
´ntroduction

This.study.aims.to.understand.how.different.´ntegrated.4ssessment.Models.k´4MsK.perform.
in.describing.the.climate.forcing.by.nonq8OP.gases.and.aerosolsS.Variations.herein.play.a.
potentially.large.role.in.the.choice.of.a.costqoptimal.mitigation.strategyL.given.that.roughly.
one.third.of.global.warming.can.be.attributed.to.nonq8OP.forcingS.
´n.order.to.to.soL.the.outcomes.of.´4Ms.have.been.compared.to.stateqofqtheqart.atmospheric.
chemistry.models.for.specific.gases.and.aerosols.as.well.as.for.overall.nonq8OP.forcing.
effectsS

zow.well.do.integrated.assessment.models.represent.nonq8OP.radiative.forcingN
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8onclusions

OverallPpitpcanpbepconcludedpthatpthepoverallpbehaviourpofpnon6CO2pgasespandpaerosolspseemsp
topbepreasonablypcapturedpbypmostpmodelsPpgivenpthatpmostpoverallpnon6CO2pradiativepforcingp
projectionsparepfoundpwithinpthepexpertpmodelprange)p

TherepispapveryplargepspreadpbetweenpthepSCMspforpthepsamepemission6drivenpmitigationp
scenariop4B)74pWIm2pforpRCP2)6WS.This.implies.that.the.choice.of.a.climate.model.has.large.implications.
for.determining.the.mitigation.strategies.in.terms.of.8OP.reduction.and.associated.policy.costsS.Models.may.
want.to.move.closer.to.the.median.of.the.expert.model.rangeS.:ifferences.in.aerosol.assumptions.knotably.
indirectL.cloud.forming.effectsK.account.for.the.largest.spread.in.forcing.projectionsS.Variations.in.NPOL.
halogenated.gas.and.exogenous.forcing.assumptions.also.play.a.large.role.in.the.spread.in.forcing.
outcomesS.@or.NPO.as.well.as.for.8z/L.model.differences.mainly.occur.in.calculation.of.concentrations.while.
models.show.consistency.in.deriving.forcing.levels.from.concentrationsS.

ComparedptopexpertpmodelsPpmanypIAMspseemptopshowpaplessprapidpdeclinepofpnegativep
aerosolpforcingpandpcouldpinpthatpsensepbepimproved)pM4+´881S7L.which.has.a.particularly.negative.
forcing.projection.in.P'UUL.could.benefit.from.compensating.for.differences.in.indirect.forcing.effects.of.
specific.aerosolsS.@or.wellqmixed.greenhouse.gasesL.forcing.estimates.are.possibly.too.high.across.several.
modelsL.yet.further.comparison.with.expert.models.is.neededS..

BecausepmostpSCMspgenerallypdopnotpincludepimportantpforcerspsuchpaspO3PpBCpandp
stratosphericpvapourpfrompCH4Pptheyprunpthepriskpofpunderestimatingpforcingpdifferencesp
betweenpbaselinepandpmitigationpscenarios)p

4MP_R_

This.figure.depicts.the.combined.forcing.effect.of.all.nonq8OP.gases.and.aerosols.in.the.
different.modelsS.´n.generalL.most.´4Ms.kexcept.@UN:.and.:´8_.in.R8P6S0K.are.within.the.
488M´P.exper.model.rangeL.although.most.models.show.somewhat.low.projections.in.the.
R8P6S0.scenarioS.OverallL.M4+´880S7.is.well.within.the.range.and.M4+´881S7.is.slighly.
lowL.also.due.to.a.low.aerosol.forcing.projectionS.@UN:.is.well.outside.the.range.for.the.
same.reasonS.:´8_.makes.use.of.an.exogenous.scenarioqindependent.radiative.forcing.
factor.which.makes.it.unsuited.for.a.R8P6S0.baseline.scenarioS.

4pproach

We.have.included.several.nonq8OP.forcing.representations.from.´4Ms.in.this.analysis3.M_R+___TLL.
M_R+_0S'L.@UN:7S7L.P4+_U5.and.:´8_PU'7R.as.well.as.two.versions.of.M4+´88.k0S7.and.1S7KL.used.
by.mostL.more.detailed.´4MsS.We.refer.to.all.these.representations.as.Simple.8limate.Models.kS8MsKS.The.
S8Ms.have.been.run.with.the.same.preqdescriped.anthropogenic.emission.pathways.kthe.soqcalled.
Representative.8oncentration.PathwaysL.R8PsK.and.have.been.compared.to.the.results.of.analysis.by.
complex.atmosperic.chemistry.and.climate.modelsL.or.earth.system.models.k_SMsKL.in.terms.of.radiative.
forcing.levelsS.The.R8Ps.represent.a.scenario.without.climate.policy.kan.6S0.WEmP.scenarioK.and.a.scenario.
with.a.stringent.two.degree.climate.target.in.P'UU.ka.PS1.WEmP.scenarioKS.'1._SMs.have.been.run.with.
precisely.the.same.R8P.emissions.within.the.4tmospheric.8hemistry.and.8limate.Model.´ntercomparison.
Project.k488M´PKS.
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@or.methaneL.all.models.use.a.very.similar.way.to.translate.concentration
kleftK.into.forcing.krightKS.Models.differ.in.calculating.concentrations.from.
emissionsL.resulting.in.a.significant.spread.in.concentrations.kand.
therefore.in.radiative.forcingKL.particularly.in.R8P6S0S

4s.with.methaneL.NPO.concentrationqtoqforcing.calulations.are.similar.across.modelsS.
:ifferences.in.forcing.projections.occur.because.of.different.emissionqtoqconcentration.
representationsS

Of.the.S8MsL.only.M4+´88.includes.ozone.radiative.forcingS.This.results.in.
an.underestimation.of.forcing.by.other.modelsS.Goth.M4+´88.versions.are.
within.the.expert.model.rangeL.but.might.slightly.underestimate.forcing.in.
the.R8P6S0.scenario.because.of.omission.of.a.temperature.feedback.effectS

This.figure.shows.the.models´.projections.of.total.aerosol.forcing.kdirect.and.indirectKS.4erosol.forcing.is.very.uncertainL.
which.is.reflected.in.a.large.expert.model.range.as.well.as.a.large.spread.in.model.outcomesS.4ll.models.are.within.the.
expert.model.range.in.P'UUL.but.are.also.below.the.P'UU.mean.value.kUS'P.WEmPKS.This.means.they.might.
overestimate.the.negative.forcing.resulting.from.aerosol.emissionsS.

p6..8ompared.to.expert.modelsL.S8Ms.show.high.forcing.levels.for.wellqmixed.greenhouse.gases.kWM+z+s3.methaneL.NPO.and.
halogenated.gasessKL.and.low.forcing.levels.for.aerosolsS.This.needs.to.be.further.researchedS

p6p.@or.both.M4+´88.versionsL.the.difference.in.total.nonq8OP.forcing.levels.between.R8PPS1.and.R8P6S0.is.comparable.to.488M´PL.while.
for.most.S8Ms.the.difference.is.much.smaller.because.these.do.not.capture.ozone.forcingS.

p6..P4+_L.M_R+_L.and.M_R+___TL.display.relatively.small.differences.in.nonq8OP.foricng.between.R8PPS1.and.R8P6S0S.This.indicates.
that.they.are.less.sensitive.to.emission.changesS

8ombined.effect.all.nonq8OP.forcers
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