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Internationaltradeandglobalization
ofaerosolclimateforcing

AnNSFCＧfundedstudyrevealedthecompleximpactsofinternationaltradeonaerosolpollutionandits
forcingontheglobalclimate(NatureGeoscience,２０１６,９:７９０—７９４)．Prof．LinJintai(林金泰)atPeＧ
kingUniversity,Prof．ZhangQiangatTsinghuaUniversityandProf．YiHuangatMcGillUniversityare
thecorrespondingauthorsofthispaper．LinJintaiandTongDan,agraduatestudentfromTsinghuaUniＧ
versity,arethefirstauthors．

Productionofgoodsandassociatedeconomicprocesses(transportation,powergeneration,etc．)result
intremendousamountsofairpollutantemissions．Thisimpactsgreatlyonregionalairqualityandglobal
atmosphericpollutiontransport．Aerosol(a．k．a．PM)pollutionaffectstheclimatesystembyscattering
andabsorptionofsolarradiation,thedirectradiativeforcing．ItalsointeractswiththecloudＧprecipitation
processes．Incurrentglobalizedeconomy,internationaltradeseparatesregionsconsuminggoodsandservＧ
icesfromregionswheregoodsandrelatedaerosolpollutionareproduced．Thishasenormousconsequences
onregionalpollutionandtheirradiativeforcing．

IntheirpreviousCozzarelliPrizeＧwinningPNASpaper(２０１４,(１１１):１７３６—１７４１),Linetal．revealed
forthefirsttimethecoupled mechanismforglobalpollutiontransferthroughtradeandatmospheric
processes．TheyshowedthatuptoonethirdofairpollutantsinthesurfaceatmosphereofEastChinawere
causedbythecountry􀆳sexportＧrelatedemissions．CertainportionsofChina􀆳sexportＧrelatedpollutants
werefurthertransportedbyweathersystemstodownwindregions．
InthisNatureGeosciencestudy,Linetal．furtherrevealedtheoverallimpactsofglobalmultiＧlateraleＧ

conomictradeandatmosphericprocessesonglobalairpollution,geographictransfer,and,forthefirst
time,thetopＧofＧatmospheredirectradiativeforcingofaerosolpollution．ThispaperprovidescomprehenＧ
sivedataonradiativeforcing．FortheforcingcontributedbyEastAsia(mostlyChina),thelargestnetexＧ
porterregion,aerosolradiativeforcingthatcomesfromitsconsumption(RFc)ismuchlowerthanfromits
production(RFp)．ThesituationistheotherwayroundforWesternEurope,agiantnetimporter．OverＧ
all,internationaltradehastransferredradiativeforcingfromdevelopedcountriestodevelopingcountries．
Duetotheshortlifetimeofaerosolpollutants,thedifferencebetweenanyregion􀆳sRFcandRFphassubＧ
stantialgeographicalvariability(Figure),withimportantimpactionsforclimateresponses．

ThestudiesofLinetal．revealedstrongyetpreviouslyhardlyＧrecognizedlinkagebetweenconsumption,
trade,andenvironmentalandclimateconsequences,whichcallsforimprovedinternationalcooperativeefＧ
fortstoreduceemissionsintheexportingcountries．

Figure　GlobaldifferencesbetweenconsumptionＧandproductionＧbasedradiativeforcing(RFc—RFp)contributedbythreerepＧ
resentativeregionsin２００７．


