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Dear Chaim,

The manuscript presents an interest results but I think that some important points are
still not clearly addressed in the manuscript. Please find below my comments and
questions regarding these aspects. I am sure addressing these points will help improve
the paper.

Kind regards,

Mohamadou
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Major points:

1. Among the climate models used here some have interactive QBO (WACCM,
HadGEM, . . .) and other have nudged QBO. This will lead to different modulations
of the water vapor entry (tape recorder). Therefore, it is important to remove the QBO
signal adequately in order to attribute properly the remaining variability to ENSO. How-
ever, this does not seem to be the case here or at least the description is not clear.
Therefore, I have these questions:

a. Is the QBO proxy used in the MLR for all analyses calculated using the each model
winds for the REF-C1 simulations?

b. Is the QBO proxy used in the MLR for all analyses coming from the observation
(Berlin QBO or NASA)?

c. Is the QBO proxy used in the MLR for all analyses a combination of both a) for
auto-generating QBO models and b) for nudged model?

If you have used the method a) or b) the results will seriously be questionable because
of the time of the QBO modulation in the models, which auto-generate the QBO is
different with the observed QBO signal,leading to bias results.

2. Regarding the Fig.1 where the non-linear response of water vapor induced by ENSO
is claimed, it would be very interesting to see the QBO nudged models like (EMAC)
regarding this non-linearity. Does ERA5 also show this non-linearity in Fig 1? The
QBO contributes the most in the entry of water vapor anomalies via its modulation of
the cold point temperature (Brinkop et al 2016; Diallo et al., 2018; Tao et al. 2019),
therefore, it’s important to handled it properly, which is seems to not be the case here.

3. It would be also very interesting show the tape recorder of each climate model
simulation compared to ERA5. According to Hardiman et al. 2017, Figure 8, the
HadGEM REF-C1 simulation compares very poorly with the SWOOSH observations,
therefore, it would be interesting to see these models performance of tape recorder.
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4. Thank you for adding the Tao et al, 2019 and Diallo et al 2018 into the discussion
regarding the different contribution and modulation of the stratospheric water vapor and
its entry by ENSO, QBO and seasonal cycle from observations (MLS, SWOOSH) and
reanalyses.
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