried out an on-line public consultation 
with three questionnaires, one for the general public,  one for experts and practitioners dealing with air 
pollution issues and one for members of the SEG. The results of this exercise are presently being analysed. 
Among the preliminary conclusions from the response of the SEG members were that more attention should 
be paid to the health relevant PM fractions and that models should be more extensively used, but harmonized 
and quality assured. 
 
The JRC’s Air and Climate Unit has a particular engagement in research related to air pollution and with its 
commitment to provide scientific support to EU policy making it has naturally become strongly involved in 
supporting DG ENV in this review process. The presentations and abstracts included in this document are 
those made by JRC representatives at the second SEG meeting. They give a flavour of the contribution and 
support to the review process provided by the JRC, which reflects an involvement in air pollution monitoring 
programs, harmonisation and quality control of models as well as research efforts in the emerging fields of 
climate-air quality interactions and hemispheric transport of air pollutants. A regular update of this document is 
foreseen. 
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2. Integrated assessment of Air Pollution and Climate Change: looking 
for win-win air pollution policies 

R. Van Dingenen (JRC) 

Feedbacks of climate policies on air quality (co-benefits as well as trade-offs) are now being recognized and 
introduced in optimization schemes for air quality policy development, e.g. with the GAINS model. However, 
also air quality policies can have consequences for climate. Many “classical” air pollutants (NOx, CO, BC) 
have the same source as CO2: combustion of fossil fuels. Some pollutants are contributing to warming (BC, 
O3), others are cooling (SO4, NO3, organic carbon). Air quality policies are commonly designed without taking 
into account possible feedbacks on climate, although there is a potential for smart air quality policies that lead 
to a win-win situation for both climate and air quality. 

This issue was addressed in the recently published UNEP-WMO reports (Integrated Assessment of Black 
Carbon and Troposphere Ozone” and “Near-Term Climate Protection and Clean Air Benefits: Actions for 
Controlling Short-Lived Climate Forcers”). The assessment proposes a limited portfolio of 16 climate-friendly 
air quality measures, and evaluates the benefits resulting from a hypothetical 100% implementation. These 
measures go beyond the baseline of current legislation (including current European air quality policies like 
EURO6/VI standards, and the climate & energy package). A first group of measures addresses the reduction 
of CH4 emissions (with associated benefits for reduced background ozone), a second group targets BC (with 
additional benefits for O3 for those sectors where NOx and NMVOC are co-emitted species). The reports 
conclude that potentially a temperature benefit of 0.5K in the coming decades can be achieved, along with 
significant reductions in premature mortality worldwide following reduced PM2.5 concentrations. The reduction 
of O3 also leads to benefits for crop production.  
 
The portfolio of measures proposed in the UNEP assessments was designed in order to give a maximal 
climate benefit worldwide, and the outcome was presented for 5 large world regions where Europe, Russia 
and North America are aggregated in one region. For the current presentation we have calculated what the 16 
measures would mean for EU27 in terms of specific control measures and resulting benefits. This was done 
with the TM5-FASST tool, a global source-receptor model developed at JRC which calculates impacts from 
emissions from 56 source regions. EU27 is represented by 15 regions, aggregating smaller countries to one 
FASST region. 
 
The series of bar plots (slide #7-#12) show some of the evaluated impacts. The upper panel shows the result 
for the EU17 as a whole, along with USA, the BRIC countries and the African continent, and the lower panel 
shows the result for individual EU27 regions within TM5-FASST.  

- PM2.5: the most relevant measure for Europe from the UNEP portfolio is “replacing residential wood 
burning with efficient pellet stoves and boilers”. The EU27 benefit remains limited compared to 
developing countries where other specific measures would apply. This is a consequence of the fact 
that promising BC reducing measures are already part of the European baseline through past and 
current air quality policies.  

- Crop benefits: all measures (both from the CH4 package and the BC package) contribute to some 
extend to O3 reduction and crop yield increase. For Europe, the main benefits are from CH4 reduction 
measures, hence from a reduction of background (hemispheric) ozone, whereas developing countries 
gain mostly from the implementation of EURO6/VI standard – assuming that the standard fully yields 
the foreseen NOx reductions. 

