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M easurements and Modelling

I ntroduction

1. The present report presents the results of ltheeeth meeting of the Task Force on
Measurements and Modelling, held on 13 and 14 M@%02in Larnaca, Cyprus, in
accordance with item 2.2 of the workplan approvgdhe Executive Body at its twenty-
seventh session (ECE/EB.AIR/99/Add.2). It descripesgress in the heavy metals pilot
study and in the Cooperative Programme for Monipand Evaluation of the Long-range

Transmission of Air Pollutants in Europe (EMEP)dieampaigns’ analysis and feedback
related to the effective implementation of the sed EMEP monitoring strategy, as well as
ongoing work on modelling aspects.

2. A scientific workshop on sensitive issues in theission, measurement and

modelling fields, jointly organized by the Task E@ron Measurements and Modelling and
the Task Force on Emission Inventories and Praesfiwas held on 12 May 2010. The

presentations made during those meetings and pogtrpresented can be accessed online
at: http://www.nilu.no/projects/ccc/tfmm/.

3. Sixty-five experts from the following Partiesttee Convention attended the meeting
of the Task Force: Belarus, Belgium, Croatia, Cgprthe Czech Republic, Denmark,
Estonia, Finland, France, Germany, Greece, Ithly,Netherlands, Norway, Portugal, the
Russian Federation, the Slovak Republic, Spain,d8weSwitzerland, Ukraine and the
United Kingdom of Great Britain and Northern Iredlarilso present were representatives
from the Chemical Coordinating Centre (CCC), thetédeological Synthesizing Centre-
East (MSC-E), the Meteorological Synthesizing Ceiwfest (MSC-W), the European
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Environment Agency (EEA), the European Commissiojoint Research Centre (DG-
JCR), the World Meteorological Organization (WMQ@daCONCAWE (the oil companies’
European association for environment, health afetysa refining and distribution).

4. Ms. L. Rouil (France) chaired the meeting, whishs hosted by the Cypriot
Ministry of Labour and Social Insurance (DepartmehtLabour Inspection). Ms. Rouil
gave a short presentation with an outline of thekvamne in 2009 and currently in progress
within the Convention on Long-range Transboundaiy Rollution with regard to the
ongoing revision of its protocols.

|. Heavy metalsissues

A. Thetest case studies

5. A representative of MSC-East presented the mabio and the framework of the
heavy metal test case studies launched in 2010aforin-depth investigation of the
inconsistencies between heavy metal emissions, urerasnt and modelling in several
European countries. At present, six countries (ttapdhe Czech Republic, Italy, the
Netherlands, Slovakia and Spain) had expresseditherest in participating in the project.
Recommendations for further improvement of air giyalssessment (emission data, model
parameterization, quality and representativenessasfitoring data, etc.) were expected as
the main results of those test case studies.

6. He noted that the project had been organizegweral work packages: collection of
data (emissions, observations, etc.); preparatfomput geophysical and meteorological
data for modelling; atmospheric modelling; analysied interpretation. MSC-East and
country involvement could differ according to theadability of data (inputs for modelling
and observations), modelling results from potentiational projects, national skills and
resources. A detailed workplan had been proposedagmneed by the Task Force. The
project should be achieved by the beginning of 2@4ih the publication of assessment
reports and recommendations.

7. Questionnaires had been sent to the volunteentdes to assess their specific
situation in terms of available information and esipnce, and the representative of MSC-
East presented a first assessment. Results fromfat@ral meeting between the EMEP
Centre and the experts from the Czech Republicarozgd in April 2010, were also

reported.

8. The six countries involved in the project preésdntheir experience and their
expectations related to the project. The wealtdath available through national initiatives
was highlighted. A detailed description of observbscrepancies between measurement
and modelling of some heavy metal compounds wasviged by the country
representatives, as well as the potential sourtemeertainties to be investigated within
the pilot studies.

