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Abstract Methods.
The Brewer-Dobson Circulation (BDC) plays a major role in the stratospheric dynamics in terms of tracer transport through the mean - WACCM (Whole Atrr.losphelre.Co.mmunlty Climate M.odel versmnl 4 GaI’CI? et al., J. Atmos. SCI"2017).
residual meridional advection and the isentropic two-way mixing. The climatological BDC in the Whole Atmosphere Community | |- BASCOE CTM (Belgian Assimilation System tor Chemical Observation Chemistry-Transport Model, Chabrillat et al., ACF 2018)
Climate Model (WACCM) is separated in those components and evaluated through a comparison with a chemical reanalysis of Aura -Driven ERA-Interim, MERRA2, MERRA, JRA-35 (Fujiwara et al., ACF, 2017)
MLS (BRAM2) and with a chemistry-transport model driven by four modern reanalyses (ERA-Interim, JRA-55, MERRA and . BRAM2 (BASCOE Reanalysis of AURA MLS release 2, driven by ERA-interim) (Errera et al., ACP, 2019): A44F-07 Thursday,
MERRAZ2), using the Transformed Eulerian Mean (TEM) analysis of the long-lived tracer N20 and focusing on the vertical residual 12 December 2019, 17:30 - 17:45.
advection and the horizontal two-way mixing terms. . TEM analysis (Abalos et al., J. Atmos. Sci.,2017) X = N>0 A, - € = residual
In the wintertime Southern polar region the horizontal mixing term in WACCM shows near-zero values, while all the reanalyses show _ — — _
strong negative contributions. This disagreement is likely due to the different representation of the polar transport barrier, that affects f — A-y + M}, + AE + ME + (P — L) + €
the mixing inside the polar vortex. In this region the reanalyses are characterized by large uncertainties of the TEM analysis, i.e. the
residual term of the budget is quite large (the N20O TEM budget is not fully closed). In the wintertime Northern polar latitudes M (JJA)
WACCM shows smaller values of the horizontal mixing term compared to the reanalyses, which show lower uncertainties of the TEM 1 . y — . Figure 3. M, (left),
budget. The agreement is improved in the middle and low latitudes, especially in the Northern Hemisphere: the differences are — : AN d A;(middle) and
smaller and the residual term is lower compared to the polar latitudes. § 5: / residual term (right)
The inter-annual variability of the horizontal mixing term is large in the Southern polar latitudes during austral fall and in the Northern 2 : i = 15 ;é,ggi\zeg&()pgzlsay,
polar latitudes during boreal winter. WACCM g 15p f/fﬁ, i 5 row: WACCM,
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9 Monthly ' Wintertime NH: smaller values of M, in WACCM compared to the reanalyses (Fig. 4ij).
% ;nnenaunal Wintertime Antarctic regions: M, largely negative in the reanalyses and near-zero in
- cycle of M, WACCM (likely due to different polar jet which affects mixing) (Fig. 3, Fig. 4a,d). The
(top) and reanalyses also show large residual term (sub-scale mixing): TEM analysis less robust
A; (bottom) (Fig. 3f, Fig. 4f).
_at 15 hPa Middle and the tropical latitudes: TEM budget is well-closed; differences are smaller
:nt't Ssvera' with respect to the polar regions for M, and A, (Fig. 4b,c,d,g,h,i).
> :alntése WACCM ref-cl  — ERAI =—as BRAM2 . Polar latitudes: inter-annual variability of M, is the largest: related in the SH to vortex
T;; MERRA — MERRA2 ~ — JRASS breakup during fall, while in the NH to the more variable Arctic polar vortex (Fig. 5).
N Future research:
Figure 5. Monthly standard deviation of M, at 1) additional reanalysis products as well as free running CCMs and CTMs.
15 hPa in the Northern (right) and Southern polar 2) Further study the multi-decadal variations of the BDC as depicted in this study,
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regions (left). including impact of the QBO.
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