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EU Strategy for the Danube Region

The Danube Region represents one fifth of the European
Union’s total area and is home to more than 100 million
inhabitants. The region is comprised of 9 EU (Austria,
Bulgaria, Croatia, Czech Republic, Germany, Hungary,
Romania, Slovakia and Slovenia) and 3 accession coun-
tries (Bosnia and Herzegovina, Montenegro, Serbia) and
also involves 2 Non-EU countries (Moldova and
Ukraine). The states show significant regional disparities
in economic and social development. In order to increase
growth and strengthen cooperation at a macro-regional
level the European Union adopted the EU Strategy for the
Danube Region (EU SDR) in 2011 under the period of
the Hungarian EU Presidency. EU SDR is established
with eleven priority areas to harmonise development
policies connecting these 14 countries. Hungary commit-
ted itself to coordinate three from the eleven priority

Water is one of the most important
natural resources, basic elements of
the human life and its quality deter-
mines the quality of our life. Priority
Area 4 (PA4) of the EUSDR aiming
at to maintain and restore the quality
of waters, to ‘safeguard Europe’s
water resources’, furthermore to
assist in the implementation of the EU Water Framework
Directive (WFD) and the Urban Waste Water Treatment
Directive. EUSDR PA4 gives a hand, e.g. in the promo-
tion of measures addressing waste water treatment
measures in non-EU countries, the facilitation of sub-
basin activities or the improvement of fish migration.

To address the above mentioned environmental issues,
it is important to map available financial resources and
funds and to do so PA4 — together with other priority

The Environmental Risks Priority
Area (PA5) has three major objec-
tives to follow during its work in
close cooperation with the ICPDR
and shares the responsibility for the
realization of them. First, PA5 ad-
dresses the challenges of water scar-
city and droughts based on the 2013
update of the Danube Basin Analysis and the ongoing
work in the field of climate adaptation. Second, support
to implement Danube wide flood risk management plans

areas of the Danube Region Strategy: one with the Czech
Republic (PA2 - To encourage more sustainable energy)
one with Slovakia (PA4 - To restore and maintain the
quality of waters) and one with Romania (PA5 - To man-
age environmental risks). 2017 is the year of the Hungar-
ian Presidency of the EU Strategy for the Danube Region.
It is our pleasure to introduce you the current special
edition of the magazine, in which you can get a short
overview of the financing possibilities for water-related
projects in the Danube region, as well as you can get a
view on the ongoing capitalisation process, initiated un-
der the Danube Transnational Programme and gives spe-
cifics about the concerned project, too. As an important
element of our task, the issue will also highlight areas
where transboundary cooperation is a great potential—
since being the core element of the EUSDR.

Managing water quality

areas — organises stakeholder networking conferences and
seminars, where actual open funds are introduced.

The water quality priority area (EUSDR PA4) success-
fully cooperate with relevant institutions as well as interna-
tional organisations among others with the International
Commission for the Protection of the Danube River
(ICPDR) or the Sava Commission, assists in the process of
alignment of funding, facilitates project proposal develop-
ments and project implementation as well as gives plat-
form to create networking opportunities towards setting up
project consortiums. It is also vital to us to reveal profes-
sional areas where further actions are needed. We are aim-
ing at to introduce those topics to the wider public and to
call the attention to the need of future collaborations.

Balazs Horvath
PA4 — Hungarian priority area coordinator
Email: horvath.balazs@ovf.hu

Managing environmental risks

— under the Floods Directive — to reduce flood risks sig-
nificantly by 2021. Third, it works to update the acci-
dental risk spots’ inventory at the Danube River Basin
level.

The most significant activity in the field of environ-
mental risks is to facilitate the flood protection of the
Region and to enhance the flood safety of the whole
Danube Basin. In order to secure the long-term manage-
ment possibilities the technical education needs consoli-
dation and a training scheme is under elaboration by the
PA5. Though the emphasis is on high water regime, PA5
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still considers drought and ice management as equally
potential scarcities. Our intention is to actively support
the ICPDR Climate Change Adaptation Strategy 2018
update process and review of EU directives is a part of
our work programme. We aim to step forward in the
awareness and preparedness level of the inhabitants with
pilot sites for coordination of operative flood manage-
ment and civil protection plans. To achieve the goals we
heavily support project preparations and executions,

creating informational material and provide dissemina-
tion via the website, plus organizing and participating on
project kick-off meetings, consultations and project de-
velopment workshops, seminars. PA4 and PA5 are work-
ing closely to gain additional values.

Karoly Gombas
PA5 — Hungarian priority area coordinator
Email: Danube.Envirisks@mfa.gov.hu
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Financing possibilities for water projects in the Danube region in 2017

Zsuzsanna Kocsis-Kupper
EUSDR Priority Area Water Quality (PA4), chief advisor

Abstract

The paper gives a short overview of the financing possibilities for water projects in the Danube region in 2017, highlighting the most
relevant funding programmes from territorial cooperation to sectoral programmes, listing also Danube- specific funding instruments

open in 2017.

Keywords

Macro-regional strategies, Danube Strategy, water management, alignment of funding, Priority Areas Water Quality and

Environmental Risks, cross-border cooperation (CBC) programmes

EUSDR ALIGNMENT OF FUNDING

Six years after the launch of the EU Strategy for the Dan-
ube Region (EUSDR) and approaching the edge of the cur-
rent financing period of 2014-2020, cooperation between
the Danube Countries has entered a new phase with even
stronger focus on funding opportunities and specifically on
more efficient use of funds.

The importance of using funds efficiently was stressed
already by the Ministers in charge of EU Funds, European
Affairs or European Integration from the participating
States and Regions and the European Commissioner for
Regional Policy gathered in the EUSDR Annual Forum in
Ulm in 2015 (Ulm Statement 2015). In their Joint State-
ment the Ministers agreed that the success of the EUSDR
implementation requires the alignment of relevant pro-
grammes and use of these EU Funds in line with the
EUSDR Priority Areas and targets. The Ministers empha-
sised that EUSDR countries should put all efforts in using
other possible funding sources on national, regional or lo-
cal level and called upon the European Commission to fur-
ther enable stronger synergies between EU Macro-Re-
gional Strategies, regional multilateral agreements and
EU Programmes directly managed by the European Com-
mission such as Horizon 2020, Erasmus+, Creative Eu-
rope, COSME, LIFE, CEF and the EU Fund for Strategic
Investments. Ministers agreed that the link between the
European Territorial Cooperation Programmes (known as
Interreg) and the EUSDR is crucial.

The Ministers stressed the importance of the ongoing
exchange of information about successfully implemented
mechanisms and good practices of the smart use of various
regional, national and EU funding possibilities for relevant
EUSDR projects. In this regard, they agreed to take further
steps to:

1. Improve the exchange of information between the
actors managing the ESIF Programmes and the
equivalent instruments for non-EU countries, and
those in charge of the EUSDR implementation.

2. Enhance coordination between the relevant ESIF
Operational and Cooperation Programmes and
the equivalent instruments for non-EU countries
and EUSDR actors.

3. Streamline project selection within the applicable
legal framework and where appropriate, the 2014-
20 ESIF Programmes can use part of the funds to

co-finance actions or projects of macro-regional
scope and interest

4. Consider EUSDR related calls and where rele-
vant, such calls aim at allocating funds in a well-
targeted manner through specific calls for EUSDR
projects within Priority Axis of Operational Pro-
grammes or to a duly justified limited geograph-
ical perimeter.

5. Facilitate exchange of experience and develop-
ment of joint solutions within the Danube Region.

Finally, the Ministers have called upon all interested
parties to join efforts and continue to ensure progress in
the implementation process of the EUSDR by identifying
and promoting suitable projects that can add value for the
benefit of the inhabitants of the Danube Region.

Taking on the conclusions from the referred Joint
Statement, discussions continued within the EUSDR on
stock-taking exercise of aligning EUSDR with European
Structural and Investments Funds (ESIF). At the National
Coordinators” meeting in Brussels, 10 December 2015 the
National Coordinators (NC) provided practical examples
to ensure financing of the EUSDR relevant projects from
which discussions the following conclusions were drawn:

- Atthe strategic document level: in general, the EUSDR
objectives are well embedded in the Partnership
Agreements” and Operational Programmes” texts in
the Member States.

- At the operational level: a few countries already apply
specific selection criteria in some of their programmes
(i.e. giving bonus points, earmarked budget, etc.)

- Internal coordination: many countries are already us-
ing different approaches, which in general seem suita-
ble for involving the programmes into the process.

o Several NCs are taking part in the Monitoring
Committee meetings of ESIF Funds as mem-
ber or as observer to help to facilitate funding
of relevant projects.

0 The involvement of Steering Group members
of the specific priority areas at national level
into the work of ESIF programmes (i.e. into
the work of the Monitoring Committees, etc.)
via the NCs or directly brings tangible results
in the implementation, while increasing own-
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ership. Steering Groups members must be ac-
tive in identifying the funding sources and de-
scribing the added value of the projects to the
Managing Authorities (MA) in their respec-
tive countries.

0 When identifying priority projects, the Man-
aging Authorities should be involved to mini-
mise the risk of developing projects, which are
not suitable for the identified programmes.

A recent study (Metis 2017) examining embedding
macro-regional strategies stressed that macro-regional
strategies do not have a dedicated budget of their own,
which makes their implementation relying on a mobilisa-
tion of funding from other relevant sources (EU national,
regional, private, etc.) and on a well-coordinated use of
available funding streams at different levels. It also
pointed that all ESIF programmes (national / regional,
ETC) have in most cases not specifically earmarked (ring-
fenced) budgets for macro-regional strategies, but one
third of the 23 examined EU funding programmes have
*“earmarked” often substantial amounts of their EU con-
tribution for supporting an implementation of the EUSDR.
The study provided many recommendations to policy-
makers to improve alignment further, notably advised the
European Commission to realise an EU-wide stock-taking
of experiences made by different types of EU funding pro-
grammes (ESIF, IPA, ENI, EU-wide programmes) with an
embedding of and alignment with macro-regional strate-
gies and called for a Communication dedicated to this mat-
ter to provide clear guidance to programmes on how to
achieve a more systematic embedding and alignment in the
time after 2020 (Recommendation XV in Metis 2017).

