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Fig. 2 (page 5) in the supplement acpd-13-C13026-2014-supplement.pdf (answer to
anonymous Referee #1) is wrong. Hereby the correct one.
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Figure 2: Trend [% · year−1] map over North Africa (R1) and Arabian Peninsula (R2) for annual
cloud fraction (left plot), summer (mid) and winter (right) months. Average cloud fraction over
R1 and R2 ≈ 0.4 .

(JJA) and winter (DJF) months. Fig. 2 suggests a constant decreasing tendency of cloud fraction,
which is consistent with values of CF change derived by other instruments ([Stubenrauch et al.
2013, Fig. 3.11, p. 141]) for the same region. Looking at the breakups for JJA and DJF, cloud
fraction is not correlated with the seasonal Indian monsoon because its trends over R1 and R2
are commensurate and have equal sign, which wouldn’t be otherwise. This finding complies with
[Norris, 2001]. In addition, there are indications that high values of water vapor volume mixing
ratio (and not number density) are found over desert areas, where moist air is advected upward
in presence of biomass burning particles ([Kim et al., 2009]).

The question whether a change in cloud parameters (fraction, optical thickness and top
height) translates into a change in columnar water vapor (due to the assumption in the al-
gorithm of ghost column under the cloud) has been recently addressed by [du Piesanie et al.,
2013]. They show that water vapor columns derived from SCIAMACHY are influenced neither by
changes in cloud fraction nor in cloud optical thickness ([du Piesanie et al., 2013, Fig.4, p.2930]).
The dependence of H2O total column on changes in cloud top height has been explored for cases
with CF � 0.9 ([du Piesanie et al., 2013, Fig.5, p.2930]). Even for these very cloudy scenes, a
change in CTH of ≈450 m over 17 years can’t explain the decrease of ≈ -0.85 g/cm−2 above
Arabia for the same time span. This argument rules out algorithmic artifacts due to clouds and
points to a real process, that presumably takes place over the northern Indian Ocean.

In summary, the following changes are introduced in the manuscript:
(1) The mechanism of cloud feedbacks is rephrased in the introduction.
(2) In Sect. “Data and Methods” details are given about the determination of cloud fraction and
the accuracy of Eq. 1.
(3) In Sect. “Trend Model” the reduction of Eq. 1 in [Mieruch et al., 2008] to Eq. 3 of the
manuscript is made explicit.
(4) In Sect. “Data and Methods”, arguments for the merging of the time series will be given.
(5) Fig. 7 of the manuscript is replaced by Fig. 1.
(6) Fig. 2 will be added to Fig. 13 of the paper. The discussion about the semi-direct aerosol
effect will be expanded together with references. In the conclusions, the claim about the influence
of aerosols and water vapor on CTH trend will be relaxed.
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