9. The Task Force welcomed the workplan proposeM8¢-East and acknowledged
the volunteer countries participation in the temtec studies. In particular, the Task Force
highlighted its interest in the initiative and felevance for improving emission inventory
data, model parameterizations and optimizing thenitodng network. The Task Force
highlighted that special care should be given ®ekaluation of the model performances
using robust and simple metrics.

10. The Task Force noted that MSC-East would ptabenstatus of the pilot studies at
the thirty-fourth session of the EMEP Steering BoulySeptember 2010. Work progress
should be presented at the next Task Force anregtimg, in spring 2011.
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Presentation from Ukraine

11. A representative from Ukraine presented a cetapbverview of the work done so
far in preparation for Ukraine’s ratification of éhHeavy Metals protocol, including
improvement of its emission inventory processeslating of its monitoring strategy and
development of a new national model for mappingcaincentrations and deposition of
heavy metals.

12. The Task Force expressed its satisfaction with wherk done by Ukrainian
specialists and recommended that the informatiosubenitted to the EMEP Steering Body
at its thirty-fourth session for approval as aifaiént of the mandatory contribution in-kind
to EMEP. The main part of the work provided usefiibrmation for EMEP on emission
inventories of heavy metals and national modelimthe Ukraine.

| ssuesrelated to theimplementation of therevised EMEP
monitoring strategy

13.  As an introduction, a representative of CCCegav presentation of actions in
progress in order to improve data provision. As #vwailability of monitoring data for

EMEP parties and other uses and collaboration wfitier monitoring programmes were
fundamental for the revised EMEP monitoring strgtegecuring the data provision
pathways became a crucial point.

14. He detailed the various international initia8vdedicated to observation data
compilation and dissemination whether they were nborby research projects
(GEOMON — Global Earth Observation and Monitorintge Sixth European Research
Framework Programme), research networks (the Earoggupersites for Atmospheric
Aerosol Research (EUSAAR), the European Aerosol eeh Lidar Network
(EARLINET), the Integrated Carbon Observation Sys{¢COS), etc.) or regulatory issues
and international monitoring programmes (EMEP, Bropean Environment Agency
(EEA), the OSPAR Commission, the Baltic Marine Eomiment Protection Commission
(HELCOM), the World Meteorological Organization/®kl Atmospheric Watch (WMO
GAW)). He noted that one of the most comprehensind secured global air pollution
database was available through the EMEP prograrmuele Task Force on Hemispheric
Transport of Air Pollution.

15.  The representative of the CCC then providedizdate on the cooperative project
built up with the EEA on Near Real Time (NRT) tramssion and dissemination of
monitoring data. The EMEP programme was supposefddititate access to such NRT
data, as a contribution to the Global Monitoring Environment and Security (GMES)
programme. He also mentioned the collaboration whtgh GAW World Data Centre for
Aerosols (WDCA) for the dissemination of NRT aedgsarameters. The Task Force noted
how CCC, and more genuinely the Norwegian InstifoteAir Research (NILU) activity
was well focused on the collection and dissemimatibNRT research data which required
special care in terms of format, flagging and \atiioh procedures.

16.  Finally the representative of CCC drew attentio the Aerosols, Clouds and Trace
Gases Research Infrastructure Network (ACTRIS)gatagtarting in 2010 and where NILU
was involved. It aimed at integrating the key grlmased facilities for long-term
observation of aerosols, cloud-aerosol interactiand trace gases in Europe. The Task
Force took note of that information, observing tkath a European-wide cooperation
framework was likely to serve EMEP objectives.
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A.

EMEP intensivefield campaigns

17. A representative from CCC presented the fiostsolidated results from the recent
EMEP field campaigns (2006—2009) and the currexitistof the collected data. The EMEP
programme had two intensive measurement periodsne-in 2008 (17 September—15
October), and one in 2009 (25 February—-26 Marchith the aim of studying aerosol
(gas/particles conversion, size distribution, cadmeous aerosol). In total, 18 sites had
participated in the field campaigns with a remat&ajeographical coverage, and 9 of them
had carbonaceous aerosol source apportionmengimpitogramme (filter or 14C analysis).
At four of the Northern European sites chemical position of the carbonaceous aerosols
had been performed. Data reporting was making gmogress even if some technical
aspects still needed to be covered (e.g., anadjsisneral dust).

