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FACILITATING RESPONSIBLE USE OF MODELLING IN IMPLEMENTATION OF EU  AIR QUALITY
DIRECTIVES - AN EU PERSPECTIVE

Andrej Kobe
DG Environment, European Commission

Abstract: The last few years had seen an expansion of iimglelse in support to the implementation of EU quality implementation.
Serious abatement efforts are still needed asigiméfisant proportion of all zones in EU still exedthe PM10 and nitrogen dioxide limit
values and the new Directive 2008/50/EC providas additional time to comply under conditions. Mderovide information on
assessment and source apportionment, and undenyécions that inform air quality planning and @rextension notifications. Exchange
on their use is important to steer initiatives sashFAIRMODE, GMES, and development of air qualiporting, to ensure modelling
provides best possible implementation support.
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INTRODUCTION

The Commission in 2005 adopted the Thematic Stravegiir Pollution (the Strategy). The Strategy saterim objectives
for improvement of human health and environmendugh improvement of air quality up to year 2020pdints to fine
particles PM2.5 as the most important culprits fi@alth impacts, as they currently contribute to entiran 350.000
premature deaths annually in Europe. In the Styatkg most important sources and their abatemetgnfial have been
identified and need for specific measures outlinediuding EU measures such as energy efficien¢pmaglan, vehicle
emission standards EURO 5/6 & EURO VI, the revisibtP®C, NEC directive, and addressing shipping arnatian at the
international level.

The Commission has jointly with the Strategy propoaenew Directive 2008/50/EC on ambient air quaditygl cleaner air
for Europe that will in June this year also formaléplace the Framework Directive 96/62/EC and ttret three daughter
directives. It includes new PM environmental standards and introduces requirefoeain overhaul of the reporting system.

Concentrations for some of the most important paiitg have levelled off or are even in the incréagée past 10 years.
The limit values for particulate matter PM10, toditained already by 2005, are still exceededrimoat a third of all zones

in the EU. The similar exceedance situation is etguefor nitrogen dioxide NOwith the attainment date this year. Reasons
are complex and span across different spatial schalem the inability to resolve local street-canytwot spot situations to
increasing hemispheric contributions. Some of theeulying reasons are discussed in the chapteroateling challenges as
they importantly influence the ability of modelssopport AQ planning.
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Figure 1. The percentage of urban population exptseoncentrations exceeding EU air quality liwgitues. Source : EEA.

The new Directive provides for flexibility to addsecompliance with Pl and NQ limit values, based on tight conditions
which include introduction of further abatement swas and the assessment of the air quality plathdoyCommission.
Over 20 Member States had used the possibilitytaedCommission has until now assessed AQ plansvier 820 zones.
Practically all had used modelling in at least phase of problem definition and resolution.

In parallel, FAIRMODE is by now in full swing, anché FP7 MACC project is developing pre-operational GME
atmosphere core services by the next year; margupts are already available. They include AQ mdaigland forecasting
on the regional scale and support model nestingalagt more complex downstream services such ags@vemission
modelling. There had been recent calls for suppgrtiilownstream’ services and projects such as PASBIE has just
been launched.

MODELLING AND ITS CHALLENGES IN AQ IMPLEMENTATION
The ambient air quality assessment and managemertiegoming increasingly dependent on modellingassessment,
modelling supports optimization of measurement petywprovides more comprehensive spatial infornrmaémd delivers
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additional informationn understanding of the contributing sources ofyimh. The required assessment regime ha:s
been fundamentally altered by the new Directivet imroduced some new provisions such as one onntbdelling
uncertainty. As provisions by themselves dct guarantee that modelling is either easily or ety applied, th
Commission (DG Environment and DG JRC) jointly witle tBuropean Environment Agency (EEA) launched FAIRME)
a forum for modellers and model users under EU é@islation implementatio(http://fairmode.ew.eea.europa.). Within
the two years FAIRMODE has managed to develop a eumbactions, in particular the development of dawmice on th:
use of models and initiation of the platform model benchmarking. It has also established itsethe principal overarchir
activity promoting innovation and inclusion of raseh and international cooperation (such as AQMIHilthe mode
application under EU AQ legislation. More will beegente in the dedicated FAIRMODE session. Guidance is cigyrén
final evaluation by the WG on Implementation of ieective 2008/50/EC AQ committee and is becomiag pf the pacl
of guidance documents supporting the new Direcfife guidance is expeci to mature in the next years through its
and evaluation, so feedback to the authors is gy@ncouragec

It is now commonly accepted that modelling is ayveseful tool that can be used on equal terms ppat air quality
assessment and demoasion of compliance. Validation of models by at¢to@asurement, even by dedicated monito
sites is thus an important assessment activityd@de is providing some recommendations in thipe@s but more ar
expected from the FAIRMODE in due cot.

The models are starting to play an important rdé® as supporting tool in demonstration of contiitms from natura
sources or winter sanding and salting, as the Bwe008/50/EC provides for accounting these cbatidns in the
demonstratiorof compliance and in gauging the ambition levektlad AQ plans. Specific guidance documents have
developed and are expected to be published by then@®sion after their presentation to the AQ conemitin June 201(
Identification of such specificonditions must still be strongly underpinned by meaments (comparison of measured
levels in times of natural events, PM compositiorevtidence presence of salt etc.), however the Iaquaevide informatior
on spatial distribution and support the essary source apportionment.

