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The Role of Tropical Vertical Velocitiesin |
Determining Tracer Gradients in the Upper = | | ********************** i
Troposphere and Lower Stratosphere VALK

Model:
P. Braesicke!?, O. Morgenstern?, P. Telford"?, and J.A. Pyle!"? This study uses the UKCA model, the UK Chemistry and Aerosol Community Chemistry-

(1) _ ' _Cli ; ; ; ' Climate GCM. The GCM is the Met Office's Unified Model (UM) with 60 levels (L60)
NCAS-Chemistry-Climate, University of Camonage, Cambridge, UK extending from the surface to around 83km with N48 horizontal resolution (3.75°x2.5° Iin

(2) . . .
Centre for Atmospheric Science, UCam, Cambridge, UK longitude and latitude). The sensitivity runs are started 1% September after spinning up the
model for ten years with the analysis focusing on the July.
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Abstract:
Many chemistry-climate models (CCMs) have a tendency to overestimate Experiment:
ozone in the tropical upper troposphere and lower stratosphere (UT/LS). We specify a small "displacement” in the vertical departure point of tracer trajectories. For numerical
There are many possible reasons for this overestimation, including models' stability a small horizontal diffusion of vertical velocities in the form of a "moving" five-gridpoint average is
representation of the transition from the upward branch of the Hadley cell to applied before a vertical velocity offset is added in the region indicated by dashed lines (the dynamical
the rising branch of the Brewer-Dobson circulation. We analyse tropical model core is not directly affected, apart from possible feedbacks due to changing tracer concentrations).
vertical velocity profiles in the UT/LS region in idealised model sensitivity Case 1: the homogeneous offset results in additional downwelling in the model.

studies. We use the non-hydrostatic UK Chemistry and Aerosol community Case 2: the homogeneous offset results in additional upwelling in the model.

model (UKCA) and apply spatial “filtering” and a targeted addition of “ascent

velocities” (resulting in an offset in the departure point of the semi- JUL Ozone Difference (C2 — Ref.) [%] JUL Ozone Difference (CP — Ref.) [%]
Lagrangian trajectories) to the vertical velocities “seen” by the tracer
transport scheme. Tropical tracer gradients of ozone and vertical velocity
profiles will be analysed and their changes described. Results confirm that
part of the overestimation of UT/LS ozone can be explained by the
characteristics of the modelled vertical winds in this transition region. We

quantify the effect of changing tropical up- and downwelling on ozone in our E E
model. — =
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but not for all other months!
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