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Thank you for the opportunity to review the paper titled “Characterizing temporary hydrological
regimes at a European scale.” I think the topic of the paper is very interesting
and attempting to model stream connectivity is an important scientific question with an
immediate need for practical application.
There were several places in the text where additional justification is needed to support
the study findings, which I have outlined below. More substantive comments are listed
first and then editorial comments are listed after.
1) p. 4356, lines 15-16: Nice opening sentence.
2) p. 4358, line 25: Please define what you mean by “define distributions”? What
variable are you fitting distributions to? I think you just need a clarifying word or two
here that you mean rainfall data.
It will be clarified that rainfall is the most critical variable here, but (normal) distributions are also defined for potential E-T and temperature.
3) p. 4359, line 1: Please provide a brief justification or reference for why you used a
gamma distribution.
McSweeney, C.F.  2007. Daily Rainfall Variability at Point and Areal Scales: Evaluating Simulations of Present and Future Climate. PhD thesis, April 2007, CRU,  of East Anglia.  
The issue is also discussed in the Kirkby et al  2009 paper.
The gamma or log-normal distribution have appropriate extreme properties for present purposes, in giving no negative values, and having finite moments, as well as providing a good empirical fit.

4) p. 4359, line 14 and figure 1: You make the statement that the synthetic pattern
of climate reflects long-term observed data
This has not been fully tested for autocorrelation, but it is clear that there is reasonable correspondence since the simulated time series are drawn from distributions of the real data.
 but figure 1 appears to only show one
synthetic climate realization with no observed data. It is also very difficult from figure 1
to understand what is plotted here. Why was the graph plotted as lines and not points?
What are the variables shown on the x- and y-axes? From the units, it appears the yaxis
is temperature but what about the x-axis? Would plotting these variables as a time
series be an easier way to show this information? You could add observed averages
to then show that the realization reflects long-term patterns.
Figure 1 is not intended to demonstrate that there is good fit to long term time series, but to illustrate the wide variation from year to year in comparison with the mean monthly behaviour.  A line graph has been used to indicate the monthly sequence.  The value of this diagram is that it shows the seasonal switching between regimes in which precip is greater than or less that Pot E-T.
5) It appears that Table 1 and 2 (the site information) are not introduced before figure
1, where one of the sites is presented.
Most of the discussion of Table 1 comes later, where the table is placed in the text, but this could be changed if that is thought to be clearer.
6) Section 2.2: Could the flow chart in figure 2 be adequate enough to describe the
model without the detailed text in section 2.2? I understand the need to describe the
model but the text description is difficult to follow. Consider labeling parts of figure 2 and
cross-reference in the text so that the reader can follow the text along with the diagram.
I would also try to limit the text in section 2.2 to only describing the assumptions that
would have the largest effect on the conclusions. For example, it appears that the
assumption of a gamma distribution for rainfall is important to a number of processes
represented by the model.
This is a good idea that we will implement.
7) p. 4362, lines 2-3: What is the meaning of the phrase “without specific optimization
of parameters for each site.” Do you mean the model was applied without calibration?
A global calibration has been applied, and then the same parameters used for all sites.
8) p. 4363, lines 16-19: I am not sure that you can substantiate the claim that higher
values of m correspond to higher values of R. Could you point to the results which
show this (other than the 4 pairs of values in figure 4)? It appears figure 3 shows that
RMS is lowest when m is low relative to values of R.
This is a preliminary study and a proposal, and will need further calibration in due course.  This general relationship is also implicit in the general form of the equations and inherent model dynamics.
9) p. 4364, lines 4-7: From figure 4, I would not necessarily agree that the global
parameter set performs better or as good as the best at-site parameters for the Cal
Rodo and Algali sites. It is possible that I am misreading the results shown in figure
4. Please be consistent when using ‘Grouped’ in the explanation on the graphs and
“global best fit” in the explanation. The corresponding sentence in the text also adds to
the confusion.
Further explanation to clarify can be included here.  It is not our intention to claim that the global parameters perform better than individual calibrations, but that they perform well enough that they can be used as an exploratory basis for application to sites with only climate data.
10) Conclusions section: Please expand on the conclusions section. The abstract
emphasizes the connectivity results; however, the conclusions make no mention of
these results.
This could be clarified in both abstract and conclusions. Poor connectivity is seen as implicit in flows low enough to confine the flow of a natural river mainly to pools.
Editorial changes:
Abstract, lines 8-12: This sentence is a bit wordy. Consider breaking the sentence up.
agreed
p. 4357, line 4: “focussing”
agreed
p. 4357, line 20: the abbreviation CRU is presented without spelling out the abbreviation.
agreed
p. 4357, line 22: what is the meaning the letter ‘c’ in front of 200 km2
‘circa’, but can be expanded
p. 4357, line 28: make “Potential” lowercase
agreed
p. 4358, line 1: add the word “synthetic” between “50-year” and “period”
agreed
p. 4358, line 22: Can you provide a reference for the ERA-40 data?
Can do
p. 4358, line 25: add the word “monthly” between “50-year” and “time series”
agreed
p. 4359, line 17: spell out the first use of PESERA
agreed
p. 4360, line 8: “snow fall” should be one word; remove ‘.’ from middle of sentence
agreed
p. 4362, line 8: Italicize “m”
agreed
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Characterizing temporary hydrological regimes at the European scale M. J. Kirkby, F.