ACTIVITIES OF EUSDR PRIORITY AREAWATER
QUALITY (PA4) AND ENVIRONMENTAL RISKS
(PA5) RELATED TO ALIGNMENT OF FUNDING
Priority Areas Water Quality (PA4) and Environmental
Risks (PA5) of the EUSDR focus on the topic of water
from different aspects: PA4 from the aspect of quality,
while PA5 from the aspect of risks and both have their own
targets, dedicated Action Plan and Roadmap. EUSDR PA4
is co-coordinated by Hungary and Slovakia, while PA5 is
co-coordinated by Hungary and Romania.

Both priority areas facilitate the alignment of funding
in the frame of the above-mentioned circumstances of the
Danube Strategy and both coordination teams adopted
their alignment of funding document already in 2014. Both
EUSDR PA4 and PAS5 contributes to facilitate the align-
ment of funding in a structured and systematic way and
made effective actions to embed the priority interventions
to the EU programs of the “2014-2020 Multiannual Finan-
cial Framework”.

The Hungarian coordination teams of the referred pri-
ority areas organised Stakeholder Conferences, especially
for water projects in November 2015 and in the frame of
the Budapest Water Summit in 2016; as well as held gen-
eral financing conferences in March 2015 and in May
2017. In all stakeholder events, relevant financing pro-
grammes were demonstrated/represented to wide range of

interested stakeholders and the events also provided a plat-
form for stakeholders for cooperation and networking for
the sake of establishing future consortiums.

In practical terms, nearly 20 Danube basin water re-
lated projects and ideas were introduced in the frame of the
high-level working group of the Water Quality Priority
Area (Steering Group (SG) meetings) between the years of
2013-2017. Projects were introduced to the SG, assisted to
be set up or selected for different funding instruments from
general EU funding possibilities to specific EUSDR fund-
ing (Danube Region Project Funds START and TAF, or to
the Danube Strategic Project Fund (DSPF).

The EUSDR water related PA coordination teams reg-
ularly inform their stakeholders of the different finding
possibilities. The most important EU programmes for wa-
ter- specific needs are listed in the following chapter.

FINANCING WATER NEEDS IN THE EU

There are no specific programmes financing exclusively
water needs in the EU. However, several funding possibil-
ities exist that could be appropriate to finance different wa-
ter- related projects. One needs to distinguish whether to
search in sector-specific programmes or consider funding
within different decentralized funding programmes via re-
gional or national channels. (Most possibilities exist under
decentralized management funds and to be found in differ-
ent operative programmes of a given country, therefore, as
country-specific, these are not detailed in the present doc-
ument.)

Territorial cooperation

The European territorial cooperation scheme helps re-
gions across Europe to work together to address shared
problems. Regional Policy is delivered through three main
funds: the European Regional Development Fund (ERDF),
the Cohesion Fund (CF) and the European Social Fund
(ESF). Together with the European Agricultural Fund for
Rural Development (EAFRD) and the European Maritime
and Fisheries Fund (EMFF), they make up the European
Structural and Investment (ESI) Funds. The ESIFs are the
European Union’s main investment policy tool, € 351.8
billion — almost a third of the total EU budget — has been
set aside for Cohesion Policy for 2014-2020. The ESIFs
contribute to the Investment Plan for Europe and comple-
ment the European Fund for Strategic Investments (EFSI)
in several ways: by leveraging public and private invest-
ment, supporting structural reforms, and improving access
to funding.

The European Territorial Cooperation (ETC) contains:
cross-border (Interreg A), transnational (Interreg B) and
interregional (Interreg C) programmes, many of which are
very effective tools for EISDR stakeholders to obtain wa-
ter-related funding. Below please find the programmes that
are most relevant for EUSDR stakeholders, financing wa-
ter needs in the Danube region.

There are several cross-border cooperation (CBC)
programmes in 2014-2020 that promote cooperation be-
tween EU countries and neighbourhood countries sharing
a land border or sea crossing. All CBC programmes are
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characterized by balanced partnership between the partici-
pating countries on either side of a border, management
entrusted to a local — or national — authority in a member
state, jointly selected by all countries participating in the
programme and that there are common legal framework
and implementation rules. CBC has three main objectives:
- promoting economic and social development in bor-
der areas
- addressing common challenges (environment, pub-
lic health, safety and security)
- putting in place better conditions for persons, goods
and capital mobility.

The programmes differ in their approach of collecting
projects. Some operates with an open-end system, some
with periodic Calls and some of them also plan strate-
gic/restricted Calls. Eligible partners are public or public
equivalent bodies from the programme areas; the ratio of
financial support is the maximum 85% ERDF with an ad-
ditional 10-15% government co-financing (depending on
the legal form of the partner).

The related transnational programmes relevant

also for the Danube stakeholders

Interreg Europe helps local, regional and national gov-
ernments and public authorities across Europe develop and
deliver better policy by sharing solutions with each other
through interregional cooperation projects. In its third call
that was closed on 30 June 2017 Interreg Europe aimed to
approve more projects dealing with water management
and other environment and resource efficiency topics. The
Programme received 234 proposals in the third call, out of
which 41% was submitted for environment and resource
efficiency, including water. The programme can offer up
to 85% co-financing for project activities such as study vis-
its, peer reviews and action plan development. Depending
on the number of partners involved (minimum 3, from at
least 2 EU countries) and the project duration (3-5 years),
the average total budget of a project is expected to be
around EUR 1-2 million. To be eligible for Interreg Europe
financial support, at least half of the project partners must
work on Structural Funds operational programmes.

Interreg CENTRAL EUROPE with its Priority Axis 3,
requiring at least 3 partners and in general financing pro-
jects in a range of € 1-5 million, builds on existing
knowledge to deliver realistic results, driving a measurable
change (improvement) of the initial situation in the area.
With its upcoming call, Interreg CENTRAL EUROPE will
offer around 60 million EUR ERDF for new transnational
cooperation ideas as of 21 September 2017. The pro-
gramme seeks project ideas that help to improve capacities
for urban and regional development in four priority ar-
eas: innovation and knowledge development, CO2 reduc-
tion, natural and cultural resources, and transport. In some
areas, the third call will be exclusively focused on pre-de-
fined topics. It will stay open until 25 January 2018.

Interreg Danube Transnational Programme (DTP)
promotes economic, social and territorial cohesion in the
Danube Region through policy integration in selected
fields. The Danube Transnational Programme finances
projects for the development and practical implementation

of policy frameworks, tools and services and concrete
small-scale pilot investments. Strong complementarities
with the broader EU Strategy for the Danube Region
(EUSDR) are sought. The DTP’s second call for proposals
was officially launched on 9th May 2017 and it was closed
on 6th June 2017 with 127 applications were received. The
Specific Objectives 1.2 (Increase competences for busi-
ness and social innovation) and 2.2 (Foster sustainable use
of natural and cultural heritage and resources) were the
ones receiving the highest number of proposals. 1322 in-
stitutions from all the Danube region were involved as pro-
ject partners in the AF considered for assessment. Con-
cerning the distribution of Lead Applicants (LA) per coun-
try, most LA came from Hungary, Romania and Slovenia.
Programme results of the second call of DTP are not yet
disclosed, however, within the first call two important pro-
jects strategic for the Priority Area Water Quality - one is
dealing with sediment balance of the Danube River (Dan-
ubeSediment project) and another with sub basin — Tisza -
integration issues (JOINTISZA project) were approved for
funding and could commence their activities in January
2017.

Beside territorial cooperation and cohesion possibili-
ties, there are also sector specific EU programmes, which
are managed centrally: HORIZON 2020 and LIFE.

Sector specific, centrally managed programmes

Horizon 2020 is the EU’s biggest ever programme for
research and innovation with its budget of €79 billion. It
aims at securing Europe's global competitiveness,
strengthening its position in science and its industrial lead-
ership in innovation by providing major investment in key
technologies, greater access to capital and support for
SMEs. The programme aims at tackling societal chal-
lenges by helping to bridge the gap between research and
the market. Horizon 2020 is designed to be a different kind
of EU research programme - funding the entire value cre-
ation chain from fundamental research through to market
innovation, and with drastically less red tape.

The LIFE Programme is the financial instrument sup-
porting environmental and nature conservation projects
throughout the EU. The priority areas of its sub-pro-
gramme for environment are: environment and resource
efficiency, nature and biodiversity, environmental govern-
ance. The programme contributes to the shift towards a re-
source-efficient, low-carbon and climate resilient econ-
omy, to the protection and improvement of the quality of
the environment and to halting and reversing biodiversity
loss. The current LIFE call is open till the first part of Sep-
tember 2017 (with different deadlines for various brands).

Danube- specific financial instruments

To serve the needs of the EUSDR stakeholders, there
are Danube- specific instruments assisting funding. Nota-
bly, there is a database within the Danube Implementation
Facility called EUROACCESS that is an online infor-
mation and search tool on EU-funding available in the
Danube Region, that can be used as support for the imple-
mentation of the Action Plan of the EUSDR in the period
2014-2020. EuroAccess lists current calls for proposals
under EU programmes that are open for applicants in the
Danube Region.
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The Danube Strategic Project Fund (DSPF) is a hew
facility, managed by PA 10 of the EUSDR (City of Vi-
enna) in close cooperation with EuroVienna aiming at sup-
porting the implementation of transnational strategic pro-
jects aligned with the objective of the EUSDR with a spe-
cific added value at the interfaces between cohesion and
enlargement/neighbourhood policy. Currently DSPF is in
the process of decision-making about proposals that were
submitted by different priority areas in spring 2017. PA4
was also supportive in 2016-2017 for proposals to be set
up for the DSPF and forwarded 4 project proposals to be
funded.

