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Comments from referee RC2 and author’s response

Main points

- The relationship between ensemble mean changes in extreme indicators in terms of
global mean temperature change may partly been due to changes in the ensemble
itself as not all of the simulation reach the same level of warming. It is possible to
illustrate this by showing the number of data points in the individual samples as a
histogram to the x-axis of the plots?
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This is certainly possible, but it would also require to extend Figures 3, 4, 7 and 8 by
an additional row and make them thus less readable. We now provide a separate plot
in the appendix (also attached below) showing the number of models in the ensemble,
which can then be compared to any of the scaling plots shown in the paper or in the
atlas, as the number of models used for each of the plots is independent from both the
region and the index (apart from P-E, see Table 1) and only depends on the chosen
length of the scenario period (1861-2099 vs. 1861-2299) and whether we use all runs
or only r1i1p1.

Minor points

- It is quite relevant that the data is not only visualized but also available for download.
That seems to be the case as mentioned only at the end of the manuscript. It should
be highlighted earlier in the text. The data associated with the ensemble plots should
also contain the information about each individual model run.

It is indeed possible to download the data associated with each plot. We added a short
note in section 2.4.1. However, the down-loadable files only contain the information
required for drawing the actual plot, i.e., they only contain the ensemble mean, min
and max in case of scaling plots. We think that this is sufficient for most of the users
of the atlas. An extension of the atlas to also provide the raw data associated with
each plot, i.e. for each single model, lies beyond the current capabilities of the plotting
framework that we have used.

- P2, L21: "the probability of exceeding a given temperature threshold" instead of "ex-
ceedance of a given temperature threshold"

Changed.

- P5, L1: "Derivation of the relationship between changes in regional climate indices
and global mean temperature" instead of "Derivation of regional global temperature
dependency relationships"?
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We agree that this is more clear. Changed.

- P5, L5: Throughout the manuscript "predict" or "prediction" should be replaced by
"project" or "projection".

Changed (found only one occurrence).

- P5, L13: Throughout the manuscript "global temperature" should be replaced by
"global mean temperature" and "dependency relationship" could be replaced by "(func-
tional) relationship". In this case I would suggest to write "To test the significance of the
relationship between global mean temperature change and the regionally averaged..."

Although this wording is a bit heavy, we agree that it may be clearer to use the term
"global mean temperature" and now use it throughout the revised manuscript. However,
we decided to keep "dependency relationship", because the term "functional relation-
ship" is too general and we want to stress that there is a dependency between global
mean temperature and the regional mean indices.

- P5, L16: I think it is more precise to say "The number of models for which the slope
of the regression line is significantly different from zero..."

Changed.

- P5, L19-21: I do not think that this is true. A scaling coefficient that is significantly
different from zero does not imply that the relationship can really be explained by a
linear model. That is an assumption made when fitting the data. The approach only
tests whether the scaling coefficient is significantly different from zero assuming that
the data follow the underlying linear model.

We have thoroughly discussed this point at time of writing, and included a statement
in lines 20-22 to clarify it: "though it does not guarantee superiority of the linear model
over other, higher-order polynomials". This makes clear that the linear model is not
essentially the "best" model to explain the relationship, which is also not the purpose
of the statistical test that we apply.
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- P5, L22: Are the decadal averages not actually calculated to allow for the averaging?

We apply decadal averaging as we are interested in the longer-term signal and not the
shorter-term fluctuations in the response of the indices. If the reviewer refers to spatial
averaging, we note that this would also be possible with un-filtered data, so this is not
the primary reason why we apply the running mean.

- P7, L5: I would suggest do name it "Functional form of the relationship" (see comment
above)

We now write "Functional form of the dependency relationships".

- P7, L9: I think it is "to" instead of "than".

Changed.

- P7, L10-11: "Moreover, the relationship of these indices involves the least uncertain-
ties..." How is that measured?

Measured by the ensemble spread. Changed.

- P7, L15-16: Similarly, "The largest departures from the identity line..." How is that
measured?

Simply the departures of the ensemble mean from the identity line (also shown in the
plot) - this should be trivial.

- P7, L18: "The ensemble mean changes... still show a significant linear scaling...".
How is that tested? In the method section that is only described for individual runs
while the entire ensemble has a more complex structure where e.g. results from dif-
ferent scenarios but one climate models cannot be considered as independent. Even
if it is tested in this simple way it should be described in the method section and the
limitations should be mentioned.

It is not tested here, we just wanted to describe that the linear relationship is visually
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apparent. Replaced "significant" by "distinct".

- P7, L27: Delete "in".

OK

P7, L29-30: How is that derived? It should be explained as it seems to be part of the
plot shown in Figure 2.

The CO2 targets were derived in S16. Added reference.

- P8, L13-14: This description should be moved to section 2.3. Is the test only ap-
plied to individual scenarios, i.e. a sample where containing one element per climate
model, or also across the four scenarios, i.e. a larger sample with up to four data
point per model? In the latter case the elements of the sample cannot be considered
independent. How is that addressed?

This test is only applied to individual scenarios. Moved to section 2.3.

- P8, L31: Change "an" to "one".

Changed.

- P3, Figure 1: The Caption should include the definition of TXx.

Added.

- P16, Figure 2: Could the different uncertainty ranges be shown in transparent colors
that one of them does not hide the other one? Would be nice to add a histogram to
illustrate the number of data points behind the lines (see first comment). It has to be
explained how the CO2 budgets are derived. That should be described in the main
text. In the caption the term "CO2 emissions" should be adjusted. It is not precise
enough.

The uncertainty ranges are actually drawn in transparent colors (also in the online
atlas). The light gray uncertainty band is either identical to the dark one or slightly
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larger. I experimented with different colors but then there is too little focus on the
colored lines depicting the scenario ensemble means.

We made the legend entry more precise by changing it to "Cumulative total CO2 emis-
sions from 1870 (GtC) based on S16 and IPCC AR5 SPM figure 10". This change will
be implemented in the public version of the atlas once the manuscript gets accepted.

- P17, Figure 3: The caption should include a reference to Table 2 where the indices
are described. Why does the shaded area extent beyond the line of the ensemble
mean?

Added. The shaded area extends beyond the line of the ensemble mean, as the data
points on this line correspond to the ensemble mean of both ∆Ireg and ∆Tglob, while
∆Tglob of the uncertainty range (gray shading) corresponds to the global mean tem-
perature based on individual model simulations. This also explains why the ensemble
mean can in some situations also appear outside the ensemble spread (e.g. ∆P − E
in EAS, Figure 8).

- P20, Figure 5: The caption should also say that the central line of the box plot is
represents the median.

Added.

- P22, Figure 7: Could the different uncertainty ranges be shown in transparent colors?
Here, it would also be good to add the information about the number of data points (or
models) included in the samples to get a better idea whether non-linearities in mean
response could also be due to changes in the underlying samples.

The uncertainty ranges are already shown in transparent colors. The uncertainty range
based on the r1i1p1 ensemble is (of course) the same or smaller than the range based
on all members. We have added a separate Figure to the appendix showing the num-
ber of data points for both all ensemble members available and r1i1p1 only (see main
point).
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- P23, Figure 8: Why does the shaded area extent beyond the line of the ensemble
mean?

See above.

Author’s changes

Please find attached a marked-up version of the manuscript with all changes high-
lighted.

Please also note the supplement to this comment:
https://www.geosci-model-dev-discuss.net/gmd-2017-33/gmd-2017-33-AC2-
supplement.pdf

Interactive comment on Geosci. Model Dev. Discuss., https://doi.org/10.5194/gmd-2017-33,
2017.
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