- The global climate benefit of the full set of measures can be expressed as a reduction by 10.3 
GTonnes of GWP100 based CO2 equivalent (CO2e). The share of Europe can be compared with the 
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real CO2 reduction  effort required under the Climate & Energy package (10%), however the CO2e from 
the short-lived air pollutant measures should not be confused with real CO2 reduction.  

- Deposition of BC to the Arctic is a relevant metric for “saving the Arctic”. Here the benefit from 
European measures (together with China and Russia) clearly jumps out, in contrast to the PM2.5 
measures. 
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3. Linking global scale and European scale modelling: Hemispheric 
Transport of Air pollution 

F. Dentener (JRC), A. Zuber (DG-ENV), T. Keating (US EPA) 

Transport of air pollutants across the Northern Hemisphere, can influence the levels of ozone (O3), particulate 
matter (PM), heavy metals including mercury (Hg) and persistent organic pollutants (POPs) in Europe. This 
issue was recognized by policy makers, leading to the establishment of the Task Force on Hemispheric 
Transport of Air Pollution in 2004, under the umbrella of the United Nations Economic commission for Europe, 
and co-chaired by the European Commission and the US EPA. The Task Force aims to examine the 
transports of air pollution across the Northern Hemisphere; assess the potential emission mitigation options 
available inside and outside the UNECE region; assess their impacts on regional and global air quality, public 
health, ecosystems, and near-term climate change; endorse the collaboration with other groups both inside 
and outside the LRTAP Convention and enhance the creation of common knowledge basis for future air 
pollution policies. 
 
In the presentation I show examples of increasing O3 at Europe’s boundaries, initial work from the Task Force 
showing the increasing importance of extra-regional air pollutant emissions and CH4 in determining O3 trends 
in Europe. Furthermore extra-regional influences differ per pollutant (e.g. smaller for particles than for O3 but 
still substantial, larger for climate impacts than for surface pollution). Future work within the Task Force and 
dedicated work addressing the needs of the review of the air quality directives, will inter-alia focus on 
improving the robustness of the model results, improving policy-relevant estimates of impacts on vegetation 
and human health (using coupled global/regional models) and  exploring mitigation options of global and 
regional importance. 

 
JRC is contributing to this process by own analysis, as well as supporting the scientific community to address 
these issues. 
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Linking the European scale modeling with urban and street scales 

P. Thunis (JRC), M. Amann (IIASA), B. Bessagnet (INERIS), C. Heyes (IIASA), G. 
Kiesewetter (IIASA), L. Rouil (INERIS), K. Cuvelier (JRC), W. Schoepp (IIASA), E. Terrenoire 
(INERIS) 

 

Current integrated assessment studies at the European scale mostly rely on the GAINS methodology developed 

at IIASA. This approach is based on the atmospheric EMEP modelling to establish relations between emission 

changes and changes in concentration levels, however with a spatial resolution of 50x50 km
2
, urban scale and 

street scale impacts cannot be captured adequately. With the CityDelta modelling exercise (2003) 

parameterisations to address these urban scale effects have been developed (for PM2.5) and implemented in 

regional scale models.  

 

The objectives of this work, done in collaboration with IIASA and INERIS, are to review the existing urban 

parameterisations, to generalize them to other pollutants (NO2, PM10 and O3) and develop new 

parameterisations at the street level to address compliance issues related to the number of exceedances over the 

Air Quality Directive threshold values at hot spot locations. 

  

To achieve these objectives, a two-step methodology has been put in place: 

 

1) Urban Background increment: The CHIMERE model (developed at INERIS) is used over all Europe to 

calculate concentration levels for key pollutants with both the 50 and 7 km spatial resolutions. The 

concentration difference between the two simulations is calculated and related to the difference in 

emissions. These relationships are then implemented in the EMEP-GAINS system. 

