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Dear Reviewer #1,
Many thanks for your thoughtful review of our manuscript. We highly appreciate your
efforts and your positive evaluation of our work.
We extracted the more general question from the first part of the review and will reply to
these first, followed by the reply to the “specific comments”.
General comments
There is a very large heterogeneity in how countries declare drought situations. Also, the
expectation on the impacts of climate change, has no relationship to how this is
considered in policies. However, there is some link to climate, respondents from nonEuropean countries see less need to increase regulation to prepare for climate change.
Dear Reviewer #1, many thanks for this general comment. Since our survey was on
European countries only we assume that you were pointing on non-EU (European Union)
members. A clear tendency towards this is not in our date nor seen during data analysis.
The expected need to regulate water distribution more with respect to climate change
might rather be influenced by the countries exposition to drought in the future and
drought management strategies actually implemented.

The results of the survey are very heterogeneous, due to different factors. First, that the
pedo-climate and socio-economic conditions of different countries are very different.
Second, droughts are never pan-European, they always affect different regions differently,
in this case, the Mediterranean was much less affected than Central, Northern and Eastern
Europe. I wonder also about the representativity of the survey, does it represent well all
relevant sectors in all countries?
Dear reviewer, many thanks for this comment. Indeed, pedo climate and socio-economic
factors different over the continent. These and the fact that droughts are never (as far as
we know) pan-European, could be approved by our findings. Our hazard analysis showed

that for 2018 and 2019 drought events, the centre of the drought was in central-northern
Europe, shifting towards eastern Europe in 2019. Furthermore, our portrayal of drought
impacts perceived by sector indicated national differences, which might be due to the
effects of the hazard and different underlying vulnerabilities.
As we indicated in the data section – line 167:” The survey targeted representatives of
water management organisations and water agencies of European countries, including nonEU countries. Survey respondents were selected by the national representatives aiming to
provide a balanced view of national opinions and drought management practices (or
actions), as well as local and regional knowledge within each country.” Furthermore we
picked up on the representativity issue in the discussion line 376 “Our pan-European
survey reflects the opinions of water professionals belonging to mostly the public sector
and publicly owned companies including non-EU countries. The perspectives of other
citizens, local stakeholders, private companies and NGOs might be less well represented.
Accordingly, sectoral and regional perceptions of drought risk might differ.” We hope that
this answers your question.

In general, the hazard severity perceived by the surveyed stakeholders corresponded well
with the hazard severity monitored by the EDO, which is good news. The discrepancies
can be due to sectorial differences, scale differences between impact indicator and
affected sector and also to the pertinence of a standardized index to represent potential
impacts.
Thank you for this comment. Indeed, we were also glad to see a coherence with the EDO
monitoring.. We will list potential causes for the differences still seen in a generic way. We
also explored potential causes in the discussion and gratefully added your thoughts to it:
“These discrepancies could be attributed to the low awareness of the stakeholders for the
drought conditions at a larger scale or the impact across different sectors, or the
discrepancy between impact indicator and affected sector. Alternatively, standardised
drought indices not effectively representing drought conditions everywhere may also
contribute to these discrepancies. In higher latitude countries, a strong negative rainfall
anomaly does not necessarily imply a deficit in water availability for e.g. plant water
uptake or public water supply as storages are usually replenished after the snow melt
period. (Cammalleri et al. 2016). As such, meteorological drought indices may not be
appropriate to predict impacts and consequences for management of hydrological or
agricultural (soil moisture) droughts.”

Concerning standardized indices, the article has a very good discussion on the topic, which
states that "drought indices may not be appropriate to predict impacts and consequences
for management of hydrological or agricultural (soil moisture) droughts". Later it says "an
effective implementation of macro-regional drought risk management requires a more
holistic interdisciplinary view".
Many thanks for this suggestion. In line 374 we added “Thus, drought cannot be declared
by a single index only, the entire water cycle has to be considered, since droughts in
different parts of the water cycle can lead to different impacts. Such a holistic view should
start with initial meteorological drought (e.g. lower than normal precipitation often
combined with higher than normal evaporation), causing a deficit in soil moisture, and if
sustained for a sufficient time, may manifest itself as a hydrological drought (i.e. a deficit
in streamflow and groundwater).

