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This is an interesting work investigating the reasons for which modelled ozone and
water vapour in the lower stratosphere may depend on transport properties. The paper
could, however, be improved on a number of aspects.

A general remark is that the manuscript contains a number of repetitions or meanders
in the discussion. It would improve significantly by removing these meanders and would
be more compact and readable as well.

The fact that ozone, being a quasi-passive tracer in the lower stratosphere, is sensitive
to initial conditions is not by itself a great result and | would not even mention it in the
conclusions. The truly interesting results are about the explanation of the differences
between kinematic and diabatic vertical advection, although the authors could have
dwelt deeper in this direction.
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More specific comments are listed below. There are all minor except the last one

p.22556, I.1: The reference to Legras et al. 2003 should be replaced by James and
Legras (2009).

p.22557: It would be useful to explain what is the frequency of wind fields and heating
rates. Numerous authors have reported a dependence of dispersion on the sampling
frequency of velocity fields (e.g., Stohl et al., 2005; Bregman et al., 2006; Pawson et al.,
2007; Pisso et al., 2010).

p.22558-22559: Although the emphasis is only on the sensitivity to transport, it would
be useful to asses the similarities or discrepancies of stratospheric ozone and water
vapour in the ERA-Interim with respect to observations.

p.22560, 2.4: HALOE has been mentioned already in section 2.3 and the acronym
should be defined there.

p.22563, 3.1:"address the question whether the differences between model prediction
can be attributed to any of these subsets" The answer to this question is already pro-
vided by the last sentence before 3.1. Please rewrite and reorder so that the conclusion
does not appear before the discussion.

P.22566: Figs.6 and 7 convey the same information. Choose one and eliminate the
other.

p.22567: "for ERA-Interim kinematic and diabatic trajectories the typical pathways and
times to rise into the stratosphere are very similar". Fig.5 does not really suggest that
or in a very crude sense. | prefer the explanation mentioned in the last sentence of the
same paragraph.

p.22569: | disagree here with the discussion about the mean descent. It is well known
that the mean vertical transport is diagnosed by the mean residual velocity and not
by the mean vertical motion on pressure surfaces (see Andrews et al., 1987; Randel
et al., 2007). These two quantities can even be of opposite sign and it might be the
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case here. This section needs to be reworked or cancelled.

References

Andrews, D. G., Holton, J. R., and Leovy, C. B.: Middle Atmosphere Dynamics, vol. 40 of
International Geophysics Series, Academic Press, San Diego, USA, 1987.

Bregman, B., Meijer, E., and Scheele, R.: Key aspects of stratospheric tracer modeling using
assimilated winds, Atmos. Chem. Phys., 6, 4529-4543, doi:10.5194/acp-6-4529-2006, 2006.
James, R. and Legras, B.: Mixing processes and exchanges in the tropical and the subtropical

UT/LS, Atmos. Chem. Phys., 9, 25-38, doi:10.5194/acp-9-25-2009, 2009. acroread report.pdf

Pawson, S., Stajner, I., Kawa, S. R., Hayashi, H., Tan, W., Nielsen, J. E., Zhu, Z., Chang, L.,
and Livesey, N. J.: Stratospheric transport using 6-h-averaged winds from a data assimilation
system, J. Geophys. Res., 112, D23 103, 2007.

Pisso, I., Marécal, V., Legras, B., and Berthet, G.: Sensitivity of ensemble Lagrangian recon-
structions to assimilated wind time step resolution, Atmos. Chem. Phys., 10, 3155-3162,
d0i:10.5194/acp-10-3155-2010, 2010.

Randel, W. J., Park, M., Wu, F., and Livesey, N.: A Large Annual Cycle in Ozone above the
Tropical Tropopause Linked to the Brewer Dobson Circulation, J. Atmos. Sci., 64, 4479-4488,
doi:10.1175/2007JAS2409.1, 2007.

Stohl, A., Forster, C., Frank, A., and Wotawa, G.: Technical note: The Lagrangian particle
dispersion model FLEXPART version 6.2, Atmos. Chem. Phys., 6, 2461-2474,d0i:10.5194/
acp-5-2461-2005, 2005.

Interactive comment on Atmos. Chem. Phys. Discuss., 10, 22553, 2010.

C10880

ACPD

10, C10878-C10880,
2010

Interactive
Comment

©)
®

BY


http://www.atmos-chem-phys-discuss.net
http://www.atmos-chem-phys-discuss.net/10/C10878/2010/acpd-10-C10878-2010-print.pdf
http://www.atmos-chem-phys-discuss.net/10/22553/2010/acpd-10-22553-2010-discussion.html
http://www.atmos-chem-phys-discuss.net/10/22553/2010/acpd-10-22553-2010.pdf
http://creativecommons.org/licenses/by/3.0/