The Seed Money Facility (SMF) is a funding oppor-
tunity provided by the Danube Transnational Programme
to support the development of projects in line with the 12
Priority Areas of the EU Strategy for the Danube Region.
With Seed Money support, projects can be prepared for
further funding source, regardless the financial instrument
to be addressed by the project developed, be it national,
mainstream EU, transnational or cross border or by any
other public or private investor (such as IFIs) or public-
private partnership. The details of the upcoming SMF call
will be announced in a dedicated event in Vienna on 27
September 2017.

Other possibilities for assistance

The author notes finally that there are several other fi-
nancial possibilities via international financing institu-
tions, such as for example the European Investment Bank,
the European Investment Advisory Hub, the EBRD, the
World Bank; and many other national and local sources
and private investments as well to serve the needs of the
organizations in the Danube.

The aim of the current paper was to provide a short
overview and update of the most important possibilities
that could be utilized for EUSDR PA4 and PA5 stakehold-
ers.
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www.danube-euroaccess.eu

http://www.interreg-danube.eu/news-and-events/pro-
gramme-news-and-events/877

http://www.eib.org

For Hungarian stakeholders, the following programmes
are available and relevant:

ATHU: http://www.at-hu.net/at-hu/hu/program/2014-
2020.php

SIHU: http://www.si-hu.eu/

HUHR: http://www.huhr-cbc.com/

HUSRB: http://www.interreg-ipa-husrb.com/
ROHU: http://2014.huro-cbc.eu/

SKHU: http://www.skhu.eu/

HUSKROUA: http://huskroua-chc.net/

ZSUZSANNA KOCSIS-KUPPER is an environmental lawyer. She is a team member of Priority Area
Water Quality of the European Union Strategy for the Danube Region (EUSDR). http://www.danubewaterqual-

Ms Kocsis-Kupper further acts as an external monitoring consultant and regional coordinator of the European
Commission’s external monitoring team for LIFE projects in the Central- Eastern European countries. She is a
Vice Chair of the Compliance Committee of the UNECE Protocol on Water and Health. She has experience
with international water issues and gave lectures on environmental law and international environmental law in
E6tvos Lorand University Law Faculty for postgraduate students for more than ten years. Her main area of
expertise is European and international environmental law and management, focusing on water quality issues.
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Agricultural development and good water status in the Danube River Basin — A contradiction?

Adam Kovécs
International Commission for the Protection of the Danube River, Wagramerstrasse 5, A-1220 Vienna, Austria (E-mail:
adam.kovacs@unvienna.org)

Abstract

The Danube River Basin District Management Plan — Update 2015elaborated by the International Commission for the Protection of
the Danube River(ICPDR) identified nutrient pollution as one the main concerns towards achieving good water status in the Danube
River Basin (DRB). Recent investigations show agriculture as one of the main contributors to the basin-wide nutrient emissions with
a share of 42% for nitrogen and 28% for phosphorus. The current nutrient river loads transported by the Danube River to the Black
Sea are still 35% (nitrogen) and 20% (phosphorus) higher than the environmental objectives. This requires further reducing agricultural
nutrient emissions by implementing agro-environmental policies in a consistent and coordinated way. Aligning water and agricultural
policies can only ensure that the water bodies are protected and the farmer’s economic growth is not hindered. To support this goal
the ICPDR initiated a dialogue between the water and agricultural sectors to develop a guidance document on sustainable agriculture
to reduce nutrient pollution. The guidance will offer for the Danube countries a mechanism to adjust their national agro-environmental
policies. It will on one hand provide specific advice on how to implement more efficiently the basic measures of the existing relevant
legislation and on the other hand will help countries to better identify, target and finance supplementary measures to combat diffuse
nutrient pollution. At the end, the implementation of the guidance will bring a win-win situation for the water and agricultural sectors

by decoupling future agricultural development from increasing nutrient pollution in the DRB.

Keywords

Agro-environmental policy, Danube River Basin; nutrient pollution; sustainable agriculture; transboundary water management.

INTRODUCTION

The Danube River Basin (DRB) is the most international
river basin of the world as its catchment of about 800,000
kmz is shared by 19 countries. Water management in such
a large and heterogeneous basin is challenging. To address
these challenges Danube countries have been cooperating
on fundamental water management issues since the late
1980’s to ensure that the use of water resources is sustain-
able. Since 1998 the International Commission for the Pro-
tection of the Danube River (ICPDR) has been coordinat-
ingthe transboundary cooperation on water management in
the DRB and has been working to ensure that waters in the
DRB remain clean, healthy and safe. To achieve these ob-
jectives the ICPDR elaborates river basin management
plans for the DRB according to the requirements of the Eu-
ropean Union (EU) Water Framework Directive (WFD).
This includes accomplishing a comprehensive assessment
on pollution arising from several sources and developing
the Joint Program of Measures (JPM) to be implemented
on the basin-wide level.

Improving the socio-economic situation in the agri-
cultural sector is a prerequisite for a successful imple-
mentation of agro-environmental policies. Although ag-
riculture is substantially subsidized by the EU and the na-
tional governments, the sector is facing socio-economic
challenges. Even though more than 50% of the basin ter-
ritory are under agricultural cultivation, agriculture is not
among the strongest economic sectors in the DRB. The
share of the agricultural sector in the total national Gross
Domestic Product of the EU Member States (MS) is not
significant (less than 5%), whilst non-EU MS have a
share around and above 10% (ICPDR, 2015). In many re-
gions the intensity of agricultural production is low due
to the less favourable economic situation. In areas where
land productivity is low, farmers often are facing socio-
economic difficulties as agriculture in these regions may
not be competitive at all.

Environmental concerns are also related to agriculture
since nutrients have been released from agricultural areas
of the basin in significant amounts during the past decades.
In the Danube River Basin District Management Plan
(DRBMP) — Update 2015 nutrient pollution has been iden-
tified as one of the significant water management issues in
the DRB (ICPDR 2015). Currently, about 20% of the sur-
face water bodies are at risk to fail good ecological sta-
tus/potential by 2021 due to nutrient pollution. The ulti-
mate recipient water body of the Danube is the Black Sea,
which is, being the world’'s most isolated sea, sensitive to
eutrophication. The severe eutrophic conditions of the late
1980°s might arise again if wastewater treatment and agri-
culture are not managed sustainably, particularly in the ter-
restrial catchment area (IWAG 2005).

This paper highlights the current figures on nutrient
emissions entering the Danube and its tributaries and the
progress that has been achieved in pollution control over
the recent years. Moreover, it presents what agro-environ-
mental policies and measures are in place and what addi-
tional future actions are planned in the DRB toensure that
besides an effective protection of the water bodies also a
sustainable development of agriculture is achieved and
economic disadvantages for farmers are avoided.

METHODS

To assess the point and diffuse nutrient emissions from ur-
ban, agricultural and natural areas, the MONERIS model
(Venohr et al. 2011) has been applied for the entire DRB.
The model application has a long story in the DRB (e.g.
IWAG 2005, ICPDR 2015) resulted in a comprehensive
database set up for the DRB and an enhanced model algo-
rithm adjusted to specific regional conditions. MONERIS
is an empirical, catchment scale, lumped parameter and
long-term average water quality model calculating nitro-
gen (N) and phosphorus (P) emissions entering the surface
waters from several point and diffuse sources and via dif-
ferent hydrological pathways. It also quantifies N and P
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river loads at sub-catchment outlets taking into account in-
stream retention processes. Scenarios for implementing
control measures can be developedat the catchment scale
and their effectiveness in terms of emission and river load
reduction can be assessed.

Model input dataset has been updated for the reference
period 2009-2012 and the model has been validated
against measured river loads. Model results have been an-
alysed to identify regional scale emission hot-spots within
the DRB and to better understand the main pathways and
sources of nutrient emissions and their proportions.

RESULTS AND DISCUSSION

Results

The basin-wide nutrient emissions entering the surface
water bodies are 605,000 tons per year total N and 38,500
tons per year total P for the reference period (ICPDR

Dirsct atmospheric
deposition
Overland flow

@ 5ol erosion

Tile drainage flow

Groundwater flow
@  Urban runoft
@ Point scurces

2015). Pathway and source apportionment of the total
emissions is presented in Figure 1 and Figure 2. Diffuse
pathways clearly dominate the total releasesby 84% (N)
and 67% (P). For N, subsurface flow (base flow and inter-
flow) is the most important diffuse pathway with a propor-
tion of 54%. In case of P, soil erosion (32%) and urban
runoff (18%) generate the highest emissions. Regarding
the sources, agriculture (N: 42%, P: 28%) and urban water
management (N: 25%, P: 51%) are responsible for the ma-
jority of the nutrient emissions. The recently (2005-2015)
transported fluxes are 460,000 tons per year total N and
25,000 tons per year total P (ICPDR 2016a), which are still
considerably higher than those of the early 1960ies which
represent river loads under low pressures (IWAG 2005).
This indicates a further load reduction potential that might
be exploited for the benefit of the Black Sea (N: 35%, P:
20%). This would require a further decrease of both, the
point source and diffuse emissions generated in the DRB.
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Figure 1. Share of sources in the overall total Nemissions in the DRB for 2009-2012; on the left: pathways, on the right: sources
(Source: ICPDR 2015)
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Figure 2. Share of sources in the overall total P emissions in the DRB for 2009—-2012; on the left: pathways, on the right: sources
(Source: ICPDR 2015)

Country contributions can be seen in Figure 3. Ger-
many and Slovenia produce the highest area-specific N
emissions in the basin. Regarding the source areas, rural
areas have a principal role in nitrogen emission genera-
tion. Urban water management is still an im-
portantsource, especially in the new and non-EU MS. In
case of P, Serbia generatesthe highest area-specific P
emission rates. Upstream countries show similar contri-
bution of theurban and agricultural areas. Movingdown-
stream in the basin urban areas become more dominant
indicating the high potential to improve wastewater
treatment by introducing P removal. The importance of

the urban sources is strong particularly in themiddle ba-
sin.