18. The Task Force acknowledged the very intergstesults available from that

successful initiative and acknowledged the workedbg the CCC to release them to the
Parties as quickly as possible through the EBASSsitel{http://ebas.nilu.no/). It stressed
the importance of such experiments in establishiegorting guidelines and quality

assurance/quality control (QA/QC) procedures fer BFMEP community. The Task Force
further welcomed the fact that — based on the tedubm the intensive campaigns —
several scientific papers from the community warprieparation.

19. In addition, the Task Force was informed byeapert from the Centre of Ecology
and Hydrology of Edinburgh about the new perspestivn terms of characterization of
particulate matter (PM) composition and mass siggildution, brought about by the new
Aerosol Mass Spectrometer (AMS) technology that badn implemented at around 10
sites during the EMEP field campaigns. He stresdbedgreat interest of AMS data for
model evaluation and improvement, provided that dfservation data were correctly
interpreted.

20.  An expert from the Paul Scherrer Institute jP8dm Zurich showed how data
measured by the AMS could be used for identifyimgaaic aerosol from local and
transboundary sources and quantifying their couatidim to aerosol mass concentration
thanks to source apportionment (Positive Matrixtéiac(PMF)) techniques.

21.  An expert from the Joint Research Centre (JR&pported on progress in the
development of a reference method in the EUSAAReptdor elemental carbon/organic
carbon (EC/OC) detection. It was recommended:qajst a denuder to avoid positive OC
artefacts; and (b) to use a quartz fibre filteratmid negative artefacts connected with
volatile organic compounds. The Task Force was iafssmed about the work in progress
at the European Committee for Standardization (Ci#Ndking group on EC/OC, for the
establishment of a reference method for EC/OC tbewptical analysis, consistent with the
EUSAAR?2 protocol. Finally the Task Force was update the results from the latest OC,
EC and total carbon (TC) intercalibration experimé009) organized by the JRC and
involving 12 EUSAAR project participants. It wasted that overestimation of total carbon
could be quite large compared to the referenceegaland the comparison could be even
worse considering EC/TC ratios. The next intercarnigpa exercise would be organized in
2010 and the experts in charge of the EMEP statiepsrting EC/OC values were invited
to participate.

22.  In a discussion about the priorities for thet&MEP field campaigns that followed
the following conclusions were reached:

(a) Focus on PM composition and sources charaatenz would be the main
issues covered by the intensive observation periods

(b) A real added value could be achieved if thersive observation periods
matched those selected for other monitoring preje(.g., the Chemistry-Aerosol
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Mediterranean Experiment (CHARMEX) or the Clean #fir London (ClearFlo)) and if
close cooperation could be formalized with othetwoeks, such as EARLINET or
ACTRIS. For that reason, it seemed that the yedr22¢hould be addressed. The Task
Force proposed that the next field campaigns cbeldet up in 2012—-2013 — a proposal to
be discussed by the EMEP Steering Body at itsytfitirth session;

(c) The powerful AMS tools should be extensivelyedisin the next field
campaigns. It was noted that there the AMS communitEurope was growing and was
ready to contribute to the EMEP monitoring strategjoreover new devices, less
expensive but with interesting capacities for agrgpeciation and source apportionment,
should be tested — in particular mini-AMS and multivelength aethalometers which
were well suited to longer-time experiments (sixnths) were identified for further
investigation;

(d)  The summer and winter intensive periods shdgddefined with a new
distribution of the measurement sites. It was revemded to implement pairs of
urban/rural sites. The need for collocated measen¢mf new compounds, especially trace
gases (volatile organic compounds, nitrogen ox@x), sulphur oxide (SOx), ammonia
(NH3), nitric acid (HNO3), etc.) was also mentioped

(e) Close cooperation with the modelling commuaiiy taking into account the
lessons learned from the previous field campaidrsulsl be the driving lines for the
preparation of the next EMEP field campaigns.