The situation of each country, in terms of drought management, depends on the impacts
and frequency of drought in this country. There is a strong memory effect too, so recent
droughts incentivize the development of measures.
Many thanks for your comment. Indeed, memory effects are postulated by various authors
and are supported by our findings. Nevertheless, we also suppose that engagement can
increase awareness, which can partly overcome the memory effect.
In page 13 there is a discussion on the effects and needs of an EU-level drought directive.
It is unclear if this discussion is derived from the survey, or it is the opinion of the
authors. This should be clarified.
Many thanks for your comment. We now clarified this in line 406: “A majority of the
survey participants and all national representatives agree that a pan-European drought
management approach would support national and cross-boundary drought preparedness
both now and in the future.”

Specific comments:
Maybe the data on the most important water resources by country can be organized in
more homogeneous and clear categories:
Figures 2b and 2c show that there is no data on the most important water resource in
Spain. This seems strange to me, as there are between 10 and 25 respondents in this
country. Then, I have seen in the text that "this question was adapted to national
specificities and resulted in #1 regulated surface water and #2 groundwater". It seems
to me that "regulated surface water" is mainly "Surface Water from Dams", so it could
go into this category. I think this can be improved for greater clarity.
In two countries, artificial groundwater recharge (Figure 2b) is the main source of
water, but the artificially recharged water comes from somewhere. Does it come from
the river? Does it come from water treatment plants? My question is, is artificial
groundwater recharge a water resource, or it is a method to distribute the resource?
Also, I don't understand why individual wells are not included in the same category as
groundwater.
So, it seems to me that:
The number of categories can be reduced (groundwater and individual wells).
The Spanish categories can be assigned to the same categories as the rest of Europe.
Clarify what "Artificial recharge" means in this context, because the water injected
must come from some other resource.

Many thanks for your specific comments.
The types of water usage were defined by the national representatives at the initial
phase of this survey. Even though the intention was to cover the major water usages in
Europe, each participant was also free to add additional sources. Summarising the
variety of uses was difficult. Since the respondents were asked to specifically reply to
the listed categories, we refrain from summarising these. To clarify this we added “The
participants were asked to rank a selection of water resources, but were also free to
add additional ones.” to chapter 3.2

Of course, defining the correct source is not an easy task. Especially with regard to
groundwater and individual wells the difference was groundwater usage by public water
supply (large scale) and water supply by individual wells. Hence, a strong message comes
with separating between the two.

Indeed, having no data for Spain, which seems strange at a first view. Unfortunately,
the questionnaire (which was translated to the national language by the national
representatives) was “adapted” to the national needs and it was formulated differently.
Even though we initially decided to have a uniform survey for all countries, this
happened. Since we noticed this after the finalisation of all questionnaires, there was
no chance to redo it. Reconsidering the Spanish case “regulated surface water" is
equivalent to the category "surface water from reservoirs”. Accordingly we have
followed the Reviewer's suggestion and have used the existing categories for the rest of
Europe to represent Spain's data. Please see the changes in Figure 2, as well as in the
text chapter 3.2: “In the case of Spain, the questionnaire was adapted to national
specificity and resulted in less water-usage categories; here “regulated surface water”
falls in the category “surface water from reservoirs”. Accordingly, water resources ranks
are #1 regulated surface water and #2 groundwater.”

The terminology of “artificial recharge”. As you correctly defined, the water must come
from somewhere, such as rivers, water transfers or treatment plants. In the survey, we
did not ask to specify the source of water for the artificial recharge and thus, we cannot
specify this term further.
To clarify these point we added “The participants were asked to rank a selection of water
resources, but were also free to add additional ones. The sources of “artificial recharge”
were not specified” to chapter 3.2.
Concerning the indices by country, the text says (Page 8, 243): "About 40% of all
participants did not have an operational drought definition in their municipality or
company, and a further 15% did not know whether there was one". I'm surprised by the
words "municipality" and "company". What kind of managers were these? Are these
workers from municipal water supply? What about water managers at the regional, basin
and national levels? They don't work for municipalities, nor companies, they work for
governmental institutions.
Many thanks for raising this question. As we stated in section two- data “National
representatives of each country were selected and assigned responsibility to translate,
distribute and evaluate the survey and all associated communication and feedback. The
survey targeted representatives of water management organisations and water agencies.
Survey respondents were selected by the national representatives aiming to provide a
balanced view of national opinions and drought management practices (or actions), as
well as local and regional knowledge within each country.” Accordingly, a general
differentiation between public and private water suppliers/ managers is difficult, since
water management is organised very differently, even within countries. E.g. for some
cases in Germany, “public companies” might be owned by the government or water is
managed at different governmental levels. In our survey, we also asked for the
location/spatial scale of the respondents work, as well as their position in and the role of
the company. Unfortunately, a generalisation of the over 700 replies was not possible. To
provide an impression of the respondents’ affiliation, a table showing number of
participants by affiliation and country is presented in Tab.S2 and referenced in the text
(Line 246). To clarify the issue of “municipality or company”, we changed this to “public

