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Thank you very much for your careful reading of our manuscript and very helpful com-
ments and suggestions. We apologize for our not so quick response due to the unusual
situation in our university affected by the Coronavirus epidemic and its prevention. In
the following authors’ response to the reviewers’ comments, we will italicize the com-
ments, and add our answers below. In the answers, page and line numbers and figure
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numbers are based on the previous manuscript uploaded as the discussion paper.

General comments: This study intends to link climate education with music education
through very interesting pedagogical approaches regarding climate. Therefore, it is
suitable for the special issue of this journal, Geoscience Communication. However,
it also has a couple of issues which need to be discussed and revised to be more
meaningful. These are some comments to consider when this article is revised.

Thank you very much for your interest in our study and your valuable comments. Our
response to your specific comments is as follows.

First of all, climate or seasonal changes are usually very closely related to an individ-
ual's emotions, life or culture, but many people do not feel it well or notice the con-
nection of them in everyday life. In this regard, this paper attempted to study various
scientific geographic characteristics related to climate in Japan and Europe including
Germany, to think about the feelings of climate at specific seasons, and to express
them with color or music, to appreciate and discuss them. Through this process, it is
thought that the influence of climate on human emotions and life can be well under-
stood. However, it may be necessary to clarify and distinguish whether changes in a
specific period noted in this paper are climate phenomena that can be explained as
characteristics of a longer period or meteorological phenomena caused by seasonal
variations.

In the activities referred to by this review article, we paid attention to some interesting
characteristics of the climatological mean seasonal cycles presented with the 30-year
mean values and their “standard variability”for that period, although some figures of
mean features including the variability for about 10 years are shown as for Germany
and Northern Europe (the climate normals of various meteorological elements provided
by the Japan Meteorological Agency are the 30-year means). In addition, in order to
illustrate the features of the day-to-day variation in the seasonal cycle, the time series
for some specific years were also shown (e.g., Figs. 12 and 17). Thus we will try to
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add a very short explanation of that in the text when Figs. 12 and 17 appear.

We would like to mention that magnitude of day-to-day variation of a meteorological el-
ement is also an important indicator of the “mean seasonal state”, although its extreme
values are sometimes associated with the climate change. Thus we also used the
day-to-day variations as a study material for understanding the detailed but important
“standard seasonal features” in various regions and seasons.

Second, meteorological variations and climate change have a major impact on people’s
lives. They can make psychological changes of people and it can change the way
people act. Therefore, the ability to be sensitive on climate change to detect or link
the change in life or society, is essential for a sustainable future. In terms of ESD
(education for sustainable development), it is important to understand the complexity
of climate itself. However, it is more important to address the complexity of climate
change issue, which is not clearly visible in this article.

| really agree your opinion. In the education on Climate Change including the Climate
Action in ESD, it is very important to understand how the climate has been changing,
how kind of regional climate response is likely to occur in the future, and how complex
the climate change issue is, and so on. However, the change in the future climate can
be detected not only by the deviation from the present one but also by the change in
the seasonal cycle pattern, i.e., changes in the seasonal maximum and minimum of
the “mean” meteorological elements, their maximum and minimum phases, duration of
their maximum and minimum phases, their “mean” day-to-day or year-to-year “variabil-
ity” in each season, and their combination of these elements. We could tentatively call
such changes the “distortion of the seasonal progression”. Especially in middle and
higher latitudes, the seasonal cycle of the climate system is clearly seen but shows
rather different features from region to region. Thus, in detecting how the climate has
been changing or understanding how it is likely to change in the future, it seems to be
an effective way to pay attention to the “distortion of the seasonal progression”. In or-
der to do so, understanding of the complexity of the climate itself including the detailed
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seasonal cycles differently from region to region would be necessary for that basis. If
the students understand such detailed seasonal cycles at least for a few regions more
deeply, they would be also able to feel more sensitively that the climate is somewhat
different from before, which would help for detecting the climate change also scientifi-
cally. This is another reason why we focus mainly on the detailed seasonal cycle itself
in our activity, as well as for providing the students’ opportunity for promoting the ESD
literacy.

The third is the pedagogical aspect for climate learning. Authors use various teaching
and learning methods including traditional lectures with explanations, graphs, tables,
etc., and more innovative methods with project-based learning including composition,
playing with instruments, expressions of feelings, explaining etc. The use of these var-
ious pedagogical approaches gives students a variety of approaches to climate topics.
Therefore, they can experience various aspects of this topic. Also in this process, not
only science and music, but also art, Japanese language, social studies, geography
learning are involved. Therefore, Fig. 1 of p 19 will need to be revised.

Thank you very much for your suggestions. We will revise Fig. 1 as follows.

Please also note the supplement to this comment:
https://gc.copernicus.org/preprints/gc-2020-18/gc-2020-18-AC3-supplement.pdf

Interactive comment on Geosci. Commun. Discuss., https://doi.org/10.5194/gc-2020-18, 2020.
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