2) Street level increment: AIRBASE stations characterised by a high number of exceedances are analysed 

with a specific approach (i.e. simple box model) to establish a link between emissions, meteorology and 

concentrations levels. The derived street increment relationships are then implemented in GAINS-

EMEP on top of the urban background increment (point 1)  

 

In this presentation, the results of the comparison between the 50 and the 7km resolution simulations are shown 

(point 1). The importance of having accurate quality control on the input data but also on monitoring data is 

stressed. The added value of having a finer resolution is highlighted in terms of pollutant and geographical 

areas. Finally strengths and weaknesses of the approach are discussed. 
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AQUILA contribution to EU air policy review 

A. Borowiak (JRC) 

The AQUILA Network was founded in 2001 and is composed of the National Air Quality Reference 

Laboratories of the EU Member States. Accession Countries are participating as observers and other 

organisations are involved as associated members, like the World Health Organisation Collaborating Centre, 

the European Environmental  Agency and its Topic Centre on Air Quality. The chair is elected every 4 years 

among the Member States representatives, and is supported by permanent co-chairs from DG ENV and the 

Joint Research Centre. More information, meeting minutes, recommendations and other useful documents can 

be found at 

http://ies.jrc.ec.europa.eu/aquila-homepage.html 

 

Based on its competence in the fields of measurements, metrology and the role of reference laboratories, the 

AQUILA Network identified 17 items where in current air policy clarification and improvement is wished. The 

list of 17 items was discussed during the 17
th

 AQUILA meeting in October 2011 and comprises the following: 

 

 clarify procedure and impact of quality assurance programs organized at EU level, 

 

 facilitate recognition of type approval of measurement devices, 

 

 improve definition of roles and responsibilities of National Reference Laboratories,  

 

 review of  data quality (uncertainty, etc) for all air pollutants,  

 

 review rural background measurements: inconsistencies between AQD and EMEP,  

 

 advise on improved siting criteria/classification/representativeness of monitoring stations, 

 

 how to perform or improve measurements of ozone precursors, mercury, PAH and NH3, 

 

 advise on deposition measurements of PAH and metals. 

 

The AQUILA Network has planned to discuss a first draft proposal of all 17 discussion items and to agree on a 

final draft during its next meeting in March 2012. The Stakeholder Expert Group, consulted by DG ENV for 

the review of air policy, shall receive in due time the final draft positions of AQUILA for further discussions. 

 

http://ies.jrc.ec.europa.eu/aquila-homepage.html
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FAIRMODE 

S.Galmarini (JRC) 

Within the review of the Air Quality Directive (AQD), the Joint Research Centre (JRC) and the European 
Environment Agency (EEA) were asked to put together a joint task aiming at identifying the role of models in 
the current AQD, how the current legislation was interpreted and used, what aspects needed to be improved 
and how models could better be used in support to regulatory applications. (Slide #1). 
 
Air quality models have long demonstrated to have reached a level of maturity that can be used to assist with 
the assessment of compliance with air quality standards and planning of measures to improve critical 
situations (Slide #2).  
 
The EEA (/European Topic Centres), contribution consisted in the compilation of technical reports in which the 
current legislation was analysed and interpreted from the point of view of AQ model users (see slide #8). 
These relate to specific AQD pollutants as well as outlining unclear points in the current legislation. 
 
The JRC contribution to the actions was mainly related to exploring what the research activities performed 
since the issuing of the current legislation have produced and how the latter can serve in filling the gaps 
currently present in the directive. In particular four aspects where analysed. The JRC other than coordinating 
the working group contributed to the source apportionment subgroup, the definition of new air quality 
objectives and model benchmarking procedure development. 
 
The draft recommendations (slide #4) presented aimed at increasing the role of models in support to 
regulatory applications requested by EU legislation and toward a better determination of human and 
ecosystem exposure. Three main aspects were indicated as needing improvement provided that other two are 
considered as well. Namely: 
 

 The necessity of better specifying in the AQD when and how a model should be used. In support to this 
recommendation the EEA report “The application of models under the European Union's Air Quality 
Directive: A technical reference guide” represents an important FAIRMODE contribution. There in all 
unclear elements regarding this issue are clearly spelled out. 
 

 The second aspect of the recommendations is that it should also be made clear whether models 
should be used mandatorily or not. This is a critical point that requires the specification that models 
would not be used in substitution of measurements but as complement. It is recognized that a very 
relevant added value can be obtained by the use of model in terms of space and time representation of 
exceedances, thus identifying, for example, areas in which they could be more severe although not 
observed. The combined use of model and monitoring should be more exploited. 
 