23. It was decided that the detailed workplan tog future EMEP field campaigns
would be discussed by the Task Force at its nexi@mmeeting in spring 2011.

I mplementation of the EM EP monitoring strategy and cooper ation with
the Parties

24.  CCC reported on the implementation of the wpdl&MEP monitoring strategy by
Parties. The following issues were highlighted:

(a) It was taking some time to change nationalrjiiés, and awareness of the
Convention requirements might be limited from saleeision makers’ point of view;

(b)  Consequently, some countries performed a lohe&surements which were
not closely linked to EMEP; interaction with otheronitoring programmes (GAW) and
with other European regulatory monitoring procegties Air Quality Directive especially)
was essential;

(c) On the other hand, the great interest for tMEP programme from non-
official contributors (the research community) waesnarkable and could bring added
value.

25.  Only eight Parties had responded to the CCGudtation on the status of the
implementation of the revised strategy. The maimllehge was limited funding for
implementation and politically driven interest etmeasurements agenda. CCC proposed
its support to promote the EMEP programme at cguetrel. It could include the delivery
of support letters to national experts, courses dralning sessions on EMEP
methodologies. CCC could also initiate technicalrenges between national agencies and
research groups. Participants expressed the neelivyse sources of funding because the
funds allocated by national authorities for the BMErogramme alone were not sufficient,
stressing that such diverse sources needed tcabke stnough to maintain the continuity
and the quality standards of the monitoring progress.
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26. Representatives from Germany presented the armtkthe results obtained from the
monitoring programme that had been held at the MePBMEP station. Size-segregated
characterization of PM10 was possible with fivegsta Berner-impactors. The distribution
of those characteristics according to the originaof masses was presented. An online
monitor device for aerosols and gases in ambienMARGA) had been implemented on
the monitoring site as well. An impressive collentiof time series and data related to
aerosol and gaseous compounds was presented, éogeithh relevant and instructive
comparisons with other measurement technigues.

27.  The representative of Switzerland gave an daeerof the work done at the Swiss
Federal Laboratories for Materials Testing and Bege (EMPA) for comparing the
TEOM-FDMS (tapered element oscillating microbalafitter dynamics measurement
system) PM measurement method with reference ammi@ing to European Commission
Air Quality Directive 2008/50/EC), based on gravimge That point was very sensitive for
the implementation of the PM monitoring strategybBurope and discrepancies could be
found depending on the material used in the TEOMASDdevices and the location. The
Air Quality Reference Laboratories in Europe (AQWILhad prescribed a number of
recommendations for safe use of that techniquechwbhould be carefully considered in
the EMEP monitoring strategy.

28. The representative of the United Kingdom presrthe ClearFlo programme
(2010-2013), which aimed at establishing an apgpetgprmonitoring infrastructure for
meteorology, and atmospheric gaseous and aerosoipasition. Several intensive
observation periods would be set up for charadtegizhe determinant factors of air
pollution in London and to evaluate the operatianatdels running in the United Kingdom.

Modelling issues

Status of the M SC-West projects and national contributions

29. Representatives of MSC-West presented thedstiahodelling results, especially
those related to PM concentrations’ prediction. $tetus of development of a secondary
organic aerosol (SOA) module based on a volatilagis set concept in the EMEP model
and its preliminary evaluation had been commerf@touraging results had been shown.
MSC-West also reported on the progress with indggBM modelling. The main aspect of
the presentation was on the role of change in meltegical driver of the model (HIRLAM
was now used instead of PARLAM). It caused morebulant mixing (faster aloft
transport), bias in wind velocity and precipitatianomalies responsible for significant
changes in dry and wet deposition. The Task Fomessed the high sensitivity of the
modelling results to the meteorological driver asdommended further investigation to
assess its impact for policy purposes. The neethéodefinition of appropriate metrics for
model evaluation was highlighted as well.

