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Earlier this year on May 4th 2001, the EuropeanCommissionadoptecthe official Communi-
cationannouncinganddescribingthe new CleanAir For Europe(CAFE) program. CAFE hasthe
generalaim of developinglong-termstratgic andintegratedpolicy to protectagainsthe effectsof
air pollution on humanhealthandthe ervironment. Although the major prioritiesidentifiedfor the
next phaseof EU’s air quality policy relateto particulatematterandozone,CAFE alsoaimsto ad-
dressproblemsof acidification,eutrophicatiorandmaterialdamage.

Both the UN/ECE Corventionon Long RangeTransboundanAir Pollution (CLRTAP) and CAFE
have recognizedhe needto createand maintainstrongstructurallinks to ensurecooperatiorand
coordinationbetweenthe technicalanalysiswork carriedout underthe two programs. Structural
links have beenestablishedECE/EB.AIR/71)andthe technicalwork to supportthe development
of future policy work hasalreadybeeninitiated. The time frame of the CAFE programcoincides
with theervisagedrevision of the Gothenlorg Protocolby 2004. Thereforethe next few yearsoffer
a uniquepossibility for scientificcooperatiorto improve the underlyingknowledgeusedin policy
development Amongothers two projectshave beenidentifiedaspotentiallysignificantcontrilutors
to thescientificwork underthis processTheseare:

1. Thefurtherdevelopmenf theRAINS model,aspresentlyundervay underthe IASA-DNMI
contractcontritution to CAFE

2. The MERLIN project

Both projectsaddresgshe further developmentof integratedassessmeritamevorks to supportthe
air quality policiesin Europebut proposedifferentapproachesThis chaptershortly describeshe
main similaritiesanddifferencesetweerthe projectsandexploreshow they canbe bestconducted
in acomplementarynanner

The IIASA-DNMI contritution to CAFE focuseg(i) on the derivation of source-receptorelation-
shipsfrom theEulerianEMEP/MSC-Wmodelthatcanbeusedin integratedassessmemodelsand
(i) ontheinclusionsof the mostrelevant aspectof urbanscalepollution into the RAINS model
framework.
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The MERLIN projectaimsat an integratedassessmeritameavork, which will includethe assess-
mentof costsand benefitsaswell asthe macro-economiémpactsof emissioncontrols. Thereby
MERLIN will alsoinvestigatethe advantage®f introducinga cost-benefiapproachnto integrated
assessment.

Thepatrticipantof bothprojectsareawareof theneedo coordinateheirefforts andto avoid duplica-
tion of work. Thefactthatthe EMEP/MSC-Wmodelingteamis involvedin bothprojectsfacilitates
the exchangeof informationandcoordinationbetweerthe projectsandtheir links to the CLRTAP

work. It is shavn herehow both projectscanbenefitfrom eachotherandhow their addedcontritu-

tionscanbestsupportthe stratgy discussioron the developmentEuropearair quality policies.

2.1 Two different integrated assessmengpproaches

Integratedassessmeratimsto supportthe developmentof emissioncontrol stratgjiesto reducethe
impactof air pollution. Integratedassessmerstudiesinclude emissionmodels,atmospheridrans-
portmodels effectsindicatorsandassessheinvolved costs.Integratedassessmemhodelscombine
this informationin a commonframeavork andincludean optimizationfeatureto find optimal solu-
tions for given ervironmentalproblems. Thereare variousconceptgo drive an optimizationin an
integratedassessmeifitamewvork, for instance:

a cost-effectvenessconcept  will provide ananalysison how to reachadefined
ervironmentalpolicy targetat minimumecosts.

a cost-benefitapproach will balancehe costsof reducingemissionswith
themonetanbenefitsof reducedair pollutionimpacts.
Uncertainty concepts will searchor emissiorreductionmeasuresvhich

provide the minimumuncertaintywhile attaining
theervironmentaltargets.

