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Overview
A varietyof studiesof thetransport,chemistryandradiativeeffectsof tracegasesin thetropo-
sphereandmiddleatmospherearebeingcarriedout with theUK Met. Office’s UnifiedGeneral
CirculationModel (UM). Thestudieswill contributeto understandingof theimpacton climate
andair qualityof projectedtrendsin anthropogenicemissions.

Inter -continental transport of ozonepollution
A globalmodellingstudyis beingcarriedout to investigatehow futurechangesin regionaltrace
gas(NOx, CO,VOC)emissionsmayaffect troposphericozone.In theIntergovernmentalPanel
on ClimateChangeSRESA2 scenariousedhere,emissionsfrom SoutheastAsia areprojected
to grow muchfasterthantheglobalaverage,whereasregionswith strict controls(e.g.,Europe),
or falteringeconomies(e.g.,Russia)show modestgrowth, or even decline. Simulationswith
fixed meteorologywereperformedfor 1990and2030emissions,alongwith additional2030
runswith regional(Europe,NorthAmerica,SoutheastAsia)emissionsrevertingto 1990levels.
Increasesin Asianemissions(seeFigure1) generateextra ozonein theuppertroposphereover
Asia anddownwind, extendingover the Pacific andNorth America. Subsequentdownwards
transportand mixing allows Asian emissionsto influenceozonethroughoutthe troposphere
in northernmiddle latitudes. The mostwidespreadeffectsareseenin late spring,a trade-off
betweenthe longerozonelifetimes during winter andthe higherozoneproductionefficiency
duringsummer. Lesserimpactsareseenfrom themorenortherlyEuropeanandNorthAmerican
emissions,partly explainedby thesmallermagnitudeincreases,but alsodueto lessconvective
lofting of emissionsto theuppertroposphere.Clearlythelocationof ozoneprecursoremissions
hasamajorinfluenceon theirozoneproductionefficiency.

Figure1: Simulatedincreasein troposphericozonebetween1990and2030dueto anthropogenictrace
gasemissionsfrom Asia.



Impact of methane-derived water vapour on futur e middle-atmosphericclimate
The UM with parameterizedand interactive CH4/H2O/H2 andO3 chemistryis beingusedto
examinetheresponseof themiddleatmosphereto anincreasein its humiditycausedby apossi-
ble futureincreasein CH4. Thechemicalparameterizationallows themiddle-atmosphericH2O
changeto evolve naturallyfrom animposedchangein troposphericCH4. First, a controlsim-
ulation of the present-dayatmosphereis comparedwith a simulationof the year2060using
postulated(IPCC SRESB2) concentrationsof all the importantlong-lived, radiatively-active
gases.Then,the particularcontribution of the CH4, andhenceH2O, changeto the observed
differenceis isolatedby comparingsimulationsof 2060includingandexcludingtheprojected
CH4 change.TheCH4 andH2O profilesfrom thedifferentsimulationsareshown in Figure2.
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Figure2: Annual,tropicalmeanprofilesof CH4 andH2O from the1995and2060simulations.

Figure3a shows the annual-meantemperaturedifferencebetween2060and 1995due to the
combinedinfluenceof thechangein all theradiatively-activegases.Thereis a generalcooling
of the 2060middle atmospherewhich peaksat around5 K throughoutthe upperstratosphere
andmesosphere.Thisnettcoolingis duemainly to theincreasedCO2 in 2060;thecontribution
of the increasedH2O to thetemperaturedifferenceis indicatedby Figure3b. Over mostof the
middle atmosphere,the H2O is responsiblefor a cooling of between0.4 and0.6 K or around
10%of thetotal temperaturechangebetween1995and2060.
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Figure3: (a)Annual,zonal-meantemperaturechange(K) between1995and2060whenall radiatively-
activegasesareadjustedin line with IPCCscenarioSRESB2; (b) Individualcontributionof theCH4/H2O
adjustmentto thetotal differenceseenin (a). Theshadingindicateswherethetemperaturedifferenceis
notstatisticallysignificant.


