
Response to Editor 
 
We thank the editor for taking the time to review our manuscript. Please, find below               
your comments and our answers, the latter highlighted in red. Further below, you will              
find the remaining comments (CX) and our answers (AX) to Referees 1 and 2 which               
were not addressed in full before your first decision. Lastly, the revised manuscript             
with track changes highlighted can be found after the Referees responses. 
 
 
The authors find an increase in Tmax-P coupling based on alpha (section 3). How              
much (if anything at all) of this increases can be explained by an increase in               
temperature alone?  
 
This is a very good point, which we had overlooked. We replicated Figure 1b for               
average MED P ranked descendingly (as a proxy of increased dryness) and found             
that the alpha trend is positive and statistically significant (see Figure R_1 below).             
Moreover, the correlation between the alpha values in Figure 1b and Figure R_1 is              
positive and statistically significant (rho=0.56, p-value<0.01). However, at this stage          
is difficult to discern between Tmax and P roles in driving the JJA alpha trend, since                
they may have a compound (Tmax and P) or a univariate (Tmax or P) effect on                
alpha. We will therefore keep this investigation for a further work, but added Figure              
R_1 in the Supplementary Material and mentioned what has been said above in             
Section 5 of the revised paper. 
 
 

 
Figure R_1 - As Figure 1b but for average P ranked descendingly. 
 
 
I would like to see a bit more discussion on this, in particular because you relate                
these finding to Zscheischler & Seneviratne (2017) in L 204. However, Zscheischler            
& Seneviratne found an increase in summer T-P coupling in CMIP5 after subtracting             



long-term trends. Hence, here the projected increase in coupling comes in addition            
to long-term climate change. Is your approach able to detect changes in coupling in              
a non-stationary climate? 
 
We expanded the discussion following your first comment and now specify in the text              
that Zscheischler & Seneviratne (2017) find increased coupling without long-term          
trends, contrary to our analysis which is on raw data. Strictly speaking, our method is               
applicable to ergodic systems. In practice, it may be successfully applied to weakly             
non-stationary systems, as long as the non-stationarity is not so strong as to             
preclude the occurrence of recurrences of the system to previously visited states.            
From previous work by some of the authors (e.g. Rodrigues et al., 2018), we find that                
the historical climate fulfills the latter requirement. 
 
 
Reference 
Rodrigues, D., M. C. Alvarez-Castro, G. Messori, P. Yiou, Y. Robin, and D. Faranda,              
2018. Dynamical Properties of the North Atlantic Atmospheric Circulation in the Past            
150 Years in CMIP5 Models and the 20CRv2c Reanalysis. J. Climate, 31,            
6097–6111  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Remaining responses to Referee 1 
 
We thank the referee for taking the time to review our manuscript. Please, find below               
your remaining comments (CX) and our answers (AX), the latter highlighted in red. 
 
 
C23: L160, I understand that hot-dry and cold-wet events are defined based on             
positive/negative anomalies from the seasonal average. Would the main conclusions be           
similar if using larger anomalies to define, hot/cold and wet/dry conditions? For example, one              
could use +/-2 standard deviations from 0 to define larger anomalies.  
 
A23: Thank you for the comment. We re-computed Figure 4 by using anomalies > 90th and                
anomalies < 10th quantiles (Figure R_2). The results are in general agreement with Figure 4,               
except that in JJA the positive SLP anomalies are less in number. We mentioned this finding                
in the revised paper (Section 4.2) and added Figure R_2 in the Supplementary Material. 
 

 
Figure R_2 - As Figure 4 in the main text but for anomalies > 90th and < 10th quantile. 
 



C27: Section 4.4, It is a bit difficult to read the values in fig. 6 given that the palette has                    
continuous values. Aren't these values depending on the percentiles (here 90th) used to             
define the CDE events? Therefore, the reader should be helped to interpret these numbers.              
They should be compared to what expected under a certain null hypothesis. For example,              
one could easily compute the probability of getting concurrent CDE and hot&dry days             
assuming that the CDE events are randomly distributed during the year (if this is a               
reasonable assumption).  
 
A27: Thanks for your comment. We amended all the colorbars in all maps from continuous               
to discrete (see also A5 Referee 2). We also performed a statistical significance test for               
Figures 6, S15-S16 under the null hypothesis that the observed percentage (%) of             
agreement between compound events and CDEs is due to chance. To compute significance,             
we followed these steps: i) create n=1,000 datasets of random dates, with the same number               
of elements in each dataset as we have for the CDEs; ii) compute the % of agreement                 
between compound events and the random dates for each iteration of the dataset and              
grid-point; iii) pool together all the random % values and compute the 1st and 99th quantiles                
for each grid-point; iv) check whether the observed % values fall outside these quantile              
values, and if this is the case consider the % values statistically significant at the 1% level                 
(p-value <0.01). Since we obtain the vast majority of % as statistically significant, in the               
updated Figures 6, S15-S16 we show stippling for non-significant values. We described this             
statistical test in Section 2.3 of the revised paper and updated Figures 6, S15-S16 with new                
colorbars and stippling.  
 
C29: L190, Do you think that re-computing the trends in the two metrics obtained based on                
maps of (1) land surface only and of (2) sea surface only could somehow allow for                
speculating more safely about this? Or, more in general, could this allow for disentangling a               
higher signal of the increasing coupling on land?  
 
A29: Yes, computing the dynamical systems metrics based on land-surface only (and/or            
sea-surface only) data may help in providing an improved understanding of the physical             
processes at play during summer. Temperature-precipitation coupling may change         
significantly between land and sea, due to the very different thermal inertiae of the              
underlying surfaces, and the fact that in the former many components of the earth’s surface               
affect the coupling (e.g. vegetation, orography, built environment and freshwater systems),           
whereas in the latter the Clausius-Clapeyron relation is followed with no (or little)             
disturbances. As suggested, we computed Figure 1 for land- and sea-only (Figure R_3) and              
found that JJA alpha trends are positive and significant for both land- and sea-only data, with                
the latter showing lower values compared to the former. The same trends are found for               
co-persistence over land, however co-persistence over the sea does not show statistical            
significance. We described these new findings in the revised paper (Section 3) and added              
Figure R_3 in the Supplementary Material. 
 
 



 
Figure R_3 - As Figure 1 but for ERA5 grid-points over (a)-(d) land- and (e)-(h) sea-only. 
 
 
 
 
 
 
 
 
 
 
 
 
 



Remaining response to Referee 2 
 
We thank the referee for taking the time to review our manuscript. Please, find below               
your remaining comment (CX) and our answer (AX), the latter highlighted in red. 
 
 
C5: 3) Please use colorbars with discrete colors for all map figures. For example, when I am                 
interested in the SLP anomaly over Italy in Figure 4a it is very difficult to link the discrete                  
colors on the map to the continuous colors in the colorbar.  
 
A5: Thank you for your comment. We amended all the maps in the main text and                
Supplementary Material with discrete colorbars and also adjusted the colobars’ limits to            
improve the comparison between the three reanalysis products (see also A6 of Referee 3). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 





 
 
 
 
 
 
 
 
 
 
 
 









 
 
 
 
 
 
 
 
 
 
 
 





























 
 
 
 
 
 
 
 
 
 
 
 