The choiceof the mostappropriateoptimizationprinciple is political. The 2nd SulphurProto-
col, theEU NationalEmissionCeilingsDirective andthe Gothenlirg Protocolusedthe effect-based
cost-efectivenessapproachwhich aimedfor the least-costmeasuredor attainingpolitically de-
cidedervironmentaltargets.Althoughthereis muchroomfor improvementin thecost-efectiveness
approachthe revision of the presentair quality policiesin Europecould also consideralternative
concepts.lt is probablytoo difficult at presento introducean uncertaintybasedapproactbhecause
the determinatiorof uncertaintiesn integratedassessmeiris still preliminary However, the scien-
tific developmenton cost-benefibpproactallows a discussioron the possibility of usingthis type
of optimization.A cost-benefiapproactaservisagedin the MERLIN projectwould balanceabate-
mentcostsagainstmonetaryervironmentalbenefitsandwould therebyreplacethe policy choiceof
the desiredenvironmentalambitionlevel with a model-determine@ptimal balancebetweencosts
andmonetarybenefits.

Table2.1liststhemainsimilaritiesanddifferencedetweerthe RAINS extensionainderthe llASA-

DNMI contractandthe MERLIN project. Thescopeof theprojectsis very similar, bothdealingwith

the analysisof measuresffecting differentair pollutantsand differenteffects. We have identified
threesignificantdifferencedetweerthe projects.

Onesubstantial differ enceis thefactthatthe MERLIN projectaimsatincludingmacro-economic
effectsandcost-benefiassessmeint theoptimization. TheRAINS conceptloesnotplanto internal-
ize economidenefitassessmeim theoptimization but insteadacknavliedgegherole of negotiators
in decidingthe politically mostappropriateervironmentalambitionlevel. This meanghatMERLIN
will includean economicevaluationof the benefitof reducingthe ervironmentalimpactof the air
pollutantsin the searchfor optimalemissioncontrols. In this respectthe comparisorof the results
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Table2.1: Main similaritiesanddifferencedbetweenthe IASA-DNMI contractandthe MERLIN

projectfor integratedassessmemhodelingin Europe.
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from thesetwo projectscanbroaderthe scientificbasisfor a political discussioraboutthe role of
optimizationconceptsn Europearair quality policy.

Another substantial difference is the approachchosenfor determinationof cost-efectiveness.
Basedon country-andtechnology-spefic sectorabnalysisthepresensetupof the IASA-RAINS
modelconsidersost-curesandtherebydecisiorvariableof theoptimizationproblemonacountry-
by-countrybasis.The MERLIN-OMEGA-2 systemusegepresentationsf sectorabbatemeninea-
suresashuilding blocksto setup efficient reductionstrategies. Both approachearevalid andcom-
plementeachother Theactualimprovementfor integratedassessmemhodelsthatwill beachieed
by the MERLIN projectis to have the possibility of choosingbetweenan optimizationaddressing
nationalmeasuregsndanoptimizationof Europe-widesectoraimeasures.

The third substantial differenceconcernghe inclusionof urbanair quality in integratedassess-
ment. MERLIN proposedo assesshe impactsof regional air quality control stratgiesin urban

areasby couplingtwo differenttypesof urbanmodelswith a regional scalemodelin aniterative

way. The IIASA-DNMI contrilution exploresinsteadwhich information abouturbanair quality

needgo beincludedinto a Europe-widecost-efectivenessanalysis.Througha Europe-widemodel

inter-comparisororganizedby the Joint ResearciCenter(JRC)at Ispra,the responsesf urbanair

guality towardschangesn regional andurbanemissionswill be exploredandthe findingswill be

introducednto theRAINS integratedassessmemtamework. It is ervisagedhattheurbanmodeling

teamin MERLIN will participatein thecity modelinter-comparisorcoordinatedy JRCandbenefit
from the discussioron urbanintegratedassessmemarriedout underthe IASA-DNMI contract.

Otherdifferences]ike the inclusion of greenhousgasesand heary metalsin the pollutantanaly-
sisor theinclusionof materialdamagen theanalysiof effects,arenot substantiain nature asboth
modelingsystemsarein principlepreparedo dealwith these.

