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Overview

A variety of studiesof thetransportchemistryandradiative effectsof tracegasesn thetropo-
sphereandmiddle atmospherarebeingcarriedout with the UK Met. Office’s Unified General
CirculationModel (UM). The studieswill contributeto understandingf theimpacton climate
andair quality of projectedrendsin anthropogeniemissions.

Inter-continental transport of ozonepollution

A globalmodellingstudyis beingcarriedoutto investigatenow futurechangesn regionaltrace
gas(NOy, CO,VOC) emissionsnay affect tropospheri@zone.In the IntergovernmentaPanel
on Climate ChangeSRESA2 scenariausedhere,emissiondrom SoutheasAsia areprojected
to grow muchfasterthanthe globalaverage whereagsegionswith strict controls(e.g.,Europe),
or falteringeconomiegqe.g., Russia)shov modestgrowth, or even decline. Simulationswith
fixed meteorologywere performedfor 1990 and 2030 emissionsalongwith additional2030
runswith regional (Europe North America,SoutheasAsia) emissiongevertingto 1990levels.
Increasesn AsianemissiongseeFigurel) generatextra ozonein the uppertropospherever
Asia and downwind, extendingover the Pacific and North America. Subsequentlownwards
transportand mixing allows Asian emissionsto influenceozonethroughoutthe troposphere
in northernmiddle latitudes. The mostwidespreaceffects are seenin late spring, a trade-of
betweenthe longerozonelifetimes during winter and the higher ozoneproductionefficiency
duringsummer Lesselimpactsareseerfrom themorenortherlyEuropearandNorth American
emissionspartly explainedby the smallermagnitudeincreasesbut alsodueto lesscornvective
lofting of emissiongo theuppertroposphereClearlythelocationof ozoneprecursoemissions
hasa majorinfluenceon their ozoneproductionefficiengy.
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Figurel: Simulatedncreasen tropospheriozonebetweenl990and2030dueto anthropogenitrace
gasemissiongrom Asia.



Impact of methane-derved water vapour on futur e middle-atmosphericclimate

The UM with parameterize@nd interactve CH4/H2O/H, and O3 chemistryis beingusedto
examinetheresponsef themiddleatmospher&o anincreasen its humidity causedy a possi-
ble futureincreasen CHy. The chemicalparameterizatioallows the middle-atmospheriel,O
changeto evolve naturallyfrom animposedchangen tropospheridCHy. First, a controlsim-
ulation of the present-dayatmospheres comparedwith a simulationof the year 2060 using
postulatedIPCC SRESB2) concentration®f all the importantlong-lived, radiatvely-actve
gases.Then, the particularcontritution of the CHg, andhenceH,0O, changeto the obsened
differenceis isolatedby comparingsimulationsof 2060including andexcludingthe projected
CH,4 change The CH4 andH>O profilesfrom the differentsimulationsareshovn in Figure?2.
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Figure2: Annual,tropicalmeanprofilesof CH4 andH,0 from the 1995and2060simulations.

Figure 3a shavs the annual-meartemperaturalifferencebetween2060 and 1995 dueto the
combinednfluenceof the changen all the radiatively-actve gases.Thereis a generalcooling
of the 2060 middle atmospheravhich peaksat around5 K throughoutthe upperstratosphere
andmesosphereThis nettcoolingis duemainly to theincreasedC O, in 2060;the contritution
of theincrease,0 to the temperaturalifferenceis indicatedby Figure 3b. Over mostof the
middle atmospherethe H>O is responsibldor a cooling of between0.4 and0.6 K or around
10%of thetotal temperaturehangebetweerl995and2060.
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Figure3: (a) Annual,zonal-meanemperaturehanggK) betweenl995and2060whenall radiatively-
active gasesreadjustedn line with IPCCscenaricSRESB2; (b) Individual contritution of theCH4/H,0
adjustmento thetotal differenceseenin (a). The shadingindicateswherethe temperaturaifferenceis
not statisticallysignificant.



