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1 Introduction
In recentyears the Unified Model (UM), the NWP
and climate prediction tool of the U.K. MetOffice,
hasundergonean ambitiousrejuvenation. The result,
the “New Dynamics”UM, avoids many commonap-
proximationsand compromises. It is the first non-
hydrostaticclimatemodel.
As asteptowardsturningthenew UM into afully cou-
pled global environmentmodel, the UCHEM project
aimsto addinteractive chemistryandaerosolmodules
to themodel. It is a joint projectinvolving theMetOf-
ficeandCambridgeandLeedsUniversities.At thestart
of theprojectis anassessmentof transporttimescales
in themodel.

2 Model characteristics
Version V5.3L38(HadGAM)
Vert coord. hybrid-height
Advection semi-Lagrangian
Model top 39km
Hori. res. 3.75o � 2 � 5o

Vert. res. 38 levels,7 above 20km
Timestep 30min
Ocean AMIPII SST

3 Model experiment
The model contains222Rn and 218Pb tracers. Rn is
emitteduniformly from non-frozenlandpointsandde-
cayswith ane-folding timeof 5.5days.Removal of Pb
is not included;henceRn + Pb is an inert tracerwith
aninvariantsourcetotalling10.9and4.1kg/yearin the
two hemispheres.The experimentspansa total of 15
years,encompassingtimescalesof (a)interhemispheric
exchange,and(b) stratosphericageof air. (c) Tracer
conservation will be considered.The classicalappli-
cation of Rn as a tracer for troposphericmixing has
beenconsideredin a precedingwork [Tan and John-
son, 2002]uponwhich this experimentis based.

4 Results
(a) Interhemispheric exchange
In an idealizedmodel the differencein tracerburden
betweenthetwo hemispheresis describedby
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with ∆B representingthe differencein burden,∆S the
differencein source,τ themixing timescaleandt time.
From fig. 1 we infer a mixing timescalefor tropo-
spherictransportof 0.7years.

parameter tau = 0.68
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Fig. 1: (solid) Differencein Rn + Pbbetweenthe two
hemispheres,in kg. (dashed)Least-squaresfit accord-
ing to Eq.1 with τ � 0 � 68years.

(b) Stratospheric age of air
Theconstantrateof surfaceemissionmeansthatRn +
Pb is a goodtracerfor ageof air with a tropospheric
mixing ratio increasingnearlylinearly with time. The
resultsaredisplayedin figures2 to 5.
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Fig. 2: Zonal meanageof air in yearsduring the last
yearof therun for FebruaryandNovember.

Mean age at 19 km for Oct/Nov
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Fig. 3: Zonal-meanageof air at 19 km, averagedover
OctoberandNovember, for thelast5 yearsof therun.

Fig. 4: Dots: Age of air inferredfrom CO2 measure-
ments[Boering et al., 1996]Lines: Variousmodelre-
sults.FromEluszkiewicz et al. [2000].
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Fig. 5: Zonal-meanageof air at (top) 21 km (bottom)
39km.

(c) Tracer conservation
Model lead+radon over total emitted radonq
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Fig. 6: Total Rn + Pb in themodel,over total emitted
Rn.

5 Summaryy Interhemisphericmixing timescale0.7years.Stratosphericmixing might leadto anunderestimationof this number.y Theage-of-airdiagnosticshows substantialsubsidenceover thewinter vortices,suggestingthatwith chemistrya realisticAntarcticozoneholewill form.y Age in thevorticesandnearthemodeltop is too large. This is dueto the low vertical resolutionandthepresenceof a strongspongelayer. Futureversions(L50 or
L60) will hopefullyfarebetter.y For tracerconservationapositive trendof about0.05%peryearis found.For aplannedcentury-scaleintegrationthis is apotentialcauseof concern.y Troposphericandstratosphericchemistriesarecomingsoon.
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