In summary, the two projectscomplementachotherin their cost-efectivenessanalysis. MER-
LIN providesadifferentapproaciwith cost-benefinssessmemindthetwo projectscanbenefitfrom
eachotherin the developmentof requirementgor urbanintegratedassessmentTheir ervisaged
addedcontritutions,togethemwith thework on emissionscenariosndintegratedassessmeimtarried
outby theEuropeareEnvironmentAgeng/ (EEA) andthework by modelinggroupsandstale-holders
atnationallevel, shouldprovide a solid basisfor therevision of Europearair quality strateies.

2.2 ThellASA-DNMI contract

The IASA-DNMI contractprovided bt the EuropeanCommissionunderLOT10 “Preparatoryac-
tionsin thepublic healthandenvironmentalpolicy sector’focuseon cost-efective stratgjiesfor re-
ducinghealthimpactscausedy fine particulatematter This includesananalysisof theinteractions
of particleswith otherpollutantssuchasozoneandsulphurdioxide. It alsoinvolvesthe assessment
of interactionsbetweerregional andurbanair pollution. Progresgeportsandinformationon this
projectcanbefoundat http://wwwiiasa.ac.at/"ains/irdex.html

Cost-effectvenessn RAINS

The projectaimsat extendingthe analyticalcapabilitiesof the RAINS modelby carryingouta sys-
tematicstudy of non-linearitiesn the air concentration®f primary and secondarycomponent®f
ParticulateMatterdueto changesn primaryemission®f particlesandprecursogasesRegionalair
concentratiotiieldsarecalculatedwvith the EMEP/MSC-Wmodeldevelopedat DNMI.

Differentemissionsscenariosare usedas a basisto derive source-receptorelationshipsand are
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calculatedon a country-by-countnbasisfor the RAINS model. Non-linearresponsedn air con-
centrationslueto emissionchangesremainly dueto thecompleity (non-linearity)of atmospheric
photo-chemistryandto a lesserdegreeto the numericaltreatmenof atmospherig¢ransportanddis-
persion.The systemati@nalysisof thesenon-linearesponsesenesto identify critical interactions
on the impactsandin relationto atmospherigrocessesndthus contritutesto improve the relia-
bility of the transportmodelsusedin integratedassessmentThe datasamplewill alsollASA to
developareduced-fornstatisticalmodelthatis requiredby the RAINS modelfor the simulationof
atmospherit¢ransport.

The inclusion of urban air quality

In collaborationwith the Joint ResearchCenter(JRC) at Ispra, the projectproposesan European
wide city modelinginter-comparison.The goalis to determinethe influenceof regionalandurban
scaleemissiorreductionson urbanconcentrationsf ozoneandparticulatematterfor selectecities

in Europe.Thisrequiresa systemati@nalysisof theinteractiondbetweerchemistryandtransporat

differentscalesandaninterpretatiorof the non-linearesponset emissionchanges.

The main focus of the modelintercomparisorwill be on the responsef urbanair quality to re-
ducedemissionsaspredictedby the differentparticipatingurbanandregional transporimodels.In
this way, the rangeof modelresponse$o emissionchangesanbe identifiedandthe uncertainties
in atmospheridransportmodelingcan be determined.JRCis presentlyworking on the selection
of thetemporalandspatialcoverageof theintercomparisorto allow a discussioron the European
representatenesf theresults.

It is desirablghattheurbanmodelingteamin MERLIN participates$n this city modelintercomparison
coordinatedby JRC. The statisticalcapability of the OFIS modelto provide long-termsimulations
andthe possibilitiesof the Eulerianmesoscal@pproacHrom the EuropearZoomingModel (EZM)
will beusefulin thediscussiorof the Europearnrepresentatenesof theresults.At thesametime, it

is expectedthatthe participantdrom MERLIN will benefitfrom theunderlyingdiscussioronurban
integratedassessmemarriedout underthis IASA-DNMI contract.