30.  Four presentations from national representsillewed the Task Force to consider
the modelling activities developed by Parties:

(& A representative of Italy presented a comparisd several schemes of
observational data assimilation in the Transpodt@hemical Aerosol (TCAM) model;

(b) A representative of Croatia presented air pioliu model results obtained
with the EMEP model on the country domain for bgsar 2006 and 10x10 km emission
data set. Several scenarios were modelled (wiflreéifit sets of national emissions);
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(c) A representative of Cyprus presented the aglityu control and public
awareness systems in Cyprus, providing air quatligps and forecasts based on the
MEMO and MARS-Aero modelling tools;

(d) A representative of the United Kingdom presdnteesults from an
uncertainty analysis in ozone models, with a foousa Monte Carlo analysis of the
chemical module. That study demonstrated the patdmgh level of uncertainty in ozone
modelling.

The Eurodelta3 project

31. A representative of JRC presented the Air Qualiodel Evaluation International
Initiative (AQMEII) (http://agmeii.jrc.ec.europa.pwhich aimed to promote research on
regional air quality model evaluation across theogaan and North American atmospheric
modelling communities, through the exchange of rimi@tion on practices, the realization
of inter-community activities and the identificatiof research priorities, keeping in focus
policy needs. AQMEII should provide the opportunity enhance scientific activity and
exchanges on model evaluation thanks to a real seetice dedicated to that task. The
Task Force welcomed that project, in which sevaedional experts from the Task Force
were involved.

32.  Another representative of JRC presented thenale and the workplan of the new
phase of the Eurodelta model (named Eurodelta8)domparison project which should be
developed within the Task Force framework. Two kindl model studies had been agreed:

(@) A task was devoted to model evaluation agaiedt documented datasets
issued from the EMEP field campaigns with the ofiyecof improving physico-chemical
parameterizations in the model. The main difficuigs figuring out how to derive correct
interpretations of complex measurement data aveilaibm field campaigns regarding the
variables and indicators computed by the modelioas;

(b)  The other task relied on longer-term trenddyais with the evaluation of
the ability of models to reproduce changes in eimissin a retrospective perspective.
Three full years should be considered: 1990, 19892906. For that task, difficulties could
be encountered for the acquisition of consisteptiirdatasets, especially for emissions and
meteorology.

33.  An expert from the Centre of Ecology and Hydgyl of Edinburgh gave an
overview of selected data available from the presioEMEP/European integrated
projection aerosol cloud climate air quality inigians (EUCAARI) field campaigns well
suited to model evaluation. He highlighted the némdfeedback from the measurement
community for the correct interpretation of the etvaition and as an example proposed a
tentative correspondence table between the AMS umedscomponents and model
components. The Task Force acknowledged thattini&iaand encouraged its experts from
both the modelling and the measurement commurigiestablish close links for improving
transboundary air pollution assessment.

34. The representatives of six countries that ladeal to participate to the Eurodelta3
project (among the 10 groups which had expresseit thterest) presented the main
characteristics and performances of their modelos& tools were MATCH (Sweden),
CHIMERE (France), EMEP (MSC-West), RCG (GermanyAMX5 (Switzerland) and
LOTOS-EUROS (the Netherlands).

35. The Task Force expressed its support to thedelta3 project and agreed with the
workplan proposed by the JRC. The Task Force mheddilowing decisions to ensure
good and efficient development within the project:
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(@)  Coordination with the AQMEII initiative shouloe formally established to
avoid duplication of work and to take mutual betsefif both projects (for instance the year
2006 should be studied in both of them);

(b)  The Eurodelta3 project should participate ineav evaluation of the EMEP
model used for policy purposes;

(c)  The Eurodelta3 project should work to fostex thealth of observation data
available from the EMEP/EUCAARI field campaigns asttbuld help in the definition of
the future monitoring priorities;

(d)  Special care should be given to the interpi@tadf the Eurodelta 3 results
for improving integrated assessment modelling awdtrdbuting to the reduction of
uncertainties in that process.