 Whether the use of models is mandatory or not (third aspect), better model quality objectives 
should be specified and most of all they should be agreed upon and used by all member 
states (MS). Toward this scope the JRC has developed a new set of model quality objectives, 
clear in their formulation and comprehensive in their scope. They can be proposed as a 
common gauge for all MS against which all models can be compared. The new QOs have 
been organised in a model quality report that allows the presentation of a model performance 
in a concise and comprehensive way. Further to that, a model benchmarking procedure has 
also been devised (slide #7) that would, if applied, allow a centralised production of the 
abovementioned report and periodic model inter comparison activities. In such an activity all 
EU regulatory model users could come together to work on a common case and have a multi 

national comparison with other modelling groups.  Such an activity will produce rapid improvements 
towards a harmonised use of models and comparable quality standards in model performance from 
country to country. 
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 The recommendations include also the fact that no model can be quality checked unless a comparable 
level of quality is guaranteed for emission inventories and efforts are made to harmonize the 
information and clarify the representativeness of monitoring networks for model evaluations. Examples 
of pitfalls were given for the two issues (slide #5 and #6). 
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List of abbreviations 

AQD: Air Quality Directive 

TSAP: Thematic Strategy for Air Pollution 

DG ENV: The  Directorate-General for Environment of the European Commission 

DG RI: The Directorate-General for Research and Innovation of the European Commission 

NGO: Non-governmental organization 

WHO: World Health Organization 

EEA: European Environmental Agency 

IIASA: International Institute for Applied Systems Analysis 

PM: Particulate Matter 

SEG: Stakeholder Expert Group 

BC: Black Carbon 

UNEP: United Nations Environment Programme 

WMO: World Health Organization 

EMEP: European Monitoring and Evaluation Programme 

POP: Persistent Organic Pollutant 

US-EPA: US Environmental Protection Agency 

UNECE: United Nations Economic Commission for Europe 

LRTAP Convention: Convention on Long-range Transboundary Air Pollution 

INERIS: French National Institute for Industrial Environment and Risks  

QO: Quality Objective 

PAH: Policyclic Aromatic Hydrocarbons 
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Abstract 
Although efforts of the EU to reduce air pollution have led to important reductions of emissions within the Member States, 
millions of people are still exposed to air pollutants at concentration levels that may endanger their health and air pollution 
is still causing relevant damage to crops and ecosystems. On this background, the European Commission has decided to 
review its Thematic Strategy for Air Pollution (TSAP) by 2013 at latest, and do this through a consultation process, led by 
DG ENV, with a broad group of stakeholders. The present report contains the presentations made by JRC staff at the 
second Stakeholder Meeting, held in January 2012. 
 
The presentation by R. Van Dingenen discusses the possibilities of designing air pollution policies that also helps to 
mitigate climate change. Such policies are possible because many air pollutants, llike CO2, are emitted by the burning of 
fossil fuels and some air pollutants have an important warming effect on climate. 
 
F. Dentener presents an analysis of the impact of hemispheric transport of air pollutants, particularly for the case of 
tropospheric ozone. It is found that emissions outside of the European region have increasing influence on ozone trends 
in Europe. 
 
The talk by P.Thunis links the European scale modelling with urban and street scale. The advantages of having high 
spatial resolution of models and emission inventories are discussed and the importance of good quality monitoring data is 
stressed. 
 
A. Borowiak tells about the AQUILA network and its planned contributions to the review. The AQUILA Network was 
founded in 2001 and is composed of the National Air Quality Reference Laboratories of the EU Member States. 
 
The Forum for Air Quality Modelling (FAIRMODE) is a joint action of the JRC and the Euorpean Environmental Agency. 
S. Galmarini   illustrates the work of this body that aims at bringing together air quality modellers and users and promote 
the use of harmonized models within the EU. 
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How to obtain EU publications 
 
Our priced publications are available from EU Bookshop (http://bookshop.europa.eu), where you can place an order 
with the sales agent of your choice. 
 
The Publications Office has a worldwide network of sales agents. You can obtain their contact details by sending a 

fax to (352) 29 29-42758. 
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The mission of the JRC is to provide customer-driven scientific and technical support 
for the conception, development, implementation and monitoring of EU policies. As a 
service of the European Commission, the JRC functions as a reference centre of 
science and technology for the Union. Close to the policy-making process, it serves 
the common interest of the Member States, while being independent of special 
interests, whether private or national. 
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