MACC project fttp://www.gmesatmosphere.e) as the principal activity delivering GMES Atmosph core services in
pre-operational manner, is making a number of prodaktadyavailable at its website. Inclusionary approachhsas the
adoption of ensemble modelling platform, ability react fast in exceptional situations (exampleh#& tceland volcani
eruption) and openness to address EU initiativesh(®s INSPIRE) and ur input in a well defined manner has prover
high potential to develop in the well accepted aseful EU service

There is strength in the diversity of models amdreases robustness and promotes innovation. FAIREI@sters suc
diversity for themaximum benefit of the users while supporting resjitde use by promotion of common benchmarking
recommendations regarding transferability of modmsveen different areas. On the other hand, usowie commonl:
accepted products at EU level wolincrease comparability and effectiveness of mouaigliat all scales. It will be ¢
important role of the modelling community to critity assess GMES Atmosphere products to ensurdftbgtcan becom
such as source. The critical appraisal should xtnd only to the quality of the products, but shobdable to assess t
complete production chain from the inputs suchrassion inventories and measurement data (rematen-situ), through
modelling, validation and data assimilation to pneduct dta and metadata.
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Figure 2 Example of modelling support to the AQ managem®atirce appotionment in London at two differecakions (Source: DEFR
AQEG 2004), and modelling of N\, annual average in Paris. Source : airparif.

Perhaps even more than in the AQ concentratioridexwedel results, the strengths and weaknessesdélmare exposed
their support to the AQ management as shown inrEigu As the low lying fruit in terms (pollution abatement measur
have mainly been picked, modelling is becoming débeential air quality management tool to find farticos-efficient
abatement solutions. Source apportionment detechiinugh modelling may be critically dependentioput data and
assumptions such as fleet composition and emissi@fficients. Perhaps the most striking recent edtamwith very
important policy consequences, are tt-evaluated real life emissions from the EURO standaticles as seen in Figure
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Figure 3. Demonstration of importance of the tgstecon the estimated emissions of the vehicle DI the official EURO type
approval cycle, while the CADC is the test cycleselr to the real-life emissions in urban drivingt® only very few EURO 5 vehicles
have been tested under CADC test cycle. Sourdda@sberger, TU Graz, presentation at EC NO2 work#¥gril 2010, Brussels.

When the information provided by NEDC figure (on thedt) enters into the AQ projection as assumptfon the
performance of the changing vehicle fleet, the riedduture may look much brighter than it actuadly This may skew the
focus on the actual abatement needed and delagngpitation of perhaps more difficult and lenghtyt &t least effective
structural measures that would address the activity

The time extension exercise has provided a uniguermunity to collect, in a structured way, infortna on the AQ plans
with all essential information on concentrationdksy source apportionment, projections and meas@emprehensive
information on the exercise, the complete notifarad and all subsequent Commission decisions (iraBdNin the language
of the addressed Member state), and in partichladatabase which includes all information providgdhe Member states
through the notification Forms, is available at

http://ec.europa.eu/environment/air/quality/ledisla/time_extensions.htm

IMPLEMENTING PROVISIONS ON REPORTING

The Directive 2008/50/EC announced the revisionhaf teporting provisions to take into account thepdidn of the
INSPIRE Directive 2007/3/EC and related initiativasch as the Shared Environment Information Syst8ES). The
revision is also the opportunity to facilitate eaolge of modelling information. Due to various reasthe development has
been slow, but in April 2010 a comprehensive prapdss been prepared by the European Commissias.clirrently
discussed in the Data Exchange Group (DEG) andbsilpresented in detail in the upcoming June AQmitt@e under
Directive 2008/50/EC. The proposal takes due accotitite different roles models play in AQ implemetign. Proposal
also provides specific reference to near real #mxehange and the compilations at the EU level whanh be of significant
importance to the modellers.

Outline of the new scheme will be presented ahtketing.

CONCLUSIONS

Modelling is an integral part of implementation endEU AQ directives. A number of initiatives aregrogress to facilitate
its use and to provide EU modelling and model-suppducts for common use. On the other hand,istam difficulties

to address issues such as PM mass closure, onalierges to correctly project evolution of concatibn levels of 'simpler’
pollutants such as NQremind us that the research and development veoflarifrom over. Critical dependencies on the
inputs such as emission coefficients and their tyidg assumptions (real life emissions, primaryigsions) indicate that
constant vigilance and validation are requiredrisuge that the models perform as expected, anda@isorrect reasons.

In 2013 the revision of AQ Directive is expectedtatie place. Based on the FAIRMODE input and thelaviity of the
operation services at EU level, the Commission mike a detailed review whether AQ assessment esqairts should be
modified to reflect better the modelling statedoéart. By that time, it is very important that mbbels and model users
actively contribute within FAIRMODE and provide fdstk on the experiences with the implementatiomgighe
developed guidance or the pre-operational GMESuymtsd

Information on the AQ Directives, policy documengnd initiatives mentioned in the text can be fouat
http://ec.europa.eu/environment/air/index_en.htm.
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