Comparing recently calculated the emission figures to
those reported in the 1st DRBMP (ICPDR 2009) for the
reference year 2005,remarkable decrease is visible. The
N and P emissions from urban waste water treatment
plants significantly declined by 32% and 45%, respec-
tively.Diffuse emissions also substantially dropped due
to both, the low agricultural intensity inmany countries
and the measures implemented (TN: 8%, TP: 28%). The
total N emissions decreased by 12% in comparison to the
1st DRBMP whilst total P emissions declined by 34%.
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Figure 3. Rural and urban specificnutrient emissions in the Danube countries for 2009—2012;0n the left: total Nin kg per hectare
and year, on the right: total P in g per hectare and year (Source: ICPDR 2015)

Discussion

Upgrading wastewater treatment plants with nutrient re-
moval technology at agglomerations above 10,000 popu-
lation equivalents, application ofphosphate-free detergents
and implementation of best agricultural practices in agri-
culture are measures currentlybeing implementedin the
Danube countries to reduce nutrient pollution.These
measures have been substantially contributing to the re-
duction of nutrient inputsinto surface waters and ground-
water in the DRB but further efforts are still needed. Con-
tinuation ofmeasure implementation in urban wastewater,
industrial, market production and agricultural sectors
isnecessary in the next WFD management periods. Since
diffuse pathways and agricultural sources have a remarka-
ble share in the total nutrient emissions, implementation of
measures addressing agricultural practices and land man-
agement has particular importance.The ICPDR’s current
activities to facilitate the implementation of the JPM set in
the DRBMP — Update 2015 have a strong focus on the re-
duction of the nutrient pollution of the Danube River, its
tributaries and the Black Sea coastal and marine waters to
avoid future deterioration of the Black Sea ecosystem and
further reaching good status.

With regard to agriculture, in the EU MS the Nitrates
Directive (ND) and the Common Agricultural Policy
(CAP)are the most relevant pieces of legislation, which
have a strong connection to water quality protection (OJ
1991, 2013a, b). In the non-EU MS only several analogous
regulatory elements are available. These countriesare ei-
ther lagging behind with establishing a similar legislative
background or preparing the administrative and legal
framework as part of their accession process to the EU.
The ND requires designation of Nitrate Vulnerable Zones
(NVZ) that are hydraulically connected to waters polluted
by nitrate or sensitive for nitrate pollution or alterna-
tively,to apply the whole territory approach. In the zones
(or over the whole territory) the amount of nitrate that is-
applied on agricultural fields in fertilizer or manure is lim-
ited and the application is strictly regulated throughaction
programmes with basic mandatory measures.Moreover,
codes of good agriculturalpractices are also recommended
to be respected outside the NVZs on voluntary basis to en-
sure low nitrogenemissions entering the groundwater and
river network. As of 2015 on more than 60% of the agri-
cultural areas of the DRB nitrate action programs with
strict rules on manure and fertilizer application are being
implemented (ICPDR 2015). Thanks to these provisions,

but also to the economic recession in many Danube coun-
tries resulted inter alia in low agricultural intensity, the nu-
trient surpluses (gross balance) of the agricultural fields
are rather low, except some countries where still high
amounts of manure and fertilizers are applied on agricul-
tural soils. On the contrary, in countries with less economic
power, the surplus values are very small or even negative
indicating lack of nutrient inputs which is compensated by
the soil stocks accumulated over the previous years. How-
ever, future river basin management activities should take
into account that the economy and the agricultural sector
might be strong again,which might lead to higher surplus
values and water emissions that would need appropriate
management (ICPDR 2015).

The CAP provides a multi-pillar financing mechanism
for farmers to ensure the sustainable development of agri-
cultural and rural areas. CAP subsidies consist oftwo main
pillars. Direct paymentsare linked to compliance with
compulsory measures upon basic standards on environ-
mental sustainability, animal health and welfare and food
safety (cross-complianceincluding statutory management
requirements, good agricultural and environmental condi-
tions and“greening”). Measures under greening are related
to environmental friendly farming practices includingcrop
diversification, maintenance of permanent grassland and
conservation of areas of ecological interest. Funds for vol-
untary measures under the rural developmentpro-
grammesaim at strengthening competitiveness, protecting
environment, ensuring vitality of rural communitiesand
modernising farms by innovations.Agri-environmental
measures help farmers to overcome the challenges of soil
and water quality, biodiversity and climate changeby sup-
porting environmentally friendly practices, organic farm-
ing and sustainable innovations.In the current financing
period 2014-2020more than 40 billion and 25 billion EUR
will be invested in the DRB countriesby the EU from the
two CAP pillars (direct payment and rural development),
respectively (OJ 2013c). Out of these funds, more than
30%will be spent for greening and agri-environmental
measures.

Although the legislative and financial framework to
manage agriculture related water quality issues has long
been established, there are several concerns related to the
feasibility, efficiency and controllability of these poli-
cies.In many Danube countries, there is a significant num-
ber of small farms working on a few hectares, which are
highly depending on EU or national subsidies but have
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limited capacity to comply with strict and ambitious culti-
vation provisions.Therefore, countries should consider dif-
ferentiating among farm sizes when the specific conditions
for receiving direct payments are determined or revisedto
avoid too high technical and administrative burdens and
the associated economic difficulties.Voluntary agri-envi-
ronmental measures of the rural development programs
should be more (economically) attractive for the farmers
offering feasible and advantageous options for additional
measures and/or alternatives for agricultural practices.
Moreover, funds and measures to improve water quality
should be better targeted to critical areas where the pollu-
tion comes from and/or where the highest pollutant fluxes
enter the surface waters. Controlling of a huge number of
small farms is rather challenging, it should focus on the
larger agro-industrial holdings, which generate bigger pol-
lution. In general, there is a need for better coordination
and alignment between water and agricultural policies to
develop win-win strategies and joint actions. This has been
recognised at the EU level (EC 2017) and discussed at a
joint meeting of Water and Agriculture Directors.

With regard to the regional scale, a sound strategic
guidance document on sustainable agriculture for the DRB
is still missing. To address this shortcoming and the con-
cerns mentioned above,Danube countries agreed in 2016
to start in close cooperation with the agricultural sector a
broad discussion process aiming at developing a guidance
document on sustainable agriculture to reduce nutrient pol-
lution from diffuse sources. This initiative received full
political support expressed in the Danube Declaration and
adopted by the ICPDR 3™“Ministerial Meeting in 2016
(ICPDR 2016b) and is also supported by the EU Strategy
for the Danube Region (EUSDR) Priority Area 4 - Water
Quality. The main objective of the guidance is to decouple
future agricultural development from increasing nutrient
pollution of surface and ground waters. To achieve this
goal the guidance paper will recommend sound policy in-
struments, financial programs and cost-efficient agricul-
tural measures for decision makers in the agro-environ-
mental policy field. It should act as a strategic policy
framework providing consistent approaches into which the
Danube states are encouraged to integrate their individual
national methods. The guidance will facilitate the sustain-
able development of agriculture in the DRBby carefully
balancing the economic, ecologic and social aspects of ag-
riculture and rural activities. It will contribute to
strengthen the profitability of farmers, competitiveness of
agriculture and vitality of rural areas. It will also ensure an
effective protection of both, the DRB water bodies and the
Black Sea coastal waters and ecosystems against excess
nutrient inputs and their significant adverse impacts.The
recommendations should be adoptable for the Danube
countries in an “inclusive” way ensuring that the interests
of the different groups of stakeholders and the regional dif-
ferences in the basin in terms of both, the natural and so-
cio-economic factors are considered.

The guidance will outline and promotetwo main devel-
opment options according to land productivity and land
conditions. Favourable areas with high soil fertility and

good climate conditions may face investments and sustain-
able intensification to increase competitiveness. This op-
tion would lead to a desirable development to improve the
economic situation in rural areas, would give perspectives
to people to stay and live there but would also fully inte-
grate natural resources protection.A clear legal framework
and an efficient implementation of cross-compliance and
»greening“ should be in the focus here, backed up by ap-
propriate control schemes.On the other hand, disadvan-
taged areas (quite often less favoured areas with a consid-
erable part of high nature value farmland) are threatened
by depopulation and land abandonment, which need to be
counteracted by integrated rural development programmes
including an economic basis for site-specific, traditionally
extensive agricultural systems. In these regions but also
in areas of high ecologic interest (e.g. riparian zones,
floodplains and wetlands) agri-environmental pro-
grammes and compensations for ecosystem services
(e.g. biodiversity, landscape maintenance and biotope
management) and other income options for the agricul-
tural sector like sustainable tourismshall be offered. In
both cases, competent advisory services should be part
of the business.

The elaboration ofthe guidanceis led by the ICPDR
Nutrients Task Group and supported by invited water, ag-
ricultural and agro-economy experts. It will be further dis-
cussed attwo broader stakeholder workshops and by a pub-
lic consultation process.The rationale and main objectives
of the guidance document have been presented at the
EUSDR event “Trust-building between water and agricul-
ture sectors in the Danube Region” (04 October 2016, Bra-
tislava) and at the European Commission workshop on wa-
ter and agriculture “Enhancing cooperation between water
and agriculture stakeholders to deliver sustainable agricul-
ture and healthy waters” (24 October 2016, Bratislava).
Moreover, the ICPDR submitted a voluntary commitment
to the United Nations (UN) Ocean Conference (5-9 June
2017, New York), which aimed at supporting the imple-
mentation of the UN Sustainable Development Goal 14:
Conserve and sustainably use the oceans, seas and marine
resources for sustainable development. The commitment
highlights the guidance documentas a voluntary initiative
of the Danube countries aiming at contributing to the im-
plementation of Sustainable Development Goal 14 by re-
ducing of nutrient pollution arising from the DRB and by
protecting the coastal and marine ecosystems of the Black
Sea (httpl).

