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As it is stated in Abstract, “This paper proposes a methodology to interpret hydrolog-
ical projections in a climate change context and to quantify model suitability as well
as their potential transposability in time.” A behavior of 20 hydrological models and
their ensemble was studied in contrasting meteorological conditions using Differential
Split Sample Test procedure. Conclusions about performance, robustness and tem-
poral transposability of individual models and their different combinations were drawn
from the analysis of the obtained results. The problem is very actual, important and
interesting. It is really important to prove that a hydrological model which has been cali-
brated using current meteorological forcings can (or cannot) be applied under changed
climatic conditions. An interesting approach is suggested, but many things need im-
provement or revision.
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1. Model performance is evaluated by NSEsqrt (calculated on root-squared trans-
formed streamflows) and systematic error PB. NSEsqrt evaluates how the model
can capture overall dynamics of streamflow, while PB evaluates volume error.
However, in the climate change context it is also important to know how a model
can reproduce the shape of river hydrographs, whether it is able to capture flood
peaks, low flows, timing, etc. These are more important than overall dynamics
in the climate change context. Low PB and high NSEsqrt values don’t guarantee
good reproduction of different compartments of hydrograph. The selection of cri-
teria for model evaluation should reflect the intended use of the model. Which
hydrological projections are you keeping in mind?

Besides that I am not sure that application of NSEsqrt for model evaluation is
much better than NSE (non-transformed). My own experience has shown that
since low-flow events have much more frequency than high peaks, the peaks
don’t prevent appropriate calibration and validation.

2. In Section 2.3. four samples of contracted climate conditions are presented.
Could you please provide mean hydrograph for each case to show how differ-
ent they are (annual discharge values given in Table 1 are useful, but not very
informative).

3. Section 3.1. Individual performance of each model is evaluated very formal.

First, it is known that in catchments with drier conditions (with lower streamflow
dynamics) NSE values are lower than in catchments with wet conditions (with
higher dynamics) due to smaller standard deviation of observations in the de-
nominator in Eq.2.

Second, the drier conditions the higher PB-values, because of lower observed
streamflow (which is in the denominator in Eq.3). This doesn’t mean that the
model performance is poor, absolute volume errors may be small and only relative
(divided by observed streamflow) errors become high.
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Thus, lower values of NSE and higher PB-values under dry conditions don’t in-
evitably mean worse model performance.

Third, analysis of the results is performed separately for NSE and PB (Table 3,
Figs. 5, 6, 7). However, high NSE doesn’t guarantee low PB and vice versa.
Thus, model M09 is the best in terms of NSE for DW→WC, however, its perfor-
mance cannot be classified as good if it has a high bias (PB-value isn’t provided).

Fourth, I think it is necessary to compare and analyze mean simulated hydro-
graphs. To evaluate the performance of the model it is necessary to reveal
whether the model is able to reproduce different compartments of hydrograph.

In general, I think that a multi-criterian evaluation of model performance should
be done to draw conclusions about applicability of any model for hydrological
projections.

I am not sure that application of ranks is justified. This is also rather formal (mod-
els with slightly different criteria values get different ranks, while their hydrographs
may be very similar).

It would be interesting to find some comments concerning the behavior of the
best and the worst models. What features make these models to be the best or
the worst?

4. Section 3.2. Analysis of the collective performance is also very formal. The above
comments are also related to this section. Besides that, I cannot understand the
value of CV. Why high CV-values are good, i.e. why a large scatter among the
models is good? I think the smaller the scatter the better.

5. In the climate context, one more test would be interesting. It is known that cal-
ibration can be more effective if it is performed on a variety of meteorological
conditions. So, it would be interesting to perform calibration on contrasting con-
ditions (by selection of several extreme years) and than to validate it as you do.
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