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Reply to Reviewer 2

This article presents extensive work on comparing the performance of different datasets on the
closure degree of the water budget and demonstrates the acceleration in the hydrological cycle
over Czechia. Overall, the paper is well written and readable and provides direct evidence of the
performance on evaluation from different datasets. However, the title of the article could prob-
ably be rephrased, as it looks like a new method for demonstrating water cycle acceleration, but
the actual story of the article is more about comparing the performance of different datasets us-
ing a novel method. Here are several issues needed to be addressed or clarified, which are listed
as follows.

We thank the reviewer for their encouraging feedback and detailed comments. The empirical rank-
ing framework we propose is our original approach. However, the focus of our work is to assess
how different data sets portray different stories. While often there are similarities between data
sets specially at coarser scales, in reality, each data sets depicts a different scenario. We will change
the manuscript title from: ”Water Cycle Acceleration in Czechia: A Water Budget Approach”

To: ”Water Cycle Changes in Czechia: A Multi-Source Water Budget Perspective”

In the following, we provide detailed replies to all comments and discuss changes to the main manuscript.

Major comments:

Line 12: What does the median space pattern mean here? Why only mention spring and sum-
mer here?

To add further detail and clarity the text will be rephrased from: ”Interestingly, the most signif-
icant temporal changes in Czechia take place during spring, while median spatial patterns stem
from summer changes in the water cycle.”

To: ”Interestingly, the most significant temporal changes in Czechia occur during spring, while
the spatial pattern of the change in median values stems from summer changes in the water cy-
cle, which are the seasons within the months with statistically significant changes.”

Line 17-21: A more logical organization is needed, perhaps adding a sentence in front of “on the
one hand” to introduce the relationship between the water cycle and water fluxes you have cho-
sen here (precipitation, evapotranspiration. . . ). The information behind ”on the one hand” and
”on the other hand” are not parallel associations, and these two aspects are less relevant to the
focus of this article.

For clarity and brevity the text will be rephrased from: ”On the one hand, small changes in to-
tal precipitation suggest a shift in precipitation towards more intense and less frequent events [Tren-
berth, 2011]. On the other hand, it was hypothesized that an increased vertical gradient of atmo-
spheric water vapor would offset atmospheric wind convergence in the tropics making wet re-
gions wetter and dry regions drier [Held and Soden, 2006].”
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To: ”It was hypothesized that an increased vertical gradient of atmospheric water vapor would
offset atmospheric wind convergence in the tropics making wet regions wetter and dry regions
drier [Held and Soden, 2006].”

Line 36-43: The information in parentheses may be summarized in a supplementary table and
moved the table to supplementary materials for detailed clarification. In addition, please add the
datasets categories (which ones belong to satellites or ground-based measurements, or climate
models) in the table.

As suggested the information will be added as supplementary tables (Table S1, S2, S3, S4, and
S5) in a formatting compatible with revised Table 1.
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Table 1: Add the datasets categories (which ones belong to satellites or ground-based measure-
ments or climate models) in table 1.

Table 1 will be revised as follows:
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Line 173: Are there any supporting references to this similar approach? If yes, please provide
the citations.

To the best of our knowledge there are no references for a similar approach. This is our proposed
equation.

Line 180: It is okay to use the medians for excluding the outliers, but can you provide a supported
plot to show the distribution of values as supplementary material?

Instead of adding a supplementary figure, Figure 4 will be revised from a histogram to a box plot.
In the revised Figure 5 it can be seen that outliers are present only in the latter period (i.e., 1991-
2020).
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Figure 5. Box plots of spatial weighted average annual water fluxes over Czechia, where 𝑃 is precipitation,
𝐸 is evapotranspiration, 𝑄 is runoff, and 𝑃 − 𝐸 is precipitation minus evapotranspiration. Data are divided
into two 30-year periods: 1961-1990 (blue) and 1991-2020 (yellow). Note that outliers are present only in the
latter period (i.e., 1991-2020) as expected from the recorded severe drought of 2003.
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Line 196-197: The demonstration is on the edge, as it is not all time is overestimated and under-
estimated, only in some certain period.

It is true that overestimation or underestimation are not present at every single time step. The state-
ments referred to the overall discrepancies as quantified by the 1981-2020 average. The text will
be updated to reflect the revised evaluation values (see second major comment from Reviewer
1), also for clarity the text will be rephrased from: ”mHM has the highest correlation for runoff,
with R-squared circa 0.86 (Figure 2c), falling to the second highest for evapotranspiration (R-squared
0.7; Figure 2c). Interestingly, the values for the 30-year average in mHM underestimates runoff
(Figure 2c) but overestimates evapotranspiration (Figure 2b).”

To: ”mHM has the highest correlation for runoff, with R-squared circa 0.93 (Figure 2c).”

Figure 4: Can you use the line plot to show the trend as this is a time series for changes in hy-
drological variables, while a histogram may not be very straightforward?

The intent of the figure is to show the change between two climate normals, not the overall trend.
Thus, the figure will revised into a box plot not a line pot (Figure 5 above on reply to comment
”Line 180”).

Figure 7-9: When you discuss the spatial distributions in different parts of Czechia maybe just
focus on the one figure which is most representative as I see the spatial patterns are similar across
Figure 7-9 and moved the rest figures to supplementary materials.

Figure 7 (now Figure 8) will be kept in the main manuscript and Figures 8 and 9 will be in the
supplementary as Figure S3 and S4, respectively.

Minor comments:

Nine datasets? But in Table 1 there are ten datasets, right?

Nine data sets indeed. Table 1 will be revised and data type will be added (see major comment
on Table 1)

Figure 5: Is it possible to zoom in on the y-axis limit because the boxes in the second and third
rows are not clear?

The y-axis was modified as suggested:
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Figure 6. Box plot of spatial weighted average monthly water fluxes over Czechia, where 𝑃 is precipitation,
𝐸 is evapotranspiration, 𝑄 is runoff, and 𝑃 − 𝐸 is precipitation minus evapotranspiration. Data are divided
into two 30-year periods: 1961-1990 (blue) and 1991-2020 (yellow). Left column: TerraClimate (𝑃), Terr-
aClimate (𝐸), and TerraClimate (𝑄). Middle column: mHM(E-OBS) (𝑃), mHM (𝐸), and mHM (𝑄). Right
column: ERA5-Land (𝑃), ERA5-Land (𝐸), and ERA5-Land (𝑄).
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