The guidance is planned to be finalised and published
in 2019. It will be further discussed after its finalization on
follow-up workshops for amendments based on the imple-
mentation experiences. This will also ensure that the dis-
cussions between the water and agricultural sectors re-
mains on the agenda.The ICPDR believes that the imple-
mentation of the guidance documentin the DRB will con-
tribute to a sustainable nutrient management and agricul-
ture and that decoupling of agricultural development and
nutrient pollution is a common objective rather than con-
tradiction.
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CONCLUSIONS

Nutrient pollution is one of the significant water manage-
ment issues identified for the DRB. Although nutrient
fluxes have significantly dropped in the last decades due
to the measures implemented as well as to the declined in-
tensity of agriculture, the nutrient pressure of a number of
surface waters within the DRB and that of the Black Sea is
still higher than the environmental objectives. Implemen-
tation of measures should therefore continue inter alia in
agriculture by applying agri-environmental measures and
best management practices. However, water policies to re-
duce nutrient inputs should be better aligned with the agri-
cultural ones. They should combine the traditional ap-
proach of regulative enforcement with the perspective of
safeguarding farmers‘ economic situation in order to reach
good water status in the DRB in a sustainable way. In this
respect, the ICPDR guidance document on sustainable ag-
riculture will provide Danube countries with a consistent
policy framework with a set of recommended tools to fa-
cilitate national water and agricultural decision makers to
identify common goals, to set up targeted policies and to
implement joint actions and cost-effective measures. Im-
plementing the guidance will lead to a sound economic de-
velopment in agriculture and to further nutrient pollution
reduction in the DRB. This will be a significant step to-
wards the ICPDR’s vision of a balanced nutrient manage-
ment in the DRB, which ensures that neither the waters of
the DRB nor the Black Sea are threatened or impacted by
eutrophication.
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Abstract

The Water Framework Directive (WFD, 2000/60/EC) brought a significant improvement in water management policies due to its
integrative approach. For the first time, the hydrographic connectivity of rivers was considered, while the evaluation of the
ecological status comprised not only the abiotic characterization of the aquatic environment and its hydromorphological integrity,
but also the status of the biological communities. As large rivers know no political borders and flow through different countries,
transnational coordination is needed to harmonize the measures at river basin scale; hence, the riparian countries have strengthened
their cooperation in elaborating and jointly implementing transboundary River Basin Management Plans in order to achieve the
“good ecological status” of the water bodies.

Significant steps have been taken in the Danube River Basin (DRB) since the directive entered into force. However, the achievement
of the good ecological status of the Danube water bodies still faces several major challenges: (i) the extent of contamination with
hazardous substances, especially with emergent pollutants, the impact of which on aquatic communities needs serious investigation,
(ii) although WFD requires no further deterioration of the status of water bodies, new infrastructure projects planned across the
Danube Basin (melioration of navigation, hydropower dams, water abstraction for agriculture, flood protection measures) will
generate new hydromorphological alterations of the aquatic habitats, while their cumulative impact on the ecological status is not
assessed, (iii) the climatic models predict additional changes to the aquatic habitats due to increasing temperatures, modified
precipitation regime and increased frequency of extreme weather events (iv) the spreading of invasive alien species threatens the
indigenous biodiversity, some of the most successful invaders already being present in the Danube countries.

All these challenges should be integrated in the evaluation, as they contribute to the overall decline of the freshwater environment
status and the consequent decline of its biodiversity: at European level, over one third of freshwater fish species are threatened with
extinction.

Large predatory fish, such as sturgeons, situated at the top of the trophic pyramid, are sensitive to the ecological status of water
bodies: good water quality is essential to ensure an adequate aquatic environment, good hydromorphology is important to ensure the
integrity of and access to their habitats, while the good status of the biological communities is essential to provide proper food
resources. As such, the status of their populations reflects the ecological status of their environment, being good indicators of the
ecosystem health. Therefore, reaching a good ecological status of the Danube water bodies represents an essential step towards the
revival of Danube sturgeon populations.

Considering the numerous challenges faced by the freshwater ecosystems of the DRB, a stronger enforcement of water and nature
directive requirements is needed to foster the achievement of a good ecological status in the DRB by 2027.

Key words
Water quality, hydromorphology, biological communities, good ecological status, climate change, invasive alien species, River
Danube, sturgeons

INTRODUCTION

With the adoption of the Water Framework Directive, a
new era of water management strategies started; first of
all, by upscaling the management units from local to
regional level and by taking river hydrographic basins
into consideration. Moreover, the systemic approach was
introduced in the evaluation of ecological status, by tak-
ing into account, besides water chemistry, also habitat
integrity and aquatic communities. The monitoring pa-
rameters defined by WFD include:

 chemical characterization: general parameters (tem-
perature, pH, oxygen, salinity), nutrients, specific
pollutants, priority substances or other substances
discharged in significant quantities into the water
bodies

« hydromorphological characterization: hydrological
regime, water flow (quantity and dynamics), con-
nection to groundwater bodies, river continuity,
morphological conditions, river depth and width

variation, structure and substrate of the river bed,
structure of the riparian zone

« quality of the biological communities: aquatic flora,
benthic invertebrates, fish community

For the first time, the connection of aquatic species
with their habitats was taken into account in the assess-
ment of the ecological status, aquatic communities play-
ing a key role in ensuring the ecosystem’s functionality
and the provisioning of ecosystem services such as food
and drinking water, oxygen production, nutrient recy-
cling, water self-purification, regulation of atmospheric
composition, recreational services, etc.

The paper offers a brief insight into the connections
between the three main components defining the ecologi-
cal status, additional challenges that should be taken into
account when assessing the ecological status, and the key
role played by the ecological status for the successful
revival of the critically endangered sturgeons, the flag-
ship species of the Danube river basin.
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CHEMICAL CHARACTERIZATION

The chemical composition of the aquatic environment
is essential for determining water quality. Daily, the
aquatic ecosystems receive a cocktail of chemical
substances generated by anthropogenic activities,
from nutrients to xenobiotics, posing an increasing
hazard not only to the environment, but also to hu-
man health.

While nutrient and organic pollution are increasingly
tackled by the extension of sewage systems and
wastewater treatment plants, for hazardous substances,
however, there is no control on the total amount, levels
and fate of toxic chemicals entering the aquatic ecosys-

tems. The Water Framework Directive and the EU Watch
list require the monitoring of a very limited number of
compounds compared to the high diversity of pollutants
reaching the water bodies, such as detergents, pesticides,
persistent organic pollutants, endocrine disruptors, phar-
maceuticals, microplastics, etc.

The high amount of chemical products in use at EU
28 level, posing health hazard to the environment, gives a
glimpse at the high contamination risks of EU water
bodies with hazardous substances (Table 1), as these
substances will eventually find their way into the fresh-
water or marine systems, i.e. into our drinking, irrigation,
bathing and recreational waters.

Table 1. Consumption of chemical substances hazardous for the environment between 2006—-2015 (million tons).
(Source: EUROSTAT, env_chmhaz)

HAZARD 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
Hazardous and non-hazardous - Total 378.0 | 388.7 | 355.0 | 305.7 | 355.3 | 340.3 | 3404 | 3385 | 351.8 | 3495
Hazardous to health 240.6 | 2447 223.8 201.6 226.5 216.8 218.0 | 2141 220.2 220.8
ﬁ:;ﬁh”ﬁggg:g mutagenic and reprotoxic (CMR) | 995 | 417 | 354 | 358 | 394 | 387 | 348 | 344 | 360 | 349
Chronic toxic health hazard 224 22.3 22.8 18.4 20.0 18.8 19.8 19.9 19.1 18.2
Very toxic health hazard 46.6 48.8 45.7 375 431 38.8 411 41.6 434 441
Toxic health hazard 67.0 66.8 61.5 55.0 62.6 60.0 59.7 57.9 57.9 60.1
Harmful health hazard 65.1 65.1 58.4 54.8 61.4 60.5 62.7 60.3 63.8 63.6
Hazardous to the environment 1410 | 1415 | 131.0 | 119.2 | 1347 | 1295 | 1289 | 126.1 | 1265 | 127.0
Severe chronic environmental hazard 42.8 41.6 374 35.6 39.6 37.0 37.7 36.8 37.2 374
Significant chronic environmental hazard 28.8 29.5 30.1 26.8 30.1 29.8 27.9 26.9 29.7 29.1
Moderate chronic environmental hazard 371 38.1 338 29.6 343 335 35.1 354 331 323
Chronic environmental hazard 6.6 6.2 6.4 5.6 6.2 6.3 6.5 6.0 6.0 6.7
Significant acute environmental hazard 25.8 26.1 23.2 21.7 24.5 23.0 21.6 21.0 20.6 21.4

Hundreds of millions of tons of hazardous substances
are produced and consumed on an annual basis at EU 28
level only (Table 1), the most critical being the chronic,
mutagenic and reprotoxic (CMR) substances (37 million
tons/year), chronic toxic substances (20 million
tons/year) and very toxic substances (43 million
tons/year). Based on their structure and bio-availability,
some of these compounds can be biodegraded and diluted
by the aquatic environment, while others have more sta-
ble molecules and can be adsorbed on detritus or sedi-
ment particles, increasing the chances to be ingested by
aquatic organisms and introduced to the food webs. Here,
they can be stored in different organs or tissues (gills,
liver, kidney, muscles), being subject to bioaccumulation
or biomagnification within the food webs. This is how
some of the hazardous substances not only induce sub-
lethal effects on aquatic organisms, such as feminization
of male fish, endocrine disruption, ill effects on health,
growth rate, reproduction success, feeding rate, parental
care, predator avoidance, schooling and shelter seeking
(Brodin et al. 2014), their DNA structure or the health of
their offspring, but can also reach alarming concentra-
tions in higher trophic levels, also posing potential risks
to human health.

