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The observations presented by Nielsen et al. are highly interesting, as they may be
evidence of convective moistening of the stratosphere. I have a few comments and
ideas that may be of interest to the authors. To me, the important question is not so
much whether such events may occasionally occur, but what their global mean impact
on the stratospheric water vapour budget may be. I agree with the authors that a global
’upscaling’ is highly uncertain, but it certainly remains the ultimate task. The main
argument of Fueglistaler et al. [2005] and Fueglistaler and Haynes [2005] is that not
only time-mean, but both seasonal and interannual variations of entry mixing ratios are
well explained by their calculations that do not include convective moistening; and thus
conclude that other processes (e.g. convective moistening) are probably of secondary
importance. Because of the non-linear temperature dependence of the water vapour
pressure, it is not so easy to get the correct variations (rather than just time-mean,
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where it is still possible that neglected processes simply mutually cancel) unless one
has identified the main driver of the variations. Therefore I would argue that other
processes are constrained to modify the entry mixing ratio budget by less than, say,
order 0.5ppmv. Finally, one would expect a strong (water) isotopic signature from such
convective injections into the stratosphere - perhaps this is something that could help
to constrain the contribution from direct convective injection?
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