2.3 MERLIN Project

The MERLIN project (Multi-pollutant, Multi-Effect Assessmenof EuropeanAir Pollution Con-
trol Stratgies: anIntegratedApproach)aimsat the developmentandapplicationof methodologies
andtools for integratedassessmerih Europe. Thesemethodologiewvill be implementedboth for
cost-efectivenessandfor cost-benefiassessmenthus allowing for comparisorof thesetwo ap-
proachesMore informationon the MERLIN canbefoundin the projectwebsite at http://wwwier.
uni-stuttgart.de/merlin

Cost-effectvenessn MERLIN

Cost-efectivenesss determinedn MERLIN with the help of the optimizationmodel OMEGA-2.
Thereare a seriesof differencesbetweenOMEGA-2 andthe RAINS optimizationmodule. The
mostimportantdifferenceis the way how abatemenmeasuresre evaluatedandtakeninto account
in the optimizationprocess.While RAINS usescountry-andtechnology-specificabatementost
curnes, MERLIN considerghe costsof individual sectormeasuresnd combinationof measures
acrossEuropearcountriesfor aniterative optimisationapproachBoth modelsforesegechnicaland
non-technicameasuresandboth.

OMEGA-2andRAINS uselong-termsource-receptaelationshipgalculatedvith theEMEP/MSC-
W chemicakransportsnodels.Howeverthesesource-receptaoelationshipsrenotthesamefor both
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casedut requirea separatevaluationof the modelresponse$o emissionchanges.The resulting
two setsof source-receptarelationshipscomplemeneachotherandallow a cross-gaminationof
thepresenunderstandingf thenon-linearresponsefrom chemicalandphysicalprocesset emis-
sionchangesThey provide alsoarelevantinputto theevaluationof thedifferencedetweerregional
andurbanscaleresponse® emissionchangesAs statedoefore, MERLIN canbenefitfrom thedis-
cussionon urbanscaleintegratedassessmergrvisagedunderthe IASA-DNMI contractand can
contributewith theanalysisof Europearcitiescarriedoutby the OFISandEZN (Europearzooming
Model) modelsfrom the University of Thessaloniki.

In MERLIN, measure$o reducegreenhousgasesareexplicitly analyzed With the IASA/RAINS
model,the analysisof synegieswith greenhousgasemissionreductionis regularly conductedn
conjunctionwith theNationalTechnicalUniversityof Athensandundertheauspice®f theEuropean
EnvironmentalAgeng. As mary measureseducegreenhousgasesaswell asotherpollutantsit is
interestingo notethatbothmodelingapproachebave developedmethodologieso includethestudy
of synegieswith climatechange.

The inclusion of materialdamageand heary metalsanalysiscompletethe study proposedn the
MERLIN project. Theseinclusionsrequireadditionaleffort on the evaluationof indicatorsfor ma-
terial damageand on the upgradingof the EMEP/MSC-Wchemicaltransportmodelto derive the
atmospheridispersiorof lead,cadmiumandmercury Suchadwancesn the methodologicatools
can be easily incorporatedby other integratedassessmennodelsandin this way MERLIN can
contributeto thefurtherdevelopmeniof the RAINS model.

Cost-benefitassessmenn MERLIN

The basicdifferencebetweenthe two approachess the factthat MERLIN includesa cost-benefit
assessmerand an monetaryevaluationof the effects of the abatemenimeasures.The analysisin
MERLIN aimsto balancethe costsof reducingemissionswith the monetarybenefitsof reducing
theirimpacts. The monetaryvaluesof the avoided damageby air pollution controlin the different
countriesare determinedn MERLIN by usinga compl« tool called ECOSENSEdevelopedby
IER (University of Stuttgart)in the frameof the ExternEprojectseriessupportedoy DG Research.
A further specialfeatureof the projectis the inclusion of macroeconomiceffects. By coupling
OMEGA-2 to a partial equilibrium model,somestatement®n the impactsof abatemenstratgies
on unemplymentand on economicgrowth in the differentcountriescan be made. Furthermore,
the impactsof pollution control stratgies on incomedistribution canbe investigated.In this way,
MERLIN will bring the possibilityto consideran alternatve approacto the well establisheatost-
effectivenesspolicy andbroaderthe scientificbasisfor the stratgy discussiongor the revision of
air quality policiesby 2004.