Of the emergent pollutants, pharmaceuticals are of the
highest concern, in particular due to their possible cumu-

lative impact on aquatic biota and human health. Several
hundred thousand tons of pharmacologically active sub-
stances are estimated to be used yearly for the treatment
of human and animal diseases, including livestock and
aquaculture (Kimmerer 2010), most of them reaching the
aquatic environment. The increased use of antibiotics in
human and veterinary medicine is already reflected at
human health level, either by the increased incidence of
allergies and antibiotic resistant bacteria, or as a result of
their transfer with drinking water or vegetal food (Bouki
et al. 2013, Kabir et al. 2015) or by possible genomic
injuries of DNA (Li et al. 2007). Anti-inflammatory
drugs are another highly problematic group: e.g. 10 pg/l
diclofenac affects aquatic microbial communities (Dorne
et al. 2007), while experiments on its accumulation in
rainbow trout have shown a bioconcentration factor
(BCF) ranging between 12-2732 in liver, 5-971 in kidney,
3-763 in gills, and 0.3-69 in muscles, depending on the
applied concentrations (Schwaiger et al. 2004).

The same substance has proved to have a catastrophic
impact on 3 eagle species in India and Pakistan, as the
birds feed on carcasses of cattle treated with diclofenac,
and even doses as low as 7 pg/kg lead to the eagles’ death
(Dorne et al. 2007). Endocrine disruptors such as PCBs,
dioxins, perfluorinated compounds, DDT are also of high
concern, as they can get into the human body by direct
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consumption of contaminated food and water, pesticide
residues in food or beverage, or leaching chemicals from
food and beverage containers (Kabir et al. 2015).

Besides pharmaceuticals, plastic pollution is of grow-
ing concern, especially considering its impact on the
marine environment, aquatic organisms and human
health: besides entanglement and ingestion of macro
debris by large vertebrates, microplastics are accumulated
by planktonic and invertebrate organisms, being trans-
ferred along food webs. Negative consequences include
the loss of feeding ability, physical damage, exposure to
pathogens and transport of alien species. In addition,
plastics contain chemical additives and efficiently adsorb
other toxic environmental contaminants, thus represent-
ing a potential source of exposure to such compounds
after ingestion (Avio et al. 2017).

Close cooperation on the implementation of WFD,
Marine Strategy Framework and REACH directives are
needed in order to develop a new strategy for a non-toxic
aquatic environment in the DRB and the Black Sea, by
e.g. (i) extending the monitoring programmes to more
hazardous substances, (ii) studying the synergistic effect
of chemical combinations on aquatic biota and human
health, (iii) minimizing production, use and exposure to
known harmful substances, (iv) producing new genera-
tion materials with lower health risks, (v) adopting
stronger environmental regulations preventing pollution
with such substances, etc.

HYDROMORPHOLOGICAL CHARACTERISTICS
In the past decades, it has been increasingly acknowl-
edged that river channels, riparian areas, floodplains and
aquifers form a unitary riverine system, where hydrologi-
cal connectivity and the exchange of matter and energy
among these components ensure the functioning of the
ecosystem. This hydrological connectivity takes place in
longitudinal, lateral and vertical dimensions and over
time (Ward 1989), and its loss constitutes the main cause
of the ecological degradation of rivers (Wohl 2004). Hy-
drotechnical constructions, such as hydropower dams,
embankments and dikes for flood protection, channeliza-
tion by cutting meanders and side arms to meliorate navi-
gation, gravel extraction and water abstraction for various
human uses (irrigation, industrial or household use, etc.)
and the subsequent alteration of flow dynamics and sedi-
ment transport, river bed incision, increased bank erosion,
reduced capacity of floodplains to store water and buffer
floods and droughts, severely affect the life of the aquatic
communities and the functioning of the ecosystem (San-
du 2005). This impact is worsened by climatic changes,
as increasing temperatures and modified precipitation
regime may dramatically alter river discharge, sediment
transport and dissolved oxygen content, with increasing
occurrence of hypoxia and fish mortality (Sandu et al.
2009). Vertical connectivity is also affected by decreased
flow dynamics, as fine sediments can accumulate on the
river bed and reduce permeability (Kondolf and Wilcock
1996), affecting the incubation and survival rates of fish
embryos dependent on the upwelling or downwelling of
groundwater, like in the case of salmonids (Baxter and
Hauer 2000).

For the River Danube, it is presumed that the con-
struction of the Iron Gates dams has led to a reduction of
sediment transport by 55% (Teodoru and Wehrli 2005),
which affects river geomorphology, intensifying the ero-
sion processes in the Danube Delta and along the NW
Black Sea coast. Moreover, at river basin level, over 80%
of the floodplains have been destroyed or lost their func-
tion. The situation, however, differs along the river, as in
the Upper Danube, over 95% of the floodplains have
been lost, while in the Middle and Lower Danube about
25-30% are still available (Schneider 2002).

Given the considerable impact of hydromorphological
alterations on water quantity and quality, this is consid-
ered a Significant Water Management Issue (SWMI) by
the International Commission for the Protection of the
Danube River (ICPDR). Consequently, the Danube River
Basin Management Plan recommends measures to restore
river continuity interruptions along the River Danube and
its main tributaries (ICPDR 2015), some of the most
important ones targeting the restoration of fish migration
at the Iron Gates dams, which could have a significant
positive effect on the critically endangered sturgeon pop-
ulations, reopening their access to major tributaries such
as the rivers Tisza, Drava and Sava and to an additional
800 km of habitats located along the River Danube.

However, due to the inclusion of the River Danube in
the TEN — T corridor for navigation (Rhein — Main —
Danube), the Middle and Lower stretches of the River
Danube are subject to additional technical measures that
jeopardize the current conservation efforts undertaken by
the Danube Sturgeon Task Force in the framework of the
EU Strategy for the Danube Region Priority Areas 6
(Biodiversity) and 4 (Water quality). In particular, a sub-
merged construction located at the bifurcation of the Old
Danube and Borcea secondary arm (approx. Danube rkm
345), hinders sturgeons’ spawning migration upstream
this sector, threatening with extinction the long distance
migrants that should be eventually supported to pass the
Iron Gates and migrate towards the upper reaches of the
Danube. A second navigation melioration project will
soon start on the Romanian — Bulgarian stretch of the
Danube, between the Iron Gates Il and Danube rkm 375,
with the potential to create additional negative impacts on
Natura 2000 protected species and habitats located along
this river section. Flood protection measures, plans to
erect additional hydropower dams or to develop new
reactors at the existing nuclear power plants located along
the River Danube, water abstraction for irrigation and
tourism development complete the picture of future hy-
dromorphological alterations foreseen along the River
Danube. A strategic environmental assessment of their
cumulative impact will allow a better understanding of
the magnitude of future changes as well as of the risks to
achieving WFD requirements.

An intensified dialogue between environmental stake-
holders (governmental and non-governmental organiza-
tions, research institutes, local authorities, etc.) and infra-
structure development companies is needed in order to
identify environment-friendly solutions and
avoid/mitigate the impact of future technical development
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on the Danube biodiversity, in particular on species and
habitats protected by the European environmental legisla-
tion and international conventions ratified by riparian
countries.

BIOLOGICAL COMMUNITIES

Aquatic ecosystems are inhabited by myriads of organ-
isms fully dependent on the quality of their habitats. They
ensure the functioning of the ecosystem and provide
various services such as oxygen production, biogeochem-
ical cycling of nutrients, decomposition of organic waste,
water purification, provisioning of drinking water and
food, etc. These organisms are grouped in three major
classes (producers, consumers, decomposers), each cate-
gory with distinct roles in the aquatic ecosystems, strong-
ly interlinked with each other.

In the presence of light, the primary producers (plank-
tonic and periphytic algae, macrophytes) synthesize or-
ganic matter through photosynthesis, rendering it availa-
ble for the higher trophic levels. The primary consumers
(zooplankton, benthic macro-invertebrates, fish juveniles
and planktivorous fish) ingest the organic matter created
by the producers, becoming in turn food resource for
secondary or tertiary consumers (small fish, larger fish,
aquatic birds). In aquatic ecosystems, large predatory fish
(pike, catfish, sturgeon) or waterfowl feeding on fish
(pelicans, cormorants, white-tailed eagles) are the highest
ranked consumers and therefore, they are good ecological
indicators of ecosystem health. The microbial communi-
ties play an essential role in recycling organic matter as
they decompose the excreta of aquatic organisms, the
detritus and the decaying bodies, preventing their accu-
mulation in the aquatic systems and mineralizing the
nutrients, to be used again by primary producers in a new
cycle.

Freshwater ecosystems, such as rivers, lakes and wet-
lands are particularly important for biodiversity conserva-
tion, as although they only represent 0.01% of the
world’s water resources, they host almost 10% of known
species (Balian et al. 2008). As many human activities
rely on freshwater resources, these water bodies are high-
ly impacted by industrial and agricultural pollution, hy-
dromorphological alterations, land use change, overex-
ploitation, invasive alien species and climate change.
Consequently, the species living in freshwater habitats
have undergone the most dramatic decline among all
groups of species: 81% between 1970 — 2012 (figures
based on data from 3,324 monitored populations of 881
freshwater species) (WWF 2016).

At European level, a seven-year assessment has
shown that 200 out of 522 of Europe’s freshwater fish
species are at risk of extinction, 12 already being extinct
(Kottelat and Freyhof 2007).

The Danube River Basin still hosts rich biodiversity
and a high number of species and habitats of community
interest, especially in its middle and lower stretches.
Numerous critically endangered fish species are sheltered
here, such as sturgeon, European eel and pontic shad,
being protected by several EU directives and internation-
al conventions and included in the Natura 2000 network.

However, the pressures exerted on the aquatic habitats,
especially overfishing and the hydrotechnical construc-
tions obstructing their spawning migration have led to a
dramatic decline of long-distance migratory species. This
is particularly true for the Danube sturgeon, considered
the flagship species of the Danube River Basin (ICPDR
2016). After the construction of the Iron Gates dams in
the 1970s and the consequent loss of spawning habitats
located upstream the dams, they suffered a sharp decline,
being nowadays in a very critical situation: according to
IUCN (2010), one species is already extinct
(Acipensersturio), four species are critically endangered
(Acipensergueldenstaedti, Acipensernudiventris,
Acipenserstellatus, Husohuso), and one is vulnerable
(Acipenserruthenus).

