Responseto reviewer 2

We would like to thank reviewer 2 for a very thoughtful andadletd review. The review sug-

gests that our paper still fails to convince that the contidn of meridional transport to the tropical
seasonality of ozone is significant. The review also givesesbints on how to improve this point.
So we followed these recommendations which, to some deggeee with the recommendations
given by the reviewer 2. Thus, we significantly changed trercbf reasoning although the main
results and statements are the same. In particular, théspoiede by the reviewer 2 were taken
into the account in the following way (the referenced linethie revised manuscript are marked as
L XXX - YYY):

1. “Vertical velocity”

Yes, we agree that a quantitative understanding of the salisoof ozone in the TTL
strongly depends on the quality of the vertical velocitif$at is what we also strongly
emphasize in our paper where several scenarios of vertatity (diabatic with and with-
out mass correction from operational ECMWF analysis anthfERA-Interim) are used.
And indeed, the absolute values of in-mixing (Fig. 9) or a&f fhactional annual amplitude
AO3/(03) or of its phase significantly depend on the used vertical wiFige only robust
feature for all these scenarios is its seasonality with ésglvalues of (passive) ozone in
summer that, following CLaMS, is horizontally transporfesim the extratropical northern
hemisphere into the TTL and mainly driven by the Asian momnsaxaticyclone (see discus-
sionL 596-617.

Following the recommendation, we also included the refeerang et al., JGR, 2008 (see
L 580-583.

. “zonal modulation”

Following the idea described in the review, we included a figwre (Fig. 8) in the revised
version showing the ozone climatology at two SHADOZ statiduala Lumpur and Nairobi
which are located downwind (in the climatological sensahefAsian monsoon anticyclone.
The analysis of these two local climatologies supports aqyuraents although the signatures
of in-mixing in the model (decrease of the amplitude of thawat cycle with the distance
from the Asian monsoon anticyclone or the phase shift of #we maximum) are slightly
stronger than in the observations ($e492-521).

. "Vertical structure of the annual cycle”

Yes, we agree that the vertical structure of the annual daleed from CLaMS, mainly the
amplitude of the seasonal modulation is larger than the iamel derived from the SHADOZ
observations. On the other side the fast decrease of thatadgbf the fractional annual
cycle, AO3/(Os3) discussed in Randel et al., 2007, above 70 hPa is not as proedtuf ¢
(instead ofp) is used as the vertical axis (see Fig. 2 in the revised maipt)sc

Nevertheless, the qualitative decreasé\6f; /(O3) with altitude is reproduced by our sim-
ulations. However, the numerical values of the fractiomalual amplitudeAO3/(Os3) itself

or of its phase significantly depend on the used transpontesimewith vertical velocity and
mixing having the strongest influence. In the revised versiicour manuscript, we do both:
analyze the quality of our simulations in terms®®; /(O3) and discuss the possible reasons
for the diagnosed differences (Sed92-521 and L 612-61)7
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4. "meridional exchange”
Here, we also followed the recommendation and improveddh@fing points:

e improved figure 7 comparing MLS and CLaMS lat-lon climatoksgby averaging
CLaMS data in a way that mimics the MLS retrieval proceduee(s445-459.

e analyzed not only the Asian monsoon anticyclone but alscsthaller anticyclones
on the southern hemisphere (Bolivian high, Australian neon$ with respect to their
potential for in-mixing. Here, the reference Borchi et aCA 2005 was included (see
L 472-49).

e looked at the MLS data at higher and lower levels than 380 KeHihe analysis of
MLS at 420 K confirms the importance of the Asian monsoon gokime and shows
its dominance relative to other anticyclones. We mentiahési point in the revised
version (seé. 481-489).

¢ included the climatology of two SHADOZ station which areatitly influenced by the
Asian monsoon (see above).