and private organisations”.

The results are very heterogeneous, due to a lot of reasons. I wonder if the results are
also different between countries due to biases in the different kinds of participants in each
country. Maybe in one country the respondents are more biased towards water managers,
in others toward water supply utilities, etc. I would like to see a table or chart that shows
the kinds of participants per country.
Dear reviewer #1, many thanks for your comment which follows up on the previous one.
Indeed, it is likely that the national perspective is dominated by respondent’s affiliation,
position and duties. For more detailed insights, we refer to Table S2. A statistical relation
between affiliation and “other” replies (such as drought management, or reason for a lack
of DRM) could not be found. These results are not shown here. To clarify this caveat we
revised this part of the text (line 380) as follows: “Our pan-European survey reflects the
opinions of water professionals belonging to mostly the public sector and publicly owned
companies. The perspectives of other citizens, local stakeholders, private companies and
NGOs were less well represented. Nevertheless, the fraction of respondents’-affiliation
differs among countries and can thus have had an influence of the herein generalised
portrayal of drought risk. A statistical relation between affiliation and “other” replies (such
as drought management, or reason for a lack of DRM) could not be found. Furthermore…”

The discussion in the last paragraph of page 11 and first paragraph of page 12 is very
good. Earlier in the article it is said that, in Spain, one of the countries which has a more
developed drought policy, each basin has defined its own drought and water scarcity
indices, which are defined according to local needs. I would like to know if this is the kind
of holistic approach the authors have in mind or if they are thinking on a different
approach. I think this is the conundrum to solve if we want to have an EU-scale drought
policy that makes sense and which the users trust. Maybe the authors could comment on
this. But I would understand if they want to be more diplomatic and want to avoid
comparing the policies of different countries.
Dear reviewer#1, as already introduced, you are here hitting a critical point that was
thoroughly discussed in our consortium. What we could conclude is that a “general
strategy” has to exist at a superior governmental level (for Europe, this should be the EU).
Specific plans, actions, probably even indicators, will have to be adapted to the regional
and maybe local needs. An idea that is similar to the Flood Risk Framework. Spain is a
good European example that has already implementing such practice for drought: general
boundaries for management and “freedom” of actions for the sub-national level. At the
moment, it is key to begin aligning approaches and implementing such a strategy! In the
long term, a supra national/ pan-European strategy from early on would ease things. But
if this is not possible (yet?), there is no reason a country, municipality or company cannot
implement drought management and risk plans at a lower decision unit.
To underline our statement we added “Accordingly, a pan- European approach should also
be tailor-made to be trusted by the users. Therefore specific indicators and actions can be
tailored to local situations and needs, but a general framework should be guiding the
application of these.” to the end of the discussion.

It must be made more clear if the discussion about an EU drought directive found in page
13 reflects the opinions of the survey respondents or the author's. For example, and this

is just an example, it is said "However, not all countries fully share this view", based on
what? How did the authors arrive to that conclusions. So, I'm not sure if this rather
interesting discussion belongs to this paper or to an opinion piece. Author's should edit
this section to make more clear on what basis they affirm what they affirm and how the
survey shaped these statements.
Many thanks for this comment. Indeed, this was not clear enough. “Countries” is changed
to “respondents of the survey”. (Line 423)
Technical corrections

Figure 2.a would be easier to read if it was in color, instead of grayscale.
Many thanks for pointing this out. We had figure 2a coloured in previous internal drafts,
but the number of colours used throughout the manuscript became too high and so we
decided to use grayscale for this figure. It is thus an easy to assess gradial scale now.
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