As part of the Biological Quality Elements, sturgeons
should be monitored under the WFD. On the other hand,
sturgeons are listed in the Annexes Il and V of the Habi-
tats Directive (HD 92/43/EEC), and hence, the monitor-
ing of their conservation status is an obligation arising
from Article 11 of the HD. The results of the national
assessments of the conservation status of species and
habitats of Community interest in the EU member states
are summarised and reported under Art. 17 of HD to the
EU Commission every six years. The year 2013 marked
the third reporting date since the adoption of the HD, and
the first time when Lower Danube countries such as Ro-
mania and Bulgaria, where wild populations of anadro-
mous sturgeons still occur, reported the progress made
with the implementation of the HD. In Romania, for
instance, the sturgeon conservation status was assessed as
“unfavourable — bad” (U2) in all the biogeographic re-
gions where these species are distributed (Mihailescu et
al. 2015), indicating that urgent measures are needed at
national level.

The national conservation measures should be harmo-
nized with the Sturgeon 2020 Programme and strategy to
secure sturgeon revival in the Danube River Basin and
the adjacent Black Sea (Sandu el al. 2013). Intense coop-
eration and the commitment of relevant stakeholders in
the Danube and Black Sea areas are required in the long
term to achieve a “Favourable Conservation Status” of
these critically endangered species.

ADDITIONAL CHALLENGES FOR ACHIEVING
GOOD ECOLOGICAL STATUS

Water quality and hydromorphology are key drivers con-
trolling the status of the aquatic communities and there-
fore, they are pre-requisite conditions for achieving the
“good status” of the aquatic ecosystems. However, habi-
tat quality and the diversity of the biological communities
are subject to additional challenges that may affect the
ecological status, the most important of them being the
increasing impact of climate change and the occurrence
of Invasive Alien Species (IAS).

Climate change

Worldwide, the impact of climate change has become
ever more obvious during the past decades: air and water
temperatures are increasing, glaciers are melting at an
unprecedented rate, the precipitation regime has changed
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and the frequency of extreme meteorological events has
increased significantly. At European level, an increase of
precipitation level by Sup to 10-40% is expected in the
Northern part of the continent, while in the Central and
Southern part it will decrease by up to 20% (IPCC 2008).
Widely accepted climate change scenarios suggest more
frequent droughts in summer, as well as flash-flooding,
leading to uncontrolled discharges from urban areas and
land sources into receiving water courses and estuaries,
resulting in possible microbiological (faecal coli, E. coli)
and heavy metals contamination (former mining areas),
increased loads of suspended solids (Lane et al. 2007)
and soil erosion. Lower flows, reduced velocities and
higher water residence times in rivers and lakes will en-
hance the potential for toxic algal blooms (Whitehead et
al. 2009). Adaptation policies such as the culture of bio-
fuels and increased water demand for irrigation, construc-
tion of new hydropower plants or higher dikes and em-
bankments for flood protection will aggravate the impact
on the freshwater ecological status. As the establishment
of invasive alien species is more successful in disturbed
ecosystems, with simplified trophic networks and re-
duced competition, any factor affecting ecosystem func-
tionality may favour their further expansion: it has al-
ready been acknowledged that changes in forest species,
the establishment of invasive alien species and disease
outbreaks have been caused or enhanced by global cli-
mate change (EEA 2016).

The increase in water temperature leads to the de-
crease of dissolved oxygen content, affecting the self-
purification capacity of natural water bodies and increas-
ing the occurrence of hypoxia in the water column. Such
environmental changes lead to a decline of oxyphylous
species, which tend to migrate towards upper reaches
with lower temperatures, and a proliferation of thermo-
philic species (Sandu et al. 2009). In the case of habitat
fragmentation and connectivity disruption, the lack of
migration corridors jeopardizes the survival of species
with low tolerance of environmental changes.

Additionally, water temperature increase accelerates
chemical processes and the decompaosing activity of mi-
crobial communities, controls the growth rate of algae
and macrophytes (Wade et al. 2002), regulates the emer-
gence and abundance of aquatic macro-invertebrates
(Durance and Ormerod 2007) and fish migration (eel,
shad, sturgeons), rendering freshwater bodies sensitive to
rising temperatures, with major implications for meeting
WEFD objectives and reference conditions for the restora-
tion and improvement of the ecological status (Whitehead
et al. 2009).

In the Danube river basin, according to the climate
scenarios, the impact is expected to be particularly aggra-
vated in the Southern part, as reduced precipitation ratios,
increased temperatures and frequent droughts will occur,
especially in summer (ICPDR 2013)

The water temperature of the River Danube increased
by 1-3°C in the last century (EEA 2007), while the dis-
charge recorded a decreasing trend after 1960 (Michaylov
2004). In fragile environments, such as coastal and delta-

ic areas, the climate change impact is even stronger; re-
cent trend analyses emphasize that the area near the Black
Sea will very likely become more arid in the next decades
(Cheval et al. 2017). The climate change has already
affected the Danube Delta, where the River Danube is the
main water source. Some lake complexes already record
decreasing depths and increasing temperatures (Dumitra-
che el al. 2017) with subsequent changes in species dom-
inance: higher temperatures and reduced depths favour
mass development of cyanobacteria, outnumbering other
algal or macrophyte species, which result in cascading
changes in the food webs.

Due to modified precipitation ratios, discharge fluctu-
ations, increased frequency of floods and droughts, in-
creased temperatures and evapotranspiration, climate
change may significantly affect the river basins. Improv-
ing the climate models and the predictions of climate
change may significantly contribute to the adaptation of
the management strategies and to increasing the resili-
ence of aquatic ecosystems. Identifying vulnerable areas,
creating natural water retention measures to mitigate the
impact of floods/droughts, restoring riparian and flood-
plain areas or creating buffer strips along the rivers to
filter the pollutants brought by flash-floods, limiting
water abstraction for human consumption during
droughts, limiting deforestation and habitat fragmentation
are just some adaptive measures that can be taken to
mitigate the impact of climate change on aquatic ecosys-
tems.

Invasive Alien Species

Invasive Alien Species are rated worldwide as the
second major cause leading to biodiversity decline.
Brought to Europe for aquaculture, farming, aquariums
and the pet trade or accidentally (transport, e.g. ballast
water, cargo ships), these species have escaped into the
wild and have spread since, outcompeting the native
species and establishing stable populations, while push-
ing indigenous species towards extinction.

Several of the 49 species included in the EU list of
Invasive Alien Species of Union concern (COM 2016,
2017) are already present in countries of the Danube
Basin, and may negatively impact the ecological status by
modifying the characteristics of aquatic habitats and by
eliminating native species, reducing aquatic biodiversity
and inducing high economic damages on fishery, aqua-
culture, flood defence, agriculture and recreational activi-
ties. Due to their potential impact on the biological com-
munities and reference species assessed according to the
requirements of WFD (planktonic and periphytic algae,
macrophytes, macroinvertebrates, fish), they should be
taken into account in the evaluation of the ecological
status of water bodies.

According to a recent assessment undertaken at EU
level (EC 2017), some of the worst groups of “invaders”
include: (1) aquatic plants, able to overgrow and create
dense mats at the surface, impacting the whole ecosystem
by preventing light penetration in the water column and
inducing oxygen depletion, leading to the decline of na-
tive species; (2) crayfish, due to their predatory behaviour
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and competition with native species, to their burrowing
activities inducing ecological damage to riverbanks or
lakes, as well as to their ability to spread the crayfish
plague, leading to the severe decline of native European
crayfish species, (3) amphibians and reptiles, due to their
capacity to outcompete native species through their
breeding strategy, appetite and ability to disturb aquatic
habitats, also posing a hazard to wildlife and human
health due to the diseases they carry, (4) fish, with a
significant negative impact especially on amphibians and
other freshwater fish species, not only through predation
and competition for food sources, but also through the
disruption of the food webs and the transmission of dis-
eases (5) semi-aquatic mammals, due to their ability to
disrupt natural habitats and food webs, altering natural
plant communities and fauna structure through their bur-
rowing activities, reproduction strategy or voracious
feeding behaviour.

Considering their high impact at ecosystem level,
measures to reduce their local impact and prevent their
future expansion should be urgently taken in future
management strategies, as they may severely affect the
ecological status of the Danube water bodies, as well as
the conservation status of protected species and habitats
under the EU Birds and Habitats Directives and the
Marine Strategy Framework Directive. In such situa-
tions, the IAS and water management measures should
be further harmonized with the conservation measures
for protected species/habitats taken under these direc-
tives.

18 of the worst invaders connected to the aquatic en-
vironment, occurring in the Danube countries, are briefly
presented below (EC 2017):

Cabombacaroliniana (Carolina fanwort) — aquatic
plant native to South America, brought to Europe as a
decorative plant for aquariums, spreading rapidly due to
its capacity to grow from tiny stem fragments to dense
mats, clogging up lakes, ponds or water courses. The
species is present in Danube countries such as Austria
and Hungary.

Elodea nuttallii (Nuttall’s waterweed) — brought
from North America for the aquarium trade, the species
spread in slow flowing water bodies and lakes, being now
present in Danube countries such as Austria, Bulgaria,
Germany, Hungary, Romania, Slovakia and Slovenia.

Hydrocotyleranunculoides (Floating pennywort) —
originally from America, this fast-growing aquatic plant
was brought to Europe for aquariums and garden ponds.
The species is present in Germany.

Lagarosiphon major (Curly waterweed) — native to
South Africa, the species was introduced to Europe for
aquariums. Of the Danube countries, the species is pre-
sent in Austria, Germany, and Hungary.