36. The Task Force validated the following workplanthe Eurodelta3 project:

(a) 2010: preparation of input data for the simafabf the three targeted years
for the retrospective analysis and the intensiveeokation periods. Two small working
groups should be formed with volunteering membérthe Task Force and with external
experts or researchers. The first one would be teéeivim the definition of the objectives of
the model evaluation against field campaigns daEuding observation data selection,
formatting, etc. The other would be focused on inpata collection, scaling and
consolidation, including emissions, meteorologpdi@over and boundary conditions. The
first runs should be launched by the end of the;yea

(b)  2011: runs, analysis of the results, sensytigilidies, recommendations for
model improvement and for use in integrated assessmodelling;

(c)  The workplan and project set-up should be prieseto the EMEP Steering
Body at its thirty-fourth session in September 2040d preliminary results should be
discussed at the next annual Task Force meetisgring 2011.

Futurework

37.  Following discussion on the activities to b#ewted in the 2011 workplan of the
EMEP Steering Body, the Task Force agreed to pepusfollowing work items for 2011

(a) Build up the appropriate framework and supportthe implementation of
the updated EMEP monitoring strategy, by underkire following actions:

0] Assistance and exchange of experiences in otdeclarify and facilitate
implementation of the revised monitoring strate@C/Task Force/Parties)

(i)  Enbancing the dialogue with the satellite amunote-sensing community,
through setting up a joint working group includimgsk Force members and experts from
that community.

(b)  Contribute to the analysis and promotion of EMEP field measurement
campaigns; encourage utilization of their resutts;ollaboration with CCC; invite Parties
to use relevant data for national air quality assents and analyses; (CCC/Parties/Task
Force)

(c)  Contribute to the development of a frameworld anworkplan for the next
EMEP field campaigns scheduled for winter and sumperiods in 2012 and 2013,
respectively. Present the draft workplan to the EMSGteering Body at its thirty-fifth
session in 2011; (CCC/Task Force)
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(d)  Provide guidance for the implementation of Hie case studies on heavy
metal pollution assessment (in the Czech RepuBlioatia, the Netherlands, Spain, Italy,
Slovakia), which aims at bringing together the krimow for policy support from emission,
measurement and modelling communities; assess nalysa the results and overall
success of the exercise; (MSC-E/Task Force)

(e) Organize and coordinate the EURODELTA follow-opodelling exercise
with the assistance of the Joint Research CenR€)&f the European Union, focusing on
the evaluation of the ability of models (especidlye EMEP model) to simulate fine
resolution atmospheric processes, with the emploasibe development of common model
intercomparison protocols, model-to-observation fggerance indicators and criteria
needed for to evaluation of the state of the athefEMEP model, as well as its ability to
reproduce past trends in air pollutant concentnatio

) Report on progress at the thirty-fifth sessiminthe EMEP Steering Body;
(Task Force/MSC-W/CCC/Parties)

(g) Contribute to the ongoing European Union madgllinitiatives (e.g., the
European Consortium for Modelling of Air Pollutiemd Climate Strategies (EC4MACS),
the EEA Forum for Air Pollution Modelling (FAIRMODEand the Air Quality Model
Evaluation International Initiative (AQMEI));

(h)  Consider options and opportunities for enhagcithe visibility and
promotion of the work of the Task Force on Measweenand Modelling (e.g., by means of
newsletters, conferences); (Task Force, Partiestr&s

0] Hold its twelfth meeting in May 2011 in ZuricBwitzerland and report on its
outcomes to the EMEP Steering Body at its thirfjafsession in 2011.




