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This paper investigates the statistical temperature feature in the middle atmosphere with
respect to the Madden-Julian Oscillation, considering the interconnections of seasonal
variation, the QBO, and SSW based on the analysis of the satellite observation. The
authors suggested that the middle atmospheric temperature response to the MJO under
different atmosphere conditions manifests an interhemispheric coupling with a “five-zone”
pattern. The comprehensive comparisons show that this temperature response to the MJO
agrees with those suggested by previous works. The result may benefit the models'
coupling process within the intra-seasonal timescale. The issue addressed in this study is
well within the journal's scope. However, the analysis and discussions presented in this
study lack robust logic and verification. I would suggest major revisions before it is
accepted for publication.

 

Major comments:

At a fundamental level, the analysis results in this article are consistent with the
findings of previous studies, but the new findings are unclear. In my opinion, the
results obtained from the analysis in this paper may be different from the existing
studies about the MJO impact under different phases of the QBO, but an in-depth
analysis of the reasons is missing, and only a simple discussion of the possibilities is
given. There needs to be more, an in-depth discussion and analysis are necessary.
When analyzing the boreal winter response of atmospheric temperature to the MJO, the
authors do not differentiate the effect of whether or not SSW events were included in
the results. In particular, the authors recognize that the strong perturbation caused by
SSWs cannot be effectively disentangled from the weak perturbation caused by the MJO
itself. Thus, the MJO effect on atmospheric temperature during the boreal winter in this



paper is of limited importance for related studies.
It has been shown in previous studies that it takes some time for the MJO to affect the
polar stratosphere via planetary waves, but the analysis presented in this paper is
based on a synthetic analysis with no time delay. The results obtained may, therefore,
not capture true MJO effects. The temperature response seen in phase 5 is a
superposition of delayed phase 2 and phase 4 effects. Therefore, it may be possible to
make the results more convincing if the results of different statistical approaches could
be demonstrated.
The structure of this paper consists primarily of the analysis of the MJO composite
under different atmospheric conditions and a detailed comparison to the results of
previous studies. As such, this paper appears to be a mixture of a simple statistical
analysis of the data and a review of MJO effects on the middle and upper atmosphere
rather than a research paper addressing a specific scientific question. To give the
reader a better understanding of the main content of this article, I would suggest that
the article should be revised, the logic of the article should be rearranged, and the
focus of the article should be emphasized on the new findings.
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