Ludwigia grandiflora (Water-primrose) — intro-
duced from North America as an ornamental plant, it has
established populations in European slow flowing rivers,
streams, lakes and ponds. Besides its capacity to develop
compact mats at the surface, blocking light and reducing

oxygen content, it also has the ability to release alleo-
pathic substances impairing the native species and affect-
ing the entire ecosystem. It is already present in Germany
and Hungary.

Myriophyllumaquaticum (Parrot’s feather) — origi-
nally from South America, the plant was brought for
ornamental purposes and spread rapidly across the EU,
being able to grow in lakes, ponds, wetlands, slow-
running streams and canals. It is present in Austria, Ger-
many, Hungary and Romania.

Myriophyllumheterophyllum (Broadleaf watermil-
foil) — native to North America, this aquatic plant is able
to grow in all types of aquatic ecosystems, including
wetlands. It is already present in Austria, Germany and
Hungary.

Eriocheirsinensis (Chinese mitten crab) — native to
Eastern Asia, it probably entered Europe with ballast
water, spreading rapidly from marine and brackish water
to freshwater habitats. In the Danube countries, it is pre-
sent in the Czech Republic, Germany, Hungary, Romania
and Slovakia.

Orconecteslimosus (Spiny-cheek crayfish) — native
to North America, it was introduced to Europe for farm-
ing, since then colonizing rivers, streams and lakes. It is
present in Austria, Bulgaria, Croatia, Czech Republic,
Germany, Hungary, Romania, Slovakia and Slovenia.

Pacifastacusleniusculus (Signal crayfish) — native
to North America, it was introduced to Europe for farm-
ing, since then colonizing rivers, streams and lakes. It is
present in Austria, Croatia, Czech Republic, Germany,
Hungary, Slovakia and Slovenia.

Procambarusclarkii (Red swamp crayfish) — native
to North America, this large crayfish species was brought
to Europe for farming, having now spread in slow-
flowing rivers, marshes, canals and lakes. It is present in
Danube countries such as Austria and Germany.

Procambarusfallax f. virginalis (Marbled crayfish)
— brought to Europe for aquariums, it is the only crayfish
with the ability to clone itself. It is present in Croatia, the
Czech Republic, Germany and Slovakia

Lithobatescatesbeianus (American bullfrog) — this
large amphibian, native to North America, was brought to
Europe for farming and pet stores, since then colonizing
ponds, marshes and reservoirs. It is present in Germany
and Slovenia.

Trachemysscripta (Red-eared, yellow-bellied and
Cumberland sliders) — this large freshwater turtle origi-
nates from North America and has been brought to Eu-
rope for the pet trade. It is now present in several Dan-
ube countries: Austria, Bulgaria, Croatia, the Czech
Republic, Germany, Hungary, Romania, Slovakia and
Slovenia.

Perccottusglenii (Amur sleeper) — native to Asia,
the species is especially widespread in Eastern Europe,
being present in the Danube countries of Bulgaria, Croa-
tia, Germany, Hungary, Romania and Slovakia.
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Pseudorasboraparva (Stone moroko) — native to
Asia, the species spread across EU MS, being present in
several Danube countries: Austria, Bulgaria, Croatia, the
Czech Republic, Germany, Hungary, Romania, Slovakia
and Slovenia.

Myocastor coypus (Coypu) — this large rodent from
South America was brought to Europe for fur farming. It
is present in Austria, Bulgaria, Croatia, the Czech Repub-
lic, Germany, Hungary, Slovakia and Slovenia.

Ondatrazibethicus (Muskrat) — introduced from
North America for fur farming, the species has spread
across Europe, establishing populations in 19 EU MS. It
is present in Austria, Bulgaria, Croatia, the Czech Repub-
lic, Germany, Hungary and Romania.

The recommended management measures most often
include an EU ban on the trade of such species, a ban on
keeping/releasing them, a strong control of the usual
pathways for their introduction and spreading, as well as
a rapid eradication of any newly emerging population, to
prevent their further invasion in other EU member states.
In countries where these species are already established,
additional management measures should be taken to
control their development (EC 2017). A close coopera-
tion between authorities implementing Water Framework
Directive and Nature Directives with transport and trade
authorities is highly recommended in order to curb the
expansion of invasive alien species in the Danube River
Basin.

CONCLUSIONS

Good ecological status has a crucial role for the revival of
the Danube sturgeon: their conservation status depends
on good water quality, on the availability of food re-
sources and on good hydromorphology. Their long-
distance migratory behaviour between marine and fresh-
water habitats renders them particularly vulnerable to
river continuity disruption, as this prevents access to key
habitats and the completion of their life cycle.

The achievement of good ecological status in the
Danube River Basin will require an enhanced cooperation
of water management authorities with relevant stakehold-
ers and enforced implementation of water and nature
directives, especially in the context of emergent pollu-
tants, planned infrastructure projects, expansion of inva-
sive alien species and climate change, in order to prevent
further habitat alterations and consequent biodiversity
loss.

Considering the vital role of biodiversity for human
wellbeing and economic welfare, the European Parlia-
ment has recently called for the stricter implementation of
environmental legislation in order to meet the goals of the
EU Biodiversity Strategy and avoid the loss of ecosystem
services essential for human society such as clean air,
clean water, food, pollination, etc. (EP 2016).

The EU Strategy for the Danube Region could be-
come the major conveyor of this message at political and
public level through an active dialogue with economic
stakeholders on the crucial role played by biodiversity

and well-functioning ecosystems for the sustainable eco-
nomic development of the region.
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Abstract

The even more disastrous transboundary floods, the catastrophic events in 2002, 2013 and 2014 indicated strong societal and political
will for basin-wide actions to strenghten regional and cross-border co-operation along the Danube as the most international river of
the World. Nowadays emphasis has been put on living together with floods rather than coping with them and simple flood defence
turned into integrated flood management. The possibilities of non-structural ways to mitigate flood risk became significantly
important. Strenghtened resilience and better preparedness can also be reached with the help of education related to flood management
and civil protection. Therefore, both the education of the general public — provided mainly at the elementary and secondary school
levels — and postgraduate courses/trainings for experts working at the water directorates or at the civil protection field is essential to
reduce losses. Nevertheless, secondary school geography textbooks in the Danube countries containing the description of natural
disasters only at 2,7 % of the pages in average. Descriptions of risk assessment, prevention, rescue methods, types of renovation and
complex or problem-based descriptions are less common. At universities, flood protection topics are covered by the Civil Engineering
degree programmes, but the topic of flood management is discussed mainly within other subjects. The same problem applies for the
Disaster Management programmes in Hungary. The lack of an education/training network in the basin was identified in 2015 by the
EU Strategy for the Danube Region Environmental risks priority area based on their survey. In the first Flood Risk Management Plan
of the Danube River Basin (DFRMP) 12 countries highlighted the need towards trainings for experts and education of the inhabitants.
Therefore a workshop has been organized in June 2017 for experts to promote networking, to discuss the needs and challenges in this
field and to get acquainted with the funding possibilities. The main findings of this workshop have been summarized in the present

article.
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Danube river basin, education, flood risk prevention, strengthening flood resilience, EU Strategy for the Danube Region.

INTRODUCTION

The Danube basin covers more than 801.463 km? in 19
countries which makes it the most international river of the
World. Transboundary floods typically affect larger areas,
can be more severe, result in a higher number of deaths and
cause increased economic loss than non-transhoundary
rivers (Baaker 2009) due to non-harmonized strategies,
incoherent flood forecasting systems and flood protection
measures, administrative burdens, or the lack of co-
operation between countries. Under the umbrella of the In-
ternational Commission for the Protection of the Danube
River (ICPDR) the countries are multilaterally co-
operating towards a harmonised flood protection in the
Danube River Basin since the Danube River Protection
Convention was signed in 1994 — by the countries with
territories above 2000 km? from the watershed —and
ICPDR was established by the Contracting Parties.
(ICPDR 2015a).

The severe floods of 2002 made thousands of people
homeless, caused casualities and several thousand million
Euro damage in many countries across Europe. European
Union Solidarity Fund (EUSF) was set up to support EU
member states and accession countries by offering
financial support after major natural disasters. The Fund
was created in the wake of the floods. The informal mee-
ting of Water Directors of the EU and Candidate Countries
after the flood decided to collect best practices on flood
prediction, prevention and mitigation in 2003 as an update
of the UNECE Guideline on Sustainable Flood Prevention
(IWDM 2003). National administrative and legislative pro-
visions were done like the German Flood Protection Act in

2005 (Thieken et al. 2016). On European level since 2007
the EU Floods Directive’s (2007/60/EC) main objective to
require member states to assess and manage risks of
flooding and to develop flood risk management plans.
Plans are restricted to areas considered at high risk of
floods, these are not integrated into other types of plans
and maps available, nor are they used for developing
preparedness response measures in advance of an accident
or natural disaster, such as in the case of the Seveso
Directive (2012/18/EU). Though the Floods Directive was
expected to reduce flood risk, experts voiced
disappointment regarding the limitations of integrating
disaster risk more broadly, particularly in relation to water
quality and accidental pollution (McClain et al. 2016). In
May and June 2013, much of Central Europe was affected
by extreme flooding again in many areas: causing damages
to houses, infrastructure, and services. Though the floods
were more severe and more extensive, total direct damage
was 9.6 billion EUR in Germany, Czech Republic and
Austria. It was less than that of the floods in 2002,
particularly in Austria and the Czech Republic. This is
partly due to the effectiveness of flood protection and risk
control measures being introduced since 2002 (EC Press
Release 2013). One year later the floods in Serbia, Bosnia
and Herzegovina and Croatia caused 3.65 bhillion EUR
damage (15% of the GDP in BiH that year) and more than
2.6 million people were affected, 137.000 evacuated and
79 casualties occured (COWI-IPF 2015, Tadjbakhsh et al.
2016). These circumstances indicated strong societal and
political will for basin-wide actions to strenghten regional
and cross-border co-operation. Danube countries also
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