Gallart, T. R. Kjeldsen, B. J. Irvine, J. Froebrich, A. Lo Porto, and the MIRAGE team
This is a brilliant paper that opens the way for much thoughtful and insightful analyses
and predictions in the future, but I am afraid the authors are under-selling the importance
of this work.
I would prefer to have more data before over-selling!
Essentially the paper uses a simple water balance model that partitions the precipitation
into fast and slow runoff and of sufficient complexity to capture the climate and
landscape controls on this partitioning.
They use this model to derive (numerically) the monthly flow duration curves (thus
focusing on slow runoff) on a grid across the whole of Europe. In this way, they are
able to map the regional variations of certain quantiles of the flow duration curve that
are important for ecosystem health.
This leads to a classification system that opens that way to generating specific hypotheses
that can be tested using more detailed studies across a gradient (climatic,
geologic, human-impact etc.). I am really supportive of this kind of model-driven classification
studies – in fact this work encourages with my own efforts at developing a
classification of flow duration curves using a similar process-based model.
The model they use is fairly simple, but in my opinion is able to capture the first order
controls of climate and landscape properties. Clearly, the model may not be able
to capture the role of landscape factors especially at small spatial scales; however it
should be adequate for large scale (regional) studies such as the one presented here.
However, in spite of its relative simplicity, it is nevertheless a “rich” model in the sense
of allowing for vegetation cover and root biomass to evolve in response of the water balance
and this impact on the soil hydraulic properties; in this sense I recognize an early
version co-evolution model that is suitable for climate impact studies. In other words,
it is a model that is capable of providing more robust first order estimates of climate
change impacts than the more sophisticated but much less robust (highly uncertain)
earth system science models.
I therefore congratulate the authors for paving the way for sophisticated and thought
studies to be carried out in the future.
While I am very sympathetic towards publication of this paper in HESS, I have two
suggestions towards improved presentation of the paper.
(1) The presentation can be improved – much of the abstract and the bulk of the text
of the paper come across as rather cryptic. It could benefit from more detailed de-
scription that brings out the messages better. The importance of the paper for dealing
with change, and co-evolution of hydrologic and ecological and pedological systems
must not be under-sold. 
We will try to do this!
(2) Define monthly flow duration curves; I believe there is
a good mapping between the monthly flow duration curves and the “regime curve”
(mean monthly variation of runoff). 
(3) I agree with the focus on the monthly flow duration
curves, but perhaps the paper can refer to recent activity on explaining the physical
basis of the flow duration curves (Botter et al., 2009; and Muneepeerakul et al., 2011,
both in WRR).), and the work of Yokoo and Sivapalan (2011, HESSD) that shows the
connection between the slow part of the FDC and the regime curve.
Will do
We will also take note of comments made to Francesc Gallart, in particular to include reference to Botter, 2008.
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1 General comments
This manuscript deals about monthly duration curves constructed on the basis of European
climate data. The ultimate aim is to contribute to address the relative frequency
of ecologically critical low flow stages in temporary rivers.
The paper is placed in the context of predictions in ungauged basins – more specifically
in the framework of potential future shifts in climate and their implications on the
hydrological regime of river systems. Here, the authors have focused their attention on
flow flow characteristics in semi-arid catchments.
There is no doubt that this manuscript perfectly fits into the overall thematic framework
of HESS and it certainly is a very valuable contribution.
There are nonetheless a few minor issues that may need to be addressed before final
publication.
2 Overall context
The introduction of the manuscript only refers in the first paragraph to the overall context
in which this study was placed. Probably, it would be good to have some more
developments here on the original aim of the study (what would then also be a good
opportunity to further develop on the EU project MIRAGE), what is the so-called status
quo of science in this field (especially with respect to the numerous studies that
have been made in the context of PUB in the last years), what shortcomings have
been noticed in previous papers on certain approaches to overcome this status quo,
and in what respect this manuscript will provide new momentum to the assessment of
hydrological regimes in ungauged basins.
OK, but I thought that this might be taken for granted to some extent in the conext of this special issue
These paper-specific objectives could then again be discussed in the light of the results
obtained, as well as of existing literature (i.e. what new insights have been obtained
with respect to the initially described status quo).
This will, of course, be a good thing to do.
3 Methodology
While the methods themselves (as for the choice of the hydrological model, the use of
exceedance curves, etc.) are rather well developed, their initial choice could probably
have been a bit more discussed.
Will do
4 Manuscript
Section 2 is entitled ‘Model structure’ – but when referring to the sub-sections, this title
is somewhat misleading, since this section deals about much more than only the model
structure sensu stricto (the sub-sections deal a.o. about the construction of synthetic
climate time series, as well as exceedance curves and other indicator tools). Maybe
the manuscript could structured in a slightly different way here.
It would be good to have Figures cited in the text in a logical order – in its current
version, Figure 4 is cited before Figure 3.
This can be done – both the re-structuring and the figure order.
5 Literature
Pickup and Warner is cited in text as having been published in 1975, but in the reference
list it is stated as published in 1976.
Thank you - apologies
