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The authors have done an excellent job of discussing modal age, mean age, and age
spectrum in the context of evaluating transport pathways in CTMs and CCMs. They
highlight that just getting mean age correct "is necessary, but not sufficient”. They
discuss the importance of deriving an age spectra and point out that the "separation of
the mean and modal ages reflects the degree of horizontal mixing (recirculation)”. The
main point to take away for this work is the importance of diagnosing the tropical ascent
rate, tropical circulation, and vortex barrier strength [in models] in order to evaluate
processes that determine lower stratosphere polar composition. The authors clearly
showed this by using the GMI model with two very different age spectra. This work is
clearly written and should be published as is.

I have two minor comment that | hope the authors will follow up on.
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1) Early in the paper the author discuss the importance of getting total inorganic chlo-
rine correct (page 1099; discussion of the Waugh et al., 2007 paper and in the state-
ment on page 1109 that mentioned the "relevance of evaluating tropical transport pro-
cesses in models when polar behavior is the issue of interest". To this end, it would be
nice to show [in this paper or in later work] some comparison of total inorganic chlorine
abundances connected with these two GMI models simulations. One gets the sense
that the GMI-DAS better represents observed transport pathways (except for the "leaky
vortex"); does this model also better represent polar chemistry too? If not, why?

2) Is the main reason that the authors see more tropical recirculation in the GMI-DAS
simulation simply due to the DAS meteorological field having a implicit QBO forcing
where the GMI-CCM does not?
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